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This co Id lead to something 
A soldering iron and a screw driver. how easily the subject can be mastered and add a new 

If you know how to use them, or at least know one end dimension not only to your hobby but also to your earning 
from the other, you know enough to enrol in our unique capacity. 

home electronics course. This course is accepted by and used in a large number of 
This new style course will enable anyone to have a real schools and colleges and forms an invaluable grounding for 

understanding of electronics by a modern, practical and professional training in the subject. All the training is 

visual method. No previous knowledge is required, no planned to be carried out in the comfort of your own 
maths, and an absolute minimum of theory. home and work in your own time. You send them in when 

You build, see and learn as, step by step, we take you you are ready and not before. These culminate in a final test 
through all the fundamentals of electronics and show you and a certificate of success. 

PLUS 

' 2 
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 willneed 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. 

FREE GIFT!1 
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 

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. 

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 

r---------------------, Brochure without obligation to: ! BRITISH NATIONAL RADIO & ELECTRONICS 
!SCHOOL, Dept WL/65 

P.O. Box 156, Jersey, Channel Islands. 

NAME 

ADDRESS 

(Block caps please) I.---------------------IZE 
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® IPC Magazines Limited 1975. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected and 
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure 
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for lt. 
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We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 
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HUGE DISCOUNTS 
BRALEADI ND HING ALL RSC PRICES INCLUDE VAT 
Full labour and material LOW DEPOSIT CREDIT TERMS 
guarantees for 12 months Rec. Price RSC Price 
LINEAR 202 Amplifier £45.40 £28.95 
LINEAR 505 Amp 5 a- 5w £22.85 £19.95 
AUDIO FIDELITY Model 60 Amp £69.45 £53.95 
WHARFEDALE LINTON Amp £78.85 £57.95 
LEAK 2100 Amplifier £138- 60 E 107.95 
LEAK 2002 Cassette £16146 E125.95 
LEAK 2030 L/Speakers £109.38 Pr £85.95 
LEAK 2060 L,/Speakers E96.65 Ea E74.95 
LEAK 2000 Tuner/Amp £223.96 [172.95 
ROTEL RXI50A Tun/Amp £97.81 £71.95 
ROTEL RXI52 Tun/Amp £109.39 £79.95 
ROTEL RX202 Tun/Amp £124.42 £89.95 
ROTEL RX402 Tun/Amp £167.84 [120.95 
ROTEL RT222 Tuner £69.34 £48 95 
ROTEL RT322 Tuner £97.81 [7195 
WHARFEDALE Denton I L/Spkr £39.10 Pr £26.95 
WHARFEDALE Denton 2XP L/Spkr £57.29 Pr £43.95 
WHARFEDALE Linton 3XP L/Spkr £79.69 Pr £59.95 
FANE Ambassador 35 L/Spkr £103.00 Pr £79.95 
FANE MARQUESS 30 L/Spkr £86.75 Pr £57.50 
FANE Model One Spkr Kit £27.75 Pr f21. 95 
WHARFEDALE Linton II Kit £33.45 Pr [22.50 
WHARFEDALE WHD20 Cassette £120.00 £89.95 

BASF CASSETTES (Carr. Free) 
LH CASSETTES SUPER SM CASSETTES 

in Snap Pack in Snap Pack 
Rec. Price RSC Price Rec. Price RSC Price 

1 5 10 I 5 10 

C60 98p 65p 3.00 4.99 I.08 80p 3.50 6.75 
C90 1.36 90p 3.99 6.99 1.40 1.05 4.75 8.95 
CI20 1.87 1.20 5.50 9.90 1.94 1.46 6.75 12.95 
Also Shure Cartridges, Basf Tape, Koss H/Phones, etc. 

Prices of above correct at May 12 1975 

AKAI TAPE UNITS 
Bec. Price RAC Price Bec. Price BBC Price 

CS3OD £105.59 £77.50 GXC75D £242.92 £177.95 
CS33D £128.56 £94.95 GXC510D £230.77 £166.95 
GXC36D £134.54 £98.95 CR8ID £113.00 £99.95 
GXC38D £166.92 £121.95 GXR82D £149.04 £109.95 
GXC38 £178.85 £129.95 I722L £164.41 £124.95 
GXC4OT £226.10 £164.95 4000DS £158.09 £114.95 
GXC46D £191.51 £138.95 4000DB £227.16 £161.95 
GOLDRING GL72 T/Table & G800 £34.95 (Approx. value £53) Carr. 75p 

GOLDRING GL75 T/Table & G800 £40.75 (Approx. value £75) Carr. Bye 

PIONEER PLI2D T/Table on plinth & cover £48.50 
T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER 
GARRARD SP25 MK IV with G850 Special Price £27.75 (carr. c11 

RANK BD2000 Rec. Price £77.25 RSC Price £56.75 (Carr. CD) 

FANE HIGH FIDELITY SPEAKERS 
Limited number at approximately half list prices. 

Model Special Price Model Special Price 
5" 501 8 ohms £5.95 12" 122/14* a & Iso £13.30 
8" 804* 8 ohms £4.20 12" 122/ I4LR 811 £ 14.95 

10" I005LR ISO £6.65 12" 122/17* 8 & 1511 £14.95 
Available by Mail Order carr. free or may be ordered through Branches 

Basic models made to individual specification of equipment manufacturers 

ALL RSC PRICES INCLUDE VAT 
HI-FI SPEAKER ENCLOSURES Simula 

.eakfiww 

14E8 13 x 9} x 6¢ín. £4.50 Both cut for Bi C"Tsop. JE8 16 x 11 x 9in. £6 95} n, speakerper 
one. 

5E10 25 x 16 x 9in. Cut for 10in. and Tweeter £10 25 
SE12 25 x 16 x 9in. Cut for 12in. and Tweeter £10.25 

RSC G66 Mill 646 WATT high quality STEREO AMPLIFIER 
Controls. Bass, Treble, Vol. and Bal. 10 Transistors plus Diode . Output 
rating 1.11.1. M. I requency range 20-20,000c.p.s. Bass Control ± 12d b. 

Treble Control * 13db. Selector witch for 
Crystal P.U. or Tape/Radio. Fo 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 

COMI'REHENOiVE WIRING DIAGRAMS fe INSTRUCTIONS £14.99 Carr. 
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p 
a. iliuetrstrd 819.50. 

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 sertormasee et low eat. 
HF808T 8' 10W 42 95 HF180D lY 16W 17 60 
HF102D 10' 10W N 96 Blue 111- 16W 19.26 
111,120 12' 16W 46 95 11166D 16' 11W 89 96 

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 £7.95 Carr. ife ensure surprisingly realistic reproduction. 

A21-122 OR SENIOR 15 WATT INCLUDf 45p 

HF123 13,000 GAUSS PE KERG £ I0' 25 SOpr. 

R.S.C. TA6 6 Watt HI-FI AMPLIFIER 
800-850v. AC mains operated. ReeDonee 30.20,000 c.p.e. -2dB. 
Separate Bass and Treble 'lift and out' controls. 3 Input sockets for 
Mike, Gram, Radio or Tape. Input selector switch. Output for 
8-16 ohm epkre. Man. senoitivity 6mV. 0/P rating I.H.P.M. Enclosed enamelled case 
9f x 25 x Hin. Silver finish facia 101 x 811a £9.20 Carr BUILTFACTORY BUT 
Complete kit, wiring diagrams and Inatrnetlons. 400. El2.50 

AUDIO FIDELITY MODEL 80 HIGH FIDELITY SPEAKER 
A full range Bin. 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 response. Frequency range 25 Hz to 15 KHz. 
Gauss 10,000. Impedance 8-15 (2. 06.21 ea. £9.25 pr. 
MODEL 83 8" 15w. with Parasitic Tweeter. n' 99 es. £ 12.50 pr Iteepon.ve 25 Hz to 15 ICHz. Gnom 13,000 Imp 8-160. 

R.S.C. MkIIl SUPER 30 HIGH FIDELITY STEREO AMPLIFIER 
BUILD AN AMPLIFIER WORTH APPROXIMATELY 
DOUBLE THE KIT PRICE INCLUDING CABINET 
Only high grade components by leading manufacturers 

Push Button Selector Switching For Magnetic or 
Jack Socket for Headphones Ceramic Pick -Ups 
Neon Indicator regardless of Price, 
Satin Silver Finish Metal Fascia Output (per chan- COMPLETE KIT 
Solid State Circuitry nel) 15 watts RMS (less cabinet). n ¡3 

6.6D 
Twenty Silicon Transistors into 8S),. Fre- Carr. 70p. G 
Four Diodes, Four Rectifiers quency Response Cabinet if req. 

Send S.A.E. for leaflet 7 Hz to 70 KHz £5.50 extra. 

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/Capaci- 
tive Crossover. Damping Ma- 
terial, Screws, 

Panels. 
Terminal 

ßs13.64 
Carr. Free. 

OFFERL íi18.50 Pair 6Óÿ 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS FULLY GUARANTEED. Impregnated and Interleaved where a.Oeuany. 

MIDGET CLAMPED TYPE 21 x 21 x 2 fin. 
250v., 60mA, 0-3v. 2a 11.60 
260.0-210v., 60mA 6-3v 2a 81.60 

FULLY SHROUDED UPRIGHT MOUNTING 
260-0-250v. 60mA, 6.3v. 2a., 0.6-6.3v. 2a. 18.25 
260-0.260v. 100mA, 4.3v. da., 0.6-0-3v. 8 68.76 
300-0.300v. 100mA, 6.3v. 4a., 0-6-6.8v. 3a 13.75 
800-0300v. 130mA, 6 -Sv. a. c.t., 6.3v. la. 

For Mallard 610 Amplifier 64.50 
300.0.360v. 100mA, 6.8v. a., 0 593v. Sa. 68.76 
360.0-350v. 150mA, 6.3v. 4a., 0.6.6.3v. 3a. 64.60 
426-0-426v. 200mA, 13.3v. 4a., c.t., 6v. Sa. 68.60 
426.0-426v. 200mA, 0.3v. 4a., Twice 6v. 3a. 68.70 
450.0.450v. 250mA, 6.3v. 4a., c.t., 6v. 3a. 19.00 

TOP SHROUDED DROP -THEO' TYPE 
260-0-260v. 70mA, 6.3v. 2a., 0.6.6 8v. 2a. 112.25 
260.0-210v. 100mA, 6.3v. 3.6a. 82.60 
260-0-210v. 100mA, 6.3v. 3.., 6.8v. 1a. 82.76 
860.0.ß60v. 80mA, 6.3v. la., 0.6.9-8v. 2e. 62.76 
360.0.860v. 100mA, 6.3v. a., 0.6-6.3v. 3s. 83.76 
300.0-300v. 100mA, 118v. a., 0.6.9.8v. 3a. 33.76 
300-0-300v. 130mA, 5.3v. a., e t. 6.3v. 1a. 

Suitable for ?dullard 610 Amplifier 64.60 
350.0-860v. 100mA, 6.3v. 4a., 0-6-6Sv. Sa. 63.76 
3150.0.360v. 150mA, 6.3v. a., 0.6.9.3v. 3s. 34.60 
FILAMENT or TRANSISTOR POWER PACE 
Types 6-3v.1.5a.96p; 6 3v. 2a. 96p; 6.3v.3a. 61.450: 
6-3v. 6a. 82 26; 12v. 1a. 0óp; 12v. Sa. or 24v. 
1.6.02.26: 0.9-18v If. 0196; 0-12-26-42v 2162.75. 

Primaries 200-250v. 0 Is. Screened 
CHARGER TRANSFORMER" 0-9-11v. If a. 11.76, 

6a. 11.96; 3.32.00; 6..11145; 6a.0276: 81.6600 
AUTO (Step UP/clap DOWN) TRANSFORMERS 

-110/120v. 200.230.250v. 60-80 watts £6 60, 
60 watt., 114.50 260 watte 1660; 600 watts 61160 

OUTPUT TRANSFORMERS 
Std. Pentode 6000.30 or 700-311 96p 
Pata -Pull B watts EL84 to 3 Cl or 16 Q 81.45 
Push -Poll 30 wats OVO, 3-6-8-16 R II56 
Push -Pull EL84 to 3 or 16 R 10.13 wats 41196 
Push -Pull Ultra Linear for Dullard 610, etc 11176 
Push -Pull 15.18 wats, sectionally wound 

6L8, KT66, etc., for 3 or 16 Q 13.50 
Pooh -Pull 20 watt high quality sectionally 

wound EL34, 6L8, KT66 etc. to 3 or 16 0 
y 

16.60 

SELENIUM 
RECTIFIERS 

P. W. (Bridged) 

All 0/13v. D.C. 
output. Man. A.C. 

input 18v. 
la, Sep. 2a, 490. 
8., Up. 4a, 11p. 

0a, 579. 

L.F. CHOKES 
150mA, 7-I0H, 260 
Q I1.1O: 100mA, 
10H, 200 Q Shp: 
60mA, 10H, 400 
Q 86e. 
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hIll11116NI11BBIIuuIII 

wattDtM S 
50 WATT 50 WATT 
SPEAKER SPEAKER 

TWIN TURNTABLE e 
WITH PRE -AMP. IINp 

and POWER AMPLIFIER t+ 

II 

a 

.11111 

HEADPHONES 
MICROPHONE 

Units listed below 
(a) DISCOMASTER TWIN 
TURNTABLE CONSOLE with 
integral 100W amplifier 
(b) PAIR OF HI -F1 HEAD- 

PHONES 
(c) MATCHING DYNAMIC 
'MIKE' (attached to h'phone) 
(d) PAIR SO WATT SPEAKERS 

Black Rexine covered 
Cabinets Size approx. 

1g -'(<12)8(:)2" )(e)& 
169.95 (d) 

Carr. 
i 

'(d) Carr. 6500 
DEP. £19.99 & 18 fortnightly. 
payments of £967 (Total £194.05). 

STEREO VERSION 
of Above System 
Or DEPOSIT 229.95 and £199.95 18 fortnightly pymts. 
£1111 (Total 2229.98) Carr. £350 

TDI DISCO 
CONSOLE 

Incorporating twin G d SP25 
or B8R MP60 type turntables and 
Sonotone or Aeon Cartridge with 
diamond styli. Separate Vol. con- 
trol' for each turntable. Also 
MONITORING FACILITIES, plus 
Treble and Bau Controls. Separate 
input for 'mike' with vol. control 
switch. Black Vynide covered 
Cabinet ionh led. 

£ 1 

(b 
s twit on let t. 7 

Or DEP. 19.00 and 
18 fortnightly pymts. 
14.61 (Total 491 98) Carr. £1.50 

TD2S STEREO VERSION 
OF ABOVE 
Terms DEPOSIT 115 E 1 15.00 and 18 fortnightly 
payments 1851 Carr. El 60 
(Total 2182 18) 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE £109 95 
Garrard 131.25 or McDonald MP60 turntables. Sonotone or Acos cartridges with Carr. £2.50 
diamond styli. Facilities u TDI Console hut with built-in 100 watt Power Am 
pllSer, complete with ltd. Or Deposit £12 96 and 18 fortnightly payment» £881 (Total £126 58) 

STEREO VERSION £ 145 vrm 
aPs 6 (Total 6 7O) C Rniá 

R.S.C. COLUMN SPEAKERS 
All types 15 Ohms covered in Vynide & Vyoair 

TYPE C132. 40-50 WATTS £27.95 
Incorporating three exceptionally efficient 
13" x 8" speaker unite. Dep. 2895 and 8 
monthly payments 2850 (Total 131.95) 

asst. 65p 

IDEAL FOR VOCALISTS 

AND PUBLIC ADDRESS 

TYPE C8/70 70 WATTS. Fitted three 
12" 25 watt Highly sensitive high flux 
speaker. with high power voice coils. 
Sise approx. 54" x 14" x 11". Dep. £511 A 
8 mthly pymte. 25.11 £39.95 (Total 24599) Carr. 85p 

ALL RSC PRICES INCLUDE VAT 
INTEREST on Credit Purchases 
REFUNDED settled in 3 months 

SUPER MINSTREL IO W GUITAR AMP. 
Incorporating Tremolo and 10" Speaker. Output 10 watt. 
R.M.S. Continuous. S Jack Input. for Microphone and Instrument. 
Mains Neon Controls: Volume, Tone, Tremolo, Speed Tremolo 

Terms: DEPOSIT 47 78 and 8 monthly 
payments 28.40 (Total !84.981 Carr. free 

FAL MAESTRO ÄlDB12"BB&ÁWEEsr' £48.60 
For Lead Guitar, Mic, Gram, Radio, Tape (Not for we with Baas instruments) 
Inc. 9 Inputs and 2 vol control» plus Treble & Base, TREMOLO with associated 
controls. Attractively finished in black with ellver-finished fascia. Compact sise 
Fitted carrying handle. Depodt 1860 and 8 mthly payments 26 75 (Total 664.60) 

RSC 'PHANTOM 50' Rating 60 watt.. 3lnput., 2 vol. £55.00 Carr. 
controls. Base. Treble, Presence 91.50 

I yep. 48.00 & 8 mthly. pyrnte. 2698 (Total 26208). 

FANE 
CRESCENDO 

SPEAKERS 
FULL RANGE 

AVAILABLE AT 
ALL BRANCHES 

FAL PHASE 50Mk.III AMPLIFIER 50 WATT 
Solid state. 4 Sep. controlled inputs Plus master vol. control. Ind. 
Base and Treble Controls. Protection against serious o/p overloading. 
0/p for epkre. 8 to 15 ohms. Size 17" x 7" x 76". 200-250v. A.C. 
mains. O/p 50w Music. Deposit wee & 8 mthly. £48.60 payments. 1696. Total 26460 Carr. Free. 

JINGLE MACHINES I.S.E. CA127 £79.95 DEPOSIT29al8foght fortnightly 

REGENT 50X 50 WATT AMP. 
A powerful high quality unit for lead, 
rhythm guitar, vocalists, gram, radio, tape. 
60w Peak 0/P rating. Not for Bass Guitar. 
*Two Fane heavy duty high flux 12in. epkr.. 

Four Jack input. and two Volume 
Controls for Instant use of up to four pick-up. 
or "mikes". Bass and Treble controle. 
Bend B.A.E. for leaflet. Credit Terms: 
Depoalt 19.96. a 18 fortnightly£74.95 
payments of 44 16 (Total 28466). 

Carr. 1260 
REGENT 50B for Bus Guitar and general 

purposes. Or Dep. 29.0a0k A 

18 fortnightly payments 14 61. £79.95 (Total 491 98). Carr. 6260 

FAL DISCO PRE -AMPLIFIER pT/TableHmeadphone 

Monitoring. Mic. Jack & Tape inputs. Independent Di 8.50 
Vol. Control. Std. 200-250v A.C. Maine operation eSs 1 U J 

NEW BRANCHES AT 

BOLTON, DONCASTER, 

and PRESTON 
OPEN ALL DAY SATURDAYS (5 Day Week) 

B RADFORD 10 North Parade (Closed Wed.). Tel. 25349 
B OLTON 23 Deanegate. (Closed Wed.). Tel. 33512 
B IRMINGHAM 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. 41351 
DARLINGTON 19 Noringatº (Closed Wed.). 

Tel. 68043 

FANE ULTRA HIGH POWER SPEAKERS & KITS 
All power rating. are R.M.S. continuons. 2 YEARS' GUARANTEE 

High flux ceramic magnet.. ALL CARRIAGE FREE. 

'POP' 100 'POP' 60 'POP' 50 
I8"100 Watt 15" 60 Watt I2" 50 Watt 

( 4,000 taus 14.000 gauss 13,000 ¡suss 
6) 150 8/151 150 £13.95 

£34.50 £ 18.95 Term» for paire Dep 
OH, 116-80 and 8 Dep. 64.17 and 8 26ee & 8 mthly 
mthly payment. monthly payment.. pymte £3.18 Total 

2400 (Total 488.80) 62.17 (Total 221.63) 481.18 
BUTTA BLE 

FOR BASS GUITAR. ELECT. ORGAN. ETC. 7'2 Pt7RPO8Ee 

'POP' 25/T 12" 25W. 
Dual cone. 15 ohm £9 Imp. (Not for 
Bees Guitar use) 

'POP' 20/I 10" 20W. 
Gan.. 

8-15 f) 
13,99° £8.50 Imp. 

.95 
PH50 HIGH POWER 
TWEETER £6'65 
Response 3KHz-20KHz 
with 2 to 4 mfd. Non elect. filter avail- 
able 56p. Rating 60 Watt Imp 8fì 

POWERD40 

FULL RANGE 
SPEAKER 4KIT 

0 ATT 1800 

Consisting of 12" 40 watt Bass Unit, HPX1 200w Cross -over 
and PHSO Tweeter. Rating 40w R.M.S. Imp. 8 ohms. Terms: 
Deposit £3'00 and 8 mthly payments £2'75. (Total £25'00). 

TITAN GROUP/DISCO SPEAKERS 
as advertised elsewhere in this issue 

FULL RANGE AT DISCOUNT PRICES 
HIGH QUALITY LOUDSPEAKER UNITS 
ALL TWO-TONE VYNIDE AND VYNAIR FINISH 
L12/2 50 WATT Fitted pair of 12" 30 

£39.95 watt high flux speakers for conservative 
rating. Impedance 8-15 ohms. Carr. £1.50 
Or d.podt 2541 and 8 monthly pats. of U-11. Total 14699 
L12/2613 12" 23 WATT 13.000 L12/1010-16 Watt Veneered 
line. le ohms Terme for Paire. cabinet 12" unit 8-15 ohm. 4.7.95 
Dep- 2881 e 8 £12.95 Approx. 14° x 14" x B". 
mthly pymts £8.65 Carr. 85p. Terme for Paire. Dep. £2 05 A 

(Total 22988) Carr. 55p. 8 mthly pymte 2805 (Total £18 45). 

GP30 AMPLIFIER 
For Guitar, Vocal or Inetr. 
Group, Gram. Radio or Tape. 
4 inputs. 2 Vol. Controls. 
Current Valves. Peak o/p rating. 
Strong Vynide covered cabinet 
with carrying handle.. Black/ 
Silver Facia. Neon Indicator. 
For 200-250v A.C. For 8 or 15 11 

speakers. Send 80E for leaflet. Tercas: Dep t ses 
6538 k 8 mthly pyrnte 185$ (Total 284.22) LL777 Carr. 75p 

LIQUID WHEEL from 

PROJECTORS £24'75 

REGENT 'SO' AMPLIFIER 
.te supplied with Regent 50x or 
z(B. Terms: Dep. 2611 8 

2mthly pymte 1811 (Total 
45 99) Carr. £1 £39.95 

Barclaycard 
and Access 
accepted 

All items subject to availability. 
Prices correct at 12.5.75 E. & O.F.. 

HI-FI CENTRES LTD. 
DONCASTER 3 Oueensgete, Waterdele Centre. 
EDINBURGH (Closed Thur,). Tel. 63069 

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

Tel. 248 4155 
HULL 7 Whltetriaruate (Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 
LEEDS 5-7 County (Mecca) Arcade, Brlggate 

(Closed Wed.). Tel. 458252 
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 
LONDCN 238 Edgware Road, W.2. (Closed Thurs.). 

Tel. 723 1629 

'SOUND TO LITE' SYSTEM 
PULSAR epectal price £99.95 complete kit 
Dep. 114 and 18 fort n par00 2wntt 74. 
(Total 5114.80). Super SL Unit. 1000 watt 
per channel. Manual override bottom, 2 

epotbanks with 0 bulbe (3 sep. colours) 5 yd. 
and 10 yd. leads, fitted plugs. Units sold sep. 

FAL SOUND -TO -LITE UNIT X21.60 
3 -WAY SPOTBANK £16.20 Excluding Bulbe Each 

COMPLETE SYSTEM fá5 Inel. 2 Spotbanks and bulbe. Carr. £1.50 

MAIL ORDERS & EXPORT EBQUIRIE» 10: - 
AUDIO HOUSE, HENCONIER LAIE. LEEDS. 18. 
Tel: Poches (09786) 77831. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS C.W.O. or C.O.D. No C.O.D. under U. 
POSTAGE 40p PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. S.A.E. REQUIRED FOR 
LEAFLETS OR WITH ENQUIRIES. 

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

106 Newport Road (Closed Wed.). Tel. 47096 
NEWCASTLE UPON TYNE 24 Newgate Shopping 

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

41 Frlargate Walk. St. Georges Shemin Prec. Tel. 51979 

SHEFFIELD 13 Exchange Street (Castle Mkt. Blds.) 
STOCKPORT (Closed Thurs.). Tel. 20718 

8 Little Underbank (Closed Thurs.). Tel. 480-0777 
SUNDERLAND 5 Market Su. (Closed Wed.). Tel. 70573 
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TRANSFORMERS 
SAFETY MAINS ISOLATING TRANSFORMERS 

Pre. 120/240 V Sec. 1201240 V Centre Tapped and Screened 
Ref. VA Weight Size cm. P & P 
No. (Watts) lb oz C p 

07 20 I 7.0 x 6.0 x 6-0 2.80 38 
49 60 3 I 9.9 x 7.7 x 8.6 4.37 45 
50 100 5 9.9 x 8.9 x 8.6 4.89 45 
51 200 B 12.1 x 9.3 x 10.2 8.13 53 
52 250 13 I 12.1 x 1 1 .8 x 10.2 9.83 73 
53 350 15 14.0 x 10.8 x I 1 -8 I 1 .88 73 
54 500 19 14.0 x 13.4 x 11 .8 13.65 91 
55 750 29 17-2x 14.O x 14.0 20 51 
56 1000 38 17.2 x 16.6 x 14.0 29-15 
57 1500 46 21.6 x 13.4 x 18.1 3323 
58 2000 60 21.6 x 15.3 x 18.1 3707 

AUTO TRANSFORMERS 
Ref. VA Weight Size cm. Auto Tops P & P 
No. (Watts) lb oz E p 
113 20 I 0 5.8 x 5.1 x 4.5 0-115-210-240 1.67 30 
64 75 2 4 7.4 x 6.7 x 6.1 0-115.210-240 2.90 38 

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 5-82 53 
67 500 12 8 12.1 x I I -2 x 10-2 8.82 67 
84 1000 19 8 14.0 x 13.4 x 14-3 .. 1368 91 
93 1500 30 4 14.0 x 15.9 x 14-3 ., 18.31 
95 2000 32 0 17.2 x 16.6 x 14.0 24-20 
73 3000 40 0 2l -6x 13.4x 18.1 35-09 

CASED AUTO TRANSFORMERS 
240V mains lead input and U.S.A. 2 -pin outlets. 20VA £3.23 pp 38p 
500VA £10.45 pp 80p I000VA £17.51 via B.R.S. 

TRANSFORMERS 
PRIMARY 240-150 VOLTS 12 AND OR 24 VOLT RANGE 

Ref. Amps. Weight Size cm. Secondary Windings P & P 
No. I2V 24V lb oz E p III 0.5 0.25 8 4.8 x 2.9 x 3.5 0.12V at 0.25A x 2 1.35 23 
213 1.0 0.5 I 4 6.1 x 5-8x 4.8 O -12V at 0-5A x2 1.74 30 

71 2 I 112 7.Ox 6.4x 6.1 0.I2V at IA x2 2-29 38 
18 4 2 2 12 8.3 x 7.7 x 7.0 0.12V at 2A x 2 2.86 38 
70 6 3 3 8 8.9x 8.Ox 7.70.12V ac3Ax2 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 8.60.12V at5Ax2 5.14 53 
116 12 6 612 9-9x 10.2x 8.6 O-I2Vat6Ax2 5-52 53 
17 16 8 8 12 12.1 x 9.9 x 10.2 0-12V at 8A x2 7-28 60 

115 20 10 II 8 14-O x 9.6 x 11 8 O-I2V at 10A x2 10.39 73 
187 30 15 15 8 14-O x 12.1 x 1 1 -8 0-12V at I5A x2 13.59 85 
226 60 30 32 017.2 x 15.3x 14.0 0.12V at 30A x2 16.83 

30 VOLT 
Ref. Amps. Weight Size cm. SecondaryRANp 

E 
P & P 

No. Ib oz p 
112 0-5 I 4 6.1 x 5.8x 4.8 0-12-15-20-24-30V 1.81 30 
79 le 2 4 7.O x 6.7 x 6.1 2.40 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 S-6 x 10.2 ,. 6-41 53 

117 6.0 8 0 12.1 x 9.3 010.2 7.16 60 
88 8.0 12 0 12.1 x 11.8 x 10.2 .. 9.90 67 
89 10.0 13 12 14.0 x 10.2 x 1 1 .8 9.87 73 

50 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Taps P & P 
No. Ib oz E p 

02 0.5 112 7.0 x 6.4 x 6.1 0-19-25-33-40.50V 2.58 30 
03 1.0 2 12 8.3 x 7.4 x 7.0 3.38 38 
04 2.0 5 8 9.9 x 8.9 x 8.6 4.68 45 
05 3.0 6 12 9.9 x 10.2 x 8.6 5.81 53 
06 4.0 10 0. 12.1 x 10.5 x 10.2 7.60 67 
07 6.0 12 0 14.0 x 10.2 x I 1 -8 .. 12,10 67 
18 8.0 18 0 14.0 x 12.7 x 1 1 .8 12.98 85 
19 10.0 25 0 17.2x 12.7 x 14.0 16-99 

60 VOLT RANGE 
Ref. Amps. Weight Size cm. Secondary Tops P & P 

No. lb oz C 0 
124 0.5 2 4 7.0 x 6.7 x 6.1 0-24-30-40-48-60 2.33 38 
126 1.0 3 4 8-9x 7-7x 7.7 3.41 38 
127 2.0 6 4 9.9x 9.6x 8.6 5.08 45 
125 3.0 8 12 12.1 x 9.9 x 10-2 7-52 60 
123 4.0 13 12 12.1 x 1 1 .8 x 10.2 8 75 67 
40 5-0 12 00 14.0 x 10.2 x 1 1 -8 9-75 73 

120 6.0 15 8 14.0 x 12.1 x 1 1 -8 11-30 85 
121 8.0 25 00 14.0 x 14.7 x 11 -8 15.00 
122 10.0 25 00 17.2 x 12a x 140 1752 
189 12.0 29 00 17.2 x 14.0 x14.0 19-98 

MINIATURE TRANSFORMERS WITH SCREENS P & P 

Ref. MA. Weight Size cm VOLTS E p 
238 200 2 2 -5x2 -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 3.9o2.6x2.9 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 7.0x6.4x6.1 0-8-9.0-8-9 330 38 
236 200,200 4 4-8x2.9x3.5 0-15, 0-15 l-43 19 
214 300,300 I 4 6.1x5 -5x4-8 0-20.0-20 l-93 30 
221 700 (D.C.) I 8 7.0x6.1x6.1 20-12-0-12-20 2.17 38 
206 IA, IA 2 12 8.3x7 -7x7.0 0-15-20, 0-15-20 3.46 38 
203 500,500 2 4 8 -3x7 -0x7 -O 0-15-27, 0.15-27 3.00 38 
204 IA. I A 3 4 8 9x7.7x7.7 0-15-27, 0-15-27 3.85 38 

Carriage via ERS 

PLEASE ADD 25% FOR V.A.T. 
INCLUDING P. & P. 

Barrie Electronics Ltd. 
3,THE MINORIES,LONDON EC 3N 1BJ 

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

CJL PRICES INCLUDE PEP AND V.A.T. 

e3 AERIAL,telescopic,15-120cm £1.20 
DAERIAL,telescopic,h and v swivel, 15-80cm. £1.78 

BIB HI-FI ACCESSORIES 
OCASSETTE TAPE RECORDER CARE KIT . . £1.95 
OCASSETTE SPLICING AND EDITING KIT . . £1.50 
OHI -FI STEREO TEST CASSETTE £2.10 
Di" TAPE EDITING KIT £1 35 
OGROOV-KLEEN RECORD CLEANER . . . . £1.85 
EARPHONE, stethoscope style,8 ohm dynamic. £1.00 
DIIAND DRILL,(Leytool) , compact precision drill, 
5/16"chuck.Gears totally enclosed.S/L bearings. £2.99 

INTEGRATED CIRCUITS 
AUDIO POWER AMPLIFIER (National) LM380 £1.00 
OA.M.RADIO RECEIVER(RCA) CA3123E £1.40 
OF,M. STEREO DECODER (Motorola) MC1310P £2.80 
EITIMER(Signetics) NE555V £0.78 
VOLTAGE REGULATOR(Fairchild) uA7805 £1.70 
DVOLTAGE REGULATOR(Signetics) NE550A £0.80 
D.I.L,SOCKETS(Pk of 3) 8 or 14 pin £0.50 
OKEYNECTOR.rapid connect to mains-single/multiple 
leads.Built- in piano swi tches Aeon & 13A fuse £3.20 
LOCKFLEX RULE (Rabone Chesterman), 3m/10f t 
precision pocket rule.Easy to read,13mm/3"wide 
steel tape.Blade length lockable -power return. 
A superb rule £0.93 
OM ICROPHONE , Iightweight 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 
OSIGNAL 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 1:fe bit( interchangeable) E2.05 
03/32"bit £0.47 3/16"bit £0.47 Element £1.10 
OSTAND, ST3,High grade base,chrome plated 
spring, sponges and accomodation for spare bits . £1.00 

SPEAKER ,miniature, 75mm dla, 8 ohms. . . £0.80 

1 

CJL LTD. P.O. BOX 34,CANTERBURV,CTI 1YT 

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. 

(Please send free prospectus to: 

IName 

Address 

I I 

I THE PEMBRIDGE COLLEGE OF ELECTRONICS I 
(Dept PW 5) 34a Hereford Rd., London W2 5AJ 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER A superb solid state audio ampli- 

fier. Brand new components 
throughout. 6 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 12H.-3OKHs t 
3dB. Fully integrated 

pre -amplifier stagewith 
separate Volume. Bass boost 

and Treble cut controls. Suitable 
for 8.15 ohm speakers. Input for 

ceramic or crystal cartridge. Seusitivity 
approx. 40mV for full output. Supplied ready built and 
tested, with knobs, escutcheon panel, input and output 
pI . Overall else 3" high x 6" wide x 76^ deep. AC 
200/250V. PRICE 615 00. P. & P. 65D. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 v. Using 
heavy duty 
fully isola- 
ted mains 
transform - 

er with full 
wave recti- fication 
giving ade - 
q u t e 

smoothing with negligible hum. 
Valve line up: -2 x ECL88 Triode Pentodes. 1 x EZ80 
a. rectifier. Two dual potentiometers are provided for 
base and treble control, giving base and treble boost and 
cut. A dual volume control la 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 chassie. 
Input sensitivity is approximately 300m/v for full peak 
output of 4 watt, per channel (8 watt, mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume level. to be used with negligible 
distortion. Supplied complete with knob,. chaeels size 
11"w x 4"d. Overall height Including valves 5^. Ready 
built & tested to a high standard. 81850. P.&P. 85p. 
ALL-PURPOSE POWER SUPPLY UNIT 200/240v. A.C. 
Input. Four switched fully smoothed D.C. outputs giving 
8v. and 74v. and 9v. and 12v. at 1 amp on load. 
Fitted Insulated output terminal, and pilot lamp indicator. 
Hamm, finish metal case overall size 6" x 34" x 24". 
Ready built and PRICE £6.35 P. A P.55p. 
VYNAIR & REXENE SPEAKERS & CABINET FABRICS 
app. 54 In. wide. Our price 8180 yd. length. P. & P. 30p 
per yd. (min. 1 yd.). S.A.E. for samples. 

HAR VERSON'S SUPER MONO AMPLIFIER 
A super quality grain amplifier using a double wound fully 
isolated mains transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone control,. Cha sis else only 71n. wide 
x 31n. deep x Sin. high overall. AC main. 200/240v. 

Supplied absolutely Brand New completely wired /ana/da 

tested with good quality output transformer. moo P. & P. 60p BARGAIN PRICE 
PEW ONLY! 
High grade mains transformer with grain orientated 
lamination. Primary 200/240 Secondary 18.5 volt, at 
0.6 amps and 48 volta at 0.3 amps. Size 2^ h x 24" w 
2^ d overall. 6140 plus 35p P. & P. 
BRAND NEW MULTI -RATIO MARE! TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0-210-240v. 
Secondary combinations 0-5-10-15-20-25-30-35-40-00v. 
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Size 31n. long x 341n. wide x 31n. deep. 
Price 18.76 P. & P. 86D. 
MAINS TRANSFORMER. For translator power eupplles. 
Prl. 200/240v. Sec. 9-0-9 at 600 mA. 6185. P. & P. 90p. 
Prl. 200/240v. Sec. 12-0-12 at 1 amp. 6160. P. & P. 30p. 
Prl. 200(240v. Sec. 10-0-10 at 2 amp. 69'20. P. & P. 40p. 
6 VOLT RELAY 
100 m/A sin: le pole normal) closed. 2 for O . +15 . P.& P 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PEE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
nee with valve or translator equipment. 9-18v. 
battery or from H.T. line 200/300v. Frequency 
response 1511.-25KHz. Gain 26dB. Solid encap- 
sulation size 15" x 14" x 5". Brand new complete 
with instructions. Price 1 .SOp. P. & P.l5p. 

HANDBOOK Or TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A must for servicemen and home constructor.. Including 
many 1000's of British. U.B.A. European and Japanese 
transistors. ONLY 40p. Post 7p. 
t Behrens* Encyclopedia, for Electronic Engineers and 
Designee, covering between them transistor character- 
istics, diode and transistor equivalents. Many thousands 
of up to date European type. listed. 
Diode Equivalents, 6100; Transistor Equivalents. H.20; 
Transistor Charseterirtic,, 6140; POST FREE All three 
together, 6860 

NEW ISSUE 
Thyristor, Triac. lilac etc. encyclopedia» St70, Poet Free 
8 pole 3 way 2 bank low lose Vaxl y type switches 15^ 
sections. Standard spindle. 2 ewitcbe 76p "- lbp P. & P. 

HARVERSONIC MAINS OPERATED SOLID 
STATE STEREO FM TUNER 

(r en" 
en" 

Enjoy fabulous stereo radio at this 
abulous low introductory price! 

Designed and styled to match our 10 + 10 amplifier but 
will suit any other standard etereo amplifier. The design 
incorporates the very latest circuitry technique. with high - 
gain, low noise IF stages. Automatic frequency control to 
"lock -on" station and prevent drift. IC etereo decoder 
for maximum stereo separation. L.E.D. for etereo beacon 
indicator. Nominal output of tuner 100mV. Approximate 
size 12" wide x 8" deep by 21" high. Supplied ready 
built, fully tested and fully guaranteed (not available in 
kit form). 
Price 827.60 Poet and Packing £1'00. 

STEREO -DECODER 
SIZE 2^ x 3" x 5" ready built. Pre - 
aligned and tested. Sens. 20-560 mV 
for 9-16V neg. earth operation. Can 
be Staled to almost any FM VHF radio 
or tuner. Stereo beacon light can be 
fitted if required. Full detail. and 
instructions (inclusive of hints and 
tips) supplied. 56.25 plus 15p. P. & P. 
Stereo beacon light if required 469 
extra. 

SPECIAL BARGAIN OFFER! 
Limited number of BSR C123 Auto Changer De Luxe 
with dghtweight tubular arm and etereo cartridge. 
Brand new. ONLY 89.50 + p. & p. 80p. 

LATEST 111 Sensitivity Uni -directional slim -line conden- 
ser microphone es used by many professionals. Very low 
acoustic feedback. Available hi impedance or low im- 
pedance. State which required. £1826 plus 25p P. A P 

LATEST ACOS GP91/1SC mono compatible cartridge with 
t/o stylus for LP/EP/78. Universal mounting bracket. 
6176, P. A P. 15p. 
CERAMIC STEREO CARTRIDGE. Universal Mounting 
brackets and turnover stylus. 70mV per channel output. 
ONLY 68.08 + 15p P. and P. 
SONOTONE 9TAHO COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 68.82 P. & P. 10p. Also available fitted with twin 
Diamond T/IO stylise for Stereo LP. 6818, P. & P. 15p. 
LATEST RONETTE T/0 STEREO / COMPATIBLE 
CARTRIDGE for EP/LP/Stereo/78.6188 P. & P. 15p. 
LATEST T/O MONO COMPATIBLE CARTRIDGE for 
playing EP/LP/78 mono or stereo records on mono 
equipment. Only 6176, P. & P. 15p. 

QUALITY RECORD PLAYER AMPLIFIER ME. II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume control.. 
Complete with output transformer matched for 8 ohm 
speaker. Size 71n. wide x 31n. deep x 6l. high. Ready 
built and tested. PRICE 1660, P. & P. 75p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 6776, P. & P. 75p. 

HI-FI LOUDSPEAKER SYSTEM MK II 
Beautifully made, simulated teak finish enclosure 
weh atttactive slatted front. Oise 165" high x 105" 
wide x 9" deep (approx.). Fitted with E.M.I. 
Ceramic Magnet 13" x 8" bam unit, H.F. tweeter 
unit and cromover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm or 16 Ohm impedance (state which). 

OUR PRICE £11.25 each Carr. g125. 
Cabinet Available Separately 68'26, Carr. £1.10. 
Also available In 8 ohms with EMI 13" x 8" bas. 
speaker with parasitic tweeter 51000, Carr. £1.25. 

LOUDSPEAKER BARGAINS 
In. 3 ohm 6145, P. & P. 15p. 7 x 41n. 3 ohm 6169, P. & 

25p. 10 x 81n. 3 or 15 ohm 6980, P. a P. 95p. E.M.I 
x Sin. 3 ohm with high Sus magnet 6808, P. A P. 26p 

E.M I. 135 x 81n. with high flux ceramic magnet with 
parasitic tweeter 3, 8 or 16 ohm 6441, P. A P. 35p. 
E.M.I. 13 x 81n. 3, 8 or 16 ohm with inbuilt tweeter 
and cromover network 6660, P. & P. 35p. 
E.M.I. tweeter. Approx. 35^. Available 3 or 8 or 15 ohms, 
62'00 + 25P, P. a P. 
BRAND NEW. Bakers Loudspeaker. at subetantlal dis- 
count,. 12in. 15w. H/D Speakers. 3, 8 or 15 ohms. State 
which. Current production by well-known British maker. 
Now with Hiffux ceramic ferrobar magnet assembly 69.60. 
Guitar models: 251v 6960, 35w, 61150, P.&P. 75p. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELBCTRO-DYNAMIC SPEAKER 
Size lit^ x 14já" x 1,ts" deep. Weight 19os. Power 
handling 20W e.m.s. (40W peak). Impedance 8 ohm only. 
Response 40Hz-20kHz. Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full detallo. Only 1766 each. 
P. & P. 60p. 
NOW ALSO AVAILABLE: 8", 10 watt., r.m.e. 20 watt 
peak 4OHs-20,000Hz. Overall depth 1^. Ideal for HI -Fi 
or for use In cars. 85.18 + 40p P. and P. 

HARVERSONIC SUPER SOUND 
IO -i- IO STEREO AMPLIFIER KIT 

A really first-class H1 -Fi Stereo Amplifier Kit. Uses 14 
transistors including Saicon Transistor. in the first five 
stages on each channel resulting in even lower noise, 
level with Improved sensitivity. Integrated pre -amp with 
Bass, Treble and two Volume Control». Suitable for um 
with Ceramic or Crystal cartridges. Very simple to 
modify to cult magnetic cartridge -instruction» included. 
Output stage for any speaker. from 8 to 15 ohms. Compact 
design, all parte supplied including drilled metalwork 
high quality ready drilled printed circuit board with 
component identification clearly marked, smart brushed 
anodised aluminium front panel with matching knob», 
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 watt. r.m.e. per channel into 6 ohm». Fre- 
quency response f 3dB 12-30,000 Hs Sensitivity: 
better than 80mV into SMI3. Full power bandwidth: 
t3dB 12-15,000 Hs. 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 22"h. 
Fully detailed 7 page construction manual and parte 
Bet tree with kit or send 25p plus large S.A.E. 

AMPLIFIER KIT 11600 P. A P. 50p 
(Magnetic input componente 33D extra) 

POWER PACK KIT .. .. 25.35 P. & P. 55p 
CABINET .. .. .. 85-55 P. A P. 55p 

(Poet Free if all unit. Durcha ed at same time) 
Full after sales service 

Also available ready built and tested 232.50. Poet Free. 

Note: The above amplifier i, suitable for feeding two sons 
sources into inputs (e.g. mike, radio, tots record decks, etc. 

' and mill then provide mixing and fading facilities, for med- 
ium powered Ili -Fi Discotheque use, ele. 

3 -VALVE AUDIO 
AMPLIFIER BAH Ma II 
Designed for Hi -F1 reproduc- 
tion of records. A.C. Main» 
operation. Ready built on 
plated heavy gauge metal 
chassis, else 74^w. x 4"d. x 
45"h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mall» 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bam and treble lift and 
cut. Negative feedback line. Output 45 watt,. Front 
panel can be detached and lead, extended for remote 
mounting of cóntrole. Complete with knobs, valves, etc.. 
wired and tested for only 6776. P. & P. 70p. 

HSL "TOUR" AMPLIFIER KIT. Similar In appearance 
to HAS4 above but employe entirely different and 
advanced circuitry. Complete set of part», etc 6860 
P. & P. 70p. 

10/14 WATT HI-FI 
AMPLIFIER HIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watt, from 2 
EL84M in push-pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
Input, for mike and 
gram allow records 
and announcement. 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3-15 Cl speaker and 2 Independent volume control», 
and separate bane and treble controls are provided 
giving good lift and cut. Valve line-up 2 EL84e, ECC83, 
EF86 and E7.80 rectifier. Simple Instruction booklet 
15p + SAE (Free with parts)' All parte sold separately. 
ONLY 11900 P. & P. £1.00. Alen available ready built 
and tested 61860 P. & P. £1'00. 

HI-FI STEREO HEADPHONES 
Adlu.table headband with comfortable fexlfoam ear- 
muffs. Wired and fitted with standard stereo 5ln lack 
plug. Frequency response 30-15,000Hz. Matching 
impedance 8-16 ohms. Easily converted for Mono. 
PRICE 6406, P. & P. 25p. 

PRICES INCLUDE VAT 

Open 9.30-S.30 Monday to 
Friday. 9.304 Saturday 
Closed Wednesday. 
All prices and epecllcations correct 
at time of preen and subject to 
alteration without notlee. 

HARVERSON SURPLUS CO. LTD. (Please write clearly) 

(Dept. P.w.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985 PLEAEB Ira" & P. 
ANN. QDOTED s9n: To U.K..a. oat:. 

A fete minnte» from 9ont/ Wimbledon Tube Station. P. & P. 011 OVERSEAS ORDERS 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA. 
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Fully guaranteed 
Individually packed TRANSISTORS, DIODES etc. 

VALVES AC 113 
AC 126 

AP 178 
AF 186 

685 38 
BOY 95A 

OAZ 200 
OC 22 

OC 206 
8X 754 

IN 3054 
IN 3053 

AI066 61.26 ECL80 659 OZ34 709 PY81 40p 
AC 127 
AC 128 

AFZ 12 
A8Y 26 

BYE 16 
CRS 1/10 

OC 25 
OC 26 

ZR 11 
ZR 21 

2N 3391 
2N 3730 

ARS 555 ECL82 855 GZ37 6100 PY82 405 AC 176 ASV 27 CR8 1/20 OC 28 1N 23A IN 3819 
ATP4 509 ECL83 70p KT86 $8-60 PY83 40p ACY 18 A8Y 28 CRS 1/30 OC 29 1N 25 2N 4038 
B12H 38-00 ECL86 609 KT88 $8110 PY88 46p ACY 19 BC 108 CR8 1/90 OC 31 1N 32A 2N 4058 
CY31 50p EF36 655 MH4 715p PY500$1-00 ACY 20 BC 118 CR8 3/10 OC 36 IN 38A 2N 4081 
DAF96 56p 
DF98 156p 

EF37A 
$1-20 

ML6 86p 
0A2 459 PY800 45D 

ACY 39 
ACY 40 

BC 110 
BC 136 

CR8 3/20 
CRS 3/30 

OC 42 
OC 44 

IN 43 
IN 70 

2N 4783 
IN 5295 

DK96 70p F.F40 75p 082 459 PY801 50p AD 149 BC 137 CR8 3/40 O 45 IN 277 IN 128 
DL92 40p 8E41 Bbp PABC80 40p QQV03-10 All 181 BC 148A CRO 25/(25 OC 70 IN 415C 3N 154 
DL98 608 EF80 809 PCY7 Seo 3140 AD 16:. BC 172 GET 115 OC 73 1N 4148 3N 159 
DY88/87 

40p 
EF83 
EF85 

31-26 
36p 

PC900 60p 
PCC84 40p 

QQV06-40A 
38-00 

ADZ 11 
ADZ 12 

BC 172A 
BC 212.4 

GET 116 
GEX 66 

OC 78 
OC 781) 

2N 436A 
2N 708 

28 303 
404 

DY802 46p EF86 36D PCY:85 40D R19 755 AP 114 BCY 31 NKT 12'2 OC 81 2N 918 2082 
E88CC/01 EF89 80p PCC89 60D 801/400 AP 115 BCY 33 OA 5 OC 82 2N 1304 40250 

61-20 EF92 SOP PCC189 809 68-00 AF 116 BCY 72 OA 47 OC 8213 IN 1305 40251 
E18oCC 70D EF96 40p PCF80 409 SC1/800 AF 117 BF 115 OA 70 OC 821131 2N 1307 40310 
E182CC 8E183 86p PCF82 40p 1380 AF 118 BF 187 OA 71 OC 83 IN 1309 40668 

81.2.5 8E184 859 PCF84 80p SP81 75p AF 124 BF 185 OA 73 OC 139 IN 2062 
EA50 40p EFL200 76p PCF86 (10p TT21 3600 AF 125 BFY SI OA 79 OC 140 2N 2147 
EABC80 409 EL33 62-60 PCF200 769 U25 855 AF 126 BFY 52 OA 91 OC 170 2N 2411 
EAF42 769 
EB91 SOp 
EBC33 6100 
EBC41 769 
EBF80 40p 
EBF83 60p 
EBF89 409 
EC62 859 
RCC81 409 
ECC82 869 
ECC83 86p 
ECC84 86p 
ECC85 40D 
ECC86 OOp 
ECC88 60, 
ECC189 709 

EL34 
EL38 
EL37 
EL41 
EL81 
EL82 
EL84 
EL86 
EL86 
EL90 
EL504 
EM31 
EM80 
EM84 
EM87 

70p 
80p 

31-80 
80p 
80p 
65D 
80p 
60D 
45D 

46p 
809 
609 
56p 
40p 

$1-00 

PCF201 75p 
PCF801 5511 
PCF802 50D 
PCF805 90p 
PCF806 759 
PCF808 90p 
PCH200 80p 
PCL81 5bp 
PCL82 409 
PCL83 869 
PCL84 459 
PCL80 60p 
PCL805 80p 
PFL200 70D 
PL36 80p 
PL81 50p 

U26 759 
U27 65p 
U191 76p 
U801 76p 
UABC80 

40p 
UAF42 869 
UBC41 809 
UBF80 409 
UBF89 40p 
17BL1 31-00 
UBL21 70D 
UCC85 46p 
UCF80 759 
UCH42 759 

AF 127 
AF 139 

BEY 90 
BOY 27 

OA 200 
OA 202 

OC 172 
OC 200 

2N 2989 
IN 3053 

1rF85 459 
UF89 50p 
UL41 70p 
UL84 40p 
UY41 469 
UY85 40p 
V R105/30 

459 
VR150/30 

45p 
X61M 6140 
x88 615D 

1R5 409 
184 80p 
IT4 80D 
1X2A 76p 
1X28 75p 
2D21 509 
2K25 3900 
3A4 OOp 
306 40p 
384 40p 
3v4 815p 
58/254M 

6B06G 90p 
6836 855 
6BQ7A 809 
6BR7 61 20 
BBWO $1 00 
6BW7 31 00 
6C`A 409 
6C8 60p 
6CB8 60p 
6CH6 1146 
6CL6 76p 
6D6 Up 

6H6 85p 
6J4WA 

6185 
6.15 65p 
6J54T 50p 
0J6 80p 
6J7 809 
6270 40p 
8K6GT 809 
81(7 55p 
6170 809 
BKBGT 60p 

-V.A.T.- 
Please add 8% 
to all orders 

SY3GT 5513 
5Z3 80p 
5Z4 80p 
5Z4GT 558 
6AB7 60p 
OAC7 80p 
6AH6 70p 

6ÁQ5 45p 
6AQ5W 709 
6A86 809 
BATO 46p 
6A U6 40p 
61V6 489 
6AX4GT 

ECF80 400 EY51 46D PL82 46p UCH8I 469 2800U $4-50 6AK5 409 759 6EA8 86p 6K25 $1L00 
ECF82 40p EY8l 46 PL83 465 UCL82 45p $970 55255M BARB 40p 6AXSGT 6F'7 $1 10 61.8 $1 90 
ECF801 76D PL84 460 UCL83 86p Z801U 6870 13-50 BALS 80p $1.00 6F8G 75p BLBG 809 ECH35 EY88 50p PL504 80p I7F41 70p Z900T $1-20 5R4GY MID 6AL5W 55p 687 709 6F23 ilOp 6L7G 40p 2140 EZ40 709 PL508 $1-00 UF80 868 1A3 55D 5L`4G 50p 6AMO 130p 6BA6 869 61,32 76p 68A7 60p ECH42 80p E241 759 PL509 8156 1L4 26p 5V4G 66D 6ÁN8 46P 613E6 40p 6E33 33 50 68A7GT 409 ECH8I 86p 
ECH83 46p 

EZ80 
EZ8I 

80p 
80p 

PL802 61-26 
PY33 8011 ORDER £1. PEESOAAL CALLERS WELCOME. MINIMUM POSTAL 

1N ECH84 469 (IY601 7511 PY80 40D MARE OTHERS STOCK rnelude Coiode Ray Tube. end Speael Palme. U.K. 
UK Portage £1.12 17p, $2-6S 30p, $8-14 40p, Over 66 Ave. C.O.D. 50p 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. 

26/4IFT. AERIALS each consisting of ten 3ft., {in. 
dia. tubular screw -in sections. 11ft. (6 -section) whip 
aerial with adaptor to Bt 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. ET 511 new. Carriage £1 50. 

[Oie. ALL valves 
guaranteed 

6807GT 409 2-1,60T 70p 6064 801 
6807 50p 30C15 $1.00 6065 £1-0000 
6837 55p 30017 11.00 6067 70p 
68J70T 85p 30018 pop 6080 $2.80 
681(7 53p 30F5 31.00 6148 13-85 
681,70T 50p 3OFL1 $1.00 6146B $886 
68N7GT 60p 35FL12 8020 11600 
68Q7 559 £110 9001 2600 
OVBGT 608 30FL14 90p 9002 60p 
6X4 408 30LI5 959 9003 70p 
6X50 40p 30L17 955 9004 868 
6X5GT 50p 30P12 L100 9006 85P 
BYBG 908 30PI9 $100 
0Z4 66p 30PL1 968 
6-30L2 90p 30PL13 
7B7 80p 31-10 C.E. Tube. 
7Y4 80p 30P14 $1d0 DG7-5 
9D6 40p 35L6GT 75p $12 00 
1152 68.00 35W4 509 DC/13-1 
12A6 668 35Z4GT 708 $1800 
12AT6 45p 5005 80D MWI3-35 
1.2AT7 40p 50CD6G $3600 
12AÚ7 868 $1.10 VCR139A 
12AV6 50p 75 61.00 1800 
12AX7 858 75C I 75p 38P1 $450 
12BA6 45p 76 75p 880 2800 
1213E6 50p 78 70p 86J 6800 
128137 50p 80 75p 68L £900 
í2C8 559 85A2 769 
1.2E1 $8.50 723a/b 3900 
121(5 $l10 803 $800 Special 
12K7GT 60D 805 $1400 Valves 
1.2K8GT 70p 807 958 CV239 
12Q7GT 70p 813 68.60 $4600 
128A7GT 866A $1.20 M503-2342 

70p 931A $800 $4200 
12807 565 954 50p K301 6700 
12837 658 955 508 KRN2A 
12Y4 40p 956 6013 £8-00 
1487 3100 957 608 0Y4-250 
19AQ5 85p 1306 20v $19.00 
1903 3800 1629 708 TY4-500 
1906 £8.80 2051 L1-00 £3000 
19115 £14 5933 33-00 725A £23-00 
20P3 608 6057 76p 223/192 
20P4 21.10 6060 70p $14000 

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. 

BETTER GET 'SET' 
FAMOUS NO. 19 SET TRANS/RECEIVER 

TR50/51 2-8 MHZ in 2 
bands. II valve. 807 PA 

VHT REC 500VTM. Rebuilt 
Power reqs I2VLT 275- 

1.5, 
012.50, Carr. E1.50. 

Complete station 12 VDC PSU. Mic. Cables 
0350, 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 E8 50. Carr Cl 50. 

TE76/CTS2 
A superb Miniature Oscil- 
loscope £2S, Carr. £2.50. 
Mains operation. 

REI02 42/MAST 
I2-3' 6" x 2" sections WIRE 
GUYS STRAINERS in carry 
holdall £23.50 Carr. £3.50. 

AERIAL RODS 
3' x I" screwed M & F 

ends 10 C2 25. Post 75p, , 

25 £5, Carr Cl 00. 
AE101. Telescopic mast 20p 
antenna £3.75. Carr. C I.25 
List 25p refundable with 
purchase. 

XTAL CALIBRATOR 
No. 10 
} IOMHZ Harmonics 30 MHZ 
£3.50 Post 50p. tLy L% 

Add VAT 25°/ Prices and Carriage 

Surplus Electronicjrading 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

Faun ., 1,0 "; r J., , . 1r Short-B'a Equip- 
ment of quality. "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kite for the 
amateur constructor. Over 10,000 satisfied 
customers-including Technical Colleges, Hoo- 
pitate, Public Schools, R.A.F., Army, Hams, etc. 

1976 "DX" RECEIVER 
Complete kit-Price 1460 (incl. p. A p. a V.A.T.I. 
Customer writes: "Australia, India and America 
at loud volume."-"I have now heard over 300 
stations including many Amateur.. I have 
received 32 Q.S.L. verified reports-from all 
continente. An amazing one-valver." 
This kit contains all genuine short-wave com- 
ponents, drilled chassie, valve, acceseoriee and full 
instruction. Ready to assemble, and of course, 
as all our products --fully guaranteed. Full range 
of other 8.W. kite, including the famous model 
"K plus" (iBaetrated above). All orders despatched 
by return. Send now for free descriptive catalogue 
of kite and component,. 
Send stamped envelope for detail.. 

"H.A.C. SHORT-WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 3SN 

250w Light Dimmers £2.70 (15p) 
SEMICONDUCTORS (p. á p. 10p). 
All new and full spec. 
BC107/8/9, BC147/819, BC157/8/9 all 9p 
BF180 25p, BF182/3 40p, BF184 17p, 
BF187 13p, BFW10 55p, 741 8DIL 28p, 
13F336 35p, 2N3771 £1.10, 2N3441 50p, 
BD131, 40p, NE555 50p. 
2N 3819E 20p, 8FY51 20p. 
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 £1.10(35p) 
ELECTROLYTICS 
2,2O0µ 63v 
2,000µ 50v with clip 
68,000µ 16v 
30,000µ 25v 
3,600µ 40v 4 x 2" 
5,O00µ 35v 
20A 100 ply SI recs 
3A 100 plv SI recs 
250 mixed resistors 

35p (11p) 
35p (11p) 
65p (32p) 
65p (32p) 
55p (32p) 
40p (15p) 

4 for £1 (13p) 
4 for 50p (10p) 

60p (15p) 
250 mixed capacitors 60p (15p) 
150 mixed HI-STABS 80p (13p) 
QH bulbs 12v 55w 50p (8p) 
2N3055 EQUIV 4 for £1 (12p) 
Sub Min Co -Ax connectors 4 prs. 70p 
(8p). 
SMALL ELECTROLYTICS 
2.2µ 10/16v, I0µ 35v, 5Oµ 40v, 1O0µ 40v, 
1O0µ 6v,150µ 10v, 64µ 10v 12 for 45p (7p). 
PRESETS 100mW "PIHER" 
220f147004k7 10k 100k 12 for 50p (7p). 
Postage and packing shown in brackets 

ADD 8% VAT TO TOTAL 
KEYTRONICS 

(Mail Order only) 
44 EARLS COURT ROAD 
LONDON W8. 01-478 8488 

P.G. 9GX No. 14, HITCHIN, HERTS. SW STN 
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rna curas 
FREE delivery 

AMPLIFIERS 
Rotel RA2I I 

RASI I 

RA6I I 

Sansui AU101 
AU50S 

Sinclair 4000 
Linton Mk. II 

[43-95 
E54 95 
E86-95 
E48-25 
£74.95 
00.00 
E59.95 

TUNERS& RECEIVERS 
Sinclair 4000 Tuner E4395 
Rotel RT222 E42.75 
Pioneer SX434 [99.00 
Rotel RX150A Tuner/ 

Amp. [59.95 
Rotel 152 £69 95 
Sansui 

210 AM/FM/MPX E7SSO 
310 AM/FM/MPX L99.50 
441 AM/FM/MPX E91 -95 

RECORD DECKS (Ins. 50p) 
Garrard SP25 MklV E14.75 
BSR MP60 £12.95 

GSP25 MkIV P&CG/800 [25 00 
Goldring GL78 P & C/ 

G800E [59.95 
Rank Domus BD 2000/ 

Rex 999 Cart. [50.00 
Connoisseur 

BDI Kit [13 -SO 
BD2 Chassis/SAU2 L32-50 
SAU Arm L14-25 
SCUI Cartridge f..5 95 
Pioneer PL12D E43 -SO 

TAPE DECKS (Insurance 2.00) 
Akai 

4000DS Reel to Reel E97-95 
4000DB Reel to Reel 

Dolby [14950 
GXC36D [85.00 
GXC38D [107.95 
CS33D £82.95 

Akai CR81D 8 -track Rec. 
player [85 95 
GXC82D [95.95 
CS3OD [66.95 

SPEAKERS 
Chassis Speakers 
EMI (Plain) I3in x 8in, 

3 or 8 ohm Bus unit [2.50 
with Single Tweeter 

(only 8 ohm) [2.75 
with Tweeter and Cross- 
over 3. 8 or 15 ohm [4.25 

Type 350 Kit 15 watt 8 ohm LB -25 
I3in x 8in Bass unit 15 watt 

8 ohm or 15 ohm ES45 
8in x 5in 5 watt 3, 8 or 

15 ohm E1 70 
8in x 5in 10 watt 

Dualcone 8 ohm [2.95 
64" 10 watt 8 ohm £2.6S 
8in 10 watt 8 ohm E4 50 
8in 4or15ohm £2.2S 
7in x 4in 3 or 8 ohm [1.30 
Elac 64" 8 ohm Dualcone [2.65 
Elac Bin 8 ohm Dualtone [2 70 
Elac IOin 8 ohm Dualtone [3.75 
Baker Group 25 12ín 8 or 

15 ohm [8 25 

ACOS [ 
GP9I/2SC or 3CS 

(ster. comp) I . 10 
GP93/I or 95/I 

ster. tryst. I-35 
GP94/I or 96/I 

mer. Ceram. 1.75 
GP10I tryst. 

comp. 90 
GP104 ster. 

ceram. 1.95 
BSR 

X5M or X5H 
tryst. comp. 1.95 

SX6M or SX6H 
tryst. ster. 2.10 

SCSM ster. ceram. 2.8S 
SONOTONE 

9TAHC or 
9TAHC/G 
(Diam.) 1-95 

3509 Magnetic 1.95 
AUDIO TECNICA 

ATS5 I95 
EMPIRE 999 REX 3-95 
GOLDRING 

G850 3.10 

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

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

Also 5in 8 ohm speaker 
24in 8 or 64 ohm 
speaker 

ALL ITEMS SUBJECT TO 
AWAJFACTURERS INCREASE 
AND AVARABIuST Personal 

Callers are 
Welcome) 

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

[8.25 

[3.70 
[0.95 

60p 

WHARFEDALE SPEAKER 
BARGAINS 
Denton I pr. [2675 
Denton 2 pr. £32.00 
Linton 2 pr. [40.75 
Glendale 3 pr. E60.95 
Kingsdale 3 ea. £64.95 
Dovedale 3 ea. [44.95 

KITS 
Linton 2 pr. [20.95 
Glendale 3 pr. £35.95 
Dovedale L55-50 

SPEAKER CABINETS IN 
KIT FORM (Teak Veneer) 

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

(8 x 5 or 7 x 4 cutout) £3 -SO 
14ín x I2in x 9in 

(10", 8 x 5, 8", 64" & 3}") [4.25 
IBin x Ilin x 9in 

(8"xJ<"or 13x8) ESSO 
22in x 14in x 9in 

(12" & r or 13 x 8) 0.25 

TWEETERS & CROSSOVERS 
Cone Tweeter 10 watt 

8 or 15 ohm (K2006) E2.95 
Cone Tweeter 3 watt 

8 ohm (K2003) LI -55 
Horn Tweeter 8 ohm 

(K2007) £6.50 
Dome Tweeter 8 ohm 

(K2011) E5-75 
2 -way Crossovers (CN23, 

CN28, CN216) £1.40 
3 -way Crossover (CN38) [2.85 

CARTRIDGES & STYLII 
D/D 

Cart. Styli 
L 

1.35 

1.25 

I-25 

1.25 

1.25 

1.25 
1.25 

G800 4-25 1 95 
G800H 4.25 1.95 
G800E 7.25 3.95 

SHURE 
M44G 4.95 3.95 
M55E 6.25 4.95 
M75ED Type 2 II -75 8.25 
MJ5EJType 2 9.75 6.25 
VIS Type 3 3225 - 

MICROPHONES 
UDI30 50K/600 ohm 

uni -dir. ball metal £6.75 
UDI47 [9.25 
Condenser Mic. 600 ohm 

uni -dir L950 
Cassette Stick Mic. with 

R/Control El -65 
Cass. Stick Mic. with 

R. control (Philips type) £2.00 
Mic-Mixers Mono/stereo [5.50 
TW209 ES90 

HEADPHONES 
Rotel 

RH430 [4.75 
RH 630 [7.75 
RH 700 [1150 

Koss 
K711 [11.50 
KRO711 [1095 
K6 £1300 
K6LC E14-95 
K0727B [16.75 
K0747 [2150 
H V I [21.95 
PRO4AA [2925 
PRO54 [29.95 
K6LCQ [2600 

Sansui SSIO E16.75 
"Headphone adaptor 

(Junction box) a -7S 
extension lead 2ft curly [I -SO 

CASSETTES 
C40 C60 C90 C120 

Low Noise - 35p 45p 55p 
Philips - 5Sp 7Sp 110p 
Memorex 6Sp 79p 110p ISSp 
Ampex (360) 45p SSp 75p 99p 
Ampex 

(20-20+) S9p 65p 99p I3Sp 
Chromium 
Dioxide - 99p 140p 

Casette Head Cleaner 4Sp 
Ampex Head CleanerDemagLl 65 
BIB Stereo Test Cassette t2 IS 
Cassette Racks (hold 6) [0.45 
Cassette Rotating Racks 

(hold 20) £3SO 
Cassette Carrying Cue 

(hold 18) [1.95 
8 -Track Cartridge Blanks 

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

Demagnetiser [I.90 
8 -track Carrying Cases 

(BIB) LI.65 

TAPES 
Stnd LP DP Cases 

1.25 5" SSp 6Sp I.00 20p 
1.25 51." 65p Up 1.35 25p 

7' 80p IIOp I-85 30p - High frequencyAmpex - 5" - I -40p IISSp 
7^ 1.90p 2.95p 

I-95 AKAI Metal Reel 7" [2 10 

ALL MERCHANDISE FULLY GUARANTEED 

CALCULATORS 
Sinclair Cambridge Build [1295 
Sinclair Cambridge with 

memory 07-95 
Scientific 09.95 

SINCLAIR PROJECT 80 
Stereo Pre -amp. E12.95 
Active Filter Unit L7-25 
Z40 15 watt Amp E575 
Z60 25 watt Amp ¿7.25 
P25 Power Supply for 240 E5.45 
P26 Power Supply for 240 18.45 
P28 Power Supply for 260 f8.25 
FM Tuner 02.95 
Stereo Decoder LB -45 
Q16 Speaker E7.75 
IC20 Stereo Amp. Kit 0.45 
PZ20 Power Kit [5.25 

PORTABLE RADIOS 
Meridian Mk. II E12.25 
Vega Jade L5 -9S 
Vega Sapphire [8 75 
Vega VEF206 [ISSO 
Selena LM/MW/FM/SSW £22SO 
Murphy 

B833 MW/VHF 0.95 
BA838 LW/MW/VHF 

M/Batt LIB -S0 
MA5003 Head Set 

Radio LW L7.95 
Bush 

VTRI65 LW/MW/VHF [2200 
VTRI27 LW/MW/VHF LIS50 
VTR 175 LW/MW/VHF [1395 
VTR188 LW/MW/VHF/ 

2SW M/Batt £31.95 
BY5661 LW/MW/VHF [14.95 

Selga 2 wave band with 
leather case [S -SO 

CLOCK RADIOS 
Bush CR128 LW/MW 
Bush CR232 MW/VHF 
Murphy MV5600 

MW/VHF 
Vega Signal 2 wave band 

[15.50 
E24-95 

E22 -9S 
E9 -9S 

CASSETTE RECORDERS 
Bush TP66 M/Batt £25.75 
Murphy BA200 M/Batt [2275 
Bush BT8504 (miniature) as .50 
Mains Battery Cass. LISSO 

RADIO CASSETTES 
(Mains/Batt.) 
Murphy BA209 MW/VHF E33 -SO 

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

AM/FM/M PX + SpeakerL 116.95 

CAR AUDIO 
Hitachi Car Radio 

WM702R LW/MW [16.50 
KMI510 LW/MW/VHF £32.SO 

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 [3.10 

(PLEASE ADD VAT) 

EWMART Mail Order Dept 

14 
Belmont St, Monton, 

ELECTRONICS Eccles, Manchester. 
Tel:061-789 5268 

PW/7 Manchester 
30-32 Shudehill. tel 061-832 7710 
Leeds 
4 New Market St tel 0532 42708 
Liverpool 
15 Whitechapel tel 051.236 0738 
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"I MADE IT MYSELF" 
Imagine the thrill you'll feel ! Imagine how impressed \ 
people will be when they're hearing a programme on a 
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 jobs! 

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 alter 
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 
DEPT. CPW07 
READING RG7 4PF 

Yes, I'd like to know more about your course. Please send 
me free details -plus your tog, 76 -page book that tells 
about all your courses. 

Name 

Address 

POST CODE 

CPw07 

a4ll, 

BIET 
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

® radio 

QUALITY' STEREO SOUND- 

Atmosi liPRICE OFFER! 
SOLENT AUDIO SYSTEM 

£5.95 
down 

'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 8+" 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 £5995. 
Credit Sale £5.95 deposit 9 monthly payments of £7.00 
(Total Credit price £68.95). P. & P. £3O0. Send £895 
today. 

Chassis only available for cash at £4200. 

Full 12 months Guarantee. 

CALLERS WELCOME. 

mugStereo headphones supplied with every complete order. Q 
PW/7/75 100 CHASE SIDE SOUTHGATE 

LONDON 114 SPL Telephones: 01-682-1644 

ALLARD ELECTRONICS 
New Branded Components -Full Specification -Guaranteed 

Transistors 
Price es. 

AC125/6/7/8 

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

087 
SPECIAL OFFER 

continued while stocks last 
0.18 

ADI40/149 
0.48 

723C (DIL or TO) 
060 

741C TO 0 38 

N E555 
Price each 0.49 

AD161/162 7410 DIL 0 88 
748C TO 044 
7480 DIL 28 

POTENTIOMETERS -CARBON TRACE 
Lin. or Log. 5" Bush -Spindle 2^ F.M.F. 

0-85 
AF114/5/8/7 

618 LM309K 5 00 5K to 2 Meg single 0.16 ea. 
AF118 0-35 TBA800 0 95 5K to 2 Meg Single with D/P ow. 0.82 ea. 
110107/8/9 0-09 ZN414 1 05 5K to 2 Meg Dual 0 42 es. 
BC147/8/9 0.07 
BC157/159 

018 
BC158 0Q1 
BC182/3/4 0-10 
130212/3/4 0-11 
BCY70/1/2 

S.C.R's 
CR81/05 0 80 
CR81/10 056 
CR81/20 680 
CR81/40 045 
CR83/40 0-55 

10K to 2 Meg Dual with D/P ow. 
Log. only 0-82 ea. 

T.T.L'e Price ea. 
7400/1/2/3 614 
7404/5 0-18 

T.T.L's Priee es. 
74154 1-e0 
74191/2/3 T88 

012 ZENERS 7406/7 088 74196/7 1-20 
BD131/13'2 BZY88 all voltages 7408 0.15 

I.C. SOCKETS 035 009 7409 615 
BFIO4/5/6 0.10 B2X61 eerier 1 3w 7416/7 0-34 DIL 
BFY50/1/2 017 7423/5/7 0.87 8 pin 0.14 

0 15 
MJE370 0-82 
MJE371 0-73 
2N2218 0.19 
2N2906 613 
2N2926 all 0-09 
2N3053 0-15 
2N3054 0-42 
2N3055 0-44 
2N3702/3/4 

oao 

7428 0.38 
7432/3 0.88 
7 438 0 27 
7441/2ÁN 0-75 
7470/72 0-27 
7473/74 0-32 
7475 0 47 
7480 0.44 
7482 0-75 
7483 0.88 
7484 0.90 

14 pin 0-15 
16 pin 0-17 
1DD. 
14 pin 0.18 
16 pin 0.18 

ALI -BOXES 
21 x 51 x 1l^044 
4 x 4 x 1 j" 0-44 
4 x'21 x 11" 044 4x21x2" 644 
3 x 2 x 1^ 0-38 
6 x 4 x 2 0.80 
7 x 5 x 21" 0-70 

DIODES 
1N914/ 
1N4148 0.06 
1N4001/8 0.08 

VEROBOARD 2N3705/6 610 7486 0 37 
SPEAKERS 2N3707/8/9 -1 Matras Price ea. 7490 0-47 

0-08 21 x 31" 0-30 7491AN 68O 7" x 4" FANE 
2N3819 0.24 21x5" 034 74119 1.88 3-8-15 ohm 
TIP29a 0-45 31 x 31" 0.88 74141 0-90 0.95 each 
TIP30a 0.54 3t x 5^ 038 

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

S.A.E. please. Quantity Discounts 

TIP31a 0-61 
TIP32a 0-74 
TIP41a 668 
TIP42a O -N 

21" x 17" 0.95 
31 x 17" 1.25 
Pine 25 per pack 

O-15 

BRIDGE RECTIFIERS 
PAY. IA 2A 4A 64 

50v 0-20 0.30 0-45 0.55 
100v 0.20 0.38 0.48 0-58 
200v 0-25 0.40 0.54 688 
400v - 0.43 0.60 675 
600v 0.25 0.45 0-70 0.87 

DEPT. W.6, 299/301 BALLARDS LANE, 

LONDON NI2 8NP 

MAIL ORDER ONLY. Cash with order. 
Orders under £8 plos 160. P. & P. Add VAT to total 
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When I told a pal of mine that the Home Radio 

Components catalogue costs 65 pence plus 33 pence 
for postage and packing, he whistled through his 

teeth and exclaimed "lt must be the world's most 
expensive catalogue!" 
He changed his tune though when I showed him my 

copy and he compared it with the lower priced 
catalogues he'd already bought. He even finished up 
by admitting "The dearest is the cheapest in the end". 
Well, that old saying certainly sums it up as far as 
catalogues are concerned. 
With its 240 pages, giving over 6,000 items clearly 
listed and profusely illustrated, the Home Radio 
Components catalogue certainly stands out head and 
shoulders above the rest. And when you remember 
that the catalogue includes 14 vouchers each worth 
5 pence when used as instructed, enabling you to 
claw back 70 pence of your 98 pence, it's just about 
the best investment any keen electronics constructor 
could make. What's more, the catalogue is backed up 

65p. plus 33p POST 
PACKING D 

POST THIS COUPON 
with cheque or PO. for98p. 

The price of f8p applies only to customers in the U.K 
and to BFPO Addresses. 

HOME RADIO (Components) L 

by a Mail Order Service that takes all the fuss and 
frustration out of component buying. 
Why not prove it for yourself? Send off the coupon 
below with your cheque or postal order for 98 pence. 
Then you'll be able to boast to your friends that you 
own the world's cheapest dearest catalogue! Then, 
when they ask to borrow it, just let them have a 

tantalising glimpse-but make sure they send for 
their own! 

Please 

NAME 

write your Name and Address in blotti capitals 

ADDRESS 

HOME 
234-240 

(Components) LTD., Dept. PW, 
London Road, Mitcham, Surrey CR4 3HD 
RADIO 

a 

(Regn. No. 
London 

Dept. PW, 234-240 London Road, Mitcham,CR4 3HD. Phone 01-648 8422 
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The largest selection 
BRAND NEW FULLY GUARANTEED DEVICES 

AC107 0.29 ADI81 & BC151 en BD133 072 BF184 0.28 MJE8440 0-55 
AC113 020 AD162(MP) 76 BC152 049 BD135 044 BF186 0.88 MPF102 0.48 
AC115 022 ADT140 055 BC153 081 BD136 044 BF187 080 MPF104 0 41 
AC117K 082 AF114 0E7 BC154 038 BD137 060 BF188 044 MPF105 041 
AC122 018 AF115 027 BC157 020 B0188 0.56 BF194 0.18 OC19 089 
AC126 019 AF118 027 100158 018 BD139 0.81 102296. 018 OC20 0.70 
AC126 019 AFI17 027 BC169 018 BD140 0.88 BF196 016 0012 0,52 
AC127 020 AF118 089 BC180 050 BD155 088 BF197 018 0023 0 54 
AC128 080 AF124 088 BC161 0.55 10D173 088 BF200 0.60 0024 082 
AC182 0113 AF125 088 BC167 048 BD176 068 BF222 21-06 0026 042 
AC194 0.16 AF128 0-81 BC188 018 BD177 072 BF267 0-50 0028 0ß2 
AC137 ; 048 AF127 0ß1 BC168 0-18 BD178 0-72 BF238 088 0028 0-55 
AC141 020 AF139 038 BC170 0.18 BD179 077 BF259 0.94 0029 0-55 
AC141K 0-82 AF178 0.66 BC171 0.18 BD180 0.77 BF282 0.81 0035 0 48 
AC142 0.20 AF179 0ß6 BC172 018 13D185 0-72 BF263 0-61 0038 0.56 
AC142K 0.28 AFI80 0.66 BC173 0.18 BD188 0-02 BF270 0-89 0041 022 
AC161 0P17 AFI81 066 BC174 016 BD187 0.77 BF271 0.33 0042 0-27 
AC164 0.22 AF186 0.66 BC175 024 BD188 0-77 BF272 0-88 0044 0-17 
AC165 0-22 AF239 0.41 BC177 0-21 BD189 0-83 BF273 0.89 0045 0-14 
AC156 0-22 AL102 0-72 BC178 0-21 BD190 0-83 BF274 0-39 0070 0-11 
AC157 027 ALIAS 072 BC179 0.21 BD196 0-94 BFW10 0.68 0071 0-11 
AC185 0-22 AS1226 088 BC180 1127 BD198 0.94 BFX29 0.80 0072 0-113 
AC186 0E2 A8Y27 0.88 BCI81 027 BD197 0 99 BFX84 024 0074 018 
AC167 0-22 A81728 0ß8 BC182 016 BD198 0.99 BFX85 0.88 0075 0.17 
AC168 0ß7 A131729 0ß8 BC182L 018 BD199 21-05 BFX88 024 0076 017 
AC169 018 ABY60 0ß8 BC183 0-113 BD200 21-05 BFX87 0ß7 0077 028 
AC176 0-22 ABY51 0-28 BC183L 018 100206 0.88 BFX88 024 0081 0.17 
AC177 0-27 ABY52 0-88 BC184 0-22 BD206 0.88 BFY60 028 0081D 017 AC178 0.81 ABY54 029 BC184L 0-22 BD207 2106 BFY51 0.22 0082. 017 AC179 0-31 ABY55 028 BCI86 0.81 BD208 2105 BFY62 0.22 0082D 0.17 AC180 022 AS1(58 0ß8 BC187 0.81 BDY20 21-10 BFY63 049 0083 022 
AC180% 0.32 ASY57 028 B0207 042 BF116 0.27 B8X19 0.17 00139 0-22 
AC181 0-22 A131758 0.28 BC208 0-12 BF117 0.60 100X20 047 0C140 022 
AC181% 0ß2 A8Y73 0-28 BC209 048 BF118 0-07 1381725 0-17 00169 028 
AC187 0.24 AOZ21 044 BC212L 014 BF119 0-77 B8Y26 017 OC170 0-28 
AC187/1 0ß5 BC107 09 BC213L 0-14 BF121 050 B8Y27 017 O()171 028 
AC188 024 BC108 0.9 BC214L 0-18 BF123 0-55 BOY28 017 00200 028 AC188K 0-25 BC109 0-9 BC225 028 BF125 0-50 1381729 O-17 00201 0.81 ACY17 0ß8 BC113 041 B0226 Oß9 BF127 0.65 B131738 0-20 00202 0.81 ACY18 022 BC114 017 BC301 0.30 BF152 0 61 MY» 080 00203 028 ACY19 0ß2 BC115 047 20302 0ß7 BF133 0.50 BSY40 0-81 00204 0-28 ACY20 0.22 BC116 0.17 BC308 0-35 BF164 0.50 1381741 0-81 00205 0.89 
ACY21 0-22 BC117 0ß0 BC304 0.90 BF165 0 77 1313-295 0-14 0C309 0.44 ACY22 048 BC118 041 BC440 0-84 BF166 058 108Y95A 044 OCP71 0.48 ACY27 020 BC119 0.38 100460 0P40 BF157 081 Bu105 2E20 ORP12 0.48 ACY28 0.21 BC120 0-88 BCY30 0.E7 

BF168 0.131 C111E 0-55 ORP80 0.44 ACY29 0ß9 BC125 0-18 BCY31 0-E9 
gF1159 0M G00 0 88 ORP81 0.44 ACY30 081 BC126 0-20 BC132 0-33 gF180 0-44 C907 O-EB P20 0-65 

ACY31 081 BC332 0-18 BCY33 0-E4 BF182 0.44 C924 0-28 P398A O -EE 
ACY34 Oß8 BC134 0E0 BCY34 0-28 

BC136 0-18 BCY70 018 BF163 0-44 C425 0.115 p397 0.46 ACY35 0.88 C ACY38 081 RC1S8 017 BY71 0.22 BF184 0-44 C428 0ß9 BT140 014 
ACY40 0-19 

BC137 047 BCY72 048 .1212136 0.44 0428 0-22 0T141 019 
BC139 0.44 BCZ10 022 BF187 Oß4 C441 0ß8 TIPIS 048 ACY41 020 BC140 088 BCZ11 028 BF173 024 C442 0 38 TIP30 0513 

ACY44 089 BC141 0.88 BCZ12 0ß8 BF176 0ß9 0444 0 89 TIP31A 0.80 
AD130 042 BC142 0ß8 BD115 0-68 BF177 0 99 0450 0.94 TIP32A 0-78 
AD140 0-58 BC143 088 BDllß 0.88 BF178 0ß3 MAT100 021 TIP41A 0-78 
AD142 0-53 BC145 0-50 BD121 0-66 BF179 0ß8 MAT101 022 TIP42A 0.88 ADI43 0-42 BC147 041 13D123 0-72 BF180 0-33 MATI20 021 TI1343 0 84 AD149 0.56 BC148 041 BD124 0-76 BF181 0-38 MAT121 0'22 UT46 0-80 AD161 0ß9 BC149 018 BD131 0 56 BF182 0 44 MJE2955 0 96 237414 21ß0 
.4D182 0-89 BC150 0-20 13D132 0 66 BF183 0 44 MJE3065 0 82 20301 021 

20302 
20303 
20304 
20306 
20308 
2G309 
2031.9 
20339A 
20344 
20345 
20371 
20371E 
20378 
20374 
20377 
20378 
20381 
20382 
20401 
20414 
20417 
2N288 
2N888A 
212404 
2N404A 
237524 
231627 
2N198 
237599 
2N698 
237697 
2/4698 
2/2699 
2N706 
2N706A 
212708 
212711 
2N717 
2N71ß 
2N718A 
231728 
2N727 
212743 
212744 
910914 
2M918 
212929 
212930 
2N11ß1 
2N1132 
2121302 
2N1303 
2N1304 
2N1805 
2121308 
2N1807 
2121808 
2N1309 
2121618 
2N1711 
2121889 
2121800 

0.21 
0.21 
027 
044 
0.89 
0.89 
0-22 

.018 
0.20 
0.18 
0.18 
0.18 
0.19 
0.19 
0.83 
0.18 
018 
0.18 
0.88 
0.88 
Oß4 
0.89 
061 
0.22 
0.81 
0.48 
Oß4 
0.48 
0.60 
0.14 
0-16 
0.27 
0.89 
0.09 
0.10 
018 
0.88 
0.89 
0.27 
0.65 
0.31 
0.81 
082 
022 
0.18 
0.88 en 
028 
0.22 
0.84 
0.16 
0.18 
0.19 
0.19 
028 
Oß8 
0-26 
0,28 
028 
022 
0.85 
0.50 

2121893 0.41 
2122147 , 0.79 
2N2148 
2122180 0.66 
2122192 0.89 
2122193 -089 
2122194 ". 0.39 
2N2217 d'0ß4 
2272218 5.0.88 
2122219 PS 
2122220 024 
2N2221 Oß8 
2122222 en 
2N23138 0.19 
2N2369 0.18 
2372389A 0.18 
2122411 0.87 
2N2412 017 
2N2646 0-52 
2372711 023 
2N2712 Oßß 
2122714 Oß8 
2122904 0.19 
2N29044 oß8 
2122905 0.28 
2N2906A 0.88 
2122908 0.17 
2N2906A 0.20 
2122907 0.22 
2N2907A 0.24 
2122923 0.18 
2/22924 0.16 
2122925 018 
2/49928(01 14 
2102926(Y) 12 
2N2926(0) 11 
2N2928(R) 11 
2N2926(B) 11 
2N3010 0.77 
2123011 0-16 

2313053 0.19 
2128034 0.61 
2373055 0.46 
2N3391 0.18 
2N3391A 016 
2123392 016 
2103393 046 
2N3394 0.18 
2128895 0.19 
2128402 028 
2N3403 028 
2123404 0-81 
2123405 0.46 
2123414 0.17 
2373415 0.17 
2N3418 081 
2N3417 0.81 
2N362á 083 
2123614 074 
233615 088 - 
2N3816 0ßB 
2129646 0-10 
2123702 0.18 
2123703 0.18 
2N8704 0.14 
2N3705 0.18 
21.79708 0-18 
2123707 014 
2129708 0.09 
2123709 0-10 
2N3710 0.10 
2/29711 040 
2123819 0.81 
2N8820 0.55 
2373821 0.39 
2318823 081 
2123903 0.81 
2N8904 0-88 
2N3905 0.81 
2123908 0.80 

2124058 
2N40á9 
2121060 
2124061 
2124062 
2124284 
2N42ß6 
2124286 
2104287 
2124288 
2124289 
2124290 
2124291 
2124292 
2N4293 
2125172 
2N2294 
2Nó467 
2N3458 
2245459 
óN6221 
20301 
20202A 
28302 
28903 
28304 
28306 
28306 
28307 
28321 
28322 
28922A 
28323 
28924 
28325 
26826 
28327 
28701 
40361 
40362 

DIODES AND RECTIFIERS 
AA119 0.09 BY128 047 OA70 
AÁ120 009 BY130 0.18 02.47 
AA129 0.09 BY133 0.28 0A70 
AAY30 010 BY164 0.55 0A79 
ÁA7.13 0.11 BYX88i300.413 0A81 
BA100 0.11 BYZ10 0.89 OASI 
BA118 Oß8 BYZ11 Oß8 0A90 
BA326 Oß4 BYZ12 0.88 0A91 
BA148 0.18 BYZ13 0ß8 0A95 
BA154 0.18 BYZ18 044 0A200 
BA156 0.18 BYZ17 0.89 0A202 
BAI56 046 BZY18 0.89 SDIO 
BA173 018 BYZ19 0.81 8D19 
BY100 0.17 0082 11284 
BY101 0.18 (0Á91 Eq)O-08 11284A 
BY105 0.19 C0651--- 112914 
BY114 048 (0A70-79) 0-07 110936 
BY124 0.18 OM 0.89 1124148 
BY126 0-18 02.6 short 38021 
BY127 017 leale 0.83 I0951 
1713104 VARICAP BACK TO BACK 

0.18 
0.11 
0.18 
018 
018 
019 
019 
0.19 
019 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
018 
0.80 
Oß6 
Oß5 
0'44 
0.75 
0.55 
0.48 
049 
0.81 
0.77 
0-86 
086 
0.86 
0.82 
0 48 
0 48 
0 62 
077 
0 77 
0 77 
077 
0 46 
0 44 
O 60 

0 15 
008 
008 
0.08 
0.08 
0 10 
007 
0.07 
000 
0-07 
008 
0.08 
006 
008 
0.08 
008 
0.06 
0.08 
0,11 
007 

0.16 

LINEAR I.C's-FULL SPEC. DTL 930 SERIES 
Price LOGIC I.C's 

Typo No. 1 22 100+ Price 
72702 50p 48p 43p Type 1 25 100-4- 
72709 252 ß8D 20p 11P930 159 14D 1Sp 
72709P 209 19 18p BP982 16p lop 14p 
72710 85p 83p 809 BP933 169 18p 149 
72741 Sop 29p 2813 BP935 189 159 14p 
72741C 289 279 269 BP936 16p 15p 14p 
11741P 80p 299 289 BP944 189 183 14p 
72747 859 809 759 BP945 30p 28p 259 
72748P 38p 389 349 8P948 160 14 189 
81.201C 59p 452 40p BP948 80p 289 25p 
8L701C 50p 459 409 BP951 709 1359 609 
0L7020 509 45p 40p BP982 16p 149 18p 
TAA263 809 709 602 BP9093 45p 48D 40p 
TAA293 2100 959 909 BP9094 469 48p 401/ 
TAA350A 21-85 21-80 2170 BP9097 450 439 40p 
4Á703C 209 289 249 BP9099 459 48D 40p 
0A7090 20p 199 182 Devices may be mixed to qualify 
µA711 Up Up 30p for quantity prier. Larger quantity 
µA712 862 33p 802 prices on application. (DTL 930 
TBA800 95p 98p 909 Series only). 
76009 11-50 21-45 1140 
760023 2150 2145 21-40 
76680 95p 93p 90p 

INDICATOR TUBES 
30111F Minitron 2150 
MAN 3M. L.E.D. 7 -segment 

0-127' 
A11 indicators 0-9 + Decimal point. 
All ride viewing. Full data for all types 
available on request. 

VOLTAGE REGULATORS 
T0.8 Plastic 1-5 Amps 
µA.78053.129 5V (Equiv. to 

MVRSI) 2185 
µA.781211.130 12V (Equiv. to 

MVR12V) 2135 
µA.7815'L131 15V (Equiv. to 

MVR15V) 2185 
4R7818 21-85 

TRIPLE 88 -bit DYNAMO 
SHIFT REGISTER EDSR 8188 

Comprises, three 66 -bit 2 0 dynamic 
shift registers with independent 
inputs and outputs. TTL compati- 
bility and buffered clock linen to 
reduce the capacitive load pre - 

rented at the clock pine. A boot- 
strapped buffer ensures a full logic 
-wing at the output. 

NOW ONLY 01 EACH 

DUAL -IN -LINE SOCKETS 
14 .2 16 Lead Sockets for use se with 
DUAL -IN -LINE I.C'e. TWO Ranges 
PROFEBBIONA L A NEW LOW COST 
PROF. TYPE No. 1.24 26-99 100up. 
TOO 14 pin type 519 309 279 
T80 16 pin type 38p 359 32D 
LOW COST No. 
BPS 14 169 14p 129 
BPS 18 171) 159 lap 
BPS 8 pin type 159 139 119 

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

Type 

7400 
7401 
7402 
7403 
7404 
7406 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7418 
7417 
7420 
7422 
7423 
7426 
7426 
7427 
7428 
7490 
74,12 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 

Quantifies 
1 25 100+ 

2p 2p £9 
0.15 0.14 0.18 
0.15 0.14 048 
0-16 0-14 en 
016 0.14 0.18 
0.15 0.14 0.18 
0.15 0.14 048 
0.89 0.84 0.81 
0.89 0.84 0.81 
0.25 0.24 0.88 
0.26 0.24 0.28 
0.16 0.14 0.18 
0.25 024 028 
028 0.27 0.26 
0.82 0.81 0.80 
0$0 (29 O-28 
0-80 0.29 0.28 
0.15 0.14 0.18 
0.80 0.29 0.28 
0.40 0.89 0.88 
0.40 0.89 0.88 
0.40 0.88 0.88 
0.40 0.38 0.86 
0.46 0.48 0.40 
0-15 0.14 0.18 
0.40 0.88 0.86 
0.4E 0.40 0.88 
ß 0b 088 0.80 
0.86 0.82 0.80 
0.16 0.14 0.18 
0.74 0.71 0.64 
0.74 0.71 0.64 
1.80 1.16 1.10 
1.80 1.16 1.10 
1.60 1.66 1.50 
1PÁ 1.16 1.10 
1.10 1.07 1.06 

Type 

7448 
7450 
7451 
7463 
7464 
7460 
7470 
7472 
7473 
7474 
7476 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7488 
7489 
7490 
7491 
7492 
7499 
7494 
7495 
7498 
74100 
74104 
74105 
74107 
74110 
74111 
74118 
74119 
74121 

2D 
1.10 
0.16 
0.15 
0-15 
0.16 
0.15 
082 
0.8E 
0.41 
0.41 
0.80 
0.44 
0.80 
1.10 
0.90 
1.20 
1-00 
1-60 
0.86 
4.00 
0.65 
1.10 
0.74 
0.74 
0.86 
0-86 
096 
1.60 
0-60 
0-60 
0.44 
0.60 
0.90 
1.00 
1.60 
0.60 

Quantities 
1 25 100+ 

2 p 
1.06 
0.18 
0.18 
0.18 
0.18 
0.18 
0.27 
0.27 
0.35 
O.35 
0.58 
0.42 
0.85 
1.00 

2 0 
1.07 
0.14 
O.14 
0.14 
0.14 
0.14 
0.29 
0.29 
0.89 
0.89 
0.58 
0.48 
0 58 
106 
0.86 
1.16 
0.97 
1.65 
0.84 
8.75 
0.68 
1.06 
0.71 
0.71 
0.88 
0.82 
0.98 
1.46 
0.58 
0.58 
0.48 
0.66 
0.88 
0.96 
1.40 
0.48 

0.80 
1.06 
0.96 
1-50 
0.88 
8.50 
0.60 
1.00 
0.64 
0.64 
0.76 
0.76 
0.86 
1.40 
0.66 
0.64 
0.40 
0.60 
0.86 
0.90 
1.80 
0.46 

Type 

74122 
74128 
74141 
74145 
74150 
74161 
74168 
74164 
74156 
74158 
74167 
74160 
74161 
74182 
74188 
74164 
74165 
74188 
74174 
74178 
74176 
74177 
74180 
74181 
74182 
74184 
74190 
74191 
74192 
74199 
74194 
74196 
74196 
74197 
74198 
74199 

Quaótitfe 
00t 

2 p 23p 2 p 
0.70 0.68 0.66 
0.75 e78 0-70 
0.86 042 0.70 
1.80 1-26 1.80 
1-60 1-40 1.80 
1.10 1.06 1.00 
1.20 1.10 1.00 
1.70 1.66 1-60 
1-20 116 L10 
1-20 1-16 1.10 
1.00 0.96 0.00 
140 1.86 1.80 
1.40 1.86 180 
1.40 1-36 1.80 
140 1.86 1.80 
140 1.76 1.70 
140 1-75 1.70 
1.60 1.63 1.50 
1.60 158 1.60 
1-10 1.06 1.00 
1.26 1.80 1.10 
125 120 1.16 
1-25 1.80 1.16 
8.96 8-56 8.76 
1-25 1.80 1.16 
1.80 1.75 1.70 
1.96 1.90 1.96 
1.96 1.90 1.86 
1-95 1.90 1.96 
1.96 1.90 1.86 
1.80 1.86 1.60 
1.10 1416 1.00 
120 1.16 1.10 
1.80 1.16 1.10 
8.76 8.70 - 9.86 
8.50 840 840 

Devices may be mixed to quality I ..quantity price. (TTL 74 series only) data V available for 
the above aeries of I.0.'s In bookie form. Pribs U0. 
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-the lowest rices! 
BRAND NEW TEXAS 
GERM. TRANSISTORS 
Coded and Garanteed 
Pak No. EQVT 
TI 
T2 
TS 
T4 
T6 
T6 
T7 
T8 
T9 
T10 

2G3713 0071 
D1974 0075 
D1216 OC81D 
20381T 0081 
26382T 0082 
26344B 0044 
203468 0045 
2E1378 0078 
20399A 2N1302 
2G417 AF117 

11 54p each pak 

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

1 25 100+ 
0.19 0.17 0.16 

811. Wane. suitable for 
P.E. Organ. Metal T0.18 
Egvt. ZTX900 6p each. 
Any Qty. 

GP 100 108 METAL 
CASE GERMANIUM 
Vebo®80E. Viceo=50V. 
I.C. 10 amps. Ptot 
30W. hfe=30-170. 
Replace. the majority of 
Germanium power tran- 
sletore In the OC. AD 
and NET range. 

1 25 100+ 
047 044 0.40 

OP 800 TO3 METAL 
CASE SILICON 
Vebo=100%. Viceo=60V 
LC. =15 amps. Ptot,-. 
115W. Ste -20. 100fT- 
IMRs. Suitable replace- 
ment for 2N 3055, 
BDY 11 or BDY 20. 

1 25 100+ 
0.55 0.58 0.51 

NEW 9th EDITION 
Over 300 pages 

TRANSISTOR EQUIVA- 
LENTS BOOK. A com- 
plete cross reference and 
equivalent. book for 
European. American and 
Japanese Translators. 
Exclueive to BI -YAK. 
£2.80 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 25706/8. BSY- 
27(28/95A. All usable 
devices no open or short 
circuits. ALSO AVAIL- 
ABLE in PNP Sim. to 
2242906, BCY70. When 
ordering please mate 
preference NPN or PNP. 

£D 
20 For 0.54 
50 For 108 

100 For 1.92 
500 For 8.25 

1000 For 14 30 

SIL. G.P. DIODES Sp 

300mW 30 0.55 
40PIV(Min.) 100 1.65 
Sub -Min. 500 5.50 
Fully Tented 1,000 990 
Ideal for Organ Builders. 

ADI6I/162 
PNP 

NIP COMP GERM. 
TRANS. OUR LOW- 
EST PRICE OF 759 
PER PAIR. 

LOOK FOR OUR 

AUDIO & 
ELECTRONIC 

COMPONENTS 
ADVERTISEMENTS 
PRACTICAL WIRELESS 

EVERYDAY 
ELECTRONICS AND 

RADIO CONSTRUCTOR 

FULL RANGE OF 
ZENER DIODES 
VOLTAGE RANGE 
2-83V. 400mV (DO -7 
Case) 9p ea. I1W (Top - 
Hat) 18p es. 10W (30-10 
Stud) 820 ea. 

QUALITY TESTED SEMICONDUCTORS 

Pak No. Price 
£p 

QI 20 Red spot transistors PNP 0.54 
Q2 16 White spot R.F. transistors PNP 0.54 
Q3 4 OC 77 type transistors 0.54 
Q4 8 Matched translator. 0044/45/01/01D 0-54 
Q5 4 OC 75 trneletoro 0.54 
Q6 5 OC 72 transistors 0.54 

4 AC 128 translator. PNP high gain 0.54 

Q8 4 AC 126 transistor. PNP 0.64 
Q9 7 OC 81 type translators 0.54 

Q10 
7 LC 

11 
71 

2 C 127/128 Complementary 
0-54rs 

mentary paire 
' PNP/NPN 0'54 

Q12 S AF 116 type tramïstore 0.64 
Q13 3 AF 117 type transistors 0 

Q14 3 OC 171 1ÌF type transistors 0.54 
Q15 7 2N2926 fill. 

colour. 0-54 
transistors 

0 

Q17 5 NPN 2xST.141 A 9x ST.140 0.54 
Q18 4 MADT'S 2 x MAT 100 Á 2 x MAT 

120 054 
Q19 3MADT's 2x MAT 101 A 1xMAT 

121 0 54 
Q20 4 OC 44 Germanium transistors A.F. 0.64 
Q21 4 AC 127 NPN Germanium transistors 0.54 
Q22 20 NKT transietore A.F. R.F. coded 0.54 
Q23 10 OA 202 Silicon diode. sub -min 0.54 
Q24 8 OA 1 

Q25 15 íP7914 Silicon dialee 75 PIV 75mA 0.54 
Q28 8 0A95 Germanium diodes sub -min 

N 6 0-54 
Q27 2 10A PIV Silicon rectlßere IS425R 0.54 
Q28 2 Silicon power rectifier. BYZ 13 0.54 
Q29 4 Silicon translators 2 x 25698. 

1 x 25697, 1 x 25698 0-54 
Q30 7n switch transistors 2N706 

NPN 0-54 
Q31 8 Silicon twitch translator. 2N708 

NPN 0 54 
Q32 3 

1 SP 
Silicon 

2 
translators 2 0 251131, 

0 64 

Q99 3 Silicon NPN transistor. 251711 0.54 
Q34 7 Silicon NPN transistors 252369.0 

500MHz (code P397) 
Q35 3 Sili N PNP TO -5. 2 x 252904 A 

0 54 
Q96 7 2N1640 TO -18 plastic 300 MHz NPN 0.54 
Q37 9 2N3053 NPN Silicon translator. .. 0.54 
Q38 7 NPN transistors 3 x 2N3709, 2 x 

253702 0'54 

555 I.C. 65p each 

AI 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 LI 25 per PAK including p & p & V.A.T. 

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

Pak No. Content. Price 

U1000=12 x 7400 
11I001=12 x 7401 
UICO2 =12 x 7402 
UICA3 =12 x 7403 
13IC04 =12 x 7404 
UI006 =12 x 7405 
UIC08 = 8 x 7408 
1II007=8x7407 
U1010=12 x 7410 
11I020=12 x 7420 
UIC80=12 x 7430 
UIC40=12 x 7440 
111041-5x7441 
UIC42 -5 x 7442 
111048=6 x 7443 
171044=5 x 7444 
UIC45=5 x 7445 

Pak No. Contents Price 

0.54 131048 = 5 x 7446 0.54 
0.54 131048=507448 0.54 
0.64 11I050 =12 x 7450 0.64 
0.64 UIC51 = 12 x 7451 0.64 
0.54 UICS3 =12 x 7 455 0.54 
0.54 111064=12x7454 0.54 
0.54 131060=12 x 7480 0.64 
0.54 131070=8x7470 0.54 
0.54 UI072=8 x 7472 0.54 
0.54 UI073 = 8 x 7473 0.64 
0.54 ÚI074 = 8 x 7474 0.54 
0.54 11I070 =8 x 7476 0.54 
0.54 ÚI080=5 x7480 0.54 
0.54 171061=6 x 7481 0.64 
0-54 111082=507482 0.54 
0.54 13I083 -5 x 7485 0.54 
0.54 UIC86=5 x 7488 0.64 

Pak N0. Contents Price 

172090=507490 0 154 

UI(,`91=6x7491 0 54 
11I092=5x7492 0 54 
11.IC93=5x7493 0 54 
UIC94=5x7494 0.54 
UIC95=5x7495 0 54 
UIC98=5x7498 0.54 
UIC100=5x74100 0-54 
1310121=5074121 0-64 
UIC141= 5 x 74141 0-54 
UIC151= 5 x 74151 0- 54 
UIC154=5x74154 0-54 
UIC193=6x74193 0.54 
11I0199=6x74199 0.54 

UICXI=26 Aeeorted 
74's £1-66 

Packe cannot be split, but L5 assorted piece. (me mix) Is available as PAK UIC %l. 

1975 CATALOGUE 
NOW READY lop 

KING OF THE PAKS Unequalled Value and Quality 

SUPER MKS 
NEW BI-PAK UNTESTED 

SEMICONDUCTORS 

Money back refund il not satisfied 

Pak No. Description Price 
Np 

120 Glase Sub -Min. General Porpore Gennaniwn Diode 0.54 
60 Mixed Germanium Translator. AF/RF 0.54 
75 Germanium Gold Bonded Bub -Min. like 0A5, 0A47 0.64 
40 Germanium Transistor. like 0081, AC18 0.64 
80 200mA 8nb-Min. Silicon Diodes 0'54 
SO BB. Planar Trans. NPN like BSY95A. 2N706 0.54 
16 811. Rectifier. TOP -HAT 750m4 VLTG. RANGE up to 1000 0.54 
60 611. Planar Diodes DO -7 Glee. 250mA like OA200/202 0.64 
20 Mixed Voltage., 1 Watt Zener Diodes 0.54 
20 BAY50 charge storage Diodes DO -7 Glees 0.54 
26 PNP SB. Planar Trans. TO -5 like 2N1132. 2212904 0-54 

90 PNP-NPN Bil. Transistors 00200 A 28 104 0.54 
150 Mixed Silicon and Germanium Diades 0.54 
26 NPN SII. Planar Trace. TO -5 like BFY61, 25897 0.64 
10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV 0.54 
30 Germanium PNP AF Transistors TO -5 like ACT 17-22 0.54 
8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 0.54 
25 Silicon NPR Translators like BC108 0.54 
12 1.6 Amp Silicon Rectifier. Top Hat up to 1000 PIV . . 0.64 

80 AF Germanium Alloy Transistors 26300 Berle.A 0071 0.54 
30 MADT'e like MHz Serien PNP Transistor. 0.64 
20 Germanium 1 Amp Rectifiers GJM Berle. up to 300 PIV 0.54 
26 300 MHz NPN Silicon Transistors 2N708, 1113Y37 0-54 

30 Feet Switching silicon Diode. like IN914 Micro -Min 0.54 
10 1 Amp BCR'e TO -6 can, op to 800 PIV CR81125.600 1.08 
26 Zener Diodes 400mW DO -7 case 9-18 volta mixed 0.54 
16 Plastic Case 1 Amp Silicon Rectifier. IN4000 Series .... 0.54 
90 Silicon PNP Alloy Trane. TO -6 BCY26 28302/4 0.54 
25 Silicon Planar Transistors PNP TO -18 252906 0.54 
26 Silicon Planar NPN Translatore TO -6 BFY50/61/62 0.54 

30 Silicon Alloy Transistors 80-2 PNP 00200, 26822 0.54 
20 Feet Switching Silicon Trans. NPN 400 MHz 2N3011 0.54 

0.54 
0.54 
0.64 
0.64 
1 O 
0.54 

61.08 
0108 

U 8 

U 7 

U 8 

1317 

1318 

1.120 

1321 

1324 

1328 

1329 

1399 

1398 

U 1 

U 2 

U 4 

17 6 

U 6 

U 9 

1710 
Ull 
1713 

U14 
U15 
L18 

1723 

1726 

1532 

1794 

USU3/5 

1587 

1398 
1799 

U40 
U43 
U44 
1345 

1148 
1347 

1748 

1749 

30 R.F. Germ. PNP Transistors 2N1308/5 T0.6 
10 Dual Transistors 6 lead TO -5 2242060 

25 88. Trans. Plastic TO -18 A.F. 80113/114 
20 fill. Trans. Plastic TO -5 BC115/110 
7 9A SCR, TO66 up to 600PIV 
20 Unijunction transistors similar to TI848 
10 TO220AB plastic triaca 50V SA 
9 NPN SR. power transistors like 253055 
12 NPN Sil. plastic power tram. 60W like 256294/5296 .... 81.08 

Code No's mentioned above are given as a guide to the type of device In 

the pak. The devices themselves are normally unmarked. 

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

CADIUM CELLS 
Oil)'11481 

NEW LOW PRICED TESTED S.C.R.'s 
PIV IA SA 6A 5A 7A 10A 16A 30A 

TO5 TO66 T066TO84 T048 1048 10481 04 8 
50 0.26 0.28 0.39 0.39 0.52 6.55 0.59 1.27 

100 0.28 0.37 0.52 0.52 055 0.84 0.70 1.54 
200 0.89 0.41 0.64 0.54 0.68 0.67 0.88 1.78 
400 0.48 0.52 0.62 0.82 0.74 0.88 1.08 1.98 
600 0.59 0.68 0.75 0.75 0.85 1.07 1.88 - 
800 0.70 0.77 0.88 0.88 0.99 1.82 1.66 4.40 

SIL. RECTS. TESTED 

PIV 300mA 760nrA IA 1-5A 9A 10A 30A 

50 0.06 0.06 154001 0.06 0.08 0 16 0 21 0 40 
100 0.06 0.07 110400' 0.06 0.10 0.17 0.28 0 75 
200 0.06 010 154003 0.07 0.12 0 22 0 25 1.00 
400 0.08 016 15400 008 0.16 0.80 0.88 1.35 
800 0.09 0.17 154005 010 018 0.86 0.45 1 95 
800 0.12 049 154006 041 0.20 0.88 0.65 240 

1000 0.14 0.30 1N400 0.12 0.25 0.48 0.66 2.50 
1200 - 1085 0.80 0.68 076 800 

DIACS 
FOR USE WITH 
TRIACB. 
BR100 (032) 209 each 

10 amp POTTED 
BRIDGE RECTIFIER 

on heat sink. 
100PIV. 99p each 

TRIACS 
11BOM2A OA l0A 

TO -5 TO -68 TO -4e 

D D 89 
100 88 66 88 

200 66 66 99 

400 77 88 121 

203055 
116 WATT SIL 
POWER NPN 

45D EACH 

2 Amp. BRIDGE RECTS. 
50 v 11118 85p each 

100 v RMS 40p 
200 v RMB 45p 
400 v EMS 50p ,. 
1,000 v EMS 55p , 

biza 18 mm x 16 mm. 

D1899 NPN SILICON 
DUAL TRANSISTOR 
(Similar to 252080) 

1 26 100 4- 
028 0.26 0.88 

LINEAR INTEGRATED CIRCUIT PAKS 
MANUFACTURERS FALL-OUTS 
ULIC709 10 x 709 .. .. 

ULIC710 7 x 710 .. .. 

ULIC741 7 x 741 .. .. 
17LIC747 6 x 747 .. .. 
ULIC748 7 x 748 .. .. 

0.64 
0-54 
6.54 
0.64 
0.54 

Giro No. 388-7006 

P/ease send all orders direct to warehouse and despatch department 

BI-PAK 
P.O. BOX 6, WARE a HERTS 

Postage and packing add 20p Overseas add extra for airmail. 
Minimum order 55p. Cash with order please. 

Guaranteed Satisfaction or Money Back 
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Elaahronias titi. 
MONEY BACK tF NOT SATISFIED. 
LARGE STOCKS. LON PRICES, 
ALL BRAND NEW TOP GRADE EVIL 

W 1 DS U R ,BERKS. SPEC DEVICES,CALLER9 WELCOME. 
CATALOGUE/LIST FREE SEND SAE. 58a 60 G RON' l R D; BARCLAYCARD A ACCESS x POST. 

8005 ['WO, Á0J VAT TO ALL PRlOES IN U.E.PAP 159. EXPORTS BOp. 

Digital Displays 
SLAY RED LED 0.3" 
DIGIT 0-9DP 89p ea 
GREENAYELLOW £1.40 

JUMBO LED 0.6" 747 
DISPLAY £2.25 ea. 

3015F 0-9DP £1 ea. 

ZENON FLASH TUBE 
£4. ,Data 15p. 

LE DS red.1 13p 
LEDS 209 STYLE ONLY 13p ea 
TIL 209 WITH CLIP RED 15p ea 
TIL 211 A 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 £1.2N5777 330. 

p100ú© [lc óßp 
TECI2 PHOTO AMP/SCMITT/RELAY 
DRIVER or LED TTL INTERFACE 81p 

FLUORESCENT LIGHTS 12V MADE IN UK 
8 WATT 13" £3. 13W 22" £3.50 

EJ 3 TIiL CLOCIi 
IC ÁY51224 4 DIGIT CLOCK £3.75 
905311/4 6 DIGIT CLOCK £7 

CASSETTE 
21315mechanics 

NEW 8tk CARTRIDGE MECHANISM £8 

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

7400 GATES 13p 
7404 INVERT 17p 
7401/2/10etc14p 
7413 SCMITT 31p 
7440 BUFFER 14p 
7447 DRIVER 89p 
7470 & 7472 29p 

INTEGRATED 
CIRCUITS 

709 DIL14 29p LM377 2x2812,87 
555 TIMER 54p LM380 2W AF 8Bp 
703 RF/IF 28p 1.11381 2xPre £2 
709 TO99 23p LM3900 480PA69p 
709 DIL 14 28p MC1303 £1.20 
710 DIL 14 34p MC1308 49p 
723 Reg. 54p MC1310ALED£2,65 
741 DIL 8 27p MC1312 Sr; £2.10 
741 DIL 14 29p MC1330 69p 
741 TO99 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 AP £1 NE555 Timer 55p 
8038 SIG GEN £3 NE556 2x" £1.20 
CA3028 Sl NE560 PLL £3.15 
CA3046 55p NE561 PLL £3.15 
CA3048 £2 NE562 PLL £3.19 
CA3052 £1.50 NE565 PLL £2.69 
CA3054 £1 SN72708 709 28p 
LM300 2-20V £2 SN72741 741 26p 
LM301 OPA 45p SN72748 748 33p 
LM304 0-40V £3 5576660 IF £1 
LM307 OPA 49p SN76611 IF£1.25 
LM308 HiBo 95p TAD110 AIF £2 
LM309K 5V £1.48 TBA810 7WAF 99p 
1,5372 IF £1.80 ZN414 RX £1.09 

SPECIAL OFFERS 

283055 FULL HIGH SPEC 115W 37p 
741C SPIN DIL 27p.MFC400013 33p 
NE555 TIMER 55p.ZN414 RX £1.09 
BC109 9p.253819e 16p.BFY51 15p 

4!!!" 4il77 29p rj'r 7475 45p 
7490 52p 
7491/2/3/4 59p 
74100 74175 £1 

74121 32p 
74123 59p 
74141(1,7441)73p 

TRANSISTORS vero 
& DIODES 

TI843 eee282848 
ZTX109A301 13p 
1N4001 4p 
1N4004 A 7 7p 
154148 A 914 4p 
25697 14p 
2N708Á8 lip 
2N2846 UJT 32p 
2N2904 A 5 20p 

9p 
17p 
37p 
16p 
49p 

00X19/20/21 161)' 253702 A 3 9p 
MJE2955 90p 2N3704 & 5 lop 
MJE3055 659p P 2N3708 A 7 
NPU131 PUT 99p 283708 A 9 8p 
OÁ91 OÁ81 6p 2N3710 A 11 10p 
OA81 A OA91 6P 253819E FET 16p 
TIP 29 A 30 52P 2N3823E FET 17p 
TIP 31 a 32 69p 2N3904/5/6 15p 
FULL SELECTION IN OUR FREE LISTS, 

Price each HATCHING 16p AC127 & 128 16p INS,aUSR aET10p AC187 & 188 19p 
AD149 93p TIP 41 70p 

TIP 42 AD161 A 162 33p 
TIP 2955 90P BC107 A 108 9p 
TIP 3055 55p BC109 lop P 

BC147/8/9 lOp 
BC157/8/9 12p 
BC167/8/9. 129 
BC177/8/9 18p 
BC182/3/4A4L10p 
BC212/3/4A4L11p 
BCY70/1/2 17p 
BD131 A 132 39p 
BFR51 
BFR50/51 23p 2N2926royg 
BFR50/51 23p 253053 
BFR88 250V 29p 253055 115W 

BFY50/1/2 15p 
2N2N35633614 

A 64 

NEW TRAMPUS FULL SPEC PAKS 

PAK A 10 RED LEDS our choice £1 
PAK B 4 741 OP AMP " " £1 
PAK C 4 2N3055 £1.D 12 BC109 £1 
PAK E 10 BC182 £1.F 11 253704 £1 
PAK G 8 BFY51 £1.H 9 2N3819e£1 
PAK J 9 253053 £1.K 40 1N914 £1 

BZY88 400mW 
ZENER DIODES 9p 

BRIDGE RECT 
IA 50V 20p 

04100 DIAC 25p 

1A/50V SCR 360 
TAG1/400 55p 
C106 & 7 SCR 01 
4A/400V. 53p 
SC146D TRIAC 
l0A 400V 75p 

MElricwBP/CfJ'r VERO PINSx36 28p. 
COPPER CLAD VER080ARD 0.1" 
29"x5" 29p 2¡x3f" 26p,31x3f"31p, 
3f"x5" 31p 31x 17" £1.50 

DIL IC's BOARDS 6x49" £1.50 
24 way edge connector 6Op. 
36 way 90p. PLAIN 31"x17" £1. 
FACE CUTTER 45p,FEC ETCH PAK SOp aftillpenaap 
PRINTED CIRCUIT BOARD KIT £1.69 
DECON NO MESS ETCH PAK NEW 69p 
DECON DESOLDER BRAID REEL 59p 
HEATSINKS 
5F/T05 A 18F/T018 5p ea.TV4 15p, 
TV3/T03 16p.EXTRUDED 4" 4Y1 29p. 

TGS308 GAS DETECTOR £1.80 
LOGIC PROBE TTL TESTER PEN £5 

CAPACITORS 

CERAMIC 22pf to 0.1uf 50v 5p, 
ELECTROLYTIC: 10/50/100 of in 
10v 5p.25v 6p.50v 8p.2u1/10v 5p. 
1000 of/25v 18p,200/500 25v 9p. 

POTENTIOMETERS (POTS) AB or EGIN 

LIN or LOG ROTARY 13p,SWITCH 14p 
DUAL 45p .SLIDERS 29P.STEREO 57p 
KNOBS 7P.YRESETS 6PRESISTORS 111, 

SWITCHES: SPST 18p. DPDT 25p. 

DIN PLUGS ALL 12p. SOCKETS 1)p. 
ALI CASES AB5/AB7 5Op.A813 65p. 
TRANSFORMERS SA 6v6v or 12v12v 
Only £1.34.100mA type CT 75p. 

Oil_ sockets 
TEXAS GOLD 
LOW PROFILE ea 
8,14,A 16 PIN 13p 

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

LOWE ELECTRONICS 
4.. 

v TRIO 
Q R666 

SPECIFICATION 170-410 
fff Frequency coverage 170-410AHz, 525-1250AHz, 1.25-3.0MHz, 

3-760MHz, 75-18MHz, 18-30MHz (Dual conversion) 
Bandspread 3 5-0MHz, 7-7 5MHz, 14-14.6MHz,21-21.5MHz 

(Dual conversion), 28-30MHz (Dual conversion) a .... Modes AM, USB, LSB, CW 
Selectivity 2 posit/on wide/narrow 
Antenna 50-1000 

.'..... e IemaI, 

' 

t 
.->. 

Q *am vv...e.w..,o.e mue,ves ea... 

Sensitivity 1µV for 10d8 SIN (5513/CW) An all new receiver from the TRIO company prov,d:ng general coverage reception 170kHz to AF Output More than 1.5W Into 80. Internal speaker fitted 
30MHz with calibrated bandepread for the amateur bands. Dual -gate MOSFETS tor RF end Power supply 100/1171220/240V ac 50/60Hz, External 12V dc. 
mixer elopes ensure high gain, good selectivity and Oral close 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) 962 wide x 163 high x 322 deep 
Use the 0R666 at home, In the car or boat or truly portable; all catered for by the exclusive 

Weight 7.300 (1609 
Options SOOkHz marker QR6MK, FM broadcast tuner 

3 -way power supply. PRICE £130 (VAT oxen QR6fM ' 

We stock 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 cataloguai are available free to callers. If you require them sending by mail, postal charges being what they are today, please Bend us 20p In stamps because that's what It costs to send them to you! 

HEAD OFFICE 118 Cavendish Road, Matlock, Derbyshire. Tel. 2917 or 2430 9 a.m. to 9 p.m. 
BRANCH OFFICES Goring Road, Steyning, Sussex. Tel. Steyning 814466 

Soho House, 382-4 Soho Road, Handeworth, Birmingham. Tel. 021-5M 0708 
AGENTS Alan GW3YSA. 35 Pen-Y-Waun, Flail leaf, Nr. Pontypridd. Tel. Newton Liantwit 3809 

John G3JYG. 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Ringmer 812071 
Sim GM3SAN. 19 Elllsmuir Road, Balllleston, Nr. Glasgow. Tel. 041-771 0364 

OPENING HOURS: 9-5.39 TUESDAY TO SATURDAY INCLUSIVE 

73 from BILL G3UBO/VE8DP, ALAN G3MME, JOHN G3PCY/5N2AAC, IAN G3ZYC 
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lunar 
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Tape _-0 O 

-O O 

SHEER SIMPLICITY! 

Half HY5 

BASS 
-I ) 

Fuss 

4- 
VOLUME 

Half HY5 

-t I. 

TREBLE 

4- BALANCE 

o 
Stereo.Mono switch 

HY50 

-L 
-N 
-E 

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN 

The HY5 Is a complete mono hybrid preamplifier, 
ideally salted for both mono and stereo applications. 
Internally the device consists of two high quality 
amplifiers-the first contains frequency equalisation 
and gain correction, while the second caters for tone 
control and balance. 

TECHNICAL SPECIFICATION 
Inputs: Magnetic Pick-up 3mV RIAA: Ceramic Pick - 

Auxilia 
3D10000mV; imV; nputIlmpedance 47k0 aticrophone 

10mV; Tuner10kHz. 
Outputs 

Tape 100mV; Main output 0db (0.775V RMS). Active 
Tone Controls: Treble * 12db at 10kHz; Bass * 12db 

at oIse 
Ratio 68db.Hz. sOverload C tortion: 0.5% at 1kHz. 

n Capability: 40db on Nmo most 
sensitive Input. Supply Voltagr: A 16-25V. 

PRICE £4.50 P. S P f ee 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

The HY50 is a complete solid state hybrid HI-FI 
amplifier Incorporating its own high conductivity 
heatsink hermetically sealed In black epoxy resin. 
Only five connections are provided, input, output, 
power lines and earth. 
TECHNICAL SPECIFICATION 
Output Power: 25W RMS into 81. Load Impedance: 
4-160. Input Sensitivity Ddb (0-775V RMS). Input 
Impedance: 47k0. Distortion: Less than 0.1% at 25W 
typically 0.05%. Signal/Noise Ratio: Better than 75db 
Frequency Response: 10Hz-50kHz t 3db. Supply 
Voltage: * 25V. Size: 105x50 x 25mm. 

PRICE £5.98 P32.fee 

The PSU50 incorporates a specially designed trans- 
former and can be used for either mono or stereo 
systems. 
TECHNICAL SPECIFICATIONS 
Output voltage: 50V (25-0-25V). Input Voltage: 
210-240V. 
Sise: L.70. D.90. H. 60mm. 

I.L.P. Electronics Ltd. 

Crossland House, 
Nackington, Canterbury 
Kent CT4 7AD 

Please supply, 

PRICE £6 
+ 48p VAT 
P. & P. free 

Total Purchase price 
I Enclose, Cheque E Postal Orders E Money Order E 
Please debit my Access account E Barclaycard account 

Account number 
Name & Address 

Tel (0227) 63218 Regd. V.A.T. No. 202141535 Signature 
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GIRO NO. 331 7056. Access accepted. 
C.W.O. only. P. & P. 10p on orders below LS Discount: (10-10%, (20-15% (except net items, 

Export Order enquiries welcome (VAT free) 

Official Orders accepted from d.,,,o".i & Government Departments 
ALL PRICES INCLUDE VAT AT 87. 

SPECIAL RESISTOR KITS (Prices include post & packing) 
10E12 }W KIT: 10 of each E12 value, 22 ohms -1M, a total of 570 (CARBON FILM 5%), [3.85 net 10E12 W KIT: 10 of each El2 value, 22 ohms-I M, a total of 570 (CARBON FILM 5%), [3.95 net 25E12 }W KIT: 25 of each E12 value, 22 ohms-I M, a total of 1425 (CARBON FILM 5`), [9.00 net 25E12 4W KIT: 25 of each E12 value, 22 ohms -1M, a total of 1425 (CARBON FILM 5%). [900 net 5E12 4W KIT: 5 of each E12 value, 10 ohms-I M, a total of 305 (METAL FILM 5%), [3'45 net 
Due to current world shortages, resistor kits may contain some wattage and value substitutions. 

MULLARD POLYESTER CAPACITORS C180 SERIES 
250V P.C. Mounting: 0'01µF, 0015µF, 0022µF, 0033µF, 0047µF, 34p. 0068µF O-IµF, 414p. O. 15µE, Sp. 022µF, 6p. 0'33µF, 8p. 0.47µF, IOp. 068µF, 13p IµF, 16p. I 'SµF, 24p. 22µF, 27p. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0001µF 00015µF, 00022µF, 00033µF, 0 0047µF, 3p. 0.0068µF, O'OIµF, 0015µF, 0.02íµF, 0 033µF, 34p. 0.047µF, 0068µF, 0'1µF, 44p. 0'15µF, 7p 022µF, 9p. 0'33µF, 13p. 047µF, ISp. 
160V: 0 '01µF, O. 15µF, 0.022µF3 p. 0'047µF, 0 O68µF, 4p. 0. 1µF, 44p. 0 .15µF, 5#p. 022µF. 6p. 0.33µF, 7p. 0 47µF, 9p. 0.68µF, 13p. IµF, ISp. 
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, I K, 1K5, 2K2, 3K3, 4K7, 6K8, (µF) 0.01, 0.015, 0.022, 0.033, 0.047, 21.p. each. 0' I, 30V, Sp. 
POLYSTYRENE CAPACITORS 160V 5% 
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300 4700, 6800, 10,000, 44p. 

} CF 22-I M 
} CF 22-2M2 
# CF 22 -IM } MF 10-2M7 

MF 10-M2 Ì MF 10-12 0M 
2 MF 10-10M 

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 

1 0.80 0.65 0.60 24x7.5 
I 0 80 0.65 
I 080 065 
2 1.7 1.4 
2 1 6 1.3 
3 1.98 1 81 
4 5 3.52 3.08 

(Price in pence each). 
VALUES AVAILABLE-E12 Series only. (Net prices above 100.) 

0.60 39x10.5 
0.60 55x16 
1.2 3x7 
1.1 4Qx10.8 
1.65 66x13 
2.75 8x175 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.25W Vertical or horizontal 7p each IK, 2K2, 
4K7, 10K, etc. up to I M 12 
SUB -MIN O -05W Vertical, 100 D to 220K 13 7p each. 

B. H. COMPONENT FACTORS LTD. 
(P.W.) LEIGHTON ELECTRONICS CENTRE, 
59 NORTH ST., LEIGHTON BUZZARD, BEDS. 
Tel.: LEIGHTON BUZZARD 2316 (STD. Code 05253) 
CATALOGUE No. 4 20p 

Miniature Mullard Electrolytics 
I.0µF 63V 
1-5µF 63V 
22µF 63V 
3 3µF 63V 
4 0µF 40V 
47µF 63V 
68µF 63V 

7p 
7p 
7p 
7p 
7p 
7p 
7p 

100µF 2.5V 
100µF 63V 
150µF 16V 
150µF 63V 
220µF 6'4V 
220µF 10V 
220µF 16V 

7p 
17p 
7p 

17p 
7p 
7p 
Op 

10µF 25V 7p 220µF 63V 1Sp 
10µF 63V 7p 330µF 16V 14p 
15µF 16V 7p 330µF 63V 28p 
15µF 63V 7p 470µF 6.4 8p 
16µF 40V 7p 470µF 40V 25p 
22µF 25V 7p 680µF 16V 17p 
22µF 63V 7p 680µF 40V 28p 
32µF 10V 7p 1000µF 16V 25p 
33µF 16V 7p 1000µF 25V 18p 
33µF 40V 7p 1500µF6 -4V 17p 
47µF 10V 7p 1500µF 16V l8p 
47µF 25V 7p 2200µF 10V 28p 
47µF 63V 8p 3300µF6.4V 28p 
68µF 16V 7p 
68µF 63V 14p 
I004F 10V 7p 

MULTI METER U4323 
22 Ranges plus AF/IF Oscilla- 
tor 2o,000n /Volt. 
Vdc-O-5-I000V in 7 ranges 
Vac -2.5-1000V in 6 ranges s 

Ide-0.05-500mA in s ranges 
Resistance-Sn-IMO in 4 
ranges. 
Accuracy -5% of F.S.D. 
OSCILLATOR-I KHz and 465 
KHz (A, M.) at approx. I Volt. 
Size -160 x 97 x 40mm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE L8-64 net p & p 50p. 

VEROBOARD 
2} xx 

3} 
5" 

2# " 
3} x 5" 
3 x 3}" 
24 x I" 
24 x 5" (Plain) 
24 x 31 (Plain) 
5 x 31" (Plain) 
Insertion tool 
Track Cutter 
Pins, Pkt. 50 

0-1 0.15 
36p 36p 
33p 2Sp 
41p 46p 
36p 36p 
IOp 9p - 19p - 16p - 29p 
73p 73p 
56p S6p 
12p lip 

TRANSISTORS 
AC127 21p BC2I2L 13p 
AC128 22p BC2I3L 13p 
BC107 lip BC2I4L 18p 
BCI08 12p 0C44 19p 
BC109 I3p OC71 13p 
BC148 13p 0031 17p 
BC149 13p OC170 29p 
BC182L 139 2N2926 13p 
BCI83L 13p 2N3702 14p 
BCI84L 14p 

POTENTIOMETERS 
Carbon Track 5K n to 2M f2, log or lin (and IK lin). Single, 17íp Dual Gang 48p. Log single with switch 28p. Slider Pots. 10K, IOOK, 500K, semi log 30mm, 34p. 45mm, 47p. 60mm, 55p. 
DIODES 
N4001 6;p 
N4002 lip 
N4003 9p 
N4004 90p 
N4005 12p 
N4006 14p 
N914 7p 
N916 7p 

BAI00 IOp 
0A5 42p 
OA47 9p 
OA81 Ilp 
OA200 8p 

PLUGS 
DIN 2 Pin 11p 

3 Pin 13p 
5 Pin 180° 16p 
Std. Jack 2.0p 
2.5mm jack 13p 
Phono 7p 
SOCKETS 
DIN 2 Pin IOp 

3 Pin lop 
5 Pin 180° 12p 
Std. Jack lep 
2.5mm Jack 13p 
Phono 7p 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF/V): 1/25, 2/25, 4/25, 47/10, 5/25, 8/25, 10/10, 10/SO, 16/25, 
22/63, 25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 7p. 50/50,8p. 
100/50, 200/25, 10p. 250/50, 18p. 500/10. 8p. 500/25, 17p. 
500/50, 25p. 1000/10, 17p. 1000/25, 25p. 1000/50, 40p. 2000/10, 
20p. 1000/100, (P10. 2000/25, 35p. 2000/100, [1.20. 2500/25, 
38p. 2500/50, 68p. 5000/25, 69p. 5000/50, L1 20. 
HI-VOLT: 4/350, 20p. 8/350, 230. 100/100 27p. 16/350, 359. 
100)100, 27p. 100/250. 40p. 
METALLISED PAPER CAPACITORS 
250V: 0 05µF, 0- IµF, 6p. 0.25, 6p. 05µF, 74p. IµF, 9p. 500V: 
0 025, 0.05, 6p. 0.1, 6p. 025, 71p. 0.5, 9p. 1000V: 0.01, 
12p. 0022, 13p. 0047, 0. 1, 19p. 0'22, 28p. 0'47, 36p. 

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 4W Metal Film. 
2000 product lines, we have a large range of surplus equipment, 5 each value IOU -I M, Bargains, Calculators, etc. OPEN 6 DAYS 9 to S (shut 12.30 to total of 305 [3.75 net. 1.30). 

U4323 

MULTIMETER U4341 
27 Ranges plus Transistor Tester. 
16,7000 /Volt. Overload protected. 
Vdc-0' 3-900V in 8 ranges. 
Vac -1.5-750V in 6 ranges. 
Idc-4.06-600mA in 5 ranges. 
lac-0.3-300mA in 4 ranges. 
Resistance -2K0 -2M0 in 4 ranges. 
Accuracy-dc-2 %.ac -4% of 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 (I1 .88 net p & p 50p. 

U4341 

MULTIMETER U4314 
34 Ranges. High sensitivity. 
20,0000 /Volt. Overload protected. 
Vdc-O.6-1200V in 9 ranges. 
Vac -3-900V in 8 ranges. Idc-0.06-3A in 6 ranges. 
lac -0.3-3A in 5 ranges. 
Resistance -250-5)10 in 5 ranges. 
Accuracy-dc and R-24% of F.S.D. 

ac and db -4% of F.S.D. 
Size -167 x 98 x 63mw. 
Supplied complete with storage case, 
test leads, spare diode, and battery. 
PRICE [1064 net p & p 50p. 

NISs 
U4324 

MULTIMETER U4313 
33 ranges. Knife edge with mirror scale. 
20.0000/Volt. High accuracy. mVdc-75mV. 
Vdc-I .5-600V in 9 ranges. 
Vac -1.5-600V in 9 ranges. 
Idc-60-120 microamps in 2 
Idc-0'6-1500mA in 6 ranges. 
lac-0.6-1500mA in 6 ranges. 
Resistance-I KO -1 MO in 4 ranges 
db scale -10 to + 12db. 
Accuracy-dc-1#% ac -24 
Size -115 x 215 x 9Omm. 
Complete with steel carrying case 
test leads, and battery. 
PRICE [14.90 net p & p SOp. U4313 

NEW CAPACITOR KITS 
C280 Kit-PC Mounting polyester 250V. 5 of each value: 0.01 

0022, 0047, 0.1, 0.220. 2 of 0.47, IµF. [1 40 nec. 
C296 Kit-Tubular polyester, 400V. 5 of each value: 0.01, 

0022, 0047, 0- I, 022µF. 2 of 0470. [I .40 net. 
Ceramic Kit-square plaquette 50V. 5 each lue: 22, 33, 47, 

100, 220, 330, 470, I000pF, 2200, 4700pF, O.0luF. [1 .40 net. 
250V Paper kit-Tubular metal case. 3 of each value: 0.05, 0. 1, 

0.25, 0.5, IµF. El -00 net. 
500V Paper Kit-Tubular metal case. 3 of each value: 0025, 

0.05, 0. 1, 0.25, 05µF. El -00 net. 
1000V Paper Kit -Tubular metal case. 3 each value: 0-01, 0025, 0.05, 0.1µF. LI.20 net. 

S-DeC 
S-DeC [2 18 
T-DeC [4 00 
µDeC "A' 

[4 J9 
pDeC "8" 

[7 69 
2 DeC [4.72 

ANTEX 
CCN240 L2-87 
CN240 [2 60 
X25 [2.44 

MULTIMETER U435 
32 Ranges, High Sensitivity 
20,0000/Volt 
Vdc-75mV-I000V in 8 rgs. 
Vac -2.5-1000V in 7 rgs. 
Ide -0.001 -2 -SA in 6 rgs. 
lac -0.005-2.5A in 5 rgs. 
Resistance -3-300K in 3 rgs. 
Capacitance scale 0-05µF 
Accuracy- 

dc and R-24% of F.S.D. 
ac and C-4% of F.S.D. 

Size -205 x 110 x 84mm 
COMPLETE WITH STEEL 
CARRYING CASE, TEST 
LEADS AND BATTERY 
PRICE [9.45 net p&p 25p 

SEND NOW! 
YOUR SINGLE SOURCE FOR 
THE EASY -BUILD ORGAN 
We are the only manufacturers supplying the 
easy -build organ kit in full 

Studio Electronics 
LTD 

PO BOX 18 HARLOW CM18 6SH ESSEX 
Tel: HARLOW (STD 0279) 416771 

New catalogue now available on receipt of S.A.E. 

Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components : re- 
sistors, capacitors, 
diodes, transis- 
tors, etc. Rigid 
plastic units, in - 

vertical 
together 

n and Emig 
horizontal com- 
binations. ons parent plastic 
drawers have label 
slots. ID have 
space dividers. Build up any 
size cabinet for wall, bench or table top. 
SINGLE UNITS (5 -x2} -x24-) [2.00 Dozen 
DOUBLE UNITS [3'50 Dozen. TREBLE (3D) [3.50 for 8 DOUBLE TREBLE [4.90 for 8. 
EXTRA LARGE SIZE (6D1) [4.50 for 8. 
Carriage 50p. Orders over CIO please add 10% carr. QUANTITY DISCOUNTS! 5% in LI for orders over C20 71% for orders over L60. Quotations for large quantities. 
PLEASE ADD 8% VAT TO TOTAL REMITTANCE. 

PLASTIC STORAGE DRAWERS 

FFAIFMM LONDON Ñ.W 24 01-450 4844 
OOD 

SUPPLIES 

BROADWAY 
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ALL OUR PRICES INCLUDE V.A. 

ANOTHER RCS BARGAIN! 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

Fitted with auto stop complete with cartridge. Base - 

plate. Sise 11iH x Min. Turntable. Size 71n. diameter. 

AIC mains. 200/250V motor has a separate winding 14 

volt to power a small amplifier. Three speeds. Play° all 

records. 

COMPLETE STEREO HI-FI 
Two 11111 she loudspeakers 181 x 10 x Otto. Player 

unit cllp» to loudspeakers making It extremely compact. 
Overall sire only l3f10ex Min. 

33 
watts per chenne). playa 

all 
rpm, 46 rpm. 
Separate vol- 
ume & tone 
controls. 240v 
AC maim. 

Attractive 
229 

Bargain Price 

Teak finish 
Weight 181ós. BSD carriage 

SPECIAL OFFER 
SMITH'S CLOCKWORK 16 AMP 

TIME SWITCH 0-80 MINUTES 
Single pole two-way, 
Surface mounting with fixing 
screws. Will replace existing well 
switch to give light for return home. 
garage, automatic anti-burgular light.. etc. Variable knob 

lastn 
on or 

list Dice 80460. Brand new 
at f all or 

Band hite lly guaranteers d. 

Folly Insulated. OUR PRICE 8260 Post 269 

WEYRAD P50 -TRANSISTOR COILS 

RA2W 
P50/2CC 470 

rrite Aerial 
%t. 400 J.B. Tuning 

Circuit 
Ging 

PC 
A .6Ì IF.20 

Brd I.F. P50/8CC 40p Weyrad Booklet 
10 

Spare 80p Driver Trans. LFDT4..66 Fe 
Ferrite Rod 8 x lin. EOp 8 r in. EOD 8 x tin. lOp 

VOLUME CONTROLS 

6 K. ohms to 2 Meg. LOG or 
LIN. LIS 20p. D.P. 86D. 

STEREO LIS 65p. D.P. 70p. 
Edge 6K.S.P. Transistor 260 

80 Ohm Coax Sp. yd. 
BRITISH AERIALITE 
AERAXIAL-AIR SPACED 
40 yd. 82. 80 yd. 88. 
FRINGE d 02 Opal 5 

LOW 
colour I yd. 

Bin or 10 x bin ELAC = 
HI-FI SPEAKER 
Dual cons plasticised roll 
surround. Large ceramic 
magnet. 60-18.000 c/s. 

Bass resonance 55 Os. 
ohm 8 ohm 30 Each 

ELAC 9 x Sin. HI -F1 SPEAKER. TYPE 69RM. THIS 

FAMOUS AND WIDELY USED UNIT BOW AVAILABLE 

AT BARGAIN PRICE 23.45 
10 WATT, 8 OHM. CERAMIC MAGNET. 

4MFD 800V DC PAPER CAPACITOR 
Block Capacitor. Ideal u Filter Unit in 100 watt Loudspeaker 
Systems. 93p each, post 80p. 

GOODMANS CONE TWEETER 
10'000 cps. 25 watts. 8 ohm. Price £3 30 

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

Ideal to.' Mike, Tape, P.U., Guitar, etc. Can be used with 

Battery 9-12v. or H.T. line 200400V. d.c. operation. She 
11" x 11" x 5". Response 85 c/s. to 25 Kola, 26 dB gain. 

For use with valve or transistor equipment. £ I.45 Poet 
Fall instructions supplied. Details S.A.E. 2Op 

bafóebaud Bite 
OOD LOUDSPEAKER hR 76oI.10i o 

Will 7ün 469sily 

fit to 

E.M.I. WOOFER AND TWEETER KIT 
Woofer 101 x 6iln. Ceramic Magnet, 44oa. 18,000 Une», 

Tweeter Min. square. 10,000 lines. Crossover condenser 
full instructions supplied. Impedance 8 ohms. 
Power 12 watt». £6.75 Pod 459. 

BRITISH FM/VHF TUNING HEART 
88 to 108 DI/CS British made. I Transistors ready aligned 
requires 10 7 MICE I.F. Complete with tuning gang. 
Connections supplied but some technical experience 

essential Our price £3.95 1ÓSí p 14 95 
DECODER =- 1476 

MAINS TRANSFORMERS 259each 
250-0-250 80 mA. 8.3V 2amp 42.00 

260-0-260 80 mA. 8.ßV 8.6A 8.ßV lA or 6V 2A 84.80 
860-0-860 80 mA 8 8V 8 SA. 8 8V lA or 6V 2A 25 80 

800-0-800V 120mA. 6 8V 4A C.T.; 8 8V 2A /7 00 

MIDGET 220V 45mA, 6.8V 2A 81.75 

HEATER TRANS. 11-8V i amp 850. 8 amp 61.20 
GENERAL PURPOSE LOW VOLTAGE. Trapped ontpot» 
at 2 amp, S. 4, 6, 8, 8, 9, 10, 12, 16, 18, 24 and 80V 64.80 
1 amp, 3 8, 10, 12, 16, 18, 20, 24, 80. 86, 40, 48, 80 8480 
8 amp, 6. 8, 10, 12, 16, 18, 20, 24, 80, 88, 40. 48, 6017 00 

8 amp. 6. 8. 10. 12. 18, 18, 20, 24, 80. 88, 40, 48, 60 6870 
6 amp. 6. 8, 10. 11. 18, 18, 20, 24. 80, 88, 40, 48. 60 61125 
8-0-8V 500mA 900. 20V IA 8185 
9V 1 amp 95p 18V 800mA 750 12V 500mA Shp 12V 750mA 
95p. 13 90, 40V 2 amp £2. 20V 8 amp £2. 40V. SA 8260. 
22.0.22V 9A 88. 111V i amp. 96p. 16V 2 amp 6186. 
AUTC TRANSFORMERS, 118V to 280V or 280V to 110V 
150W 6480; 600W 6870; 750W 81750; 1000W £21. 
FULL WAVE BRIDGE CHARGER RECTIFIERS; 
8 or 12V outputs. li amp 40p; 2 amp 66p; 4 amp 852. 

MAINS ISOLATING TRANSFORMER 
Primary 0-110-240V. Secondary 0-240V. 8A. 720W. 
Insulated terminals. Varnish impregnated. Fully enel used 
In 

1191a» 
with axing 

§ PRICE 
. OUR E 13.50 Ca"' 

Famous make. (Value 
Can be used as 800W auto trendormer» 240-110V. 

IDEM. FOR COLOUR T.V. OR GARDEN TOOLS. j Post 4Op 

10 inch 12 watt Twin Cone. 8 ohm 8520 
NEW ELECTROLYTIC CONDENSER/ 

160V .. 14p 100/25V .. lop - 60+50/800V .. 
850V .. 149 860/26V .. 1401800+-60/825 .. 

/8609 .. 22v 600/26V 20p 82+82/860V .. 
100/276V 660 88+8ß/460V . 0/ß6 + 0V 060 100 

E.M.1. 131 x Bin. 
SPEAKER SALE! 

2/450V 86p 150+200/276V 70p 82+82+82/850V 
With 

ss 
tweeter and Á5a25 

crossover,10 watt. + 
State 8 or 8 or 16 ohm. 
(As illustrated) Post 35p 

82/602V 
26/26V .. 
60/60V .. 

00p 
10p 
10p 

8+8/400V .. SOpi 82+88 +82N60V: 
8+ 16/460V Shp, 900/850V .. 
18 +181450V 40p 4700/88V .. 

With flared tweeter cou and ceramic 
magnet. 10 watt. r 5.45 Bus rev. 46-60 cis. £ 
Flax 13000 gauss. 
State 8 or 8 or 16 ohm. Post 35p 

BOOKSHELF CABINET 
Sin 18 x 10 x 7 in. teak finiA £7.50 ;bp 

E.M.I. 13 x 8in. BASS WOOFER. 20 WATTS 
RUBBER CONE SURROUND. 88 60 Post 40p. 

BLANK ALUMINIUM CHASSIS. 18 °.w.g. Min. sides 
0 x din. 46p: 8 x Sin. 6ßp; 10 x 71n. 66p: 18 x Stn. 85o; 
14 x Oto. 900;16 x Sin. 90p; 12 x Sin. 60p; 16 x 101u. £1. 

ALUMINIUM PANELS 18 °.w.g. 6 x 4in. 12p; 8 x Sie. 19p; 
14 x Sin. 20p; 10 x 71n. Hp; 12 x Sto. 26p; 18 x Ola. 84P; 
18 x Oi°. 84p; 14 x 91n. 40p:12 x 12ín. 47p; 16 x 101n. 60p 

SPECIAL OFFER 
100 ohm 20W Rheostat Min. Dam. Ceramic Former, screw 
terminals, lin. diem. spindle. 960, post 25v. 

600 
85v 
409 
600 
66p 
860 
96p 
96p 

LOW VOLTAGE ELECTROLYTIC/ 
1, 8, 9, 6, 8, 16, 26, 80, 60, 100. 200mF. 10V. 100. 
600m1. 18V. 10v; 26V. 20p; 60V. 80V. 
1000mF. 12V. 20p; 26V. 86p; 60V. 47p; 100V. 700. 
ß000m1. 8V. 25p; 26V. 42p; 60V. 07p. 
g500mF. 60V. 62p: 8000mF. 26V. 470; 60V. 86p. 
6000mí. 6V. 26y; 12V. 429; 20V. 75p; 86V. 869; 00V. 96p. 

MICRO SWITCH. Single Pole Change Over. 20p. 
MICRO SWITCH. Sub Min 25p. 

CERAMIC 1pF to 0.01mF, 4p. Silver Mica 8 to 60000F. 4v. 
PAPER 860V-0.1 7p, 0.6 18p; 1mF 160; 2mF 160V 169. 
600V-0001 to 006 4p; 0.1 10p; 0ß6lap; 0.47 26. 
TWIN GANG. "0-0" 208pF+176pF, 81.20; 600pF standard 
76p; 886+tí66 with 26+26pF Slow motion drive 609. 
TWIN GANG. 1200F 50p. 886pF 50P. 
SHORT WAVE. SINGLE. 100 809; 269F 660; 6OpF 659. 
NEON PANEL INDICATORS. 260V AC/DC Amber 25v. 
RESISTORS. 119, 112, 1W, 20% 10; SW, 6p. 1011 to 10M. 
HIGH STABILITY. 4 w. 2uó 10 ohms to 8 meg., 10p. 
Ditto 6% Preferred values 18 ohms to 10 meg.. 411. 

WIRE -WOUND RESISTORS. 6 watt, 10 watt, 15 watt 
10 ohms to 100K 105 each. 
TAPI'. OSCILLATOR COIL. Valve Type 36p. 

NEW MODEL "BAKER LOUDSPEAKER" 121n. 60 watt 
GROUP 60/12 8 or 15 ohm high power lull £ 16.00 
range. Professional quality. 

BAKER MAJOR 12" £11.50 
80-14,600 c/a, 121n. double 
cone, woofer and tweeter cone 

iiie together with a BAKER 
- ceramic magnet assembly 

;I.ÿ having ling density of 
14,000 gauss and total fins 
of 145,000 Maxwells. Bass 
resonance 40 c/s Rated 20 

atte. NOTE: 8 or 8 or 
15 ohms must be stated. 

Module kir, tcle 

with tweeter. crowver, battle 
and instructions. £14. 51) 

" Post tree 
`.' y,... Please state 8 or 8 or 16 ohms. 

BAKER "BIG -SOUND" SPEAKERS 

'Group 25' 'Group 35' 'Group 50' 

w;e 29.50 66 W°; ¡E 11.50 bóá, £22.00 
8 or 8 or 16 ohm 8 or 8 or 16 ohm 8 or 15 ohm 

TEAK VENEERED HI-FI SPEAKER CABINETS 
For 121n. or 101n. dia. speaker 20 x 18 v 12" 612.00 Post 95p 

For 18 x Sin. or 8in. speaker 18 x 10 x 7 8730 Post 759 
Post For 8 x Sin. speaker 

118 
x 8 x1I Di 80 

2 x 8 x 8' 44.80 Pol 85 
LOUDSPEAKER CABINET WADDING loin. wide, 209 It 

EMI 64in. HI-FI WOOFER 
8 ohm, 10 watt. Large ceramic magnet. 
Special Rubber cone surround. w [ O 
Frequency response 80-12,000 ( Q 
c/s. Ideal P.A. Columns, 
HI-FI Enclosure Systeme. etc. 
Suitable cabinet 12 x 8 x 8 8400. 
Suitable Tweeter £2 00. . 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total response 
from 1,000 c/s to 18,000 c/s. Site 81 o 

04 x tin. deep. Rating 10 watt, 8 ohm 
Suitable £2.20 Post 20p 
Croeaver £1 60 

SPEAKER COVERING MATERIALS. Samples Large S.A.B 
Horn Tweeter' 2-18ke/s. 10W 8 ohm or 15 ohm 12 50 

CROSSOVERS TWO-WAY 8000cp' 8 or 8 or 15 ohm 8180 
LOUDSPEAKERS 8 OHMS. 7 x 41n. 6126; 6iin. 8160. 
8 x Sin. 8180 Bin. 2175; 10 x Sin. £1 10ín. /8.00. 
SPECIAL OFFER: 80 ohm. 211n.: Olin. 85 ohm. 
Sin., 96 ohm. fila. dia., Sin. dia, 8" x 4" £ I EACH 
16 ohm, Sula. die.: 6 x 4M.; 7 x 4in.; 8 x SM. TYPS 
8 ohm, 211n.; Olin.; Olin.; Sin. dia. (8 x 4in. 8 ohm I1 SOI 

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
8 In. diameter 4 watt 82.60. 10in. diameter 6 watt 1Oß6; 
12 in. diameter. 6 watt 2860. 
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 60:1 40p. 
Mike trans. mu metal 100:1 S1ß5. 

MAJOR 100 WATT 
ALL PURPOSE 
GROUP OR DISCO 
AMPLIFIER 
All purpose transittoried. Ideal for 
Groups, Disco and P.A. 4 inputs 
speech and music. 4 way mixing. 
Output 8/16 ohm. a.c. Mains. 
Separate treble and bass controls. 
MAJOR 50 WATT 4 INPUTS. 2 -WAY MIXING. 
IDEAL FOR DISCO OR PA. £49 95, Post £1 

£59 11 
Carr 

.00 

8 -WAY CROSSOVER 960 CPS and 8000 CPS £ 1.95 
with leads ready assembled 

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER. 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and toner £5.20 
with separate controls into single output. 9 volt. 

TWO CHANNEL STEREO VERSION £6.85 
BARGAIN 3 WATT AMPLIFIER. 4 Transit», £4.50 Posh -Pall Ready built, with volume, treble 
and bass controls 18v. MAINS POWER PACK 2845. 

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p 
COAXIAL OUTLET BOXES, turfs», 86p. 
BALANCED TWIN FEEDER 800 ohms 7p yard. JACK 
SOCKET Std. open-clrcult 10v. closed-eircoit 289. 
Chrome Lead Socket 46p. Phono Plugs Sp. Phono Socket Sp. 

JACK PLUGO Std. Chrome 20v; 8 5m Chrome 12D. DIS 
SOCKETS Chassis 8 -pin 10p; 6 -pin lop. DIN SOCKETS Lead 
8 -pin 18p; 6 -pin 25p. DIN PLUGS 8 -pin 18p; 6 -pin 869. 
VALVE HOLDERS. 6p; CERAMIC 10p; CANS Sp. 

REVERSIBLE 4 POLE MOTOR £2.60 
1,400 r.p.m. Reversible 42 Watt. Post 409 
spindle 11" x'/e§", she 84" x 8". As 
illustrated. With Cooling Fan 240V A.O. 

E.M.I. GRAM MOTOR £I,25 
120v. or 240v. A.C. 2,400 rpm. 8 -Pols 

Post 809. 70mA. Site Ii o 21 o 21 in. 

RADIO COMPONENT SPECIALISTS Op6n7 WHITEHORSE(Closed 
RO 

forD,ICROSDON 
Minimum post 300. 111 Brochure, Radie Book. & Component§ Lie» IOp. Buses 50, 68, 159. Rail Selhurot. Tel. 01-684 1663 
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Enough books are 
written about crime, 

this one stops it. 

Outside it's a book. Inside it's an ingenious 
ultrasonic burglar alarm from Heathkit. The GD -39. 

A complete kit that can be assembled in only a few 
enjoyable hours, with the help of a very easy to follow 
instruction manual. 

The GD -39 works by transmitting a silent, ultrasonic 
signal throughout the room. And continuously monitoring 
it. Any movement made by an intruder in the room will 
then automatically produce a change in the signal. 
Which triggers off a lamp and, thirty seconds later, a 
remote buzzer, that just you hear, or a loud bell. 

Enough to scare the living daylights out of a burglar. 
For more details, and a bookful of other ideas, just 

post the coupon now for your free Heathkit catalogue. 
Or, if you're in London or Gloucester, call in and see us. 

The London Heathkit Centre is at 233 Tottenham Cou 
Road. The Gloucester showroom is next to our facto 
Bristol Road. 

Heath (Gloucester) Limited, 
Dept. PW-65 , Bristol Road, 
Gloucester GL2 6EE. 
Tel: (0452) 29451. 

The GD -39 
Ultrasonic Burglar Alarm 
To: Heath (Gloucester) Limited, Dept. PW-75,Glouceste71 
GL2 6EE. Please send me a free Heathkit catalogue. 

Name 

Address 

Postcode 

Remember easy terms are available with 
Lthe,Heathkit Monthly Budget Plan. 

HEATH 

Schlumberger 
J 

MUIR COMO sette 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 -i- 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 

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 
stop and cas - 

become 
a RADIO -AMATEUR ! 

learn how to become a radio -amateur 
in contact with the whole world. We give 
skilled preparation för the G.P.O. licence 

free ! Brochure, without obligation to: 

BRITISH NATIONAL RADIO & ELECTRONICS 
SCHOOL Dept. WB75, P.O. Box 156, JERSEY 

NAME' 

ADDRESS' 
I 

I 
BLOCK CAPS please I 
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TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD. 

163 MITCHAM RDLONDON SW17 9PG 01672 31379080 

MANUFACTURERS OF 

ELECTRONIC & 
AMPLIFICATION 
EQUIPMENT. ALSO 
QUALITY TRANSISTOR 
EQUIPMENT. 
OPEN MON. -SAT. 
9.30 a.m.-6.00 p.m. 

more power 
NEW TUAC POWER MODULES 

offeriquality 
than ever before. 

* 125 watts RMS con- 
tinuous sine wave output * 4 R.C.A. 150 watt 15 
amp output transistors 

£22.50 

TL30 £9.00 4x5}x2}in 
* 30 watts RMS continuous sine wave output 
* 2 R.C.A. 40 watt output transistors 

TL60 
5x5x3in * 60 watts RMS 

continuous sine 
wave output * 2 R.C.A. 110 watt 
15 amp transistors 

£ 14.50 * 
Rugged layer wound driver transformer 
Short - Open - and Thermal overload 
protection 

Only 6 connections 

Specification on all power, modules: All output 
power ratings ±0-5dB; Output impedance 8-15 
ohms; THD at full power 2% typically 1%; Input 
sensitivity 60mV into I0kO2; Frequency response 
20Hz-20kHz ± 2dB; Hum and noise better than 
-70d B. 

TLI00 
5x5x3in 

100 watts R.M.S. 
continuous sine 
wave output * 2 R.C.A. 150 watt 
15 amp transistors 

£ 17.50 

110 

TUAC DISCOTHEQUE MIXER WITH AUTO FADE 

e 

Designed for the discerning D.J. of professional standard. Offering a 

vast variety of functions. Controls; Mic Vol; Tone, over -ride depth; 

PANEL SIZE auto/Manual Sw; Tape Vol; L & R Deck Faders; Deck Volume; Treble 

^al : DEPTH Sin. 
18 x4}in. and Bass; H. Phon Vol Selector; Master Vol OnlOff Sw. Max output 

IV RMS. 
Specification: Deck Inputs-50mV into ImO; Deck Tone Controls- 
Treble +20-10dB at 12kHz. Bass +22-15dB at 40Hz; Mic input - 
200 ohms upwards. 2mV into 101c12; Mic Tone Control-Total Varia- 3650 tion Treble 15dB. Total Variation Bass 10dB; Tape input-30mV into 
47k f1; Power Requirements -30-45 volts at I00mA. 

HOW TO ORDER BY POST 

Make cheques/P.O's payable to 
TUAC LTD. (P.W.4) OR QUOTE 

ACCESS/BARCLAY CARD NO. 

and post to TUAC LTD (P.W.4) 

163 MITCHAM ROAD, LONDON 
SWI7 9PG 

We accept phone orders against 

ACCESS/BARCLAYCARD Holders 

Phone 01-672-3137/9080 

H.P. arranged through PAYBONDS 

NEW! 3 CHANNEL 

LIGHT MODULATOR 

R.C.A. B Amp Triaca 1000W per 
channel Each channel fully sup - 
p d and fused Master control 
to operate from 1W to 100W Full 
wave control-I2 easy connections 

f I 800 
Single Channel Version 1500 watts £8.50 

Power supplies 
vacuum impreg- 
nated Transformers 
with supply board 
incorporating pre -amp 
supply: 

PS 125 ± 50 volts for one TPI25 £14.25 

PS100 ± 45 volts for one TL100 £1300 
PS60 ± 40 volts for one TL60 £11.50 

PS30 + 50 volts for one TL30 £7.00 

PSU 2 for supplying disco mixer £S-50 

STOCKISTS-CALLERS ONLY 
Arthur Santis Ltd., 28 Gardner Street, Brighton, Sussex. 

Tel 65806, Bristol Disco Centre, 86- Stokes Croft, 

Bristol I. Tel. 41666, Socodi, 9 The Friars, Canterbury. 

Tel. 60948. Cookies, 132 West Street, Crewe. Tel. 4739 or 
581202. Calbarrie Audio, 88 Wellington Street, Luton. 

Tel. 411733. Al Music Centre, 88 Oxford Street, Man- 

chester. Tel. 061-236 0340. Damon Electronics, 99 

Carrington Street, Nottingham. Tel. 53880. Mitchell 
Electronics, 64 Winchester Street, Salisbury. Tel. 23689 

Wec Lighting, IO Commercial Road, Southampton. 

Tel. 28102. 

ALL PRICES INCLUDE V.A.T. (25%) AND POSTAGE AND PACKING 
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R C 
VISCOUNT IV STEREO SYSTEM 
System la. £69.00 
The new 20+20 wan Stereo Amplifier incorporating the latest silicon transistor solid state circuitry, 
the RT -VC VISCOUNT IV gives you a powerful 20 watts HMS per channel into 8 ohms. Superb teak - 
finished cabinet, with anodised fascia to harmonise with any decor. Polished trim and knobs. 
The VISCOUNT IV has a comprehensive range of controls - volume. bass, treble, balance, mono/stereo, 
mode selector, and scratch filter. 
front panel socket for stereo headphones. And a host of sockets at the rear - for left and right 
speakers, tape recorder, auxiliary. tuner, disc and microphone. 
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total 
distortion e 10 watts better than 0.2%. Six switched inputs: 1. Magnetic P.U. - 3 millivolts e 
47 K ohms (R.IAA); 2. Crystal/ceramic P.U. - 50 millivolts e 50 K ohms (R.IAA.): 3, 4. 6. Tape 
Tuner/Aux. - 140 millivolts e 50 K ohms (flat frequency response): 5. Microphone - 3 millivolts e 
50 K ohms (flat frequency response). 
CONTROLS: Push button ON/OFF, stereo/mono. scratch filter. 6 position rotary selector. Individual 
rotary controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux. mains 
output. Frequency response: 25 Hz to 25 KHz e full rated output. Signal to noise ratio: better than 
-50 dB on all inputs. Tone control range: Bass ± 15 dB e 50 Hz: Treble ± 12 dB e 10 KHz. 
Power requirements: 200-250V AC. mains e 60 watts. Approx. size: 15}"' x 3" x 10". 
Garrard SP 25 deck with magnetic cartridge, de luxe plinth and cover. 
Two Duo Type Ila matched speakers - Enclosure size approx. 19}" x 101" x 7}" in simulated 
teak. Drive unit 13" x 0' with 3" tweeter. 15 watts handling. 30 watts peak. 
Complete System with these speakers £69.00+£6.50 p & p. 

System 2. £85.00 
PRICES: SYSTEM la 

Viscount IV amplifier As System 1 al Viscount 15 0103 
Garrard SP 25 deck As System I al amplifier £25.00+f1.90 p & p. 
Two Duo Type Ill matched speakers 2 Ono Type Ile - Enclosure size approx. 27" x 13" speakers f30.00+f6.50 p & p. 
x 11f". Finished in teak simulate. G d SP 25 with Mag. cartridge 
Drive units 13" x B' bass driver, and de luxe plinth 
two 3" (approx.) tweeters. 20 watts and caver f24.50+f3.30 p & p. 
RMS, 8 ohms frequency range - Total if purchased 
20 Hz to 18,000 Hz. separately' £79.50 
Complete System with these Available complete for only. £69.00 
speakers f85.00 £ 7.60 p & p. £6.50 p & p. 

PRICES: SYSTEM 2 

Viscount IV R103 
amplifier £25.00+f 1.90 p & p 

2 Duo Type 111 

speakers f48.00+ f7.50 p & p 

G d SP 25 with Meg. cartridge 

de luxe plinth 
and cover f24.50 f3.30 p & p 

Total il purchased 
separately, £95.50 
Available complete for only 085.00 

£7.60 p&p. 

20x20 
SYSTEM 
Scotland P & P Surcharge 
System la fl 75 System 2 £3.50 

EMI SPEAKERS AT FANTASTIC REDUCTIONS 

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" x 5" 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 £34.00 
{normally £66.00)+£5.80 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, 34" tweeter and 
matching crossover. 
Easily put together with just a few basic tools. 
Specification (each speaker): Impedance 8 ohms. 
Power handling 15 watts RMS (30 watts peak). 
Response 20-20,000Hz. Size 20" x 11 "x 91" 
approx. Comparable built units (EMI LE3) sold 
elsewhere for over £45 pair. 

£22.00 pair complete Complete with cum 
+£5.20 p & p. Components and circuit diagram 

EMI 350 KIT System consists of a 13' x 8" 
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. 
(PeCompte 30 watts.) f 6.50. £1.20 & 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. id=Range Unit: Flux density - 
33 K, speech coil - 1" with parasitic tweeter. Power 
handling: 20 watts RMS, impedance - 8 ohms. 
frequency response - Our Price £8.70 
20 Hz to 18.000 Hz. Complete+f 1.60 p & p. 

DECCA STEREO AMPLIFIER 
CHASSIS 
Specification: 4+4 watts into 
8 ohms. Input Sensitivity 4mV into 
47K (for magnetic cartridges). AC 
Mains only 240V. Controls - volume. 
bass, treble, on/off. mono/stereo 
switch. Chassis size 11"x57"x34" 
approx. 

£6.90+f1.20 p & p. 
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PUSH BUTTON CAR RADIO KIT- THE TOURIST 
five push Controls tuning 

buttons for station selection, illuminated tuning 

scale covering full, medium and long wave bands. 

Size chassis 7" wide 2" high 

and 4}" deep approx. f9.50 +£1 .05 p & p 

Speaker including baffle and fixing strip f2.00 
+45p p & p. Car Aerial Recommended - fully 

retractable f1.60 +40p 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 £8.20 i-£1.05 p & p. 

ZW J250 xº 500 - w 

1 

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: (11 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. 

'strER21 QUALITY SOUND FOR 

LESS THAN £24.00 
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 153'x8"x4". Complete deck 

and cover in closed position approx. 153" x 12"x 6". 

Complete only £23.20+f3.00 p & p. 

Extras it required. Optional Diamond Styli E1.60. 
Specially selected pair of stereo headphones with individual level 

controls and padded earpieces to give optimum performance f5.80. 

TRACK HOME CARTRIDGE 
PLAYER Elegant self selector push button player 

for use with your stereo system. 
Compatible with Viscount IV 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 

f16.20+£1.70 p& 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 '4 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". f20.00 f1.35 s&p. 

BUILD YOUR OWN 
STEREO AMPLIFIER 
For the man who wants to design his own stereo - 
here s yqur 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 heart 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" s 4") f 10+f 1.75 p & p. f8.95+ f 1.05 p& p. < 

PORTABLE DISCO CONSOLE* 

.11011101 r 
DO NOT SEND CARD 

Just write your order giving 

your credit card number 

Mail orders to Acton. Terms C W.O. Ail enquiries 
stamped addressed envelope. Goods not despatched 

outside U.N. 

Leaflets available for all items listed thus' Send 

stamped addressed envelope. All items subject to 

availability. Prices correct at 1st May 1975 and 

subject to change without notice. 

All prices include VAT. at 25% rate 

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 controls, volume control and blend control for turntables. Two 

B.S.R. MP60 type single play professional series decks, fitted with crystal cartridges. 

R 

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 -35áB. Wow 
Better than 0.2%. Flutter Better than 
0.06% (Gaumont 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 -17i" x131" x 81"(app.) 

Unit Open -35f"x131"x4}" (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 

£57.00r£650p&p. 

21C HIGH STREET, ACTON, LONDON W3 6NG 
323 EDGWARE ROAD, LONDON W2 - 

Personnel Shoppers EDGWARE R D: 9 a.m.-5.30p.m. Half day Thursi. 
ACTON: 9.30a.m.-5p.m. Closed all day Wed. 
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VAT MUDDLE! 
THE ominous expansion of VAT to 25% has indeed 

brought forth justifiable protests from many quarters 
of the electronic components industry. 

Customs and Excise Notice 742 states that the 25% rate of 
VAT is applicable not only to assembled radio receivers, 
amplifiers, TV's etc. but applies also to all component 
parts, accessories and service in respect thereof. Notice 
742 states that the 25% VAT rate applies to all resistors, 
capacitors, coils, transistors, etc. if they are of a kind 
suitable for use as parts of goods for the aforementioned 
items, even when these goods are supplied for the manu- 
facture or service of other equipment not taxed at 25%. 

There is considerable uncertainty within the trade and 
industry over the new VAT schedule. The industry is quite 
justifiably up in arms over this punitive rate of tax. 

The pursuit of our hobby, and the pursuit of many others, 
could be severely restricted by the extra cost of components. 
Research, development and experimentation will bethrottled 
and the widespread implications of this should be obvious 
to anyone. 

LIONEL E. HOWES-Editor 

PRACTICAL 
WIRELESS 

AFTER 43 YEARS-STILL 

THE No.1 MAGAZINE IN 

THE FIELD! 
Practical Wireless-the favourite magazine of 
the radio and electronics constructor-ex- 
tensively read by the trade and many others 
concerned with modern electronics 

108,698 
ABC'JULY-DECEMBER 1974 

'Average net sales of copies per issue certified by the Audit 
Bureau of Circulations 

NEWS... 
Heathkit Competition 
Result 
IN our March issue we invited 

readers to assess advantages 
of building one's own elec- 

tronic equipment over buying 
ready-made outfits. 

Having considered all entries, 
the judges decided that the best 
received was that submitted by 
Mr. Robert Gregory, of Mansfield, 
Notts, who had listed the featured 
advantages in the following order: 
lst-C; 2nd-A; 3rd-J; 4th-E; 
5th-L; 6th-B; 7th-K; 8th-D. 

Mr. Gergory wins a £100 
voucher to spend on equipment 
from Heathkit. 

The four next best entries were 
from:-Mr. H. Boland, Armagh; 
Mr. J. McKeown, Wigtown; Mr. 
P. Garside, Kings Lynn; Mr. I. 
Marsden, Nottingham. Each wins 
a £50 Heathkit voucher. 

To complete the prize -list there 
were a further eight £25 Heathkit 
vouchers, and these went to Mr. 
R. Armstrong, Farnborough; Mr. 
M. Clay, Sevenoaks; Mr. B. Cam- 
bray, Croydon; Mr. Pidun, Brain- 
tree; Mr. P. Royle, Bristol; Mr. 
E. Rumble, Haywards Heath; Mr. 
S. V. Bentall, Buntingford; Mr. 
P. G. Hazelwood, Brierley Hill. 

Advertisers Note 
RECENTLY Practical Wire- 

less has been able to offer 
a unique service to its 

advertisers. On request, adver- 
tisers have been given advance 
information concerning com- 
ponents for P.W. projects. 

Advertisers should contact 
Dennis Brough on 01-634 4116 or 
Christine Dunn on 01-634 4293. 

Essex Repeater Group 
THE above group have sub- 

mitted their application to 
the Home Office for a 70cm 

repeater to be sited on Danbury. 
To assist fund raising a Grand 
Bring & Buy and Junk Sale will 
be held at St. John's Hall, Vicar- 
age Road, Chelmsford, on Satur- 
day, June 28th from 11 a.m. to 
6 p.m. The Group will be arrang- 
ing 'talk in' on 433.200 UHF 
S20/S22 and 4 metres. For further 
information contact G3VKQ, 
G3WCO or G3MVV. 
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Three Q concept 
THE ability to provide quality 

products in quantity, quickly 
has always been the 

strength behind the Mullard com- 
pany. At the International London 
Electronic Components Show at 
Olympia this `Three Q' concept 
was adopted as an overall theme 
aptly illustrating the company's 
attitude towards trading in the 
challenging years ahead. 

Eleven major displays on a 
stand of 300 square metres high- 
lighted what is believed to be the 
broadest range of components 
ever shown. In addition to the 
'Three Q' components available 
now to meet equipment produc- 
tion needs, the displays included 
over a hundred new products for 
tomorrow's designs, many of them 
on show for the first time. 

A team of Mullard engineers 
was on hand to discuss all aspects 
of the displays and a data -bar 
provided visitors with the latest 
information on every product in 
the Mullard range. 

Following their participation at 
the London Electronic Compo- 
nents Show, Mullard took their 
displays to Edinburgh, Manches- 
ter and Bristol. At each centre 
the displays were backed by a 
series of lectures from Mullard 
experts. 

NEWS... NEWS... NEWS... 
Sinclair wins 
Queen's award 

SINCLAIR Radionics has won 
a Queen's Award to Indus- 
try, 1975, in recognition of its 

outstanding export achievement 
and for technological innovation 
in scientific electronic calculators. 

During a three-year period end- 
ing in April 1974 the company, 
which is Europe's largest manu- 
facturer of electronic calculators 
increased its exports tenfold to 
£2,232,040 p.a. or 56 per cent 
of turnover. 

Award for technological inno- 
vation has been made for the 
development of the low cost, Sin- 
clair 'Scientific' pocket calculator. 

Picture shows Clive Sinclair, 
aged 35, founder and Managing 
Director of Sinclair Radionics of 
St. Ives, Cambs. 

EMI contract 
THE original £1.25 million 

contract won by EMI Sound 
& Vision Equipment Limited 

to supply the complete antenna 
system for the CN Tower in 
Toronto, the world's tallest self- 
supporting structure, has been 
boosted by £60,000. This latest 
contract covers the provision of 
additional antennas for Ch. 70. 

More awards 
THE X -Ray Systems Division 

of EMI Limited and the 
Telecommunications Divi- 

sion of EMI Sound & Vision 
Equipment Limited have both 
won the 1975 Queen's Award to 
Industry for export achievement. 

Books received 
Slide -Tape and Dual Projection 
By R. Beaumont-Craggs 
Covers all aspects of music and 
`chat' with slides. Topics covered 
include essential equipment, 
taking pictures, preparing the 
sound track, dual projection, 
special effects, audio visual in 
education and the all-important 
presentation of the show. It would 
prove invaluable to tape-record- 
ing enthusiasts, photographers, 
photographic and amateur cine 
clubs, teachers, sales and publicity 
personnel etc. 
Price £3 
Focal Press Limited 31 Fitzroy 
Square, London, W1P 6BH 

Plessey Semiconductors Inte- 
grated Circuit Data Book 
No author 
Contains full information on the 
continually - growing range of 
standard products manufactured 
by the Plessey Company. 
No price quoted 
Plessey Semiconductors, Cheney 
Manor, Swindon, Wilts, SN2 2QW 

Tape Recording from A to Z 
By Doug Crawford 
Simple language explanation of 
how tape recording works-a 
simple step-by-step account of 
using reel-to-reel machines; what 
to look for when buying one etc. 
Price £1.85 
Kaye and Ward Limited, 21 New 
Street, London, EC2M 4NT 

Questions and Answers on HiFi 
By Clement Brown 
Q and A in very simple language 
on most things you need to know 
about HiFi. All sources are 
covered - discs, tapes, radio. 
Guidance on costs is given, specifi- 
cations, planning requirements, 
etc. etc. 
Price: 75p 
Butterworth & Company, 88 
Kingsway, London, WC2B 6AB 

BBC Handbook 1975 
No author 
Almost everything you need to 
know or want to know about the 
BBC. 
No price quoted 
British Broadcasting Corporation, 
35 Marylebone High Street, 
London, W1M 4AA 
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TEXAN E (UP -DATING OUR STEREO AMPLIFIER) 

RICHARD MANN* 
ALTHOUGH this article is headed The Texan 

II it would probably be more accurate to 
describe it as the Texan III/II! Since the 

first design appeared in these pages about three years 
ago I am told that approximately 45,000 kits have 
been sold. (Next time, I'm going to make sure that 
I have a slice of the action!) With all those Texans 
knocking around it was inevitable that there should 
be quite a bit of correspondence on the subject. These 
notes, therefore, are intended to deal with some of 
the points which have come up most often and 
aimed at the man who already has a working Texan 
and who wants to upgrade it slightly. In the not -too - 
distant future I hope that PW will be able to publish 
a new design which is currently gestating, but new 
designs are not much comfort if you have already 
spent your money. 

The three points which have arisen most consis- 
tently have been: - 

1 Susceptibility to RF interference. 
2 How to increase the power output. 
3 How to install a Tape Monitor facility. 
There have been other comments, of course. Some 

of them are repeatable, but not really within the 
scope of the Texan concept. The idea of the Texan 
was to produce a value -for -money design without 
a lot of frills but which would be very reproducible 
and would sound really good under normal domestic 
conditions. 

SUSCEPTIBILITY TO RFI 
I think this fault was the one real shortcoming 

of the original design. Unfortunately it is not a very 
easy thing to test for under laboratory conditions. 
It's not until 45,000 fridges have clicked on and off 
a few times that you know you really have a 
problem on your hands! The weakness was partly 
due to the rather skimpy screening of the Texan 
metalwork and partly to the over -simplification of 
the design so that there were no filtering com- 
ponents in it from input to output. 

Basically, anything which is wired into the ampli- 
fier is capable of introducing interference, the mains 
lead, the 'pick-up leads and the loudspeaker leads. 

Texas Instruments Limited 
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I mention the loudspeaker leads last because it 
appears that these have been the major cause of 
the trouble. They are usually long for a start, and 
in the output circuit, which is shown in Fig. 1, it 
will be noted that there is virtually a short-circuit 
to RF from the output, through C18 and on to the 
inverting input of IC3. Now although they are 
miraculous things, operational amplifiers are not 
normally noted for the fastness of their slew -rates. 
Slew -rate being the maximum volts per second that 
they can deliver. They might give out 100mV at 
1MHz or 10V at 10kHz but there is no way they will 
give 10V at 1MHz! Consequently a fast signal 
appearing spuriously at an input terminal will tend 
to be greatly amplified in the early high -gain stages 
of the op -amp but the later stages will be unable 
to follow it with the result that there will be distor- 
tion and demodulation of the signal and rude noises 
at the output. 

Fig. 1: Part of the output 
circuit of one channel of the 

original Texan amplifier. 

Two simple high-pass filters have been added, 
R39/C24 in Fig. 2a and R40/C26 in Fig. 2b. These 
have a cut-off frequency of 2.2MHz so they do not 
have any audible effect on the amplifier response. 
However they filter out most of the spurious RF 
before it can do any harm. A further capacitor, C25, 
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View of the Texan 11 with new toroidal mains 
transformer at extreme left. 

-4aMattri 

is added directly across the input terminals of IC3 
in order to provide a shunt for any residual noise 
which appears differentially at this point. This 
capacitor causes a slight drop in the high -frequency 
open -loop gain of the op -amp which consequently 
causes a slight increase in the high -frequency 
distortion of the Texan but the audible difference 
is quite undetectable. 

iF C25 
33pF 

S3A R40 

2.2k 
C26* 

Z33 pF 

e c24 
33pFaZ 

S1A 

R39 

22k 

*Additional components 

To output 
terminal 

IFK067 1 

Fig. 2: Circuits of the two high-pass filters added to each channel. 

These extra components are very easy to add. 
Resistor R40, and its complementary resistor in the 
other channel, R140, are wired in directly between 
switch S3 and points H and I on the PCB which is 
shown in Fig. 3. These resistors replace the short 
wire connections originally there. The PCB can then 
be drilled to take the remaining filter components. 
This can be done quite accurately with a sharp drill 
held in a pin -chuck and twisted in the fingers. If it 
is a Texan kit with a removable base it is easy to 
hold the board against a light and drill through from 
the top. The exact positioning of the holes is not 
critical but it is obviously important to avoid any 
damage to existing components. Take care also that 

1IU11ItUiTT 
the track is not drilled through as the solder joint, 
when made, may fail to close the gap in the track. 
It is better to drill just alongside the track and bend 
the component wire across. 

INCREASING OUTPUT POWER 
There are two approaches to increasing output 
power: one is to increase the peak power obtainable 
under transient conditions; the other is to increase 
the continuous output power from both channels 
simultaneously. The first is a function of the power 
rail voltage while the second is a function of the 
power supply regulation. Both of these factors, in 
turn, are primarily a function of the mains trans- 
former used. The transformer used in the original 
design was chosen for its combination of economy 
and good performance. It would not, however, give 
the regulation obtainable from a rather more expen- 
sive toroidal transformer, such as that used here in 
the Texan II. This has been designed to fit in the 
same space but it has a 75VA rating and has some 
extra taps. The primary has a tap for 220V input 
as well as 240V and the secondary is wound to give 
25-20-0-20-25V. 

The Texan I was capable of delivering 20W + 20W 
into 8 ohms with an intermittent sine wave input 
but would give only 16W+16W with continuous 

Orange 

Red 

Brown 

KK0661 

240V 

0v 

25V Yellow 

Blue 

OV Pink 

Green 
Screen 

Blue 

Yellow 

Colour coding of the toroidal transformer. A small terminal block is 
desirable to take extra secondary leads. The block can be seen below 

the transformer in the photograph above. 
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Fig. 4: Sinewase output with amplifier running at 2 x 20W into 80 
speakers and using 20V taps on transformer. 

Fig. 5: Output of 22W per channel into 40 speakers. Again, 20V taps 
on transformer,. 

inputs. Simply by replacing the original transformer 
with a toroidal version, the amplifier will comfort- 
ably deliver 20W continuously into 8 ohm loads or 
22W+22W into 4 ohm loads. No other circuit 
changes are necessary except that the two 2A fuses 
in the supply lines should be increased to 3A rating. 
The oscillograms in Figs. 4 and 5 show that there 
is no clipping under these maximum output condi- 
tions. 

If it is wished to increase the output!: power 
substantially then the 25V secondary taps can be 
used. It then becomes necessary to change the out- 
put transistors, Tr4 and Tr5, since the breakdown 
voltage, VrEc:, for the TIP41A and TIP42A is only 
60V. The DC rail voltage under quiescent conditions 
is now ±37V. It is therefore quite possible that the 
breakdown voltage of the transistors will be 
exceeded and although there is a chance that they 
will stand it, it is far wiser to be on the safe side 
and replace them with TIP41B and TIP42B respec- 
tively. These have a breakdown voltage of 80V. It 
is not necessary to change any other components. 

Oscillogram, Fig. 6, shows the clean output of the 
amplifier, with the higher voltage rails, delivering 
a continuous sine wave power of 28W+28W in 8 
ohm loads. Probably of more significance is the 
oscillogram shown in Fig. 7 which shows a con - 

Fig. 6: This time the 25V transformer taps are used, giving 2 x 28W 
into 80 speakers. 

Fig. 7: Output from one channel providing 40W into an 80 speaker 
using 25V taps on mains transformer. 

tinuous sine wave power of 40W being delivered to 
an 8 ohm load. The amplifier will, in fact, give an 
instantaneous power of about 100W on transient 
inputs. The effect of this, for normal music listening, 
is that peaks sound extremely clean. My record of 
Beethoven's Ninth suddenly seemed much better, 
and all the time I have been blaming it on the 
recording company! 

In order to maintain these higher powers it now 
becomes highly advisable to add an extra heat sink. 
For this I have used a short length of Redpoint 
M -type Powersink. Unfortunately this is just too 
wide to fit in between the sockets on the back of 
the Texan without some modification. One fin section 
has therefore been sawn off each side of heatsink 
reducing its size to 314 X 134in. It can then be drilled 
and tapped to take the 6BA screws which hold the 
original heat sink assembly together. 

Alternatively it might prove easier to use separate 
countersunk screws to hold the transistor mounting 
plate and the heatsink independently on to the back 
panel of the amplifier. In this case all the screw 
heads will be "blind" being sandwiched between the 
parts of the assembly. The screws should therefore 
be inserted and held in place with a touch of Durofix 
until they can be tightened up with the nuts, Fig. 8. 
Although this is rather tricky it does avoid a slight 
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Finned heat sink 

IJUULILIL ,n,Puuuu 
Back 
panel 

IFK0681 

Fig. 8: Suggested method of fixing new heatsink. 

"bodge" which is needed to work the screws between 
the fins of the Redpoint Powersink. Whichever 
method is used a smear of heat sink compound 
should be placed on the adjoining surfaces. 

TAPE MONITOR 
The tape monitor facility is very simple to add 

from a circuit point of view but it requires rather 
more care to add mechanically. The function of the 
tape monitor is to provide a means of breaking the 
amplifier between the equalization stage and the 
tone control stage so that a tape recorder with 
separate record and replay functions can be inserted 
to "fill the gap". This allows a recording to be made 
off a disc, for example, using the correct equalization 
in the first stage. The remainder of the amplifier 
can then be used to amplify the tape recorder out- 
put so that a direct comparison can be made between 
input and recorded signals. 

Input from 
tape recorder 

Equalisation 
9 stae Output to 

tape recorder FK 069) 

Fig. 9: Emitter -follower buffer stages must be introduced for the tape 
monitor facility. 

The tone control stage in the Texan must be 
driven from a low impedance source so it is neces- 
sary to buffer the tape monitor inputs with a pair 
of emitter -followers as shown in Fig. 9. This modi- 
fication can be incorporated by wiring the extra 
transistors across the back of the Auxiliary Input 
socket and putting a small switch on the back panel. 
A neater alternative is to make use of the Mono/ 
Stereo switch. Although it is normal to have this 
facility on a stereo amplifier I have found that it is 
very seldom used in practice. Since the switch unit 
S2 is a 2 -pole changeover type it is ideal for its new 
role. 

Auxiliary socket 

Tape Monitor 
output input 

*Additional components 

+15V 

-15V 
IFK0701 

* components list 

Resistors 
R39/139 2.21(í? R41/141 100142 
R40/140 2.2k0 R42/142 15kí2 
All resistors 10% ;W carbon film 

Capacitors 
C24/124 33pF polystyrene 
C25/125 33pF polystyrene 
C26/126 33pF polystyrene 
C27/127 101eF tantalum bead 

Transistors 
BC132 TIP41B TIP42B 2 off each type 

Heatsink 
Redpoint M type modified, see text, or similar. 
83 x 44mm (33 x 11ín.) 

Transformer 
Toroidal transformer Type T1295 available from 
SIGA Electronics Ltd., Sunderland Road, Sandy, 
Bedfordshire SG19 1QY for £888 inc. VAT and p/p. 

In the high power version the fuses -should be 
3A rather than 2A. 

; 

The actual circuit modifications are shown in 
Fig. 10. Resistor Rlll is no longer necessary and 
can be removed from the PCB, making room for the 
new components. The circuit track connecting to 52 
is removed. The easiest way to do this is to cut the 
track with a sharp razor blade at the ends of the 
unwanted section and then heat the track with a 
fine soldering iron so that it can be peeled off with 
a pair of tweezers. The board should then be drilled 
very carefully as shown in Fig. 11 and the extra 
components wired in position. It is, unfortunately, 
necessary to use a few wire links in order to com- 
plete the modification but they fit in quite neatly as 
shown. 

The input connection to the Monitor switch can 
be made using the existing length of twin screened 

KM 0358 

Cut 
track 
here 

iVR3 
1 

Fig. 10: Circuit of one of the buffer stages. 
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Fig. 11: Area of PCB affected by tape monitor modifications. See also 
Fig. 3. 
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This rear view of the Texan It should help in placing the new heatsink, 
required for the higher power ratings. 

cable which normally runs between the AUXILIARY 
DIN -socket and the AUX. position of S3. In the 
photograph this wire is shown running underneath 
the PCB, however it can just as easily be run over 
the top with the connections being made to the 
upper leads on S2. The unused contacts on S3 can 
be left open or, more usefully, can be shorted across 
to the RADIO contacts so that two different sensitivi- 
ties could be selected for one source by switching 
from RADIO to AUX. at the front panel. 

Another rather fortuitous point is that the "O" of 
"MONO" on the front panel can be removed with 
a little delicate surgery leaving an appropriate 
"MON" for "monitor". 

Adding this tape monitor modification gives an 
extra advantage in that it AC couples the equalisa- 
tion stage to the tone control stage. On reflection I 
think I was rather over -anxious to reduce the num- 
ber of capacitors in the Texan to an absolute 
minimum. The result of DC coupling between these 
two stages is that the DC gain of the tone control 
stage becomes dependent on the setting of the bass 
control. Thus, if there is a small offset voltage at 
the output of IC1 this will be amplified by the follow- 
ing stage. If the bass control is then moved rapidly 
there can be a rather disconcerting plop in the loud- 
speakers. If your Texan suffers from this it is well 
worth while to insert a 10µF capacitor between R11 
and the junction of R12 and R13 even if you do 
not wish to add the tape monitor facility itself. 

IN CONCLUSION 
I hope that the modifications suggested above will 

provide the answers to the majority of constructors' 
problems. They are not very dramatic but, as I said 
earlier, to do much more would be to change the 
concept of the Texan's value -for -money design. In 
spite of the odd bits of "knocking copy" that have 
since appeared I still think it was quite a good 
concept. It is clear that the changes can be made 

singly or collectively according to how much time 
and money the constructor wants to spend. 

To those people who have blown up several sets 
of output transistors, there is little I can offer but 
my sympathy. If the specified devices are used it is 
extremely unlikely that they will have been faulty 
themselves. However, they are connected across a 
beefy power supply with no form of current limit- 
ing in series with them. Any circuit fault which causes 
both transistors to turn on at the same time, even 
momentarily, will almost certainly cause them to 
blow. It is therefore vital to ensure that the greatest 
care is taken when soldering the output stage com- 
ponents. There is always a reason why things go 
wrong no matter how sure the unlucky constructor 
may be that "it just happened." Furthermore, one 
disaster may well cause a degradation of another 
component, so if you have an accident make sure 
you remove and check all the devices before throw- 
ing away another good set of power transistors. All 
the transistors can be checked adequately with an 
Ay() and ICs can be checked by swopping around. 
If IC3 or IC10 is removed, protect the output devices 
by breaking the set-up link in the emitter of Tr4 
or Tr104 respectively. Finally, if you do not have a 
fine soldering iron or do not know how to use it, buy 
one and practice. I have seen some of the plumbing 
jobs that have been perpetrated! You don't know 
whether to laugh or cry! 

Editorial Note-The author has also supplied some 
technical information on disc equalisation. Interested 
readers can obtain a copy of -this by forwarding a 
self-addressed stamped envelope to PW marking the 
outside of the covering envelope "Texan II." No 
other correspondence should be enclosed. 
Reprints of the original series of articles on the 
Texan can still be obtained from PW for 40p inc. 
p/p. Make out cheques/postal orders to IPC Maga- 
zines Ltd. and mark covering envelope "Texan 
Reprint." 
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R.. APOLLO Part 
VARICAP AM/FM 
STEREO TUNER 
W. POEL* 

IN THIS, the third part of the Apollo series, we 
will look at the way varicap diodes can be used 
in an AM/FM system to give simple frequency 

control using a single long -throw slider poten- 
tiometer. 

The complete tuner offers a specification com- 
patible with most hi-fi systems, yet it is built from 
a series of AM/FM modules which are simply inter- 
connected on a base board. This method of construc- 
tion does away with the uncertainties of various 
pieces of wire trailing around the chassis and allows 
the constructor to use ready -built modules for sec- 
tions such as the FM IF strip which otherwise may 
be considered beyond one's resources to test and 
align. 

THE COMPLETE SYSTEM 
The theme of the Apollo series is the "all -electric 

wireless" so do not be surprised to find that varicaps 
abound in all the signal frequency tuned circuits. 
The tuning is accomplished by means of the long 

Ambit Int(rnational 

Cl 
0.047 

yF 

Ski 
FM aerial 

01 

9.1V 

R1 33 
C2 

0.33jF 

8 

i 

i 
FM tunerhead 

O 

C3 
t00yFT 

i 

5 16 17 

i 
51d 

o 
VR2 5k 

5 

R2 
4.7 

Vcc 

- AGC 

FM/IF 
pin 10 

IC1 

slider pot and the cursor gives direct scale readout. 
Fig. 3.1 shows a block diagram of the complete unit. 

For the front end of the FM section the new Toko 
EC3302 varicap tunerhead was chosen since it offers 
a low-cost combination of performance and varicap 
tuning together with an a.f.c. system that is directly 
compatible with the output of the IF detector. 

The importance of compatibility should not be 
overlooked since methods of a.f.c. vary considerably 
and the system used in the LP1186 for example does 
not suit a quadrature detection system such as that 
used by the KB4402 IF IC. 

The input stage to the tunerhead is an FET with 
Facilities for either 300 or 75 ohm aerials. The mixer 
stage then feeds the IF signal at 10.7MHz into the 
IF amplifier block with the local oscillator function- 
ing at the signal frequency plus 10.7MHz in accord- 
ance with usual superhet techniques. 

The IF amplifier (Fig. 3.2) is worthy of note since 
it employs two linear phase filters rather than the 
popular ceramic filters, giving good selectivity at 
10.7MHz. 

C4Jn l l 47y1i"'T('_O¡ 
/. 54 

o 
53 

rjI R3 

N 4.7 
LED 

+12V 

Stereo decoder 

L 

R4 2.2k VR3 50k 

Ski 
AC mains 

Fig. 3.1: Block diagram of the complete AM/FM Varicap Tuner showing Interconnection of units and switching arrangements. 

PSU 
30V 

+121/ 

VR1 
100k 

Slb 

1 

Bias 

o 
52 

AM tuner AF 

+12V 

R5 C5 
4.7 5yF 

+12V 

Audio 
output 
Im 

51. AM/FM 
52 Stereo /Mono 
53,.. Mute 
S4 AFC 

52a IAM 03651 
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* components list 

FM TUNERHEAD 
Toko EC3302U (Ambit) 

FM IF MODULE 
Resistors 

R1 3300, R9 
R2 47052 R10 
R3 2-2k0. R11 
R4 560 R12 
R5 2 2k0 R13 
R6 120kS2 RU 
R7 33052 R15 
R8 470f) 

A11 #W ±5% carbon 
VRi 470kß skeleton preset 

Capacitors 
Cl 0.01!.F 
C2 0 01¡:F 
C3 0022µF 
C4 0.01uF 
C5 0.022pF 
C6 0,22µF 

1 Oti1 
18kS2 
33k52 
4 7ki1 
2 7kS1 

4.7ki2 
4 7kS2 

C7 0 O1uF 
C8 001,tF 
C9 0.01/if 
C10 0.01pF 
C11 O O1rrF 

Inductors 
Ft, F2 Toko 88R3125N Linear phase filter (2 oft) 
L1 Toko TKACS 34342/3 double tuned detector 
L2 22,41 choke 

Semiconductors 
Tri 6F274 
ICI CA3089E or TDA1200 

STEREO DECODER MODULE 
Resistors 

RI 16k52 R4 3.9k1;2 
R2 íkí2 RS 390:2 
R3 3'9kí2 

All }W 5% carbon 
VR1 5142 skeleton preset 

Capacitors 
Cl 470pF 
C2 0.25pF 
C3 0.5µF 
C4 0 05pF 
C5 0.02E<F 
CS 002µF 

Filter 
FI Toko 8LR3107N pilot tone filter 

Integrated Circuit and LED 
1C1 KB4400 (or MC131OP, CA1310E, SN76115N) 
01 TIL209 or similar 

C7 0.25pF 
C8 2rrF 18V 
C9 10µF 25V 
C10 10µF 25V 
C11 0.047EeF 

AM TUNER MODULE 
Resistors 

R1 4752 

R2 33051 
R3 100k5) 
R4 100ki1 

At! }W ±5% 

Capacitors 
Cl 15000: 
C2 10pF 25V 
C3 10E<i= 25V 
C4 1504pi" 
C5 10;.4F 16V 
C6 O1pF 
C7 56pF 
C8 330pF 
C9 0.47rrF 35V 
TCI, TC2 5 to 

R5 100k5) 
R6 33kj2 
R7 200'4i) 
R8 1 kiì 
R9 2.21d) 

CIO 0-0472LF 
C11 1OuF 18V 
C12 0 1/;F 
C13 0.1/LF 
C14 047µF 35V tantalum 
C15 4700oí 
C16 4700pF 
C17 4pF 4CV 

tantalum 
25pF miniature trimmer (2 off) 

Inductors 
T1 Toko 6A6371 
T2 Toko 6A6372 
IFT1 Toko YHCS11100AC2 
CFI Toko CFU050D 
Li Ferrite rod aerial (see text) 

Semiconductors 
D1 1N4148 
IC1 LM1820N (or CA3123E,;cA720, NE546) 
IC2 MVAM1 

Resistors 
RI 10051 1 

R2 4.752 }W 
VRi 100k52 skeleton preset 
VR2 5k12 linear carbon 
VR3 50kí2 linear 150mm slider (Riviin WS15 

Capacitors 
Cl, C2 1004E 25V (2 of,) 
C3, C5 1000pF 25V 
C4 470µF 40V 
C6 -C8 0.1pF (4 off) 

Semiconductors 
DI, 02 1N4148 (2 off) 
D3 -D6 1N4001 (4 off) 
07 9 1V 400mW Zener 
ICI 78L12 
IC2 MC7818CP 

Miscellaneous 
Ti Mains primary, 0-20V 0-20V 6VA secondary 
LP1 Mains neon indicator 

MISCELLANEOUS 
Resistors 

Ri 3351 
R2, R3 4-7i2 
R4 22ki2 
R5 47f2 

Capacitors 
Cl 0047µF 
C2 0.33pF 
C3 100µF 10V 
C4 4.7«F 16V 
C& SpF 16V 

Switches, etc 
S1 -S4 4 -way pushbutton unit (6 pole e(o 1- 2 pole 

c/o 4 2 pole c/o + 2 pole c/o, non -inter- 
locking) 

S5 Mains on/off pushbutton 
ME1 200µA f.s.d. edgewise meter 
Case approximately 400 x 220 x 75mm (16 x & x 3inj 
Escutcheon 
Printed circuit boards, coaxial cable, twin screened 
cable 
Ski Mains input socket 
SU 5 pin 180' DIN 
S1;3 Coaxial socket 
D1 7 5V Zener 

Compute kits including case and escutcheon are 
available from T.T.S. Ltd., 7 West Road, Westcllff- 
on-Sea, Essex. Kits for FM/IF, stereo decoder and 
AM modules are available from Ambit International. 
Order numbers are 91200, 91310 and 9720 respec- 
tively. 
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Linear phase filters have certain advantages over 
the ceramic types and they may be summarised as 
follows : 

Lower intermodulation distortion; 
Being LC the temperature stability is better; 
The out -of -band attenuation is superior. This 
means that whereas some of the signal from the 
local oscillator may leak through ceramic filters 
from the front end it will be very much more 
severely attenuated in this eight -stage filter. 

Experience has shown that the susceptibility of 
the IF amplifier device to local oscillator leakage is 
unpredictable: some chips may not be affected at all 
whilst others suffer severe muting as a result of 
instability induced by this leakage signal. 

TRANSISTOR STAGE 
The transistor gain stage compensates for the loss 

caused by the two filters and then feeds the IC with 
a suitably tailored 10.7MHz signal for amplification, 
limiting, detection and muting. 

+12V 
o 

From tunerhead 

J F1 
p._ BBR3125N 

R1 
330 

R2 
470 

mom 
Cl TOlpF 

83 
2.2k 

Tri 

R5 
22k 

BF274 

84 
56 

C2 C3 TOtyF 0-022T31 
ute 

C8+ 
0.01yF 

C5 

T 
0.022NF 

5 

C6 
022pF 

Much has already been said about the CA3089E, 
but the other versions (e.g., Kyodo's KB4402, SGS's 
TDA1200 and Hitachi's HA1137W) all seem to per- 
form similarly except for the muting function. 
Although there is a preset on the board to set the 
threshold of muting, the muting variability of dif- 
ferent devices leads to problems in predicting the 
exact effect that any sample will provide. 

Most devices tried to date have offered a quite 
acceptable level of muting and some are quite fault- 
less. 

The meter drive facility is fed to the panel meter 
to provide a guide to fine tuning. Although a facility 
exists for centre -zero tuning meters it is not neces- 
sary unless one is after a tuner that resembles a 
Concorde flight deck rather than a means of repro- 
ducing euphonic sounds. 

QUADRATURE DETECTOR 
The quadrature detector of the IC is quite simple 

but can pose problems in alignment where the double 

L1 TKACS 34342/3 r-- 1 r--------, 
, 

aaati--. 11 
I ,á 

¡22NH I I ..1--.., I 

R10 L -------J 18k 

0---VW-11, 
8 9 

C9 
001yF 

T 

C10 
0.O1uF 

mmow 

R9 
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13 

R11 
33k 

ME1 

814 AF 
4.7k 

R15 AFC 
4.7k 

C11 
0.01pF 

iW033 

206 

Fig. 3.2: Circuit diagram on the FMIIF section of the tuner. This unit takes its input from the tunerhead. 
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Already we know of 22,000 people 
who like our ideas. 

In October of last year we ran 
several ads announcing a brand- 
new service for amateur electronics 
enthusiasts. 

The new service was called 
Doram. 

And it promised the first -ever 
professional electronics service for 
amateurs. 

We said that if you didn't get 
your order within seven days we'd 
refund your money. So you'd have 
no long wait. 

We said that we'd only give you 
top quality, big -name components. 

We said that we'd give you a 
no -quibble guarantee and replace 
any component which arrived faulty. 

And finally we said that we'd 
offer you a choice of millions of 
components on over 4,000 product 
lines. 

Buy the Doram catalogue for 
25p,we said, and you'll get a 
fantastic electronic component mail 

order service. 
We were as good as our word. 
And your letters of thanks 

flooded in. Thousands tried our 
service. Hundreds went out of their 
way to write congratulating us. 

'Your storeman must be power 
assisted, you said. 

'I think you are a good firm and 
live up to your advertisement well; 
you said. 

'How nice to find a firm which 
actually stocks all the items in its 
catalogue,' you said. 

And an awful lot more we'd 
blush to admit. 

The Doram catalogue is still 
available, price 25p. 

To encourage you to try us 
we'll give a £10 voucher to the first 
catalogue buyer out of the post bag 
on 30th June. And a £5 voucher to 
the next 19 new buyers. 

Similarly, on 31st July, we'll 
give a £10 voucher to the first new 

catalogue buyer. And a £5 voucher 
to the next 19 new buyers. 

Use the coupon now while the 
offer lasts. Only these coupons 
are eligible, and all unsuccessful 
coupons from the June draw will 
also be entered for the July draw. 

r 
£10 VOUCHERS AND 

£5 VOUCHERS TO BE WON 
I enclose 25p and look forward to 
receiving my Doram catalogue. 
Doran. Electronics Ltd., PO Box TR8, 
Wellington Road Industrial Estate, 
Leeds LSI2 2UF 

Name 

Address 
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POWER UNIT Type A126 
Supplying 6, 7.5 or 9 TRANSFORMERS Volt DC at 200 mA. 
In moulded case form 
ins a 2 pin 5A matin 

p' 
2 metre output lead 
with 4 -way mutiDhy 
giving 21 and 25 mm 
rockets and 3.5 mm 
Plug. l 

Price 6210. Poet 10p. 

e 
'z3 

NiiliHoused 

CASED TRANSFORMERS 
in .mart resin -coated steel casse, 

with 3 -core power cable and outlet Rocket, 
fused primary winding. Isolation type. are 
Btted with 3 In outlet sockets, and are 
available with 110 volt or 240 volte put. 

n aisle). Aeo types are fitted with 
2 flat style sockets up to 600 VA. 9 -pm 

50 Volts 
Prim. 200-240V. 
lee. 18. 25, 33, 40. 30V. 
AIDD. Rs}, Price Yost 

No, f f 
0.5 102 2.58 047 

60 Volts 
Prim. 280-240V. 
8ec. 24, 30, 40, 48. SOY. 

Atop, Re}, Price Poet f f 
05 124 8.41 0.56 

2" and 4" PANEL METERS 

pin 
sockets from 750 to 3000 VA. Bee Auto and 
Isolation sections for price.. 

1 103 3-48 0.56 
2 104 6.08 884 

7 l'LG 841 058 
' 127 609 0.71 
3 125 7.52 0.80 

2" 4" 
812E: 60nuu Wide SIZE: 110mm Wide 
z 46mm High 1 x 82mm High x 
40mm Deep. 43mm Deep. 
Movement I.R. Movement I.R. 

Ohms Ohms 

SAFETY ISOLATING 
Prim. 120/240V. See. 1201240V. Centre Tap 
with Screen 
VA Ref Price Price Price 
(watts) No. Cad Plugs Open Post re 

ß 

3 105 5-81 0.72 
4 106 7-58 0.88 
6 107 1830 095 
8 118 1880 1.13 

10 119 1702 0..1. 

4 123 8.76 0.95 
5 40 8.76 895 
ß 120 1180 1-01 
8 121 1600 119 

70 122 1820 O.A. 
13 189 1860 O.A. 

0-60 micro A. 1250 0-50 micro A. 1400 
0-100 micro A. 580 0-100 micro A. 730 
0-500 micro A. 170 0-500 micro A. 200 
0-1 mA 170 0.1 m A 200 
0-6 mA 170 0-6 mA 200 
0-10 mA 6 0-10 mA 8 
0-60 mA 6.5 0-50 mA 0.5 
0-100 mA 86 0-100 mA 0.6 
0-600 mA 0.5 0-600 mA 0-5 
0-1 AMP 0.5 0-1 AMP 0.5 
0.2 AMP 0.6 0.2 AMP 86 
0-26 Volt 15K 0-25 Volt 16K 
0-50 Volt 60K 0-50 Volt 50K 

Volt 300K 

it 2 Pin + f 
1 Earth 

60 149 886 9.88 387 068 
100 150 946 088 4.90 0.64 
200 151 11-46 0.88 814 0.80 
250 152 1890 0.88 8-80 088 
350 153 1650 0-88 1188 0.95 
500 154 1786 0.88 1883 1.13 
750 155 2710 1-10 8069 O.A. 

1000 166 85-40 1.10 2813 O.A. 
1500 157 4800 140 83.87 O.A. 
2000 158 4976 2.84 87-10 O.A. 
3000 169 7846 2.64 68.66 0.A 

MINIATURE AND EQUIPMENT 
Prim. 240V with screen. 

Volt. Miliamps lief. Price Yost 
Bee. 1 Sec. 2 Sec. 1 Sec. 2 No. 8 f 
3-0-3 200 238 160 0.25 
0-0 0-8 600 500 234 1.88 0.26 
0-0 0--6 1000 1000 '212 1.90 0.47 
90-9 _ 100 - 13 1.40 0.26 
0.9 0-9 330 330 235 1-50 0.25 0_8_y 0-8-9 500 600 207 1.03 - 0 34 

0-300 Volt 300K 0-800 
"g" Meter 170 **it'' Meter 200 
VII Meter 5250 VII Meter 52500. 
VU Meter. are complete with detectors. 
Modern wide view. 
Price 2' 63.20 Pat 100. Price 4' 8100 
Pont lop. Lampe 60P per net. 

12 á 24 Volts Prim. 200-240V. 
Pat 12V 24V No. 6ps 

Ref. ce 
a 

0.3 015' 242 168 0,34 
0.6 0.2.5 111 138 034 

1 0.5 213 1-74 0.47 
2 1 71 2.80 0.47 

0-8-9 0-8-9 1000 1000 208 2.75 0.47 
1615 - 40 - 240 1.86 025 

36 0-15 200 200 238 1-88 0'ßS 
20-0-2e - 30 -- 241 1.35 0.25 
0-20 0-20 150 150 237 1.88 0.35 
0-15-20 0-16-29 500 500 205 2.78 0.50 
0-20 0-20 300 300 214 193 0.47 
0-20 - 3500 NO SCREEN 1110 830 0.84 

} watt CARBON FILM RESISTORS 
O watt at 70C E 12 range 1011-1Mí1 5% 
toi above 470 K n 10% toi at 96p per 100. 

4 2 18 8.98 0.58 
8 3 70 44i 068 
8 4 108 4.66 0.64 

10 5 72 8.20 0.79 
12 0 1111 6.51 0.72 

20-12-0-12-20 - 700 
(WC) 

- 221 2- N 0-47 
0.16-20 0.16-20 1000 1000 208 860 0ß6 
0-15-27 0-16-27 500 600 203 800 0 50 
0-15-27 0-15-27 1000 1000 204 885 0.88 

CI000 MULTIMETER 
Special Offer 
Compact General Pur. 
pose Mini MultiP.I.P.I.P.I.V.eter. 

- 
-.= 

16 8 17 700 0.80 

30 15 iá7 11255 1.01 
40 20 232 1486 O.A. 
60 30 226 111 88 O.A. 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
Oae Amp Two Amp Four Amp 811 Amy 

60 P.I.V. 25p 60 P.V. p 100 P.V. 65p 50 P.I.V.P. Up 
Input Reeietance 1000 --- - --- 
ohms per volt \ - 

Ranges: 
AC Volt. 0-15, 50, 250 

1000 V 
DC Volte 0-10, 60, 250. 

30 Volts 
Prim. 800-240V. See. 12, 18, 30, 34. 30V. 
Amps Ref. Price Pst 

No. a a 
0.5 

p 100 P.I. . 40p 200 P.I.V. 599 100 P.I.V. V. 70, 100 P.V. N V40 
200 P.I.V. $8p 200 P.I.V. Up 400 P.I.V. Up 200 P.I.V. sop 
600 P.I.V. 80p 400 P.I.V. 50p 600 P.I.V. 76p 400 P.I.V. pop 

ADD lop P a P PER ORDER 

1000 V :_. 

DC Current 0.1 mA w 
0-100mA - - - 

uei 60nce 
240-150Ko 

ohms 
Size x x 90 mm 

lee, Test Prods, Complete with 
price Inetrnctlone. Special prior 6a N Poet 26p, 

112 1.80 0.47 
1 79 840 058 
2 3 850 0.66 
3 20 4.60 0.64 
4 91 640 0.72 
5 51 7.16 0-72 
6 117 718 O.AB 
e AH 9'66 O'95 

30 89 9.67 0.95 

PLEASE 

ADD 8°/ / O 

FOR VAT 

POWER UNIT Type CC 12-05 
Output .witched 3, 46, 6, 7 5 
9 and 12 volts at 500 mA D.C. 
Operates from 240 V main., 
suitable for Radios, Tape 
Recorder., Record Players rte 
Size 7.5 x 5.0 x 14.0cm. Price 

CIOOI MULTIMETER 6895 Pont SIP 

Input Reeietance 20,000 ohms per volt 
Overload protection 
160µA movement, clear scale 
Ranges -AC Volte 0.10, 60, 260, 10001' 

AUTO TRANSFORMERS 
Price Price Pre e 

VA Re}- Cased Plugs Open Poet 
Watts No. 6 2 a 3 pin a f 
Tapped at 116, 220, 2 Volis 

20 119 3N 010 171 047 

MINIATURE NEONS 
6mm dia., I2mm length leads length approx. 20mm. Recom- 
mended ballast resistor 150K ohm» for 240 Volt operation p 
Price: Packet of 10 for 60p. Postage laps 

DC Volte 0-5, 25, 125, 500, 2100V 
DC Current 0-60 mA 
Reeietance 0-60 Kohme, O-6 Mohms 
Decibel. -20 to +22 dB. 
Carrying Cast', Test Prods and Batterie» 
included. 
She: 11.6 x 8.3 x 2.7 en.. 
Price 28-85. Post ßOp. 

Tapped at 115, 200, 220, 240 Volts 
150 4 6.88 0.20 4.12 0.66 
260 66 7.00 0'N 4N 0.64 
300 68 0.90 0.20 6.81 0.72 
650 67 3099 0.80 880 0.96 
750 83 lí83 086 10.80 096 

1000 84 1737 0.85 1868 113 
1500 93 31.37 0.85 1981 0.A 
2000 
8000 7á 

88.11 
9 94 á.1ó 86-lÓ 0.A 

ASP 
DEPT PW6, SIMMONDS 

CANTERBURY, KENT. 

LTD 
ROAD, 

Tel: 

. 
WINCHEAP, 

(0227) 52436 

Ban NI U III ill........ 
Il 1N V ERTORS si 240v-50Hz. from your 12v car battery. 
III 25 watt -E3 IN + 30p p & p. 150 watt -E18.80 + Sap P & P. 

40 watt -L9 N + 55p p 6 p. 300 watt (12v)-623-811+£1.05 p & p. . 75 watt -31 14 + 75p p6 p. 300 watt (24v)--63270+ £1.05p&p 
All above Inverters are in kit form but may be purchased built up & ready 
for use. Price list sent on receipt of stamped addr d envelope. 

pm 

P.W. AUTOMATIC EMERGENCY SUPPLY ill 
250v-50Hz-150 watt Invertor with built in battery charger. In event of 
power failure switches over automatically from battery charging to Invertor . operation. Cet. as appeared in Dec. 73 P. W. Complete kit of parts (excluding 
meter) 22.68 + £1.10 p 6 p. 

» COMPLETE IT INVERTOR 
houses, boats 8 watt -12v -Fluorescent light,t, 

suitable for teT nts, caravans, . and secondary lighting for, factories, hotels etc. 12"-8 watt £2N + 250 pl,p. 21"-13 watt. 3.830 + 330 30p 6p. 
TRANSFORMERS & COILS II Both high volume 6 small order capacity available for Mains, R.F., & I.F. 

Transformers. Before you buy elsewhere 1st us quote you and see what 
you save. 
V.A.T. at 8% Included. 

U TRADE A EXPORT ENQUIRIES WELCOMED 
a ASTRO ELECTRONICS, 18A SPRINGRANK RD., CHESTERFIELD, 

DERBYSHIRE . .1.....1111.11....... 

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 
(WIDxL): 1.7/18" x 11.3/4 x 14.11/18". Weight: 19 ounces. 

£8'50 each Stereo pair £16.50 
INCLUSIVE OF VAT AND POSTAGE 

web europa 
P.O. Box 9, Ruthin Clwyd 
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tuned detector coil option is chosen. It operates by 
simply mixing the original FM signal and an out -of - 
phase portion so that the original AM results. A 
single tuned coil can be aligned by a meter but a 
double tuned coil can only be set up accurately with 
aid of a wobbulator to observe the characteristics of 
the "S" curve while the adjustment is carried out. 

A single tuned detector will give 0.5% total 
harmonic distortion though in practice this is usually 
only 0.3% with standard broadcast levels. The double 
tuned circuit gives 0.1% THD when accurately set 
up. In practice this figure can again be improved to 
around 0.08% which is rather better than most FM 
tuners costing over £100 claim in their specification. 

Layout is everything with the CA3089E IF ampli- 
fier. Deviate from the suggested circuit at your peril 
since instability can easily be introduced, not easily 
traced and cured only by revising the track layout 
until it ceases. 

STEREO DECODER 
From the detector the audio passes through the 

mute gate to the stereo decoder (Fig. 3.3). The Kyodo 
KB4400 (equivalent to the MC1310P) performs the 
task of decoding a multiplex signal and producing 
the two discrete channels for power amplification. 

Since the various switching signals tend to produce 
a series of unpleasant waveforms together with the 
pilot tone at 19kHz and the 38kHz regenerated sig- 
nal, trouble is removed at source with the Toko pilot 
tone filter on the module. The block contains two 

R1 
16k 

C8 
2pF I 

o 
+12V 

From 
decoder 

IC11 

R2 jm 
1k 

C5 
1 R3 

O.02yrr 

T047yF 

3.9k 

C2 
0.25yF 

C4 
0.05yF 

IC1 
KB4400 

Lt(R 
Outputs 

19kHz 
C7 

(025yF 
I BI 

R5 
390 

C6 
02yF 

D1 
TIL209 

i W 034 1 

Audio 
output 

1AM 03661 

notches: one at 19kHz and one at 38kHz, plus a low- 
pass filter with a roll -off commencing at 15kHz which 
is the upper limit of the multiplex bandwidth. When 
correctly matched only 1dB will be lost at 15kHz 
which is not likely to spoil listening enjoyment. If 
allowed through unattenuated the pilot tone and 
the residual hash could cause amplifier problems of 
intermodulation and high frequency instability. 

Facilities are provided to switch out the muting 
and to manually defeat the operation of the stereo 
decoder. On weak stereo signals intermittent opera- 
tion of the stereo decoder will cause annoyance if 
left in the automatic mode. 

On switching to AM the same power supply is used 
for the tuning voltage but it is switched to positive 
earth system to account for the different orientation 
of the AM tuning diode block. 

The 12V supply is fed to the AM module. Opera- 
tion of this particular unit has been extensively 
covered on Part 1 of this series. The quality of 
the AM section is truly excellent providing a very 
tolerable partner to the FM section. The purity of 
the oscillator waveform is good and this results in 
little interstation noise when tuning the medium 
wave. 

POWER SUPPLY 
Two windings are required for the secondary of 

the transformer to accommodate the different earth 
requirements for the AM tuning voltage from the 
rest of the equipment. Rectification is carried out 
in conventional fashion but the stabilisation and 
smoothing make use of one of the popular 78 series 
three terminal regulator ICs. Fig. 3.4 shows the power 
supply circuit diagram. 

The Marconi International Marine Co. Ltd., 
of Chelmsford, has asked us to point out 
that there is no connection between the 
Apollo SSB/General Purposes marine com- 
munication receiver manufactured by that 
company and any receiver described by us 
in our current Apollo series of articles. 

TO BE CONCLUDED 

( W0351 

Flg. 3.4: Circuit diagram of the power supply section of the AM/FM 
Varicap Tuner. Fig. 3.3: Circuit diagram of the stereo decoder and pilot tone filter. 

209 

www.americanradiohistory.com

www.americanradiohistory.com


Equally tempered or 
Just natural 

In reply to P. G. Quatermain 
(Letters, P.W. May 1975) may I 
offer one reason why purists 
might wince at the idea of an 
organ tuned to the equally tem- 
pered scale? 

As Mr. Quatermain points out, 
notes tuned to the equally tem- 
pered scale will sound at a 
slightly different frequency to 
those of the Natural or Just scale 
and he correctly observes that 
within an octave, these tiny 
errors will not be noticed. How- 
ever, the Just scale represents the 
ratios of frequencies which sound 
most pleasing to the human ear, 
so the slight errors which arise 
through equal temperment are in 
fact small dissonances; if there 
were circumstances under which 
these errors could add, a dis- 
cordant note might result. 

Alan Douglas suggests (Elec- 
tronic Music Production, Pitman 
1973, p 31) that when dealing 
with pure sine waves, results be- 
come dubious after adding waves 
corresponding to a fundamental 
and its sixth harmonic. If we 
are adding complex waves, each 
with its own harmonic series, 
the chances of discord are 
more likely. In the case of the 
"Easybuild" organ with its limited 
footages and stop -circuits tend- 
ing to suppress high har- 
monics, this problem is likely to 
be negligible, but when consider- 
ing a large electronic or pipe - 
organ, the possibility of discord 
is very real. Thus intervals are 
"stretched" away from equal tem- 
perament to tune out dissonances 
the rule being to reconcile purity 
of the octaves with a concordant 

sound. It is in these circum- 
stances that the skill of an experi- 
enced organ tuner really counts. 

The fact that notes generated 
by frequency -division cannot be 
"stretched" has precluded its use 
in large electronic organs de- 
signed for classical or church 
use. Examination of these instru- 
ments reveal that they usually 
use individually tuned oscillators, 
for example the Miller Organ, or 
alternatively pipe organ sounds 
are somehow recorded, stored and 
retrieved electronically. The latter 
system has been brought to a 
high degree of perfection in the 
Allen Computer Organ which 
uses LSI devices to store digitally 
encoded pipe organ tones. 

Nonetheless, now that CMOS 
frequency dividers and genera- 
tors are available, construction of 
a small organ is at last a practical 
reality even for the beginner in 
electronics, and Mike Hughes 
deserves thanks for his clear and 
thoughtful instructions on the 
subject.-Thomas Weil (Croy- 
don). 

Ouchn! 
The letter from Mr. Rix in the 

May issue has given me the final 
prod to write a letter. I have 
wanted to write for quite some 
time on the subject of the misuse 
of certain of the symbols used for 
the metric system multipliers, 
namely 'k' and 'm'. As we should 
all know there is no upper case 
K used at all, only the lower case 
k meaning X 1,000. With the M 
both upper and lower case are in 
use with the upper case M mean- 
ing X 1;000,000, and the lower 
case m meaning X 1/1,000, re- 
spective names are mega and 
milli. 

In a single page advertisement 
appearing in P.W. one regular 
advertiser used upper case K no 
less than 21 times in lieu of lower 
case k. 

In addition we were offered the 
following interesting items: 
Grid Dip Meter-to 280 millihertz 
A.C. millivoltmeter-to 1.2 milli - 

hertz 
R.F. Generator-to 500 millihertz 
Portable Radio, MW/LW-600 

megawatt output (Rather 
whacks Mr. Rix!) 

L.F. Generator-to 1 millihertz 
VHF timer -120-160 millihertz 
P.S.U. 6-9V-300 megamps. 

In the current issue, however, 

things have improved somewhat, 
as we have K in place of k only 
eight times. 

Turning now to Mr. Quarter - 
main's letter (also of the May 
issue) there are two numerical 
misprints in the third paragraph. 
Line five should surely read the 
ratio is 1:1.0594 while line seven 
should read 1.059412=2.-James 
Livie (Heston). 

Car wiper delay 
modification 

With reference to the car wiper 
delay unit as featured in the 
May issue of Practical Wireless, I 
wish to point out that during the 
last few years permanent wiper 
motors have been fitted to many 
cars. These motors are wired up 
as shown in Fig. 1. 

As there were no details in the 
article concerning fitting the delay 
unit to this type of motor, I de- 
cided to devise a method of my 
own. The only, extra components 
needed were a miniature relay 
(12V 185ohm coil) with two pairs 
of changeover contacts, wired in 
parallel, and a DPDT switch in 
place of the one specified, Fig. 2. 
I find this arrangement works 
very well and I hope that it will 
be helpful to other readers.- 
Colin Robertson (King's Langley, 
Herts). 
-+ ve 

Parking 
switch 

52 

Wiper 
switch 

53 

ve 

+12V 

Sta 

RLA 
1 

53 

Ov 

02 

All switches and relay contacts 
shown in the "off" position. 

RLA 1 

Wiper 
A delay B 

unit 

LW 032 1 

Fig. 1: above, shows the circuit of a perma- 
nent magnet car wiper motor, while Fig. 2 
shows the connections necessary for the 
May PW wiper control to be used with this 

type of motor. 
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Sinclair Scientific kit 
Britain's most original calculator - 
now in kit form 
The Sinclair Scientific is an amazing calculator. 

It offers logs, trig, and true scientific notation 
over a 200 -decade range -features normally 
found on calculators costing around £50 or 
more. 

Yet even ready -built, it costs a mere £21.55 
(including VAT). 

And as a kit it costs under £15 ! 

Forget slide rules and four -figure tables 
On the Scientific, you can handle directly 

all three trig functions, 
their inverses, 
logto. antiloglo, giving quick acces 
to x8 (including square and 
other roots), 

plus, of course, the four 
arithmetic functions and any 
calculation based on them. 

In fact, virtually all 
complex scientific or 
mathematical 
calculations can be 
handled with 
ease. 

Sinclair 
Cambridge kit 
At its new low price, the Sinclair Cambridge 
kit remains unbeatable value. 

The Cambridge is now Britain's most 
popular pocket calculator. And it's not 
surprising. Check the features-then ask 
yourself what other calculator offers such a 

powerful package at such a reasonable price. 

Take advantage of this money -back 
no -risk offer today 
The Sinclair Cambridge and Scientific kits 
are fully guaranteed. Return either kit 
within 10 days, and we'll refund your 
money without question. All parts are 
tested and checked before despatch - and 
we guarantee any correctly -assembled 
calculator for a year. This guarantee also 
applies to calculators supplied in built form. 

Simply fill in the preferential order form 
below and post it - today ! 

572958' ' 
230259 
2.71828 
3-14159 

Mil r1on 
7 8 9 iog 

arccos 

So is the Scientific difficult 
to assemble T 

No. Powerful though it is, the Sinclair 
Scientific is a model of tidy engineering. 

All parts are supplied -all you need 
provide is a soldering iron and pair of 
cutters. Complete step-by-step 

instructions are provided, and our 
Service Department will back you 
throughout if you've any queries or 
problems. 

Of course, we'll happily 
supply the Scientific or the 

Cambridge already built, if you 
prefer-they're still exceptional 
value. Use the order form. 

Features of the Scientific 
12 functions on a simple keyboard 
Scientific notation 
200 -decade range 
Reverse Polish logic 
25 -hour battery life 
Genuinely pocketable 

Features of the Cambridge 
Only 41" X 2" X6". Weight 31 oz. 
Fully -floating decimal point. 

Algebraic logic. 
Constant on all four functions 
(-F-X-) 

Constant and algebraic logic 
combine to act as limited memory. 

Clear, bright 8 -digit display. 
Operates for weeks on 4 AAA 
batteries. 

To: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE17 4BR. 

Please send me 
Scientific kit-£14.95 inc. VAT 
El Scientific built £21.55 inc. VAT 
[]Cambridge kit-£9.55 inc. VAT 
[]Cambridge built-£13.99 inc. VAT 

Signed 

1 
*I enclose a cheque for made 
out to Sinclair Radionics Ltd, crossed. 
*Please debit my *Access/Barclaycard 
account number: 

*Delete as required 

Name 

Address 

L Please print. FREEPOST- no stamp required. J 
Sinclair Radionicsoad, StILtd, sir1=1Elir London Road, St Ives, Huntingdon, Cambs., PE174JH. Tel: St Ives (0480) 64646 
Rag. no: 699483 England. VAT Rog. nu:21 3 8170 88 
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FLEA POWER PROVIDES THE PROOF ! ! ! 
THE EXPERTS AGREE-A GOOD TRANSMITTING AERIAL IS A GOOD RECEIVING AERIAL ! 

A "flea powered" VFA from an average location, operated mainly in the "rush hours" regularly penetrates the "jungle" on 
80, 40 and 20 metre bands. The VFA is ONLY 230cm long but by combining LOW ANGLE with a virtual ABSENCE of POWER 
WASTING HARMONICS the VFA is incredibly efficient. 
ANY ANTENNA WILL RADIATE HIGH POWER-WE'RE TALKING ABOUT "FLEA" POWER!! 
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! Make your selection from the list below: - 
(Each SYSTEM consists of the elegant gold stove enamelled 7' 6" VFA and a matching finish JOY MATCH 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 £32.76 
SYSTEM 'D' for other S.W. and M.W. receivers, all types £2443 
SYSTEM 'J' for TXs and TCVRs up to 500w PEP 160 thru 10m (pa inpt) £4072 
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. Ras 
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 JOYMATCH A.T.U.'s (less radials) 
FIELD STRENGTH METER, (Japanese) 
VALVES, complete set for 9R59DS á 9R59DE, including OA2 stabiliser 

PARTRIDGE SUPER PACKAGE 
Send stamp for details and expert advice. 

COMPLETE RADIO STATION FOR 
ANY LOCATION. Comprising: Trio QR666 
Gen. Coy. RX, Headphones VFA., System 
'A', all connecting cables, del. (our risk) 

ppT1p/L7G Phone 0843 62535 

Box 6 QÇ1JPOSTR/,FS WEIT En6[/re or 62839 

LH.»mllM/f izo 
G3 

(allCED 

Ger 

office 

A 

V 11111111111. 
BARCLAYCARD 

' '4 

£4 73 
£4-82 
£7-20 
£0.70 
£0.72 
£0.72 
£0.93 
£2 10 
£8.12 

£185.18 

Buy it with Access 

And now the FANE 'SPECIALIST' RANGE 
LOUDSPEAKERS 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 15 ohm Guarantee: 2 years 

Recommended Prices inc. VAT 12" `PA 60' 60 watts R.M.S. 
Plastiflex Cone Surround. Fitted 
Tweeter Cone. £29.98 50-15,000 Hz. Rec. Retail Price 

FOR GENERAL PURPOSE PUBLIC ADDRESS 

Must. 
12" 

'DISCO 60' 

`POP' RANGE 
New prices of these 
FAST SELLING and 
RELIABLE UNITS 
POP 15 12" 15w E7.99 
POP 25T 12" 25w £10.99 
POP 50 12" sow EI5.99 
POP 55 12"60w EI9.99 
POP 60 1s" 60w E2I.95 
POP 70 15" 70w E23.50 
POP 10018" loos., E39.95 
Available in impedances 
of either 80 or 150 

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 £29.95 
12" 'GUITAR 60L' 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 

£28.95 

12" `GUITAR 60B' 60 watts R.M.S. 
Linen Cone Surround. 
Frequency Range 45-9,000 Hz. 

Rec. Retail Price 
FOR USE IN MULTIPLES FOR BASS GUITAR 

£28.50 

15" 'BASS 70' 70 watts R.M.S. 
Linen Cone Surround. Frequency Rec. Retail Price 
Range 40-7,000 Hz. Can be used 

£42 50 singly but ideally TWO UNITS IN 
A SINGLE CABINET. 

RECOMMENDED FOR ALL BASS INSTRUMENTS 

AND for those who can afford the 
very best there is our range of 

'CRESCENDO' 
MODELS 
l2"UNITS 

from £45.95 

15" UNITS 
from 

Rec. Retail 

£63.95 
Rec. Retail 

HIGH FREQUENCY 

HORN UNITS 
MODEL 910 Mk II 
Rating 50 
watts with f if 
recommended 
filter. Rec. Price ' 

£19.62-- 
MODEL 912 Rec. Price 
with 

thtev y higher ía22.57 
920 Mk II (as illust) Rec. Price 

significantly increased 
sensitivity. Rating with 
recommended filter 100 watts 
HPXI HIGH POWER CROSS -OVER UNIT 
Suitable for above Horn Units Rec. Price 62.90 

£54.98 

Please send S.A.E. for leaflets on any of above ranges Prices shown correct at I May, 1975 

Distributors (Wholesale & Retail Trade): LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS. 
Manufacturers enquiries to: FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS. 

212 

www.americanradiohistory.com

www.americanradiohistory.com


ORGAN CHIP 
MUSIC lovers and electronic organ 

tyros can rejoice at the latest 
offering from Italian -based SGS- 
Ates, manufacturer of integrated 
circuits. One of its latest prodigies 
bears the innocent title of M251. It is 
claimed to be the first IC ever to 
integrate bass lines, chords and 
arpeggios. 

You have to actually hear this tiny 
chip working to appreciate just what 
it will do. It plays the correct bass 
notes, the right chord and the right 
arpeggio accompaniment (if you want 
it) all in one go, automatically-and it 
changes key, too. 

Having heard this wonder chip, 
feel quite sure that organ players of 
the future will just whisper the tune 
into a loudspeaker and the organ will 
reply, "If you can 'um it mate, I'll play 
it". 

D.I.L. SWITCHES 
At the Paris Components Show 

earlier this year many people were 
exhibiting dual - in - line switches. 
These seem to be coming on to the 
market now and could be of use to the 
amateur constructor who specialises 
in miniature and sub -miniature pro- 
jects. 

Eight tiny single pole changeover 
switches can be accommodated in a 

single 16 -pin DIL package with minute 
switch actuators brought out on top 
of the case and operated with a 

rocker action, or at the sides and 
operated using a slide action. How 
about a fixed inductance ferrite rod 
midget radio where you could just 
switch in (or out) various values of 
capacitance to tune the stations in? 

CHOOSING 'Cs' 
Ah, says you, getting exact values 

of capacitance isn't quite that simple.. 
I can buy a 100pF capacitor, but what 
if I want an odd value to tune in some 
station exactly? 

Well, you could try using a Vee Cal 
TrimChip capacitor. It's an adjustable 
capacitor but its fixed-if you see 
what I mean? These tiny chip capaci- 
tors have a series of minute adjust- 
ment points on their sides. By con- 
necting these points in a variety of 

ON RECENT DEVELOPMENTS 

configurations, it is possible to vary 
the capacitive value of the fixed 
capacitor. The amount by which you 
can vary the capacitance of individual 
units ranges from 1pF to 20pF per 
increment. The components are 
manufactured to a nominal value. As 
an example, a capacitor with a base 
value of 100pF and with ten incre- 
mental adjustments can be set to any 
value between 100pF and 152pF. It can 
be done by rubbing the sides with a 

soft lead pencil-readers are left to 
draw their own conclusions! 

Typical size of a Vee Cal TrimChip 
is 0-18in. long by 0-005in. wide. Ex- 
perimental kits are available which 
consist of a selection of TrimChips, 
a metallic epoxy (for setting the final 
capacitance instead of using pencil), 
dispenser and a book of instructions. 

GETTING TOUCHY 
Another interesting new approach 

(in practical terms, the idea's been 
there for some time) was talk by 
one manufacturer/supplier to market 
touch -sensitive keyboards for things 
like electronic calculators. The key- 
boards are not, as I understand it, 
capacitive and they do need a very 
slight "push", however, the force is 
so small that they could be fairly 
described as touch sensitive. 

The touch causes the plastic film 
itself to move less than four thou- 
sandths of an inch and this is suffi- 
cientto cause a switching effect since 
the plastic film back is metallised. 
The open circuit resistance is around 
the 10MS2 mark and claims have been 
made that the contact resistance is 
only 010. A touching story. 

ELECTRONIC PATTERNS 
When was the last time you bought 

yourself a decent dress? (So, why 
shouldn't lady electronics/radio en- 
thusiasts read Ginsberg?). Think of 
the processes involved in making a 

double-knit pattern. Sketches through 
to finished product. A long business. 

Not anymore, though. An Israeli 
company has brought out a machine 
which seems to do it all in no time. 
The designer sits comfortably at the 
console with a colour display. Here, 
the sketch can be "sketched" and 

colour varied and/or altered until they 
suit. The input of the whole system 
relies for its nourishment on an input 
of nice fresh sketches. It promptly 
converts these into a digital code. 
Needless to say there's a computer 
hidden in the system somewhere 
which assures that everything hap- 
pens in the right order. 

The system takes only one hour 
to change a sketch into colour 
separations and that used to take 
150-200 hours before. (The system 
can also be used to do wallpaper 
patterns). 

KNITTING LIBRARY 
How does it automate things still 

further? Well, the output, in the case 
of a double-knit pattern, is simply fed 
to the knitting machines. A "library" 
of 999 colours is held in the system 
which gives quite a choice. Ah well- 
Ginsberg's going to miss his old 
spinning wheel. 

MINI HENRYS 
Earlier, we looked at some variable 

chip capacitors. I see that some 
miniature variable inductors are now 
on the US market. There's 37 standard 
values in the range which goes from 
0.0011zH up to 1,000EuH-but they're 
variable, too! A minute threaded core 
allows a 20% variation from nominal 
value. But there's still more to come- 
the size. Each unit measures an 
almost unbelievable 0.15in. x 0.2in. 
with a height of 0.16in. It looks as 
though tweezers and a magnifying 
glass will become a standard part of 
the constructor's tool box. 

NEW OP AMP 
I was interested to hear of the new 

CA3130 op amp which manufacturers 
RCA put out. It is an interesting 
beasty because it combines MOS/ 
FET, bipolar and COS/MOS. The 
input resistance is 1.5 x 101252 or 
1.5TS2, and the signal voltage gain is 
110dB. 
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HEATHKIT GR -783 

GENERAL 

COVERAGE 

RECEIVER 
THE GR78 is basically a portable receiver for the short wave 
listener and radio amateur although the medium and part 
of our long wave band are included. The LW band is 

particularly useful now that the BBC has taken it into its head 
to broadcast many sports commentaries on this band only! 

One of many interesting features of the set is the provision 
in the kit of two bandspread scales, one for the amateur 
bands and the other for the short wave broadcast bands, 
the constructor using the one of his choice. Since most 
SWL's eventually turn to the amateur bands in the course 
of time so the scale could be changed accordingly. 

If the idea of a portable receiver conjures up thoughts of 
piles of dead expensive batteries, forget it! The GR78 has an 
internal nickel -cadmium battery which is automatically 
charged from the mains when the set is plugged in but 
switched OFF, or from an external 12 to 15V DC supply if that 
is all that is available. The internal battery can be expected 
to maintain a full charge even if it is used for as much as 
eight hours daily at average listening levels. No need to 
worry about overcharging either, since the set can be left 
plugged into the mains but switched off for as long as a 
month without the trickle charge facility damaging the bat- 
tery. A spring -loaded switch on the dial lights helps to 
reduce the load on the battery. 

CIRCUIT DETAILS 
The internal telescopic aerial, or external aerial, feeds into 

a 40673 mosfet RF amplifier stage which has its own gain 
control. Another 40673 is used in the first mixer which derives 
its injection voltage from an MPF105 Hartley oscillator opera- 
ting on signal frequency plus 455kHz on Bands A, B, C and D 
and minus the IF on Band E. On Band F it operates at 
4034kHz higher than the signal frequency when it feeds into 
a second mixer stage, again using a 40673. The 2N3694 con- 
version oscillator is crystal controlled on 3579kHz also feed- 
ing into the second mixer stage, the output of which is again 
455kHz, the IF on the lower frequency bands. 

The double IF of 455 and 4034kHz on Band F is designed 
to reduce the interference from images which can be very 
troublesome on the higher frequencies when a single IF of 
455kHz is used. The change from single to double conversion 
is achieved automatically with the band switching. 

The output of the second mixer IF stage is fed to four 
455kHz ceramic filters, eliminating any need for IF alignment. 
Two 2N3694 IF amplifier stages feed into a 40673 product 
detector for SSB and CW, another 2N3694 being used in the 
BFO. On AM a simple diode detector circuit is employed. 
A portion of the IF signal is fed to an AGC amplifier stage 
providing two control voltages, for the RF amplifier and the 
first IF amplifier. 

The audio from the PD can be fed direct to the 2N3393 
audio pre -amplifier or via a simple automatic noise limiter 
stage. Another stage of audio precedes the 2N2430/31 com- 
plementary pair output stage, feeding either the internal 
speaker or headphones. The relative signal strength meter 
is part of the first IF amplifier circuit and is operated by the 
AGC line voltage. 

Instant calibration checks are obtainable from a 500kHz 
crystal calibrator using a 2N3393, the output being fed into 
the aerial input circuits. 

CONSTRUCTION 
Construction is considerably simplified by the use of six 

boards; one main board for the power supply and certain 
auxiliary components, a receiver board for the IF stages, etc. 
and four switch boards for the aerial, RF, mixer and oscillator 
stages. The only point of criticism is that holes on the switch 
boards had to be slightly enlarged to take some of the switch 
tags but this did not take very long to perform. 

Installation of the boards and chassis construction pro- 
ceeds logically with even the smallest nut and bolt being 
specified as it is used. There is a line sketch of every item 
used, down to washers, and this is very helpful, even to the 
experienced constructor, when faced with a shapeless two - 
lead blob that turns out to be a 300µH inductor! Where 
possible components are marked with their part number. 

The plate covering the RF and oscillator boards is clearly marked for 
easy alignment. The capacitor -like object to the left of the speaker is 

the nickel -cadmium battery. 
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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 £6.60 C freege 
35W RMS 25-50V 
7 transistors, 7 diodes 

SASO 08.50 Carriage 

50W RMS 25-65V 
7 transistors, 7 diodes 

SAI00 £12.50 Carriage 

100W RMS 45-70V 
10 transistors, 7 diodes 

120 watt module complete with budt- 
in supply-extra heavy duty £24.75 

* 25Hz-25kHz * 0.2% distortion * Noise-80dB * 500mV into 20K * 4-16 ohms * Simple wiring * Short and :satin 
circuit proof * Continuously 
rated * Top -grade 
components 

THE SAI00 MODULE 

POWER SUPPLIES 
UNSTABILISED-READY WIRED & FUSED 

PU45 1 
SuitsSA35 or 

(4 ohm) 06.50 Carriage 
50p 

P U70 or '2 SAlOO (8 
ohm) £9,50 Carriage 

60p 

STABILISED 

PS45 Suits 2 SA35 or 
2 SA50 (4 ohm) £5.50 Carriage 

free 

MT45 Transformer for 
above £3.90 Carriage 

50p 

PS70 Suits 2 SAI00 £6.50 Carriage 
free 

MT70 Transformer or 
above £5.50 Carriage 

6°p 

N.B. PS70 is not suitable for the SASO 

Mk II STEREO DISCO MIXER £29.50 
Carr. 60p 

This well tried unit mixes two decks, handles any 
ceramic cartridge, and features mit over -ride plus 
separate full range bass and treble controls on both 
mit 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 
171in x Sin x 4in deep. 

DISCO MODULE fI2.50 sue 
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 the same high standards of reproduction as the Stereo version. 
Controls: 1-1/phone select, vol, Left deck vol, Right deck vol, bass, treble, 
master vol. Size 125än x Sin x tin deep. 

A 

SAX.ON, 

sr 

:. 
--i 

Paw.a 

_._a, NIXON àtscoffleaIs 
3 -CHANNEL SOUND -LITE £24.75 P. 
Only SAXON can supply such incredible value for monea. 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 Sin X 25in deep. Professional standards 
at a price you can afford! 

A A 
SINGLE CHANNEL High sensitivity compact ADD 8% VAT 
VERSION 07.90 operationlkW. 

Full wave TO ALL ORDERS 
Carr. free 

MULTI -PURPOSE MIXERS 
M4HL M6HL 

£25.00 6 arr. £35.00 Carr. 
P 

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 
MODULE £3.90 free 

This is the basic channel module in the above mixers 
and may also be used for extra imputa on either the 
mono or stereo mixers. Fitted with volume, bass 
and treble controls, requires just a jack and supply 
(9-IOOV) 

saxOld sonrad lite 

41-111-41 

41-6-4" ° 000000000000 
SAXON 

SAXON 
CSE 
100 

COMPLETE 
AMPLIFIER 

£39.90 
Carr. 60p 

100W 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. 

NEW!! 
SAXON MULTIMIX 100 057-00 L1r.60 

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 
327-331 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 lop FOR OUR 26 PAGE 
MANUAL-full circuits & details. 

TERMS OF BUSINESS: C.W.O. 
C.O.D. or ACCESS (just send in 
card number). Send 50p for C.O.O. 
Please send S.A.E. with all enquiries. 

VAT G+ 8% must be added to all 
orders including carr. charges. 
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Discoun 
SPEAKER BARGAINS L 

P. a P. 40p per speaker 
EMI 13"x8" 3 or 8 ohm Plain 2.20 

With Co -Axial Tweeter 
B ohms only . 2.30 

Tweeter & Crossover 3, 8 
or 15 ohm .. 3.OS 

Type 350 8 or 15 ohm, 
20 watt 7.05 

6 " 8 ohm, 10 watt 2.80 1131 
1 ohm, 10 watt 4.50 

B" x 5" C/Mao. 3, 8 or 
15 ohm 5 watt 1.40 

8" x 5" Duelcone 
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 0.40 
Dome Tweeter 8 ohm, 30 watt 3 -SO 

KIT FORM CABINETS TEAK VENEER 
12 x 12 x 8 with 8" 8" x 5" or 

61" and 31" cut out.. . 3-50 
17 x10 x9 with 8" or 13" x8" 

cutout .. .. ,. 4.50 

L 
ELAC 61" 8 ohm Dualcone .. 2.25 
ELAC B' 8 ohm Dualcone .. 2.50 
ELAC 10' 8 ohm Dualcone 

10 watt . 3S0 
ADASTRA 10" 8 or 15 ohm, 

10 watt .. .. .. 3SS 
BAKER GROUP 25 12" 8 or 

15 ohm, 25 watt .. .. 7 05 

Following speakers 15p P. & P. 
21" 8 ohm or 64 ohm 
5" 8 ohm, e/map. .. .. -85 
7"x4"3or8ohm .. .. 1.20 

Crossovers CN23 (3 ohm), 
CN28 (8 ohm), CN216 (16 
ohm) .. .. t'30 

P. & P. .. -15 

18 x 11 e 9 with 8' R 5' or 
13" x8" cutout for EMI 350 405 

P. & P. ea. 50 

MICROPHONES 
CM70 Planet stick metal, 

switch crystal 
DM160 Dynamic omnl-dir. 

ball metal 
UD130 50K/600 ohm, uni -dir 

ball metal .. .. .. 

CONDENSER MIKE 800 ohm, 
1.55 uni -dir 

Cassette Stick Mike with R. 
4.00 Control on/of switch 

(2.5 & 3-5mm J/Ply) .. 110 
8.40 P. & P. -30 

SOLDERING IRONS 
ANTEX CN240 15 watt .. 210 

SKI Kit (15 watt Iron 
2 spare Bib etc.) .. 3.40 

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

comp. . 1.00 
GP93/I or 95/1 ster. 

tryst... . 1 -SO 
GP94/1 or 96/I ster. 

Ceram. .. .. 1.85 
GP101 cryst. comp... 0.80 
GP104 ster. Ceram... 1.85 

snit )(5M or X5H tryst. comp. 1 N 
SXBM or SXBH cryst. 

comp. .. 2.00 
SC5M ster. ceram. .. 275 

CALCULATORS SINCLAIR 
Cambridge .. 1285 
Cambridge with memory 17-N 

B ATTERY ELIMINATORS 
240v input 8, 7.5 or 9 .. 2.05 
TAPES Stnd. LP DP 
5" Sop OSP 1OOp 
55" SSp Bhp 1.40p 
7" GOp 1.10p 1.10p 

X25 25 watt (low 
leakage) .. 2 10 

P. & P. 15 
SONOTONE 

9TAHC or 9TAHC/G Diam. 2-80 
3509 Ster. ceram. Diem. .. 2 50 

GOLDRING 6850 .. .. 3.25 
G800 .. .. 4.10 
G800E .. 710 

P. P. .. 15 
D. Diamond Styli' for above.. 1.25 

G803/6850 .. .. .. 1.05 
G800E .. .. 410 

P.&P. .. 05 

Scientific .. .. .. 111.115 

12v Input, 8, 75, 9 output, l amp 4.25 
P. & P. 15 

PLASTIC LIBRARY CASES 
For 5" Reels .. .. .. 18p 

51" Reels .. .. .. 22p 
7" Reels .. 259 

P. & P. 1-3, 9p ea. 4 or more, lot 35p 

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

COO SOP 33p 30p 
C90 45p Up 40p 
C120 55P 52p 50p 

B IB ACCESSORIES 
Tape Editing Kit Ref. 23 1.35 
Recording Tape 

Splicer .. Ref. 20 1.15 
Cassette Tape, editing Ref. 24 1.50 
Cassette Salvage Klt Ref. 29 45 
Stylus Balance Ref. 32A 1.20 
Spirit Lever .. Ref. 46 -50 
HI -Fl Stereo Test Cassette 2.16 
Groove-Kisen Record Cleaner 1-N 

P. & P. 15p 

Cassette Cases 1Op 
Cassette Head Cleaner 40p 
P. 4 P. 1-5, 5p ea. 8-10, 209 lot. 

11-20, Post Free. 

WHARFEDALE SPEAKER 
BARGAINS L P&P 
Linton Kit (pr) .. 19.9S 150 
Glendale 3 Kit (pr) .. 33.50 2 00 
Dovedsle 3 Kit (pr) . 52.00 200 
Denton 2 Speaker (pr) 30.40 2.50 
Linton 2 Speaker (pr).. 3050 2.50 
Dovedale 3 Speaker 

(each).. 4200 2.50 
Glendale 3 Speaker (pr) 57.40 3.54 
Klnosdale 3 Speaker 

(each) .. .. .. N -OS 4 14 

S end 25y for COMPLETE CATALOGUE, refundable upen eat order. 
ALL OUR MERCHANDISE IS FULLY GUARANTEED. 
S ubject to mantactursr Increase and availability. 

PLEASE ADD V.A.T. 

Riversdale Electronics 
Mail Order Department 

PO. Box 470, Manchester M60 4 BU. 

ULTRON COMPONENTS 
35 PARK AVENUE, POTTERS BAR, HERTS. 01-882 4355 

CASH WITH ORDER, 
OR PHONE US 

DISCOUNTS :-I5 % offfor 12 ± 20°, off for 50-+- 2S% offfor 100 

COMPARE THESE PRICES - 
ALL INCLUSIVE OF V.A.T. 
ALL TOP BRANDED MAKES, AND GUARANTEED 

MAIL ORDER ONLY 

Add 15p p & p for 
orders under £2.00 

AC128 18p BCY42 27p 2N697 14p 2112926 9p R.C.A. 
AC127 18p BCY43 26p 2N698 285 2N3058 18p 40809 sop 
AC128 18D BCY58 lOp 211699 80D 2173054 42D 40310 48p 
AC154 19p BCY69 10p 2N706.1 llp 2113055 44p 40311 82p 
AC187 lop BF154 18p 211708 18p 2733302 UP 40912 600 
AC188 12p BFI77 27p 277914 18p 2N8525 80p 40314 82p 
ACYI7 280 BF182 88p 211918 24p 2112014 IOp 40315 820 
ACY20 19p BF183 ß8p 2N918 80p 2113015 84 40316 48p 
ACY2I 20D BF185 200 2N920 469 2N3663 12p 40317 820 
ACY22 160 BF195 80p 2N929 18p 2113702 lOp 40319 89p 
ACY40 21p BF200 ß1p 273961 660 2773703 lOp 40320 82p 
ACY41 260 BF274 18D 2731131 20p 2N3704 lip TIP28C 90p 
ACY44 Sep BFW88 39y 2111132 209 2113705 10p TIP35 0200 
AD149 46p BFW89 18p 2N1302 ley 2N3707 lOp TIP36C 0880 
10161 86 BFW91 17D 27'71303 18D 2N3708 81) 
AD162 86p BFX29 26p 2N1304 18D 2N3709 70 Stud diodes 
AF114 18p BFX38 ß0y 2N1305 oßp 2N3710 lip 6 Amp ß8D 
AF117 1ßp BFX87 289 2111306 28p 2N3711 lly l5p Am 469 
AF126 2.4p BFX88 21D 2111307 28p 2743730 900 
AF139 829 BFYI1 20y 2N1308 575 2113771 0110 Bridge 19'178 49p BFY38 47D 2N1309 27p 2143778 02ßb Rectifiers 
BC107 10p BFY19 645 2111671 905 2N3791 l026 1A, 50V SOD BC107B lOD BFY50 19D 2111671A 95D 2113819 269 2A, 600V 48p 
BC108 lOp BFY51 195 2761671B 0100 2113866 70D 4A, 200V 55p 
BC109 lOp BFY64 88D 2N2217 oly 2N3903 14p 61, 100V 86p BC109B lip BFY90 725 2N'2218 20D 2N3904 14p 
BC113 18p B8W70 15 2N2220 18D 2N3906 16p B.C.R. 110114 14p B8X26 22D 2N2297 27p 2N3906 16p 1/05 805 BC115 
BC116 
BC116A 

18p1387(67 
13D BY127 

28D 
115 

2112303 
2112369 

76D 
135 

2N4061 
2N5458 

12D 
27p 

1/10 
1/20 

86p 
909 

BCllï 
14D 
18p 

BC105 
MEY103 

0100 
86D 

27623691 
2N2411 

16p 
50p 

0181 
0("2020 

15p 
0100 

/00 
1616/64401 

809 
11 20 BC118 30 

oD 

MJ480 76D 2112646 44D 0028 68p 
BCI34 19 

o MJ481 
MJ490 

96p 
86D 2N2846 70p OC29 60p Tdacs 

BC136 1ßp MJE371 80D 
2N2894 86D OC33 48D 9C90D 01.06 

BC137 18p MJE2801 2E29041 465 0C36 60p 0C45D 01'80 
' BC138 18D 

Si46 
'-N2905 o2P 0071 80p 0045E 0146 

BC153 17p MJE2956 2112906 149 0083 205 80500 01-60 
BCI34 17p 0100 2112906A 10p OCP71 755 I.C.s 
BCI67B 12p MJE3055 850 21129071 189 ZTX107 8D 741 25p 
BC183L 10p MPF102 SOp 2112925 14p PL4005 10 1310 0200 

Mullard Hi -Stab } watt resistors, 24p each 

44ín x 3}in METER. 30µA, 

50µA or 100µA, £3.85. P. & P. 13p. 

TAPE 

RECORDER 
LEVEL 

METER 

500µA, 80p 

P. & P. 10p. 

CARDIOID 
DYNAMIC 

MICROPHONE 

Model UD -130. Fre- 

quency response 50- 

15,000c/s. Impedance 

Dual 50K and 600 ohms, 

£7.40. P. & P. 13p. 

42 x 42mm METERS 100µA, 
500µA, 1mA, 500mA £2.76, 1 l 
P. & P. 

60 x 45mm METERS 50µA, 
100µA, 500µA and ImA VU 
METER £2 92, I I p P. & P. 

EDGEWISE METERS, 90mm x 
34mm, ImA £3.40, 13p P. & P. 

MULTI- 
METER 

Model ITI-2 

20,000 ohm/ 

volt, £6.90. 

P.&P. I64p. 

3WATT STEREO AMPLIFIER 
I W PER CHANNEL 

£4.30. P. & P. 12 f p. 

All above prices include V.A.T. LARGE S.A.E. for List No. 12. 
Special prices for quantity quoted on request. 

M. DZIUBAS 
158 Bradshawgate Bolton Lancs. BL2 IBA 
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Whip 
aerial 

Ext. 
aerial 

X 

Band A: 10,ev 
Band B: 3 
Band C: 3 

Band D: 2 

Band E: 3 

Band F: 2 

40673 
RF amp 

40673 
mixer 

40673 
IF amp. 

8 2nd. mixer 

455kHz 
FL401- 
FL404 

2N3694 
1st.IF amp. 

AGC 1 

2N3694 
2nd. IF amp. 

AGC 
on 

2N3393 
500kHz 
crystal 

calibrator 

1N191 
AM det. 

40673 
prod. det. 

AM o 

2N3694 
BED 

MPF105 
local 
osc. 

CW 
SSB 

2N3694 
3579kHz 

cony osc. 
band F 

ANL Off 
0 

1N191 
ANL 

2N3393 
audio 
preamp 

Standby- 
receive 9.¡V 

Diagram to show stage functions 
in the GR78 

Frequency Coverage 
Band A: 200kHz-403kHz 
Band B: 550kHz-1330kHz 
Band C: 1 3MHz-3 OMHz 
Band D: 3 OMHz-7 5MHz 
Band E: 7 5MHz-18 OMHz 
Band F: 18 OMHz-30MHz 

X29A829 
audio 
driver 

AGC 2 

2N3694 
AGC amp. 

Battery 

Battery 
tridde 

charger 

120/240V AC ;+12/15V DC 

X - 

2N2430/31 
audio 
output 

Audio Output 300 milliwatts 

Crystal Calibrator 500kHz 

160 

1W0311 

Meter Indicates relative signal strength 

Sensitivity* AM CW/SSB Panel Controls Bandspread AM-CW/SSB 
Low High Low High AF Gain -Off AVC-MVC 
End End End End RF Gain ANL -OFF 

3uV 6ev 2icv Panel light Bandswitch 
1 2 0.7 RCV-STBY Main Tuning 
06 1.5 04 CAL 
03 2 02 
02 3 02 
0.3 2 0'2 Rear Panel Muting 

* Signal level for 10dB signal -plus -noise to noise ratio External aerial 
12 VDC Receptacle 
120/240 VAC Receptacle 

Image Rejection Band A: 65dB or more Phone Jack 
Band B: 60dB or more 
Band C: 48áB or more 
Band D: 35dB or more Battery Drain 65mA at 50mW audio output 
Band E: 25dB or more 40mA at no audio output 
Band F: 35dB or more 

IF's Band A to E: 455kHz 
Band F: 455kHz and 4034kHz 

Selectivity 7.:_1kHz wide, 6dB down 

Weight 45kg (101bs) 

Overall Size 292mm wide, 160mm high, 230mm 
deep (111" x 61" x 9") 
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Transistor identification proved a little difficult with some 
devices where the marking was completely missing but a few 
moments with the drawings soon cleared up the identi- 
fication. 

In check lists the colour code is given for each resistor as 
well as the actual value. The length of every wire that is used 
is given, cut from the wire provided. Where necessary the 
length of leads to be left on components is given and even 
the lead shape where appropriate! 

Everything goes together very well, which perhaps is not 
surprising when one considers the enormous amount of 
work that has obviously gone into the preparation of the 
manual. Nevertheless, it is very satisfying when the pile of 
bits and pieces has dwindled to almost nothing! 

The potential builder of this receiver kit needs two things, 
time, and the ability to wield a small soldering iron success- 
fully. As is usual with Heathkit the accompanying manual 
gives every step of the construction with many detailed 
illustrations, some of which are seemingly much too detailed 
for the step involved. However for the newcomer to kit con- 
struction they are invaluable. 

In this top view the main circuit board is on the right, main tuning 
gang just left of centre -bottom linked to the bandspread dial at 

extreme left. 

A frequent worry of the do-it-yourselfer is the subsequent 
electrical alignment required and the fear that a workshop 
full of test equipment will be necessary before the fruits of 
all the labour can be tasted. But no worries need be enter- 
tained here. A short list of tests to be carried out with a 

simple multimeter coupled with a fault-finding chart obviate 
any serious faults before switching on. 

All the coils in the RF and oscillator stages are pre -aligned 
enabling stations on known frequencies to be quickly located 
on each band and cross-checked with the integral 500kHz 
crystal oscillator, in conjunction with the set's relative signal 
strength meter. If one has access to a signal generator how- 
ever then advantage can be taken of the full instructions 
given, enabling the receiver to be aligned to give of its best 
on all bands. 

Having reassured the potential builder of the GR78 kit that 
he need have no worries about alignment it should be said 
that he must be prepared to sit down for quite a few evenings, 
wading through the manual ticking off each step as it is done. 
Spaces are even provided for the ticks! The biggest mistake 
is to jump or anticipate any steps and strangely enough, this 
is more likely to happen with the experienced constructor 
who thinks he can beat Heathkit to the finish! 

Naturally, some previous experience of the construction 
of electronic equipment is desirable and the GR78 kit is 
probably best suited to the hobbyist who has had a go at a 

few simple projects already, and now feels that he is ready 
for a serious project. 

One or two tips as you open the box! Try to find a work- 
space where the set and tools can be left out as construction 
progresses and where the many bits and pieces and com- 
ponents can be sorted out and located within easy reach. 

Do follow all instructions and check all parts as and when 
directed, especially at the start, before any attempt is made 
to begin construction, however great the temptation may be! 
Tidy up after each session and cover over the set and work- 
space. In this way even short periods of half an hour can 
be put to good use, the steps completed to date being clearly 
shown in the manual. 

ALIGN MENT 
The set was working after the initial series of simple circuit 

checks had been carried out and the set had been plugged 
into the mains and left, with the on -off switch at OFF, for 
24 hours while the battery was charged. For peace of mind 
the set was disconnected from the mains while tests and 
alignment were carried out, and plugged into the mains again 
between times. 

Alignment is conventional, trimmer capacitors at the HF 
end of each band and coils at the LF end, but as mentioned 
before, the coils are prealigned and should need little adjust- 
ment. As Radio 2 is on 200kHz it was necessary to cheat a 
bit on Band A (200 to 400kHz) and alter the oscillator coil to 
bring 200kHz just inside the end of the scale to ensure that 
it was possible to tune in Radio 2 properly. 

Band B covers part of our MW band, the balance being 
found on Band C and there are plenty of stations here for 
calibration purposes. Needless to say, the internal 500kHz 
calibration oscillator is invaluable during alignment especi- 
ally on the SW bands. Further adjustments include the BFO, 
calibration oscillator and 5.5MHz trap circuit. 

The kit KJGR78 now costs £125 which includes the 
new rate of VAT at 25%, from Heath (Gloucester) Ltd., 
Gloucester, GL2 6EE. 
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1 
lwr`t212fr 
Car Radio 

IN NEXT MONTH'S 
PRACTICAL 
WIRELESS 

This easily built receiver pro- 
vides switch selected stations 
or manual tuning. Three tran- 
sistors plus a cheap audio 
module rated at 5 watts out. 
Suitable for positive or nega- 
tive earth vehicles. Econ- 
omical consumption allows 
optional operation from dry 
batteries. 

A reliable design for the 20, 40, 80 and 160m bands, 
CW/SSB/AM. Conversion at 5.5MHz and 465kHz 
reduces second channel interference especially at the 
higher frequencies. 

plus 
'IC of the Month' looks 
at the versatile 
TDA 2020 audio IC 

-4 

ON SALE IN JULY 
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DIGITM wAvwOqm 
THE function generator is constructed in a RS 

instrument case type 4. This case has a very 
slim front panel, dimensions 432 x 88mm (17 x 

3.5in). Whilst this particular case is not essential 
(any other type would be suitable), it does lend itself 
to the construction of an instrument having a very 
modern appearance. This, together with the in -line 
layout of the switches and the LED indicators make 
a very functional instrument. 

The instrument is constructed in three parts: the 
front panel; the centre circuit board; and the rear 
power supply. The front panel accommodates the 
switches and most of the switched components. The 
circuit board in the centre contains the 8038 IC, the 
transistors, and most of the remaining components. 
The rear panel is utilised for the power supplies, ± 15 
volts. An inside view of the general construction was 
shown last month. 

ib `, 

8L- 
tty'" 

10 15 20 

. 

,....a 

IC6 
C5 

C2 

i-- ,^*-a a--- 
C1 

DRILLING 
First drill the front and rear panels to take all the 

necessary components. The front panel is marked 
with Letraset legends to suit the knobs chosen, then 
sprayed with a varnish protective. 

Fit the four stand-off mountings and screw in the 
4BA studding which holds the circuit board. 

Some switches may necessitate mounting the cir- 
cuit board further back. Next, fit all the switches and 
indicators to the front panel then the circuit board 
must be drilled with 4BA clearance holes to fit the 
studding and temporarily fitted. 

CAUTION The circuit board is long and thin and 
cannot be used without adequate support. Therefore 
it is necessary to fit a metal frame around the board, 
or two metal strips as fitted to the prototype instru- 
ment illustrated in Fig. 6. Any convenient metal bars 

30 

VR2 VR1 

Fig. 6: Layout of the components on the Veroboard panel. Where components are to be 
trimmed it is advisable to use Veropins for mounting. Note that the number of components 
for a trimmed value may vary from that shown. Note also that there are some variations 

between the board shown here and that shown in the photographs. 
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GEAEATO 

John Smith C. Eng PART TWO 

may be used here, with the whole assembly bolted to 
the 4BA studding. Finally the power supply com- 

ponents are mounted on the rear panel as shown in 
Fig. 7. 

The whole unit is then assembled in the case to 

ensure that there is adequate clearance for all com- 

ponents. The three parts, front panel, circuit board 
and rear panel are removed from the case for wiring. 

WIRING 
The power supply is wired first as shown in the 

circuit diagram published in Part 1. Connect the 
unit to the mains supply and (after checking) switch 
on. The supply should give ± 15 volts. If it does not 
it will be due either to faulty wiring or to component 
failure. However, it is essential to check out the 
power supply before proceeding further, as any 

trouble in this area can damage the very expensive 
8038 IC. 

It is desirable to check the supply on a load of 

about 50 mA. This can be accomplished by monitor- 
ing the output voltage with a voltmeter and then 
connecting a resistor of about 330 ohms across the 
supply to see that the voltage does not change 
appreciably. It is also worth checking the ripple. 

The output voltage need not be precisely 15 volts; 

the instrument will function quite well on 15 ±1 volt, 

but it must be stable and have a low ripple voltage. 
The front panel is wired next, fitting all the re- 

sistors around switches S3, S4, and S6. Fig. 8 shows 

the positioning of the switches on the front panel. The 
components on S2 have to be selected, so R6 and R15 

only are temporarily wired into circuit. Of course, 
readers building option 2 will proceed with the 
wiring of S2 using the design values. 

rack breaks occur at:- F22,28,36,55,80. 651,13. 851,73. 110,51,73. 122.28.51. 010,22,28.51,73,80. 122,28,63.51,80. M10,22,26.51,73,86,92,96,102,106,112,116,121,126. 828,51.60. 010,22.28,51,80. 

P22 36,51,80. 010,22.51. 822.36,51. 510,22,51. 

75 80 85 90 

136.51,80. 051,80,89,93,99,103,109,113,119,123,127 Y36,51. W10. 

95 100 105 110 115 129 125 138 135 
10 

A 

e 

6 

M 

/ 
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Metal case 
S6 Attenuator switch 
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. .- aº i 

Fig. 7: Layout of the components on the rear panel. The wiring should be completed by referring to the circuit diagram of Fig. 5 in Part 1. Note the polarity of the regulator ICs and the resistor in series with the lead which Is hidden behind the heatsink. 

CIRCUIT BOARD 
The circuit board is wired last. Cut the tracks and 

fit the components as shown in Fig. 6, with the ex- 
ception of the components marked "trim" on the 
circuit diagram. Cl to C7 are not fitted until later, 
R3 to R5 and R68 are fitted temporarily with the 
design values. The whole instrument is now wired 
together with enough spare wire for the component 
board to lay flat, so that the selected components 
may be wired to S2 and the capacitors Cl to C7 may 
be fitted to the component board. 

With all the "trim" components it is advantageous 
to fit a wiring pin onto the circuit board to facilitate 
removal and rewiring. Carry out a complete and 
final check of the wiring and the unit is ready to 
switch on, BUT DO NOT do so until the following in- 
structions have been carried out. 

TESTING AND COMPONENT 
SELECTION 

Before starting the test and selection procedures 
it is necessary to know the function of the selected 
components. Firstly, frequency is controlled primarily 

by capacitors Cl to C7, so a high degree of accuracy 
and stability is necessary here. Resistors R6 to R23 
not only control frequency, or period, but also con- 
trol waveform symmetry. This means that these com- 
ponents must be selected with considerable care, 
using an oscilloscope to check symmetry. 

VR1 and VR2 control the purity of the sine wave 
signal and must be carefully adjusted at a low fre- 
quency. Resistors R3 to R5 control the output voltage 
of the signal and are adjusted with the aid of an 
oscilloscope. VR3 and R68 are concerned with the 
offset control and are also adjusted with the aid of 
an oscilloscope. 

CAPACITOR SELECTION 
Before switching on the instrument VR1 and VR2 

must be set to the centre of their range. Then fit 
either C5 3,000pF or C6 300pF; the value chosen will 
depend upon the accuracy of the oscilloscope used 
to calibrate the instrument. Range 5 (3,000pF) gives 
100í1S to 900µS. Range 6 gives 104 to 904uS so pick 
the one most suited to the oscilloscope used and fit 
that capacitor -1% silver mica or Suflex is recom- 
mended. 

Fig. 8: Layout of the switches and the LEDs on the front panel. Wiring should again be completed by reference to the circuit diagrams in Part 1. 
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Switch on the instrument, with the range switch 
set to range 5 or range 6 depending upon which capa- 
citor has been fitted, and set S3 and S4 to zero. Set 
the DC shift control to the centre of its range, LED 
B or C should be on. Check that when the range 
switch is turned from the left (range 7) to the right 
the LED's go through the sequence (ABCABCA), 
LED A being the extreme left hand one. 

Next, turn the attenuator switch S6 to maximum 
output and examine the waveform on the coaxial 
socket. This waveform should be sine, triangle or 
square as selected by the function switch, ten volts 
approximately peak amplitude and roughly swing- 
ing about zero. 

Check that each function gives an output, that the 
offset control works and the attenuator functions. If 
any of these facilities do not work there are wiring 
or component errors or faults which must be cor- 
rected before proceeding further. 

TRIGGER PULSE 
Some oscilloscopes need a trigger pulse to function 

properly, such a pulse may be obtained from the 
junction of R2 and R3. This pulse is 'about 24 volts 
in amplitude but may be attenuated (=10 for ex- 
ample), with the aid of a 10k11 and lkfl resistor 
divider. Some users may consider a trigger output 
as a useful permanent feature of the function 
generator, although the prototype shown does not 
incorporate this feature. Having attended to the 
trigger pulse, adjusted the oscilloscope and repaired 
any faults, the calibration procedure may begin. 

CALIBRATION 
In addition to the oscilloscope a frequency meter 

is necessary for the highest possible accuracy. If this 
degree of accuracy is not sought after the instrument 
may be adjusted to correspond to the oscilloscope 
time base calibration. 

First switch to the triangular waveform and see if 
the output is asymmetrical as is shown in Fig. 9a. 
Here the up stroke is shorter than the down stroke. 
This wave form is made symmetrical by selecting R6 
and R15. Shunt each one in turn with a 100kí2 re- 
sistor to determine which affects the up and the 
down stroke. 

Symmetry is very important because this form of 
distortion affects both the sine wave purity and the 
duty cycle of the square wave, see waveforms b and 
c Fig. 9. Having adjusted R6 and R15 to give a 
perfectly symmetrical waveform with an upstroke/ 
downstroke time of 50µSec (100/iSec period), the 
frequency must now be corrected. 

FREQUENCY CALIBRATION 
Before discussing the frequency calibration a few 

words about procedure: R6 and R15 are selected by 
fitting series or shunt resistors to correct. their value. 
It is relatively easy to find out what a$justment is 
needed if one makes use of the other two decade 
switches S3 and S4. S3 introduces resistance 
increases of lkfl whilst S4 introduces resistance 
increases of 100(2. By making use of these two 
switches the increase or decrease in value can be 
estimated. 

Now switch to sine output and measure the fre- 
quency. This should be 10kHz (100µSec period) or 
100kHz if range 6 is being used. The use of range 
5 will be assumed from now on, so readers who have 

A 
PERIOD 1 

B HARMONIC DISTORTION DUE TO - 

ASYMMETRY IN TRIANGLE 

DUTY RATIO ERROR DUE TO 
ASYMMETRY IN TRIANGLE 

C 

DISCONTINUITY ON 
10kHz WAVEFORMS 

D 

SPURIOUS OSCILLATION 
POOR EARTHING 

E [wo36) 

Fig. 9 (a) Asymmetry in the triangular waveform is indicated by a 
difference in the up and down strokes as shown here (b) Asymmetry 
in the triangular wave results in a slight /lattenning of the sine wave- 
form (c) The mark -space ratio of the square wave will also be asym- 
metrical (d) If the square and triangular outputs are not earthed 
discontinuities In the sine wave result (e) poor earthing causes ringing 

on the square wave. 
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chosen range 6 must divide period by ten and multi- 
ply frequency by 10 whenever they are mentioned. 
However, it is important to carry out all the calibra- 
tion on one range if at all possible. 

If the frequency meter reads high adjust S3 and S4 
until the correct reading is obtained. This shows the 
value of series resistor needed to correct the fre- 
quency. Warning, if more than one step of S3 is 
necessary (e.g. three steps) fitting 3k11 in series with 
both R6 and R15 whilst correcting frequency will 
also distort symmetry. 

In this case it is better to fit values proportional to 
those already in circuit and re -check to find the final 
value needed. If on the other hand the frequency 
were too low R6 and R15 have to be shunted. In 
this case use S3 and S4 to lower frequency by a 
corresponding amount to arrive at an estimate of 
the shunt percentages needed. 

All this is rather a long-winded procedure 
especially as each resistor R6 to R23 must be 
adjusted, but once the correct procedure is under- 
stood it becomes easier with practice. It will take at 
least a weekend to complete an accurate calibration 
of this instrument. 

SYMMETRY AND PERIOD 
Next fit temporarily R7 and R16 (10k11). Use the 

same procedure as before to adjust for symmetry and 
a period of 200µSec. Switch to sine output and adjust 
frequency to 5kHz. Work through each component 
on switch 2 in sequence; R8 and R17 gives 300µSec 
(3.3kHz), R9, R18 400µSec (2 5kHz), R10, R19 
500µSec (2.0kHz), R11, R20, 600µSec (1.66kHz) R12, 
R21 700µSec (1.43kHz), R13, R22 800µSec (1.25kHz) 
and R14, R23 900µSec (1.1kHz). 

People who have paid the extra for the 8038BC will 
find that they have a big advantage during calibra- 
tion due to the higher accuracy of this unit. For those 
with suitable instrumentation it is well worth spend- 
ing time on this calibration procedure beeause the 
8038 is a very stable IC. Temperature stability is 
50ppm/°C and as the power supplies are also 
stabilised the instrument will retain its accuracy. Un- 
fortunately if the 8038 needs replacing at any time 
the instrument will need recalibration. 

RANGE SWITCH 
Next the range switch is calibrated. Switch to 

range 6 and adjust the period switches to 10µSec. 
Switch to sine output and connect the frequency 
meter. Fit C6 (300pF), switch on, and check fre- 
quency. C6 must be adjusted to give 100kHz. Switch 
to range 5 and adjust C5 (3,000pF) to give 10kHz 
(this range has of course already been adjusted). 
Now proceed with each range: Range 4, C4, 30,000pF 
adjust frequency to 1kHz; Range 3, C3, 0 3µF, 
100Hz; Range 2, C2, 3.0µF, 10Hz; and Range 1, Cl, 
30µF, 1Hz. It may be difficult to find a suitable capaci- 
tor for range 1; a 15 volt tantalum is recommended 
although many electrolytics will perform quite well. 
Finally fit C7. The 8038 will only oscillate up to 1MHz 
on the square wave output, the other waveforms 
being of very poor quality. Fit any value between 
5pF and 30pF which is capable of giving a useful 
range of signals. 

ADJUSTING SINE PURITY 
If the sine wave output is examined on Range 6 it 

will be seen that it has a high frequency discon- 
tinuity, see Fig. 9. This is caused by breakthrough 

from the pulse and triangular waveforms. It can be 
improved by making use of a three pole switch (S5) 
arranged to short R4 to earth when switched to sine 
output. It may also be improved by running the sine 
lead from R5 to S5 separately, or screened from the 
other function leads. 

Discontinuities are made worse by poor earthing. 
To investigate the earthing, switch to square wave 
and examine the edges of the waveform. If the edge 
of the square wave shows oscillations as indicated in 
Fig. 9e try earthing various parts of the front panel 
to the Veroboard. Take care to ensure that it is not 
the oscilloscope giving rise to spurious oscillations on 
this test. 

In practice these oscillations and discontinuities 
are at a very high frequency and may be ignored 
providing one is aware of their presence. The final 
adjustment of sine purity is carried out by switching 
to Range 5, period 500µSecs (which is a frequency of 
2kHz) and adjusting VR1 and VR2 to give the purest 
sine wave possible. 

This may be carried out using an oscilloscope or it 
may be adjusted by comparing the waveform with 
another sine wave. Those able to measure harmonic 
distortion can adjust for minimum second and third 
harmonic. Those able to hear distortion may be able 
to pass the signal through an amplifier and adjust by 
ear. 

ADJUSTING OUTPUT VOLTAGE 
Adjust the output voltage to give a ten volt swing 

on each waveform. This is carried out by checking 
the output with an oscilloscope and adjusting R3 for 
the correct square wave amplitude, R4 for the tri- 
angular wave amplitude and R5 for the sine wave 
amplitude. The design values should give a voltage 
quite close to the swing required. 

ADJUSTING OFFSET 
Switch to the triangular waveform and set the off- 

set potentiometer VR4 to its centre position (cali- 
brated zero). Examine the waveform on the oscillo- 
scope and adjust VR3 so that the excursion is ±5 
volts. If, due to power supply and component 
tolerances, VR3 is unable to centralise the waveform, 
select another value for R68 to give a reasonable 
degree of control on VR3. Increasing R68 will push 
the waveform down in a negative direction and de- 
creasing it will push the waveform in a positive 
direction. 

This completes the adjustment and calibration of 
the instrument which is now ready for use. Fit the 
instrument into its case and run through all the 
controls to familiarise yourself with their functions. 
Examine the DC shift control and attenuator care- 
fully. 

These are designed so that the signal can be 
shifted to all positive, symmetrical about earth, or all 
negative. This is equally true of all settings of the 
attenuator. Thus at maximum output the DC shift is 
±5 volts, but if the signal is attenuated to 100 mV 
the DC shift is ± 50 mV. 

In next month's article we shall discuss how to 
simplify the instrument and mention some of the 
uses to which it may be put. 
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GOING BACK... 
r 

»7o so 50 

t 1rmoríe 
MR. LESLIE SPENDLA 

from Hampshire tells us 
that after 50 years it 

still thrills him to know that he 
was an on -the -spot witness of the 
early lead taken by Britain in the 
field of wireless, with the forma- 
tion of the British Broadcasting 
Company and the opening of its 
first transmitter on medium waves 
at Savoy Hill in November 1922. 
A few months after this date, a 
local advertisement stated that a 
public demonstration of wireless 
reception by the Marconi Co. was 
to be given at the Station Road 
Garage, Winslow, seven miles 
from his home in Buckingham. 

Mr. Spendla was a schoolboy 
at the time and he went there 
with some friends to listen. 

To introduce wireless reception 
and Marconi sets to the public, 
the company organised tours of 
the country districts-often set- 
ting up their equipment in 
garages-these eventually becom- 
ing their first trade outlets. These 
garages had only just progressed 
from the practice of dispensing 
petrol (Pratts Motor Spirit) from 
2 -gallon cans. 

Two tall white masts in the 
adjoining field carried an aerial 
similar to those seen in pictures of 
an ocean liner-its - parallel wires 
being separated by spreaders at 
each end. 

The open garage doors revealed 
the sloping desk type receiver, 
with its row of glowing bright 
emitters, feeding two large up- 
right horn speakers, with whistles, 
crackles and mush, as the engin- 
eers tuned up in preparation for 
the opening of the evening pro- 
gramme from the London trans- 
mitter some 50 miles away. 

Then, over the ether, came the 
magic voice-"Hello! Hello! This 
is 2L0 calling." This thrilled the 
crowd as much as if it had 

140 

COLIN RICHES 
come all the way from the moon. 

In the next few years, Mr. 
Spendla says he was absorbed by 
wireless, moving on to one-, two - 
and three -valve sets. 

After burning much midnight 
oil, the success of a DX session 
on the medium wave in those 
days was measured by the ability 
to receive such items as the 
nightingale from Milan, the 
cuckoo call from Ljubljana, the 
musical box notes from Budapest 
(Buda -Pest as it was then), the 
trumpet call from Krakow, the 
rapid metronome from Vienna or 
the slow one from Munich. 

Over are the days when people 
used to have to cycle to a garage 
in the next town to hear the won- 
ders of that array of Marconi 
equipment and know-how, herald- 
ing the birth of a new science. 
These 50 years of progress enable 
the schoolboy of today to carry 
around in his pocket the means 
to receive "London" and many 
other broadcasts at will-Tempus 
fugit! 

Zttíc cearcber 
MR. M. J. DARBY of 266 

Canley Road, Coventry, 
Warwickshire, happened 

to be searching the loft of an 
old house when he discovered a 
receiver like that shown in our 
picture. 

The set has two aerial input 
terminals, one earth, two speaker 

terminals and wires for a 2V Lt. 
battery, h.t. battery with two 
positive tappings, and a grid bias 
battery. 

The valves are an Osram H2 
triode detector coupled to a P220 
Osram output triode through a 
Cossor transformer. Two dials 
are marked from 0° to 180° and 
one is marked 'A' for tuning. The 
other is designated 'B' for reac- 
tion. There is no volume con- 
trol-just a short/long wave 
switch and an on/off switch. 

The receiver's wooden case has 
a hinged top lid, and the speaker 
with its associated transformer is 
in its own wooden case. 

The set works quite well when 
connected to suitable power sup- 
plies-radio 2 and 3 being re- 
ceived at good strength. 

If any readers could tell Ms. 
Darby more about this set, could 
they please contact him direct. 

abo 1923 

THE year 1973 marked the 
Golden Jubilee of Avo 
Limited, the makers of the 

well-known Avometer. 
In 1923 the Automatic Coil 

Winder and Electrical Equipment 
Company (as Avo was then 
known) was formed to manufac- 
ture a range of coil -winding 
machines. Soon afterwards they 
introduced the first test meter in 
the world with multi -range facili- 
ties. Its picture is shown above. 

n the rígkt track 
ALL Austrian trains in 1926 

were equipped with wire- 
less. A fee of 50 groschen 

(312d. then) was made for a 
journey of any length. 

11: 
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TENNIS , UNIT 

M. J. HUGHES MA, C.ENG.,MIERE 

Increase your enjoyment of the game! 
N the original articles describing the construction 
of our Tele -Tennis game (July to November 1974 
-reprints of which are still available) reference 

was made to sound effects, but did not show any 
circuitry which would provide this function. Since 
the article first appeared, PW has had numerous 
requests from readers for a sound effects unit which 
could be a simple attachment to the unit already 
constructed. 

This article describes a simple, and comparatively 
cheap, sound effects unit which can be wired into 
the original game without any wiring modifications 
being made to the constructed unit. All that is 
required is access to three signal points and the OV 
and +5V rails of the Tele -Tennis game. The whole 
of the attachment is housed on a single PCB which, 
with care, could be bolted within the existing case. 
But, as a loudspeaker is required, most readers might 
prefer to construct a separate enclosure and take 
off the five lines from the Tele -Tennis game via a 
multi -pin plug and socket. This can be positioned 
in the space provided for the "Video" output of the 
original game. 

SUB -CARRIER 
Originally a 6MHz sub -carrier suitably frequency 

modulated and fed to the modulator of the original 
game was envisaged. This meant that the sound 
effects would come from the audio channels of the 
television receiver to which the game was connected. 
In principle this is quite easy to do, but in practice 

there are quite a few problems in maintaining the 
sub -carrier stability, and there was complexity 
enough in handling the video signals through the 
modulator without having sub -carriers to contend 
with. Consequently it was decided to go for the 
simple expedient of a separate loudspeaker. In 
actual fact there is no difference in the overall cost 
and there should be no problems in getting this 
system to work. 

CIRCUIT 
The complete circuit is shown in Fig. 1. Three 

sounds are generated by the free -running multi - 
vibrators made from the six inverters of IC5. These 
tones are continuous at the oscillators, but are gated 
by the logic to give three different pitches of "bleep" 
when the ball hits the top or bottom bases, bats, or 
left and right bases. The frequencies of these bleeps 
can be set by the values of C7 to C12, and in the 
prototype a rebound off top or bottom base produces 
a medium pitch, a successful return off the bats 
produces a high pitch, and contact of the ball with 
the left and right bases (which constitutes a "Lose") 
gives a rather rude low frequency "burp"! 

The logic is fairly simple to follow if the produc- 
tion of each audio signal is described in turn. First 
of all, the rebound from top or bottom bases. As 
those who have already constructed the original 
game will know, the ball is in motion around the 
screen all the time, but is only in play when it is 
brightened up by the Ball Blanking logic. Conse- 
quently the only sounds wanted occur while the Ball 
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C7 
O33pF 

IC5à 

lAM 03551 
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1 

R3 R4 
1k 1k 

Fig. 1: Complete circuit for the Tele -Tennis Sound 
Effects Unit which is contained on one PCB. Only 

five flying leads are necessary for power and signal, 
taken from the original Tele -Tennis game. 

C8 
0.33yF 

R6 R7 
4.7k 4.7k 

4 

Tone for 
bats hit 

C9 C10 
0.11.1F 0.1yF 

IC 5c 
5 

R8 R9 
4.7k 4.7k 

Tone for lose 

Hit top or 
bottom bases 

Normally OV 
except when 
tone occurs 

C6 
2.2.uF 

LS1 

Lose 350 

IC1 .... SN 7404 
(only 4 inverters used) 

IC2.....SN7404 
(only 4 inverters used) 

13.... SN 7400 
IC4.....SN7410 

ICS....SN7404 

* components list 

Resistors 
R1 1kS2 R7 47k12 
R2 1kû R8 4.7kû 
R3 1k0 R9 47k0 
R4 1kû R10 47kû 
R5 110 R11 4.7kû 
R6 47k0 }W 10% 

Capacitors 
Cl 47µF (6V) 
C2 47µF (6V) 
C3 47µF (6V) 
C4 47µF (6V) 
C5 47µF (6V) 
C6 2 2µF (6V) 

Integrated circuits 
ICt SN7404 
IC2 SN7404 
IC3 SN7400 

Miscellaneous 

C7 0.33µF' 
C8 0.34F poly- 
C9 01µF (ester 
C10 01µF j 
C11 1 -0µF (6V) 
C12 1 OµF (6V) 

IC4 SN7410 
IC5 SN7404 

LS1, 350 loudspeaker. Five, 14 lead DIL sockets., 
Seven circuit board pins. 5 -way panel mounting 
socket and mating plug. Length of 5 -way cable. 
140 x 102 mm (54 x 4in.) fibre glass PCB, available 
from Crofton Electronics, 124 Colne Road, Twicken- 
ham, Middlesex, TW2 6QS. Tel: 01-898 1569. Priced 
£1.25 including VAT and p & p. 

Blanking signal is at Logic Level "1" (i.e. when the 
ball appears on the screen). When the ball hits top 
or bottom base the signal, which in the original 
game was designated "Vertical Change", alternates 
from a logical "1" to a "0" and vice versa. This signal 
is therefore ideal to initiate a bleep for a rebound 
from the top or bottom bases, and can be produced 
at pin 7 on Board A. 

DIFFERENTIATION 
ICla acts as a logic buffer to prevent loading on 

the original circuitry, so an inverted form of 
Vertical Change is fed to C2 which differentiates 
it. Therefore, on the negative going edge of Vertical 
Change, a positive going pulse (having a width set 
by the value of C2 and RI) is fed to ICld. The 
duration of this pulse is a few hundred milliseconds, 
long enough to give a useful bleep when used to 
gate the tone oscillator. A pulse like this must be 
produced for both the positive and negative edges 
of Vertical Change so that a bleep is produced by 
a change in either direction. Therefore the signal 
from ICla is inverted by IClb and is used to carry 
out the same differentiation operation. IClc and 
ICld together with IC3a, give an OR function so 
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vDD-01,1 
lEfE-110 "' 

Ball 
blanking 

ov 

[AM 03561 

Fig. 2: Top diagram of the PCB gives details of the component layout and flying lead configuration, while the lower drawing shows the foil 
side only. Both are reproduced full size. 
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that the output from IC3a will be a positive pulse 
whenever the ball hits top or bottom base. 

This signal is fed to IC4a together with Ball 
Blanking and the tone from IC5a and ICSb. Provided 
the ball is bright (i.e. Ball Blanking is "1") the pulse 
from IC3a will allow the tone to appear at the 
output of IC4a for the duration of the pulse caused 
by the contact. This signal is fed to IC4c where it 
is effectively ORED with the two other signals and 
fed to the loudspeaker. 

A 'GLITCH' 
The signal for contact with the bats is produced 

in exactly the same way except that the Horizontal 
Change signal is used to initiate it. This signal occurs 
at pin 2 of IC27 and can be conveniently picked 
up from the end of R60 going to this pin on board D. 
A Horizontal Change signal is produced by con- 
tact of the ball with either bats or the left and 
right bases. However, as soon as contact is made 
with one of the bases, the ball is blanked in a few 
nanoseconds, and hence the pulse so produced 
(usually called a "Glitch") is not resolvable as a 
bleep. The composite stretched pulse, produced by 
contact of the ball with either bat is fed from IC3b 
to IC4b, together with Ball Blanking and the tone 
from IC5c and IC5d. As already mentioned, this 
signal (the bat hit bleep) is ORED by IC4c before 
feeding the loudspeaker. 

The easiest tone to generate is the rude tone for 
a lose. It should always occur. when the ball is 
blanked, i.e. on the falling edge of Ball Blanking. 
Hence Ball Blanking, which is obtained from pin 8 

of IC27 on board D, is fed to IC3c which acts as 
a buffer and an inverter. To gain access to Ball 
Blanking there is a convenient connection going 
from pin 8 of IC27 to which a lead can be soldered. 
The falling edge of Ball Blanking produces a 
positive -going pulse at the differentiator (C5 and R5) 
which is used to gate the low frequency from IC5e 
and IC5f. Some people might like to make the rude 
tone have a longer duration, in which case the value 
of C5 can be increased to about 100µF. 

It is advisable to use a loudspeaker having an 
impedance not less than 3511, but the prototype has 
worked on several ranging from 15 to 7051 without 
damage to IC4c. Apart from taking note of this point 
there are not many critical values in the circuit, 
although the constructor should stick to the 
recommended resistor values and be within the 
quite wide tolerances in capacitance values. The 
prototype board was mounted with spacers, on the 
bottom of a metal case made to match the original 
game, with the loudspeaker bolted to the underside 
of the lid. 

CONCLUSION 
The output volume is not great but is ample for 

a living room. The unit was demonstrated to visitors 
at the International Audio Fair in Olympia last year 
and amongst the cacophony of sounds there, it could 
be heard over quite a long distance. 

Without doubt the addition of this comparatively 
small extra, livens up the Tele -Tennis game 
enormously, and those people who have already 
made the original unit are recommended to try it. IN 

Points 
arising .. . 

PW EASYBUILD ORGAN 
It has come to our notice that the 8ft and 16ft 

pitch switches were reverse connected. Therefore 
Figs. 12 (May issue) and 17 (June issue) were 
incorrectly drawn. The corrected drawings are 
reproduced, in part, below, with the relevant figure 
numbers. 

Bottom 2 
octaves 

16 ft. busbar 

-4111. 

Top 2 
octaves 

8ft. busbar 

RK 
45 612 

RK48 

RK RK 
46 47 

T¡ 
52 ',IN...., _ 
63 -~ 
Earth at S2 

t.' ut 
To 
main 
PCB 

16ftinput 

Earth 

Sk1 Sk2 
Ext amp Ext. LS 

o a 

(-41 A 7-4] 

a á m m 

To main PCB 

To 
main 
PCB 

t. input 

8 ft. 
input 

RK49 

RK RK 
50 51 

RK 
52 

Twin screened lead 

Fig 12 

53 

S2 

IAM 03631 

¡AM 0361] 

16 ft. busbar 
(top 2 octaves) 

Earth 
tag 

8 ft. busbar 
(bottom 2 

octaves) Earth 
busbar 

Earth , 
Fig. 17 

There has been a number of readers who wanted 
the base connections of the BCY71's used hi. the 
Master osc., Vibrato and Tune circuits. Below is 
shown the lead configuration of this type viewed 
from the underside. 

Tr1,2 and 3_ BCY71 
(viewed on connections) 

¡AM 03621 
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TEXAS INSTRUMENTS 
CALCULATOR 

A new version of the popular Data - 
math TI -2500 portable electronic cal- 
culator has been announced by 
Texas Instruments. Model TI -2500 
(Il) has a percent key and automatic 
constant in addition to the four basic 
functions. 

Featuring an eight -digit LED dis- 
play, the TI -2500 (II) weighs less than 
nine ounces and fits neatly in a 
pocket, briefcase or purse. With the 
percent key, problems such as taxes, 
discounts, and percentage calcula- 
tions are easily solved. 

The automatic constant allows 
multiplication or division of a series 
of numbers by one number and 
addition or subtraction of a constant 
number to or from a series of num- 
bers. 

Operation is either from two "AA" 
size alkaline batteries or from two 
nickel -cadmium batteries. Included 
with the calculator is an AC adapter/ 
charger for use with nickel -cadmium 
batteries. 

The TI-2500(II) electronic calcu- 
lator is warranted for a period of one 
year fröm the original purchase date 
under normal use and service against 
defective materials and workmanship. 
Price is about £30. 
Texas Instruments Limited, Manton 
Lane, Bedford, MK41 7PA 

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 + 7p postage. 

12V DRILL 
Electroplan Limited, the Royston 
based distributors of electronic in- 
struments, tools and accessories 
have introduced a new versatile drill 
to their range of laboratory bench 
aids. 

Manufactured by EXPO, the 12V 
operated drill is supplied complete 
with a full range of accessories which 
include twist drills, cutting, milling, 
reaming and grinding tools. Although 
small, the drill has a high torque with 
a typical load current between 500mA 
and 1 Amp. 

The chuck rotates at approx. 9000 
r.p.m. and has three collets that 
accommodates the range of acces- 
sories. 

The new handy drill will saw, grind, 
de -burr, brush and polish with the 
efficiency of drills that are more 
expensive and larger in size and yet, 
is sufficiently small to reach places 
where a conventional drill could not 
be used. Price is £19.17 plus VAT. 
Available same day despatch by post. 
Electropian Limited, P.O. Box 19, Or- 
chard Road, Royston SG8 5HH, Herts. 
Tel: Royston (0763) 41171 

TAKING THE MICKEY? 
When I first saw the picture of this 
new Decimo calculator, I wondered if 
it was a take -on but I've found it's 
quite genuine and not such a mickey- 
taking idea as it at first seems! 

Known as the Mickey Math, it is a 
basic four -function, one -chip calcu- 
lator with green read-out, powered by 
four pen -cells and with facilities for 
an external 6V power supply. It's not 
pocket -sized (unless you're a 
poacher) as it's Tin. square, but it's 
robust and ideal for being stuffed into 
a school satchel without being 
damaged. 

Basically, the Mickey Math is a bit 
of a gimmick but it's a calculator that 
should appeal to children and per- 
haps initiate them into the use of a 

calculator-something which will be 
very useful to them in these days of 
scientific advancement (rich Dads 
take note). 

At £17.50 plus VAT it's not cheap 
for what it does but it'll raise a laugh 
even if people do think you are a bit 
Goofy using it! 

Further gen from Douglas Dorsett, 
Managing Director, Decimo Limited, 
Park House, 2/16 Chobham Street, 
Luton, Beds. 
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WIRE STRIPPER 

The Scotchlok TH 213 tool is a pliers 
type siripaer which operates without 
adjustment on wires from 0.75 to 6 

mm2 conductor area (- to } in2). 
Quick and easy to use, the tool cuts 
into the insulation and strips it from 
the core in one simple action, without 
risk of damage to solid or stranded 
conductors. The TH 213 has a spring 
loaded return action so that it is 
always ready for immediate use, and 
has an auxiliary side wire cutter. The 
213 were stripper is 183 mm (71 -in) 
long and weighs less than 180 g 

(approximately 6oz). Further gen 
from: 3M United Kingdom Limited, 
3M House, Wigmore Street, London 
WIA lET. 

NEW CASES 
West Hyde Developments have an- 
nounced some useful little cases 
with a woodgrain finish. They come 
in 13 sizes and prices range from 
£4.64:Mod. 2-A) to £14.63 (Mod 2L), 
excluding p.p. and VAT. Further 
information from West Hyde Develop- 
ments Limited, Rye field Crescent, 
Northwood Hills, Northwood, Middx. 
HM INN. 

BSR DECK 
BSR Limited have introduced a new 
sexes of belt drive transcription 
engineered turntables. First in the 
ser es is the BDS80. The belt gives 
almost silent power transmission 
between the constant speed high - 
torque motor and the 41b machined, 
diecast turntable thereby reducing 
'rumble' to an insignificant level. 

The BDS80 has a low -mass alu- 
minium tone -arm with a calibrated 
stylus pressure control. There is 
provision for full counter -balance 
adjustment and bias compensation. 
A viscous cueing device ensures a 

BSR 80S80 deck 

feather -like touchdown of the stylus 
on a record and the head -shell 
incorporates a slide -in carrier. 

A 'click' suppressor and a muting 
switch are fitted to eliminate the 
possibility of unwanted noise through 
the amplifier while the 'set -down' 
and 'switch -off' are in operation. 

The BDS80 comes complete with 
an ADC K7E cartridge. Mounted in a 
plinth with cover, the suggested 
retail price is £41.00. In chassis 
form, the price is £25.20. BSR 
Limited, Monarch Works, Cradley 
Heath, Warley, Worcs., 864 5QH. 

NEW LIFE FOR WHARFEDALE 
Rank Radio International Limited are 
offering their dealers a new XP range 
of speakers carrying the well-known 
names of Denton, Linton and Glen- 
dale. All will have greater power 
handling and better performance 
than their predecessors. 

These new speakers were intro- 
duced to the Company's dealers at 
it's Hi-Fi Dealer Conference at the 
Skyline Hotel, Heathrow on 6th April. 

The previous Denton 2 (launched 
in 1967) and Linton 2 (launched in 
1965) have each narrowly approached 
the half million mark in production 
and have been successfully sold 
throughout the world. Succeeding 
these will be the Denton 2XP and 
Linton 3XP. 

All the three new loudspeakers 
have been given a new appearance. 
They can be used with or without 
their grille cloth which is held in place 
with simple snap fastenings. 

Further information and prices 
from:-Rank Radio International, PO 
Box 596, Power Road, Chiswick, 
London W4 5PW. Tel: 01 994 6491. 

VERO HANDLES 
Vero (the board makers) are 
marketing a range of handles which 
help to give a professional look to 
items of home -constructed equip- 
ment, etc. 

In addition to the range of chrome 
"D" handles, an aluminium panel 
handle with an attractive anodised 
finish can now be supplied. Handles 
are available in various sizes suitable 
for panels from 11ín to 104in in 

height. Vero Electronics Ltd., Indus- 
trial Estate, Chandler's Ford, Eastleigh, 
Hants. 
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iIFI!i!MIF m 
CAPACITIVE DISCHARGE 
ELECTRONIC IGNITION KIT 
S:arkrite Mk. 2 is a nigh perform ant.. high Tual,ly. 
c pecitive discharge, electronic ignition y 
Because of the superb design of the Sparkrite 
Circuit it completely aliminates problem of the 

ct brekr There is no misfire because contact 
paie. r pounce eliminated s ectron cony by a 
fume 

If 
uiont circuit which (prevent tree unit 

firing If the points bounce Open et high R.P.M 
Contact Drivel.« burn le eliminated by reducing tit 
current to a DOut 1,50th of the n t will perform 
equally well with new. old, or even 

dwell 
badly pitted points 

1 and not dependent upon the dw time of the 
act breakers for recharging the system contact 

incorporate. 
e 

eh circuit protected 
inverter which eliminete the probte m of SCR lock 

end therefore h ee minat the ity of blowing thetrantor or the SCR ( M any caOaclbvedischarge 
Ignitions are not completely foolproof In this reap«,.( 
Spúvlte can therefore glee Yee: 
up to 20% better fuel consumption. lestent ell wetner 
starting, cleaner plug -they lest up to 5 times longer 
without ...mho, fester acceleration. higher top 
speeds. con end battery life, efficient fuel 

lees burning and I r pollution. smoother running. 
continual peak performance. 
NOTE -FUEL CONSUMPTION: 
The fining of Sparkrite Mk. 2 ould reduce hiel 
coneumption although the amount of thei reduction 
will vary A faire of then ines which could 
be expected. based on reports by our customer and 
upon our own experience, a follows 

any A -cylinder vehicle, 10% improvement 
any 6 -cylinder vehicle. 15% Improvement 
anye-c 

elinder 

vehicle. 20% Improvement 
It l worth remembering re 1 al while fuel saving ie 
Important theremany other edvantse to be 
gained from fining . parkrite ignition system 

Otp,cA, bt.At C ß 
9eytl,Zf6,p.n fMrtS 
JJSas..tQ,ci- b H.atJót 

1 

t\otbcwna Mee."'" 

K 2 

THE KIT COMPRISES EVERYTHING NEEDED: Ready 
drilled pressed steel case coated In matt black epoxy 
resin, ready drilled base and heatelnk. 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, end 10 page installation 
Instructions. 
WE SAY IT IS THE BEST SYSTEM AT ANY PRICE 

OPTIONAL EXTRAS 
Eleclronlc R.P.M. Ilmllellon 
This n be included ,n the unit to prevent over revving. 
an advantage to most companies. hire firms. high per- 
formance drivers. etc. 
Electronic/conventional ignition Satten. 
Gives instant changeover from 'Sperkrlte ignition to con- 
ventional Ignition for performance Comparisons. Mateo 
timing. etc., and will also switch the ignition on completely 
se security device. Includes: switch. connectors mounting 
bracket and instructions. Cables excluded. 

a 
w 

t._. _ __ _ _ _ 
.. l .a,..,.,,...,.,". ..,..,. 

...,z.. I 
: r 

PRICES: D I Y assembly kit t1O'113, Reedy built unit t13 
(both to lit all vehicles with coil/distributor ignition up to 
e -cylinder./ 
Switch for instant changeover from Sparkrite ignition 
to conventionel ignition t2,7e. R.P.M limiting control 
L2 12 (fined ,n caw on reedy built unit. dashboard mount- 
ing on kill 

Intlud'ing VAT. poet and packing 
We can supply units for any petrol-engined vehicle (boat. 
molortycle. etc.) with coil contact breaker ignition. 
Details on require. 
CALL IN AND SEE US FOR A DEMONSTRATION 

IIETSf115 E5131 of WALSALL 

ALUMINIUM FLUORESCENT 
BOXES LIGHT KIT i 

These project boxes are manufactured from 
18 -gauge aluminium and come complete 
wIth reds end screws. 
The prices shown include VAT tat 5%) but 
Isp should be added to the total order value 
for postage and pecking 
Order Length Width Height Price 

No. tin) (in) (In) (Inc VAT) 
7 5i 21- li 47p 
6 4 4 1) lap 
9 4 28 1f 44p 

10 5) 4 1i lip 
it 4 2) 2 Mp 
12 3 2 1 392 
13 6 4 2 Sep 
14 7 5 2i 75p 
15 8 6 3 Sep 
16 10 7 3 11.14 

Rote. con be made to any size but the mini- 
m order for special sizes is 500 General 

trade enquiries welcome. 

You can build this reverse polarity protected 12 volt, 
8 watt, fluorescent light. Everything needed Is supplied: 
white enamelled drilled metalwork, ready drilled heat - 
sink, printed circuit board, high quality components and 
transformer, end caps, cable, the fluorescent tube. nuts, 
bolts, washers, and simple assembly and operating 
i nstructions. 
When complete the light has many uses: workshop and 
workbench illumination, garage lighting, emergency 
lighting, lighting for camping, caravaning, and boating, 
as en Inspection lamp and many more. 
If you can't spare ihour to put the light together then we 
will supply it ready built (FOR A FEW EXTRA PENCE) 
PRICES: 
Assembly kit £3.46 Inc VAT post and packing 
Reedy built £4'19 Inc VAT post and packing. 
Diffuser 59p inc. VAT post and packing. 

ORDER NOW 
o ELECTRONICS DESIGN ASSOCIATES DEPT Pw I 

52 inn Street. Welw WS, 30E Phone 33652 

From 

Beth ll 

qYmt 
Melee 54204 

SPARROTE g. 2 NV eeeemM Iub e, 21110 

SPARRNITE elk 2 reedy burn moat. earth el MAO 

ePAAaRITE In 2 moat burn *move eanh ei Ell N 

doodcon t en2euwr rede.ea ei E2 N 

r,wre.ce e .eae.b4.,N s, .t o 
Fluoreecem lphr bud. unce et /22 Kr 

o-nue.re mr u,. above .i Ne 

of number Nun, besot ee 

o/ number Mum 2Mreee M 

of number alum Poem. ee 

emcee. c P 0. for ChequechMo 
p5end9AE d brochure *RN mvl.Wl 

VALVE BARGAINS 
Any 5 64p, 10 99p, 50 £4.15, 
Your choice from the 
following list: 
ECC82, ECL80, EB91, EFBO, EF183, 
IEF164, PC88, PC88, PC97, PC900, 
PCC84, PCC89, PCC189, PCF80, 
PCF802, PCF805, PCL82, PCL84. 
PCL85, PCL805, PCL88, PFL200, 
PL36, PL504, PY33, PY81, PY800, 
PY88, EH90, 30FLI, 30FL2, 30PL14 

Colour Valves 30p each 
PL508, PL509, PY500/A 

Press 4 Button UHF 
Tuners £2.90. 

AERIAL BOOSTERS 
We make three types of 
Aerial Boosters all for set 
top fitting, with Co -ax Plugs 
and Sockets. 
B11 - For Stereo and 

Standard VHF Radio 
B12 - For the older VHF 

Television, please state 
BBC1 & ITV Channels. 

B45 - For mon. or colour 
this covers the 
complete UHF band. 

AH Boosters are complete with 
Battery and take only minutes 
to fit. 

Price £3.90 each 
Prices Include V.A.T. P. A P. under £1/15p, £1 to £3/20p over £3/25p. 
ELECTRONIC MAILORDER LTD., 82 Bridge Street. 
Ramsbottom, Bury, Lancs 1. 

SemrCOH184Cfor 6sSpecia Ists (U K.) LTD. 

PREMIER HOUSE, FAIRFIELD ROAD. YIEWSLEY, WEST DRAYTON, MIDDX. U137 SEX 

FOR YOUR P.W. ELECTRONIC ORGAN 
AY -5-02t2 Master Tone Generator .. .. .. .. .. .. E5-55 
AV -5-5051 4 Stage Divider .. .. .. .. .. .. .. E1-29 

FOR YOUR ELECTRONIC CALCULATOR 
C550 G.I. 8 Digit Calculator Circuit 
MAN 3M Seven Segment 0127" LED .. .. .. .. .. E1.43 

FOR YOUR DIGITAL CLOCK 
AY -5-1224 12124 Hour Clock Circuit .. 44.25 
NEW MAN 4000 Series 0.4" Seven Segment Common Cathode 

LED Display in Red, Yellow A Green .. .. .. 

ADD 25% VAT TO TOTAL 
And 30p Postage Per Order 

MAIL ORDER ONLY 

f2-15 
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öäLdid 
With ever growing numbers of electronic 

calculators in use the craze of `calculatricks' 
just had to come sooner or later! Imagine 

the scene-there you are, with a calculator in your 
hand, thinking of a calculation which will put the 
electronic wizard to a real tough test, at the same 
time knowing that the answer will come out instant- 
aneously and correct, up to the last decimal point. 
or will it? 

For instance, your calculator will tell you the 
name off our local barmaid! Try it, as I did. Her 
phone number 31471, and clearly defined 40, 26, 36 
vital statistics were the only data available. There- 
fore enter 31471+40+26+36 and the result:- 

might not mean much to you at first glance but if 
you turn the calculator upside down the full impact 
of its hitherto undiscovered potential strikes you 
and drives you to further tests, and so calculatricks 
gains another addict. 

Want to know what my job is like now? That's 
easy to work out. I started 12 years ago at a salary 
of £1,289, but this is now worth only about half. 
Therefore enter 1289, divide by 2=644.5 and 
multiply by 12 to find out what my job is like at 
present. The answer, right enough, is 7734, upside 
down. 

ONO 
If you use your car travelling 35.5 miles around 

for a day for 20 working days every month, what 
should you check? 

«MO 
Do you want to find out v hat could be in my 

girl -friend's pockets? No names, no telephone ex- 
change given but all data absolutely genuine! We 
have four known facts on her vital statistics:- 
B=35, W=24, H=36 and phone number P=4692. 
Using the formula: 

(B X W X H) + (P X Workdays/week) + number 
of known facts). 

Therefore : (35 X 24 x 36) + (4692 X 5) + 4 = 

is the answer to your question. 

And a topical one? 14215 investors each buy 
shares worth £469 to buy 5 tankers. So who owns 
the tankers? 

So start by entering 14215469 X5, turn it upside- 
down and hey presto! You have the answer! 

0000IDOW 
There must be countless other calculatricks still 

to be discovered so try it yourself. All you need 

R.STAWICKI 

is an electronic calculator with an eight -digit cap- 
acity and seven -segment type of display. 

You have paid 81p for two drinks. Where? simply 
divide £0.81 by 2 to find out the answer which is 'I5 

This one is more complicated and shows the 
planned maintenance points of my car, calculated as 
follows: 

Engine number 19249 
Number of shifts worked 3 
Max. number of days in month 31 
Max. number of months between service 6 
Number of work days per week 5 

Therefore 19249 x 3 x 31 x 6 x 5 = 

which indicates the points needing attention. 

Sharing the car with your wife? If you drive to 
work 9 miles and she drives a further 25.5 miles 
with return journeys that's twice each day for 5 
days a week = 10 journeys. The formula is simply 
(9 +25.5) X 10 and the answer 345 will tell you 
who should pay for the petrol. 

Finally a true calculator addict will not count the 
people at a party. He will count the legs and divide 
by two. Much more fun that way and always a 
chance to prove your calculator wrong if Long John 
Silver comes along t 
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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 
application. 
DM70 
DY5l 
DY88/7 
DY802 
EABC80 
EB91 
EBC81 
EBF80 
EBF83 
EBF89 
EC86 
EC88 
EC90 
EC97 
ECC81 
ECC82 
ELC83 
ECC84 
ECC85, 
10088 
ECC189 
ECFBO 
ECF82 
ECF86 
ECH 81 
ECRU 
ECH84 
ECL80 
ECL82 

081 
000 
0.41 
0.44 
1.08 
0.84 
0.79 
056 
059 
0-53 
078 
0.76 
0.86 
0-60 
0.47 
044 
047 
0-58 
071 
0.84 
068 
0.80 
088 
068 
116 
0-94 
1.00 
0-67 
0-04 

ECL83 
ECL86 
EF80 
EPOS 
EPOS 
EF86 
EF89 
EF91 
EPOS 
EPOS 
EF183 
EF184 
ER90 
E124 
EL38 
EL81 
EL84 
ELM 
ELM 
EL9I 
EL96 
ELL80 
EY61 
EY86/7 
EY88 
EZ80 
E7.81 

066 
004 
0.42 
0.98 
0.48 
1.16 
1.14 
1.00 
1.87 
1.47 
0.88 
0.88 
0.85 
092 
1.01 
0.86 
047 
0.85 
098 
0-00 
078 
2.50 
0.79 
0.40 
078 
064 
0.88 

EXPRESS 
POSTAGE 
10p for 1 Valve. 
Each additional Valve 
add Op in UK 

0Y601 1-18 PL82 0.48 
0234 0.80 PL83 1.04 
PC86 0.96 PL84 0.68 
PC88 0.96 PL600 0.00 
PC97 0.42 PL604 0-90 
PC900 0-67 FL608 1.24 
PCC84 064 PL609 1.56 
PC085 0.80 PL802 1.40 
PC088 0-88 PY33 0-06 
PC1C89 0-64 PY81/800 0.49 
PCC189 0.80 PY82 067 
PCF80 0.64 PY88 OP68 
PCF82 1.22 PY600A 1-02 
PCF86 0.64 PY800 049 
PCF200 1.00 PY801 0-49 
PCF201 1-00 U26 0-88 
PCF801 064 U191 0-88 
PCF802 0-70 U193 0.54 
PCF808 0-04 UABC80 0-90 
PCH200 1.15 liBC81 0-71 
PCL82 069 U13F89 0-68 
PCL83 064 UC(186 0-69 
PCL84 041 UCH81 1-12 
PCL86 0-04 UCL82 0-72 
PCL86 0.64 UCL83 0-72 
PCL805/86 UF89 0.80 

0-64 UL84 092 
PD500 1-86 ÚY85 0-54 
PFL200 088 6/30L2/ 
PL36 090 ECC804 0-98 
PLO! 077 6F23/EF812 
PLO! A 0.90 1-08 

SOCI/P('F80 
0.64 

30015/ 
PCF800 1.01 
30C17 1-01 
S0C181 
PCF805 1-00 
30F6/PF818 

1-03 
30FL1/ 
PCE800 1.00 
30FL2 0.80 
SOFL12 1.18 
30FL14 1-00 
30L1/PIX784 

0-54 
SOLib/ 

PCC8O5 1.08 
30L37 0.89 
80P4MR 
30P12/ 
PC801 
80P19/ 
PC802 
30PL1/ 
PCL801 
80PL13/ 
PCL800 
80PL14/ 
PCL88 
80PL76 

127 

1.01 

0 89 

1 00 

116 

1 85 
1.13 

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. 
AZI 
6231 
CBL31 
CL33 
CY31 
DAF9I 
DAF96 
DCC90 
DF9l 
DF98 
DK91 
DK92 
DK96 
DL92 
DL94 

0 75 
0 80 
1.40 
1 50 
0 60 
0 40 
0 60 
1 35 
040 
0 80 
0 50 
1 00 
0 76 
0 50 
0 48 

DL90 0 66 
DY88 0 95 
DY87 0 46 
DY802 0 47 
EAB(/80 0 38 
EAF42 0 70 
EB9I 0 25 
EBC33 1 00 
EBC41 0 76 
EBC81 040 
EBF80 0 40 
EBF88 040 
EBF89 0 32 
EBL31 2 00 
11.081 0 45 
ECC82 0 98 
ECC83 0 38 
ECC84 0 35 
ECC86 0 45 
ECC88 0 50 
101156 1 50 
1CH42 0 85 
ECRU 0 35 
ECHOS 0 50 
ECL80 060 
ECL82 042 
ECL88 076 
1CL86 066 
ECLL800 6.50 
EF37A 1.20 

BF39 
EF80 
EMS 
EF86 
EF89 
EF91 
EF92 
EF96 
EF98 
EF783 
EF184 
EL32 
BUS 
EL34 
EL38 
ELS7 
EL4I 
E142 
EL84 
EL95 
ELL80 
EM80 
EM81 
EM84 
EM86 
EM87 
EY61 
EY88 
1240 
EZ41 
E280 
EZ81 
0Y601 
0130 
0Z33 
0234 
0Z37 
HNS09 

1-26 
0.86 
0.45 
060 
026 
040 
0.60 
0.46 
0.80 
040 
0.40 
060 
2.60 
070 
0.60 
2.50 
0.90 
1.65 
0.85 
060 
2-00 
0.66 
0.80 
0-40 
1-00 
1.00 
0.46 
0.45 
080 
0-75 
0.80 
0.81 
090 
0.65 
0.66 
075 
1.25 
1.60 

KTO1 2-50 
KT66 2-96 
KT81 (7C6) 

1-80 
KT81 1.76 
KT88 8dd6 

KTW61 1-60 
MUI4 1-00 
N78 8-60 
042 0-46 
OB2 0.46 
PC88 0.65 
PC88 066 
PC97 0-56 
PC900 0-66 
PCC84 046 
PCC88 0-08 
PCC89 0.66 
PCC189 0.66 
PCF80 0.40 
PCF82 049 
PCF86 0-86 
PC9801 0-00 
PCFe02 0.64 
PCF806 0-00 
PCF806 0-80 
PCF808 1-00 
PCL82 046 
PCL83 0-70 
PCL84 0-50 
PCL86 0.60 

PCL805/86 
0.00 

PD600 160 
PEN46 0.86 
PL86 0.08 
PLeI 0-56 
PL82 060 
PL83 0.60 
PL84 0-60 
PL600 0-86 
PL604 0-86 
PL608 0.90 
PIb09 1.66 
PL802 1-00 
PX26 8.60 
PY33 0-08 
PY8l 0.60 
PY82 0.46 

PY83 0-50 
PY88 0-66 
PY600 1-10 
PY81/800 0-60 
PY801 066 
eP41 8-00 
6P61 0-86 
T41 1-00 
U14 076 
1725 1.00 
026 0.86 
UI91 0.76 
UABC80 0-40 
UAF42 0.76 
UBC41 0-60 
UBC81 0-60 
UBF80 0-80 

OP60 
0-60 
0-80 
0.80 
040 
0-70 

UBF89 
U0085 
UCH42 
UCH8I 
UCL82 
UCL83 
UF41 0 76 
UF89 0-50 
UL41 OP86 
UL84 0-50 
UY41 0.66 
UY86 0-46 
VR106/30 040 
VR160/30 0-46 
1R6 0.50 
186 040 

040 
0 60 
0 86 
1 00 
0-66 
0 66 
086 
0 90 
046 
1 00 
0-50 

364 
3V4 
6R40Y 
5U40 
6YSUT 
6240 
6/30L2 
OAKS 
6.4506 
6ÁQ6 
64070 
6AT8 
64116 
81146 
6E1E6 
OBRO 
6BJ6 
6BQ7A 
6BR7 
BB07 
6BWO 
BBW7 
604 
6CD80 
OCHO 
6CW4 
6F23 
61,25 

1.00 
060 
040 
088 
046 
0 76 
0 76 
066 
120 
1.40 
1 00 
1.00 
0.40 
1.60 
1.60 
100 
020 
1.00 

6F20 0.75 
6J6M 065 
6360 045 
636 0,86 
0370 0.30 
637M 066 
6K8(1T 080 
6170 085 
6117M 0.46 
ßK80 046 
618M 0 70 
6126 1 00 
6L60 0 65 
6Q7ß 040 
BQ7M 060 
66L70T 0.66 
682170T 0.65 
681470T 040 
6U000 1 50 
6060 0 80 
6V60T 060 
6X4 046 
6160 046 
6X6(1T 0.66 
786 0.80 
7B7 0,80 
706 1 80 
7C6 1.00 
7117 080 
717 0-80 
787 2-25 
7Y4 0.80 
12AT6 0.46 
12AT7 0.46 
124116 0.60 
124117 086 
124X7 088 
12BA6 0.50 
1221E6 0.60 
8001 - 040 
80016 1 00 
80017 1.00 
80018 0.90 
ß0F6 1.00 
80FL1 1 00 
3001.2 0.76 
80FLI4 1.00 
SOLIO 0.96 
80L17 0.96 
80P4MR 1.80 
80P12 100 
ß0P19 0.06 
80PL1 0.96 
80PLIS 1-10 
30PL14 1.10 
36W4 0.80 
36249T 0.70 
60CD80 110 
807 1.00 
818ITT 14-00 
8131188R 8.00 
8664 1.80 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
All transistors, I.C's offered 
are new and branded. 

POSTAGE Manufactured by Mul- 
10p per order in UK lard, Texas, RCA, Fer- 

ranti, Motorola, ITT, 
Fairchild, Lucas, etc. 

AA119 
AAZ33 

0.07 
0.18 

BD124 066 
BD131 040 Quantity discounts on 

AAZ16 
AC107 

0.10 
0.61 

BD132 0-60 
BF116 0-20 application. Send SAE 

AC126 
.40127 

026 
006 

BF167 086 
BF173 028 for full lists. 

AC128 
AC176 

0.16 
0.26 

BF179 Oß8 
BF180 086 04900 008 ZTX501 0-16 22139044 0.26 

AC187 0.01 BPI81 0-86 04202 0.06 ZTX6o8 0-16 2212906 0.02 
AC188 
ACY21 

020 
0ßO 

BF194 0.10 
119195 0.18 

0016 1-00 
0030 /00 

2T1531 0.25 
ZTX660 018 

2N29054 0.86 
2212906 020 

ACY89 
AD140 
AD149 
AD161 
ADIOS 
49115 
A F116 
AF117 
A F186 
A F239 

0.76 
0.60 
060 
0.44 
0-44 
086 
0.25 
0.84 
0.48 
0.44 

BF197 0.16 
BF200 0-82 
199081 0.25 
111,698 026 
BFWIO 0.81 
BFX29 0-P8 
BFX88 0.24 
BFY60 0.20 
BFY61 0.20 
BFY62 0.80 
BY100 027 

0023 lß5 
0026 0.40 
0038 0-68 
0038 0.56 
0036 0.60 
0042 0.40 
0044 0.20 
0046 0.20 
0071 0.18 
0072 0.08 
0076 080 

1N014 0-08 
IN4001 0.06 
IN4002 0-07 
1214003 008 
1114004 0-08 
1N4005 0.10 
1N4006 0.18 
IN4007 012 
1N4009 006 
1N414tl 008 
14921 0-07 

2212926 018 
2213063 0.18 
2218056 0.45 
2213626 0.91 
2218614 0-06 
2N81310 0.06 
2118702 011 
2213703 0-12 
2N3704 014 
2N8700 0.16 
2N3706 0.11 

ABY27 0.88 BY126 0-14 0077 055 I82038 0,20 2218707 0.18 
ABY28 0.25 BY127 O.1f 0081 089 182051A 0.20 2218708 0.07 
114.102 026 HZ/161 eerie. 00811) 028 IB21004 020 2213709 0.10 
BA116 0.10 0-20 00812 0-45 163010 0ß6 2N2710 0-11 
BC107 0-14 BZY88 eerie. 0083 0.27 2N690 016 2N3711 0.11 
BC1o8 0.18 010 0C140 1.14 206697 018 2N3910 0.88 
BC109 0.12 CR81-06 0-86 00170 0.30 2N706 010 5N3020 0.60 
110113 0.16 CRB1-40 0-60 00171 0.84 211706 019 9118823 0.60 
BC117 021 CHB3-06 040 00200 056 2N1181 0-06 2N8903 0.16 
80148 0.80 CR63-40 0.85 00201 100 01'1132 0.24 2N3904 020 
BC147 0.10 MJ1340 0-47 00202 020 2NI802 018 2213906 0-25 
BC148 0.08 11.12370 088 00203 0.66 2N1808 018 2218906 086 
1101690 0.16 103E620 0-66 001'71 120 2N1804 088 2N4000 0.16 
BC162 018 M3E2066 lß7 ORP12 060 2N1806 088 2214069 0.10 
BC182L 0.18 MJE3066 0-76 ORP60 066 2N1306 028 2214060 0.18 
BC184L 0.18 MPF102 0-40 TIC44 0-20 21.11307 0.28 2 N4061 0.18 
BC388 
BOTOS 
sera* 

0-18 
086 
0.88 

MPF103 0.86 
MPF104 086 
MPF106 0.86 

TIC226D 160 
TIL209 0-20 
ZTX107 0.18 

9211308 068 
2N1809 080 
2N1018 081 

2N4062 014 
2N4289 0.80 
3N1ß6 1.76 

BCY84 046 NST404 0.88 ZTX108 0.08 2N1014 046 ßN141 8-81 
BCY70 0.18 046 0-72 ZTX800 0.18 2N2147 0-78 40860 6.40 
BCY71 0.02 0410 0-40 ZTX801 0-14 2N2160 0-78 40361 0-45 
BCY72 0.16 0479 010 ZTX302 0.18 22193694 016 40869 0.40 
BCZ11 0.86 0.491 018 ZTX804 0-24 2212646 0-60 40480 006 
Bb121 1.00 0491 0.07 ZTX000 0.13 2N2904 Oß0 

BN7400 0.16 8N7428 0.40 8N7486 0.47 111174145 1-26 4N74192 2.00 
BN7401 0-16 8217430 0.18 8N7490 0.66 ßN74150 1.76 BN74193 2-00 
8N7402 0.16 8N7433 0.87 8N7491AN 82174151 1 00 BN74194 1-80 
8N7403 0.16 9217437 0.87 100 81174154 2 00 62174196 1-10 
8217404 0.20 0117438 0.87 9067492 0.70 BN74155 1 00 60674196 120 
8067405 Oß2 BN7440 088 6067493 0-70 6N74156 1 00 82174197 1ß0 
8217406 0.42 BN7441AN 0N7494 0.80 0/174157 096 81174198 2-77 
8N7407 0.42 092 6117495 0.80 0N74170 252 81174199 2.62 
8N7408 0.08 BN7442 0.79 8N7496 0.96 8N74174 1 67 
8N7409 0-28 0N7400 0.16 8N7497 8.87 ßN74175 1.10 
8N7410 0.16 8217431 0.18 9N74100 1.89 BN74176 lß6 
BN7411 026 8217453 0.18 BN74107 046 82174190 2 00 
BN7412 080 6N7454 0.16 82174110 0.58 BN74191 2-00 
8N7413 088 6067460 0.16 8N74118 0.90 
0217416 0.88 8117470 0.88 60674119 1.88 
BN7417 0.86 6217473 041 6N74121 0.60 DIL 14 pin ISp 
0117420 0.18 BN7474 042 BN74122 0.70 
8N7422 
8N7423 

0ß6 
007 

8N7480 0.60 
8217483 1.10 

8N74123 1-00 
6N74141 0.00 SOCKETS 16 pin 17p 

VAT 
25% to be 
added to 

all orders 
including 
POSTAGE! 

THIS MONTH'S 

OSCILLOSCOPE TUBES 

Types CV 1526, 

DG 7-5, VCR 139A 

All at £8.00 each, +p á 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. 

RST 
VALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW16 2BS 
Tel: 01-677 2424 Telex: 946 708. 
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;ail] is electronics 
Dept.1. 56. Fortis Green Road, 

Muswell Hill, London. N10 3HN. 

telephone: 01-883 3705 

C -NOS 74 TU 

1-24 25-99 IOOup 

CD4000AE 23p 19p 15p 

CD400IAE 23p 19p 15p 

CD4002AE 23p 19p I5p 
CD4006AE £1.59 £1.33 [1.06 
C04007AE 23p 19p 15p 

CD40013AE £1.75 £1.46 £1.17 
CD4009AE Usa CD4049 

C104010.AE Use CD4050 
CD4011AE 23p 19p 15p 

CD40I2AE 23p 19p 15p 

CD4013AE 69p 54 16p 

CD1014AE £1.75 £1.46 £1.17 
CD4015AE £1.75 £1.46 £1.17 
CD4016AE 69p 58p 46p 

CD4017AE £1.75 £1.46 £1.17 
C040186E £2.51 £2.09 E1.67 

CD4019AE 80p 66p 53p 
CD/020AE £1.97 £1.64 £1.31 
CD4021AE £1.75 £1.46 £1.17 
CD4022AE £1.83 E1.53 £1.22 
CD4023AE 23p 19p 15p 

CD4024AE £1.26 £1.05 84 
CD4025AE 23p 19p ISp 

CD1026AE £2.79 £2.33 £1.86 
CD4027AE 98p 82p 65p 

C010214E £1.53 £1.28 E1.02 
CD4029AE £1.12 £1.76 £1.11 
CD4030AE 71p 59p 47p 

C040356E £1.75 £1.46 £1.17 
CD40114E E2.01 £1.68 £1.31 
CD4042AE £1,49 £1.24 99p 

CD4049AE ó9p SBp 46p 

CD4050AE 69p 58p 46p 

CD405IAE E2.78 £2.32 £1.85 
CD4052AE £2.78 £2.32 £1.85 
CD4056AE £2.12 £1.76 £1.41 
CD4060AE £2.51 £2.09 £1.67 

CD4066AE £1.13 94p 74 
CD4068AE 28p 24 19p 

CD4069AE 28p 24 19p 

CD10714E 28p 24 19p 

CD4071AE 28p 24 19p 

CD4077AE 71p 59p 47p 

CD408IAE 28p 24 19p 

CD4082AE 28p 24 19p 

C04085AE E1.28 £1.06 85p 

C04086AE E1.28 £1.06 84 
C04093AE £1.56 £1.20 £1.01 
CD1099AE £2.95 £2.46 £1.96 

SIEMENS LCD's 

LIQUID CRYSTAL DISPLAY complete with 

socket and removable reflective bs41ng. 
Ref AN4132R 13mn chowcrer height. Co.. 

be directly driven by National 5... oductors 
Alorm Clock chip MM5316. £13.99 

PNOTO-DARLINGTON 

2N5777 
Viceo, Vebo 25v, Veba 8v 

Vcsn, Vcbo 25, VERO 8v st 
hle 2500, Ic 250 e4. 3Sp 

I-24 25-99 100 

7400 IIp 14 lOp 
7401 149 14 10p 

7102 14 14 14 
7403 15p 12(p lOp 
7401 Ibp 14 1 l 
7408 16p 13p llp 
7409 14 14 llp 
7410 14 13p Ilp 
7413 29p 24 
7417 27p 221p 
7420 169 14 Ilp 
7427 27p 22(0. 14 
7430 16p 14 1 l 
7432 27p 22ip le 
7437 27p 22}p 14 
7411 75p 64 
7412 64 55p 
7445 85p 71p 57p 
7147 95p 839 67p 
7447A 95p 83p 67p 
7448 85p 71p 57p 
7470 34 24 
7472 259 21p 17p 

7173 30p 25p 20p 
7171 34 26p 21p 
7475 170 390 310 
7476 320 26p 21p 
7482 759 64 500 
7485 £1.30 £1.09 87p 
7486 320 269 210 
7489 £3.56 £2.80 £2.10 
7490 49p 400 32p 
7191 

7492 57p 46p 36p 
7493 490 40p 320 
7495 67p 54 45p 

74100 £1.08 84 720 
74107 35p 24 24 
74121 
74122 
74141 

74145 
74154 £1.75 £1.48 869 
74174 £1.00 83p 67p 
74180 £1.06 88p 7Ip 
74181 £3.20 £2.50 £1.90 
74192 E1.35 £1.14 94 
74193 £1.35 £1.14 909 

74196 £1.61 £1.34 99p 

20P 
20p 

SOp 

43p 

20P 

65p 55p 44 

34 20p 23P 
47p 399 3Ip 
74 63p 53p 
64 54 489 

L/NE-0-1/0NT 

. / y7// 
r'/J77vv 

NEW LED Linear Canal 
each device contains 10 light 
wnilting diodes in o 20pin dual- 

e -line package. Ideal fo. solid 
one analogue meins a dials. 
Type 101 RED [2.26 

Dwlin-Une 105 
Pin, u I4 l' 24 28 36 40 8 10 

P,ic.l3p 15p 'Sc 26p 30P 309 44 31p 35p 

Red 
Green 
O..ege 
Vella« 

0.125"' 
dia. lens 
(111209) 
I. 10 

16p 14 
27p 24 
Vp 2b 
34p 3Ip 

Low Cost Red Go6sP 
Motorola MIED 500 
in a 7072 package. 14 

Fm nap -ne plastic new 

555 (8 pin dip) V 55p 
555 (TO -99) T 81p 
556 (14 pin dip) £1.29 

703 (RF/IF Amp) 
709 (B pin dip) 
709 (T0-99) 
709 (14 pin dip) 
710 (B pin dip) 
710 (10-99) 
710 (14 pin dip) 

59p 
339 
39p 
34p 

34 
39p 
38p 

711 (14 pin dip) 38p 

720 (A.M. Radio) £1.76 
94 
64 
3Ip 
37p 
31p 
90p 

723 (10-99) 
723 (14 pin dip) 
741 (8 pin dip) 
741 (T0-991 
741 (14 pin dip) 
70 (14 pin dip) 
748 (8 pin dip) 
748 (T0-99) 
748 (14 pin dip) 42p 
753 (F.M. la. 1.8.1E1.08 

75191 

75192 

Regulators 100 mA 

78105WC (10-92) 
781.1 /WC (10-92) 
78L15WC (TO -921 

369 

889 
£1.10 

600 

600 
609 

Ragulatasl00nA 
78105AWC (114625A)90p 
78L12AWC (TBA6258)909 
78115AWC (T14625090p 

Regukrors SOOmA 

78MOSIIC 
78 M12HC 
78MI5HC 
79A18HC 
78M24HC 

Regularas IA 
7805KC R0-3) 
7812KC (T0-31 
781 5K (TO -3) 
7818KC (T0-3) 
7824KC (To -31 

£1.35 
£1.35 
£1.35 
£1.35 
£1.35 

£2.09 
£2.09 
£2.09 
£2.09 
£2.09 

Regulators IA 
7805UC 110-220) £1.72 
7812UC IT0-2201 01.72 
781 5UC (10-220) £1.72 
7818UC (T0-220) £1.72 
7824UC (10-220) £1.72 

ICL8038 £3.52 

AY -1-0212 
AV -I-5051 
A Y-5-1224 
AV -5-3500 
AY -5-3507 
AV -5-4007 

C0 L11;L1 a0p;LUI 
3' es) 

i' n 
1 !o 

dia. Ions dia. lens 
(MIED 6501 

Iv la 100 s 1. 10 100s, 

139 27p 
22p 33p 
220 34 
29p 35P 

34p 

30p 
30p 
35p 

22p 
27p 
27p 

29P 

18p 16p 14 
30p 27p 24 
34 27p 25p 
35p 33p 34 

NEW Opto -isoleras 
ILI (4N25 s 111116) 

6 pin indusny standard packoge. 
2.SKV isolation E1.00 

NEW 

Litron,. Double Dig;, Displays 
0.5"; Common Anode ' 2 R/H 

DL721 givre 1.9 

D1727 gives J.O. ro 9.9 
Suitable for Clocks; Instrument:; 
i V. Ch...nel Iedico,o, 
(Cur P6ce 04 75 each. 

NOTICE 
Postage 8 Pocking Charges 

With the recen, inc, base in 

poslyl charges and a wing 

increase in packaginn 
e have been Tweed to rwwvr 

our policy. 
Hencefewand. 
I . Ordws valued at £5 o 

more will be post free. 
2. All U.K. 'small package' 

ceder, will go first class mail. 
3. Minimum postage P. pod ing 

charge will increase ro 20p. 

£6.93 
£1.44 
£3.95 
£6.59 
£6.59 
£7.94 

litronix 

IYBM 

Monsanto 

of 

0e4" 

04160002 

CA2111 
CA3045 
CA3046 
CA3053 
CA3065 
CA3075 
CA3078 
CA3080 
CA3081 

E3.01 

£1.19 
£1.46 

76p 
5Ip 

£1.60 
£1.64 
£1.26 

5Ip 
£1.61 

CA3082 £1.61 
CA3089E ((DAI 200102.43 
CA3097E £1.67 
CA3123E £1.76 
CA3401E (IM3900) 59p 

CA3600E £1.24 

CT7001 £5.34 

100511 (30.3) £1.46 
L036T1 (T0.3) £1.46 
L03711 (T0-3) £1.46 
L129 (SOT -32) 859 
1130 (SOT -32) 35P 
1131 (SOT -32) 859 

LM301 T (IV -99) 36p 

LM301 S (E pin dip) 5Ip 
LM,OIA T(10-99) 54 
1M301A S (8 pin dip) 5Ip 
LM307T (T0-99) 5Ip 
LM -107 S (Bpi. dip) IIp 
LM30/ T (T0-99) £1.69 
LA4308 S (8 pin dip) 859 

5113096 T (T0 -991E6.85 
1M30 8A 5 (8 pin dip) 

£5.96 
1M309K £2.34 
LM339 01 94 

4.1370N £2.85 
169371 £1.80 
LM372N £1.72 
LM373N £2.58 
LM377N £2.71 
LM380 £1.25 
169381 £1.85 
11382 £1.66 
116703 59p 

LA41820 
LM2111 
1.643900 

MC1303L 
MC1306P 
MC1310P 
MC1312 
MC1314 
MC1315 
MC 1327 

MC 1330P 
MC1339P 
MCI350 
MC1351 
MC 1352 

MC1357 

£1.03 
£1.12 

69p 

£1.84 
80p 

£1.39 
£2.42 
£4.13 
£4.62 
£1.12 

839 
£1.52 

610 
88p 

880 
£1.52 

MC1358 (CA3065. C1.16 
MC1375 £1:48 

MCI455 (555T) 
MCI456CG 
MC1458CP1 
MC 14680 
MC14951 
MC1496G 

MC3302P 
MC3401 P 

MFC40008 
MFC4060A 
MFC6030A 
MFC6040 
MFC6070 

MM5314 
4.1645316 

MVR5V (T0-3) 
MVR12V (30-3) 
MVRISV (T0-3) 

NEStlL 
NE546A 
NESS5V 
NE556 
NE5606 
NE5618 
NE5628 
NE563 
NE565N 
NE566V 
NE5671 

51.4146 
SU15A 
514370 
SL440 

SL6IOC 
í1611C 
51612C 
51613C 
SL62a 
51621C 
S1622C 
S1623C 
SL624C 
SL630C 
51640C 
S1611 C 
SI645C 
SL650C 

64 
£1.45 

739 
£2.18 
£3.66 

83P 

£1.30 
64 

87p 
79p 
79p 
830 

£1.66 

£4.80 
[9.99 

£1.45 
£1.45 
£1.45 

SN76544N £1.81 
SN76550-2 (TM550) 89p 
SN76552-2 81p 
SN76660N (T14120) 75p 
SN76666N (CA3065) E1,12 

TAA263 £1.50 
TAA300 £2.16 
TM310A £1.87 
TAA320 £1.24 
TM350 C2 +3 

TAA370 
TAA550 
TAA570 £2.74 
TAA700 £5.03 

TBA1205 £1.25 
T8a231 £1.02 
T1A281 (723) £2.47 
T1M5000 £3.16 
TM5200 £1.85 
TBA5300 E3.27 
T145100 £3.72 
TM5500 £5.29 
T1456000 E5.29 

£1.35 T14625A £1.03 
£1.16 T146258 [1.03 

73p T14625C £1.03 
£1.29 
E4.37 TeA651 £1.87 
£4.37 T147200 £2.79 
f4.37 T147500 E2.79 

£2.96 TM800 £1.11 
£2.27 T148105 £1.24 
£1.62 T14810AS £1.24 
£2.27 114820 86p 

T149200 £4.71 
£1,09 T1369900 £1.71 

E2.75 
£7.50 TCA2700 £5.24 
£2.84 TCA760 £2.16 

TCA8000 £7.24 
£1.75 TCA830S £1.04 
£1.75 TCA940 £2.25 
£1.75 
£3.72 TD41054 £1.50 
£2.64 TDA1200 £2.n 
£2.64 TDA1405 BOp 

£6.58 TDA1112 84 
£4.81 11361115 800 

£2.45 TDA2010 £3.00 
£1.62 TDA2020 £3.75 
£3.24 
£3.24 ULN2I11A £1.52 
£3.24 
£8.51 

SN7549IN 88p 
5N75492N £1.10 

SN76001 N (FAA611) £1.82 
SN76003N £3.30 
SN76013N £1.98 
5N76023N £1.98 
SN76227N IMC1327) £1.89 
5N76532N f1.88 

ZN472E £1.94 
ZN414 £1.26 

M/N/IRON 

Minium Filament Display 
bidirectional 0.36" 
30)5F 0-9 8/H d. pt. 
3015G-1 £1.08 

SEVEN SEGMENT DISPLAYS 

COMMON 
ANODE 
R/H 

Dec. Pt 

RED DL707R 

GREEN MDN51 
RED MAN71 
YELLOW MAN81 
ORANGE MAN3610 

GREEN XAN51 
RED XAN71 
YELLOW XAN81 

GREEN MAN4510 
RED 41ÁN010 
YELLOW MAN4810 
ORANGE MAN4610 

O. i" RED 

C.A. 1/H 
Dec. Pr. 

DL747 

COMMON 
ANODE 
1/14 
Dec. P,. 

DL707 

MAN52 
MAN72 
MAN82 
MAN3620 

XAN52 
XAN72 
XAN82 

MAN4520 
MAN4720 
MAN4820 
MAN4620 

D1746 

COMMON 
ANODE 

D1701 

MANS] 
MAN73 
MAN83 
MAN3630 

MAN4530 
MAN030 
MAN1830 
MAN4630 

C.C. L/H 
Dec. Pt. 

DL750 

COMMON 
CATHODE 
R/H 
Don. Pr. 

D1704 

MAN54 
MAN74 
MAN84 
MAN3640 

XAN54 
XAN74 
XANB4 

MAN4540 
MAN040 
MAN4840 
MAN4640 

ç.c. 
_ 

I 

DV49 

NOTE. MAN4000 sain pinole ose 14 pin 411 the un,e as M.IN50;70 880 sein 

Ou, 
Pric 

£1.82 

El.82 
£1.82 
£1.82 
E1.82 

E1.49 
£1.49 
L1.49 

L2.32 
£2.32 
£2.32 
£2.325 

£2.12 

Vil' I NC, LUI)I?I) 
Items narked withinclude 8% VAT 

Items umearke01 in lad. VAT at 25% 

ADVERT. No 1. of Serles B. 
CALLERS WELCOME 
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ELECTRU-ViLtlE 
STABILIZED PRICE POLICY 

QUALITY COMPONENTS, KEEN 
PRICES AND DEPENDABLE SERVICE 

112 page catalogue attractive discounts free postage & packing (U.K.) 

A 100 OF THE BEST 
out of our latest catalogue 
2N1307 47p AF2000 40p BD135 37p 
2N2846 Sip AF239 60p BD138 399 
2N3053 30p 131906 36p BDY20 939 
2N3054 60p BA138 31p BF194 16p 
2N3055 70p BB103 24p BFR39 23p 
2N3702 11p 88104 Up BFR79 23p 
2N3703 10p 88105 34p BFX29 33p 
2N3704 11p BB107 14p BFX84 27p 
2N3705 10p BC107B lip BFY51 23p 
2N3794 lip BC108B tSp BRY39 50p 
2N3819 23p BC108C 15p BY164 S1p 
2N4062 lip BC109B lip C10661 42p 
2N4443 83p BC109C lip C1061)1 47p 
2N5052 42p BC147A 12p C1406 78p 
2N5153 20p BC147B 13p MJ481 £1.20 
2N5459 35p BC148B 12p MJ491 E1-35 
40381 Up BC149C 14p MJ2955 lOp 
40382 44p BC15BB 1Sp MJE371 lip 
40602 44p BC169A 15p MJE521 81p 
40838 E1.31 BC187B 13p MJE2955 E1-12 
40669 £1-10 BC168B 12p MJE3055 61p 
AC128 179 BC189113 12p 0A91 6p 
ACI5IR 3Sp BC169C 13p SD4 ip 
AC153 27p BC1798 28p TIP31A 70p 
AC/53K 37p BC182L 12p TIP32A 80p 
AC176 24p BC184L 11P TIP4IA 80P AC176K 38p BC212L 12D 

TIP42A f1 00 AC187K 31p BC214L 14p 
AC188K 29p BC257A t4p W02 30p 
AD133 E1.02 BC259B 14P ZTX300 14p 
AD136 E1-11 BCY58 30P ZTX304 23p AD149 52p BD130 70p 

ZTX50D 14p AD161 42p 80131 48p 
AD182 40p BD132 52p ZTX504 45p 

ELECTROLYTIC CAPACITORS 
Axial Lead 
pf 3V 5-3V 10V 16V 25V 40V 63V 100V 
0-47 - - 11p Bp 
1.0 - - - - - 11p - 9p 
2.2 - - - - 11p - 9p Op 
4.7 - - 11p - 8p Op Op 
10 - 11 - - Op Op 8p 4 
22 - - Op - Op Bp 8p 10p 
47 9p - Op 9p 8p 8p 10p 13p 
100 Op ip Sp ip Op 10p 12p 19p 
220 8p Sp Op 10p 10p 11p 179 28P 
470 Op 10p 10p 11p 13p 17p 24p 45p 
1,000 11p 13p 13p 17p 209 25p 41p - 
2,200 ISp - - 26p 37p 41p - - 
4,700 - - 39p 44p S8p - - - 
10,000 42 46 

all in the E.V. 
CATALOGUE 7 

(issue 3) 
112 pages of up -dated Information and prices. 
More valuable than ever now that our price 
stabilizing has been Introduced. Includes a 25p 
refund voucher for spending on orders for £5 
or more Ilst value. So before you even look at a 
screwdriver, make eure you have your E.V. 
Catalogue No. 7 Issue 3 to hand. Price, post 
paid 30p 

PRICE STABILIZATION 
Instead of changing prices from day to day 
with all the difficulties that brings, EV prices 
are held for 3 monthly periods and then re- 
viewed to see If changes are necessary for 
the next 3 months following. So far, to date, 
we have made no changes since Jan 1st this 
year. 

DISCOUNTS 
apply on all items except the few 
where prices are shown NETT. 5% 
on orders from £5 to £14.99; 10% on 
orders value £15 or more. 
FREE POSTAGE & PACKING 

In U.K. for pre -paid mall orders over 
£2 (except Baxandall cabinets). 
It under, there is an additional 
handling charge of 10p. 

QUALITY GUARANTEE 
All goods are sold on the under- 
standing that they conform to 
makers specifications. No rejects, 
seconds or sub -standard merchan- 
dise. 

VAT 
-add 25% to total value of order 
except for items marked which 
carry only 8% VAT. Every effort is 
made to ensure correctness of infor- 
mation at time of preparing and 
putting this advertisement to press. 

RESISTORS 
Code Watts Ohms 1 to 9 10 to 99 100 up 

(see note below) 
C 1/3 4.7.470K 1.3 1.1 0.9 nett 
C 1/2 4.7-10M 1 -3 1.1 09 nett 
C 3/4 4-7-10M 1.5 1.2 0.97 nett 
C 1 4.7-10M 3ß 2.5 1.92 nett 

MO 1/2 10-1M 4 3.3 2.3 nett 
WW 1 0ß2-0-47014 14 11 nett 
WW t 0.56-3.9f) 12 10 8 nett 
WW 3 1-10K 9 0 4 nett 
WW 7 1-10K 11 10 8 nett 

Codes: 
C-carbon film, high stability, low noise. 
MO-metal oxide. Electreell TRS ultra low noise. 
WW-wire wound, Plessey. 
Values: All EIS except C 4W, C iW and MO ¡W. 
EIS: 10, 12, 15, 18, 22, 27, 33, 39, 47, 55, 58, 82, and their 

decades. 
E24: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 

and their decades. 
Tolerances: 
5% except WW 10%±0.05() below 100 and 0W MO 
2% 
Prices are in pence each for quantities of the 
same ohmic value and power rating. NOT mixed 
values. (Ignore fractions of one penny on total 
value of resistor order.) Prices for 100 up In units of 
100 only. 

WAVECHANGE SWITCHES 
1 pole 12 way; 2 pole 8 way; 3 pole 4 way; 
4 pole 3 way 
TAG STRIP 28 way 

each 
li33p 

NUTS, SCREWS, etc. 
In lots of 100 each 
4BA NUTS Up: 8BA NUTS Zip 
i" 4BA Screws 30p ¡" 8BA Screws 24p 
Threaded pillars 6BA, ¡" hexagonal E1.10 
Plein spacers ¡" round Et.32 
Other sizes available 

CAPACITORS 
DALY ELECTROLYTIC in cans, plastic sleeved 
1000m F/ 25V 34p 22001100 LI 'SI 
50001100 E3 50 1000150 Sop 
5000/25V 75p 2000/50 70p 
2000/25 45p 5000150 E1.44 
1000/100 Et -00 
POLYESTER TYPE C.280. Radial leads for P.C.B. 
mounting. Working voltage 250V d.c. 
0.01, 0015, 0022, 0033, 0047 ea. 3p 
0.068, 0.1, 0.15 ea. 4p 
0-22 Sp; 0-33 7p; 0.47 Bp; 0-6811p; 1.014p; 1.5 21p; 
2224p 
SILVERED MICA. Working voltage 500V d.c. Tolerance 
1% or 0.5pí 
Values In PFs-2.2 to 250 In 28, stages ea. Op 
270-820 in 9 stages, ea. 7p 
1000, 1500, 1800 9p; 2200109; 2703, 3600, 4700, 5000109; 
8800. 8200, 10,000 25p 

LUM BEAD 
0.1, 0-22, 0.47.1 -0 mF/35V, 1-5/20V ea. lip 
2-2/16V, 2ß/35V, 4.7/16V, 1018.3V ea. 14p 
4.7/35V, 10116V, 22/8-3V ea. 21p 
10/25V, 22/16V, 47/0.3V, 10013V, 6.8125V, 15/25V ea. 23p 
POLYCA RBON ATE 
Type B.32540 Values in µF: 
0-0047; 00088; 0-01; 0015; 0.022 ea. 4p 
0018; 0027; 0-033; 0030; 0047; 0068; 0.1 ; ea. Sp 
0'056; 0'082: 0'12; 015 ea. 6p 
0.18; 0-22 7p; 0-27, 0.33 Op; 0.39, 0.47 11p; 0- 54, 0-68 

CERAMIC PLATE 
109 

Working voltage 50V. d.c. 
In 26 values from 22pf to 6800pF, ea. 2P 

POTENTIOMETERS 
ROTARY, CARBON TRACK. 
Double wipers for good contact and long working life 
P.20 SINGLE linear 100 ohms to 4.7 meg ohms.each 14p 
P.20 SINGLE log. 4.7 Kohms to 2.2 megohms, each 14p 
JP.20 DUAL GANG lin. 4.7 Kohme to 2.2 megohms, 

each Up 
J.P20 DUAL GANG log. 4.7 Kohms to 2-2 megohms, 

each Up 
JP.20 DUAL GANG Log/antilog 10K, 22K, 47K, 1 

megohm only, each Up 
JP.20 DUAL GANG antilog 10K only 48p 
2A DP mains switch for any of above 14p extra. 
Decades of 10, 22 and 47 only available In ranges above. 
Skeleton Carbon Presets, Type PR, horizontal or 
vertical 4p each. 
SLIDER 
Linear or log mono 4.7K to 1 meg. In all popular 

values each 309 
STEREO, matched tracks, lin. or log In all popular 

values from 4-71< to 1 meg. 44p 
Escutcheon plates, mono, black or grey, each 109 
Control knobs. blk/wht/red/yel/grn/blue/dk.grey/It. 
grey, each 7p 

MINITRON DIGITAL INDICATORS 
3018F Seven segment filament compatible with 
standard logic modules. 0-9 end decimal point: 
9mm characters In 16 lead DIL E1.28 
Suitable BCD decoder driver 7447 E1-15 
30156 showing + or - 61 6 dec. pt. E1'20 

LEDS (Light Emitting Diodes) 
Photo Cells, cadmium sulphide each 

ANTEX Soldering Irons 
C240 Et -25 Spare bits 
CCN240 ES -SS Spera bits 

Sip 
409 

32p 
42p 

ELECTRO ALOE LTD 
All postal communications, mall orders 
etc. to Head Office at Egham address, 
Dept. PW 7 S.A.E. with enquiries re- 
quiring answers. 

28,ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 
Telephone Egham 3603 Telex 284475 Shop hours 9-5.30 daily: Sat, 9-1 p.m. 

NORTHERN BRANCH: 680, Surnage Lane, Burnage, Manchester M19 INA 
Telephone (081) 432 4945 Shop hours 9-5.30 daily: Sat. 9-1 p.m. 

U.S.A. CUSTOMERS are Invited, to contact ELECTROVALUE AMERICA, P.O. 
Box 27, Swarthmore PA 19081. 
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A UHF WILVEMETEI 

A WAVEMETER is an essential item of equip- 
ment required to check the order of multipli- 
cation obtained in the various tuned circuits 

of a transmitter. For example, consider a 144MHz 
transmitter using an 8MHz oscillator. The oscillator 
is usually followed by a stage tuned to the third 
harmonic, to obtain 24MHz. This is followed by a 3x 
harmonic amplifier, then a doubler, giving 24x3x2, 
or 144MHz. Wrong tuning could give 2x4 or 4x2 in 
the early stages, providing 64MHz, doubled to 
128MHz. Tuning the PA to this would cause out -of - 
band operation. 

Fig. 1: Simple circuit of the two -range UHF wavemeter. 

A calibrated wavemeter will ensure that the out- 
put is at 144MHz. It can also be used to check for 
possible harmonic output on 288MHz, 432MHz, or 
other related frequencies. A wavemeter is not 
intended to show the exact frequency, but to 
indicate that the correct harmonic or band is in use. 
If a large graph is prepared to show wavemeter dial 
readings and frequency, good accuracy is obtainable, 
but a much smaller graph is quite adequate for 
harmonic and similar checks. 

For frequencies above about 300MHz, a very low 
minimum tuning capacitance is necessary and it 
becomes difficult to use ordinary plug-in coils, 

R. LONGDEN 

fixed loop Ll, but switch Si allows two ranges to 
the holder and leads. The circuit in Fig. 1 has a 
because of the stray capacitance and inductance of 
be obtained. 

For the higher range of approximately 220 to 
500MHz, the two sections of the butterfly capacitor 
VC1 are in series, giving a maximum capacitance of 
about 12.5pF and a very low minimum. With Si 
closed one section of 25pF is in use, and the range is 
approximately 120-240MHz. VC1 is operated by a 
small reduction drive. The diode is coupled by the 
loop L2 to avoid loading Ll and rectification by 
diode Dl provides current for the 100µA meter. 
Resonance is indicated by the maximum meter 
reading. 

CONSTRUCTION 
The layout is shown in Fig. 2. The sides of the 

case are 4 X tin flanged universal chassis members. 
A further 4 X tin member is cut into two. One part 

1...-- Slide switch 

VC1 rotor tag 

Fig. 2: Constructional de- 
tails inside the wavemeter. 
Full dimensions of coils 
L1iL2 are given in the text. 

237 

www.americanradiohistory.com

www.americanradiohistory.com


of this provides the end, on which the ball drive is 
mounted. The other part is used to mount VC1. The 
end flanges of the sides are cut off at the ball drive 
end. The top of the box is paxolin, 4116X 2in, and 
cut to take the meter and Sl. 

Assembly is most easily carried out by fitting 
together the top, one side, and parts to take VC1 
and the drive. A length of 14in rod fits between the 
drive and insulated flexible coupling. The shaft of 
VC1 occupies a clearance hole, and VC1 is fixed by 
two short 6BA bolts into the "dead" bushes provided. 
As VC1 spindle is slightly smaller, a piece of tin- 
plate is cut and bent round it to bring it up to about 
14in diameter. Wiring can then be done as in Fig. 2, 
except for Ll and L2. Cl, D1 and the meter lead 
are anchored at an insulated tag. 

* components list 

Cl 1000pF disc 
VC1 25 25pF butterfly type (Jackson C713). 
M1 Meter, 100/2A. Universal coupling. 
Drive, (Eagle 14in. día.) Rod }in. dia. 
Universal chassis members 4 x 2in. (3) (Home 

Radio). 
Si, miniature slide switch. 

The case end was ricin thick Perspex, so that drill- 
ing positions can be seen. Clearance holes are drilled 
for the four studs of VC1. Two holes are also drilled 
for the ends of L2. About one-half the width is cut 
off the end flanges of the metal sides members, and 
these and the end are drilled for four 8BA bolts. Ll 
is 16swg or other stout wire and is 22mm (78in) across 
and 19mm (34in) long (Fig. 2). It is soldered to the 
projecting studs of VC1, near the position for L2. L2 
is of similar wire, 13mm (12in) across and projecting 
about 13mm (72in), with ends long enough to reach 
the MC tag and Dl. When L2 is soldered on, the 
case bottom can be fixed with self -tapping screws. 
The dial reads zero with VC1 closed. 

USE OF WAVEMETER 
The wavemeter loop or coil is positioned so that 

it can pick up RF energy from the oscillator, ampli- 
fier or other coil of the equipment, and the wave - 
meter is tuned to resonance, as shown by maximum 
meter indication. The frequency is then found from 
the wavemeter scale. 

Best accuracy is secured when coupling is loose, 
so that only a small meter indication is obtained. 
So, as the wavemeter tuning position is found, it 
is moved away from the RF coil where energy is 
present. With very low power circuits, close coupling 
is needed to begin with, inductors or windings in 
line. Coupling is reduced by moving the wavemeter 
away, or turning it to place its coil at an angle. 
Where a few watts of RF may be present, a full- 
scale reading may be obtained at some inches spac- 
ing, so care is needed when first testing any circuit, 
to avoid possible damage to the meter. 

Exactly similar methods are used to couple the 
wavemeter to a circuit for calibration purposes, 
except that in this case the frequency will be known 
already. 

CALIBRATION 
One or more of several methods can be used. As 

the final calibration is an important aspect, three 
methods are described. In each case it is wise to 
plot a graph showing dial readings against frequency, 
because this gives intermediate readings, and helps 
avoid any error as a displaced calibration point is 
suspect. 

As the wavemeter is a passive device, it is always 
necessary to provide an oscillator or other source of 
RF energy, even if this is not itself the origin of 
calibration. 

Lecher Line. This can be excited by an oscillator 
whose frequency is not known, and the frequency 
found by measurement with a ruler, to calibrate the 
wavemeter. With care it is usually considered that 
accuracy can be better than 1%..Fig. 3 shows essen- 
tial features of the line. It can be made on a board 
about 130 X 25mm (5 X lin) and 1.85m (6ft) long 
(actual dimensions are not important). X -X can be a 
strong tag -strip anchoring the wires about 25mm (lin) 
to 40mm (112in) apart. An insulated loop about 13mm 
(12in) in diameter with ends some 50mm (2in) long 
is soldered on here. The wires can be 20SWG tinned - 
copper, 25mm (lin) or more clear of the board. 
Points Y -Y can be long screws with nuts, so that the 
wires can be drawn taut. The wires must be parallel, 
but fixing details at X -X and Y -Y do not influence 
calibration. 

Loop 
A e C 

Y 

Y 

Fig. 3 :Arrangement of Lecher line as a means ofcalibrating wavemeter. 

Energy is coupled to the line by positioning the 
loop near the oscillator inductor. A metal straight- 
edge, at right -angles to the wires, is then slid along 
in contact with the wires, from X -X. At some point 
such as A, resonance causes the line to draw power. 
This is marked. The straight -edge is moved on, until 
this is repeated, as at B. The distance A to B is then 
measured. If measured in cm, 15,000/cm=MHz. 
E.g., 30cm=500MHz, or 60cm=250MHz, and so on. 
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Total Building Costs 

£7.23 Ptgy.40 mail 

1+ 8% VAT 57p) 

* signal Injector. 

* Transistor Teeter NPN.Pti r. 

* 4 Transistor Push Poll 
Amplifier. 

NEW EDU-KIT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering Iron or solder 
* 4 Transistor Earpiece Radio. * 5 Transistor Push Pull 

Amplifier. * Signal Tracer. * 7 Transistor Loudspeaker 
Radio MW/LW. 

* a Transistor Short Wave 
Radio. 

* Electronic Metronome. 
* Electronic Noise General.. 

* Batteryle.. Crystal nati... 
* One Transistor Radio. 
* 2 Transistor Regenerative 

Radio. 
* 3 Translator Regenerative 

Radio. 
* Audible Continuity Tester. 
* Sensitive PreAmpllser. 

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 6} 
yards of wire 1 Yard of sleeving etc. Parts Price List and Plans 55p free with parts. 

ROAMER TEN Mk 2 
WITH VHF INCLUD- 
ING AIRCRAFT 

Now with tree earpiece `... 
and 'witched socket. 

10 Transistors. Latest 4' 
s watt Ferrite Magnet 
Loudspeaker. 

9 Tunable Wavebands, 
MW1, 111W2. LW, SW1. 
8W2. SW8, Trawler 
Band, VHF and Loom 
Station. also Airoratt Band 

Built in Ferrite Rod Aar.:.: b,. M W/I. tv. t-brouw 
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 Translators plat 3 Diodes. 
Ganged Tuning Condenser with VHF section. Separate 
coil for Aircraft Band. Volume on/off. Wave Change and 
tone Control». Attractive Case In black with silver block- 
ing. Size 9" x 7^ x 4 Easy to follow Instructions and 
diagram.. Parts pries list and plane BOp tree with 
parts. 

Total building cots 
(Overseas Seamail 
P P 83801 

£9.50 
9% VAT 78p1 

PPa 
foe. bap 

POCKET 

FIVE 
NOW WIT)] :r 1.01 n 
SPEAKER 

3 Tunable wavebands. M. W 
L.W. and Trawler Rand. 
7 stages, 3 transistors and 
2 diodes, eopereeasitive rota! Building Costs 
ferrite rod aerial. attractive black £ 2 r 95 P P a and gold ease. Bise 3r o ir x Ina. sr approx. Plans and Parts 38p 
Price List free with parts. (+8% VAT 24p) 

(Overseas Seamall P º P ¿2.30) 

ROAMER EIGHT 
Mk 1 
NOW WITH VARIABLE 
TONE CONTROL 

7 Tunable Waveband.: MWI 
MW2. LW, SW1, 8W2, 8W3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and 
LW. Chrome plated Telescopic 
aerial can be angled and rotated for peak short ....e 
Iistenatg. Push pull output using 600mW transistors. Car 
aerial and Tape record sockets. Selectivity switch. 
8 trareletors plus 3 diudea. Latest e2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. volume/ 
onion, tuning, wave ohange and tone controle. Attractive 
case b rich chestnut shade with gold blocking. Sire 9 x 7 x 
din. approx. Easy to follow instructions and diagrams. 
Part» price list and plan. free with parts. 

Total 

building 

cote £6.98 (Overarms Seawall P P a Ins. 65p 
P 8 P 53.50) 

( + 8% VAT Bhp) 

NEW JIFFY TESTER 
Easy to build and operate. fits In the pocket. A quick 
checker for continuity of resistors, chokes, diodes, tran- 
sistors, circuit wiring (not mains) and loudspeakers. Also for 
checking ehort circuits of capacitors, tuning capacitors and 

ay other 
uses not 

sett 
listed here. Bee instruction sheet free 

with Complete earpiece. lack plug and socket, resistors. 
capacitor., 
components, 
etc. Parts Price 
List and Easy 
Build Plans 
free with Parts. 
TTot& Building 

£2.25 
(+ 8% VAT 19p 
PP .5 Ins. 2''2p 
(Overseas Seam:,: 
P. A P. ¿1.70) 

.e 

.....,d, 

Pricer are alibied to alteration without notice. 

"EDU-KIT" 
Build Radio., ryes units 
Amplifiers. etc.. including muter unit 
Dom easy inane to construe t. 
diagram,. 

Component include: 
Tuning Condenser: 2 Volume Controls: 2 Slider 
twitches: Fine Tone 3" Moving Coil Speaker: Terminal 
Strip: Ferrite Rod Aerial: Battery Clips: 4 Tag Boards: 
10 Translators: 4 Diodes: Resistors: Capacitors: 
Three r Knobs. Uinta once constructed are detach- 

able from Master Unit, enabling them to be stored 
for future use. Ideal for Schools, Educational 

Authorities and all those interested in rallo 
construction. 
Parts price list and plane free with parts. 

co. 
rota! building £5.50 

1+ 0% VAT 44p) 

P P A Ina. 50p 
(Ov.raems Sesmall 
PAPE340) 

* Callers side entrance "Lavelle" shop. 

* Open 10-1, 2.80-4.30, Mon. -Fri. 9-12 Bat. 

NEW 

EVERY- 
DAY 
SERIES 
SIX 
Attractive cue In black with rod grille, dial and black 
knobs with polished metal inserts. Size 9 x 51 x 21 in. 
approx. 6 Transistors and 3 diodes. Powered by 0 volt 
battery. Ferrite rod aerial, 3^ loudspeaker, etc., MW/LW 
coverage. Push Pull output. Parts Price List and Plans 
free with parts. 

£3.98 (PP.:ás .II 
Costs P a P 412.30) 

(+ 8% VAT 32p) 

TRANS EIGHT 
S TRANSISTORS anI 3 DIODEs 

8 Tunable Wave d 
bande: MW, LW. 
SW1, 5W2, SW3 
andTrawlerBand 
Sensitive ferrite 
rod aerial fo, 
M.W. and L.W. 
Telescopic aerial ?.... 
for Short Waves. 
3in. Speaker. tt 

Improved type 
transistors plus 3 
diode.. Attractive LAM 
in black with red grille, 
dial and black knobs with 
polished metal inerte. Size 
9 x Bi x 2t in. approx. Push pull output. Battery 
economiser switch for extended battery life. Ample power 
to drive a larger speaker. Parts price list and plans free 
with parts. 
Total building £4.48 cube P P º lue. 50p 

1+ 8% VAT 36p) 
Ovens, Bramait P .r P 1? 31, 

RADIO EXCHANGE CO 

To RADIO EXCHANGE CO., 61a HIGH STREET, 
BEDFORD, MK40 ISA 

Tel. : 0234 52367. Reg. No. 788372. 

I enclose £ for 

ROAMER TEN LiEV6 
ROAMER EIGHT TRANS EIGHT 

JIFFY TESTER MAJOR EDU-KIT 

POCKET FIVE 11 EDU-KIT 

"'Parts 

Name 

Address 

BBBBB 
(Dept. PW6) - 
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IMPROVE PETROL 

CONSUMPTION 
Fit the Brilliant 
New P.E. Scorpio Mk II 

"Dual Polarity" 
Capacitive Discharge+`' 
Electronic Ignition INON 

System 

* Genuine improvement in overall petrol consumption (independent report 
claims at least 8%-10%) 

* Much easier cold weather starting, less strain on your battery 

* Less use of choke-Increase engine life 
* Smoother running at lower revs-makes your four cylinder car feel like a sir 

cylinder 
Together with the following 'Scorpio Mk II' plus features not previously available 
with other makes:- 
* Only one model used for both positive (+) and negative(-) earth vehicles-if 

you change your car, you can certainly transfer your 'Scorpio'. 
* Retains your original contact breaker points, which last their mechanical 

life-no points burn 
* Will drive electronic tachometers. 
Send a stamped addressed envelope for our free Interesting brochure, "Elec- 
tronic Ignition-How it Works", containing circuit and Itemised price list. 
Price for complete kit of parts, with easy to follow, comprehensive Instructions, 
connecting wire, etc. ONLY E10.OS, Including V.A.T. and postage and packing. 
Ready made unit, fully tested, for immediate Installation with easy to follow 
Instructions, all leads, etc., ONLY £13.08, including V.A.T and postage and 
packing. 

THOUSANDS ALREADY IN USE-FULLY GUARANTEED. 

P.E. `VARICAP' STEREO PUSH BUTTON 
F.M. TUNER 

The P.E. 'Varteap' Stereo Tuner uses 
the latest Millard modules for R.F and 
I.F. circuits-highly sensitive and pre - 
aligned for ease of construction. 
This superb kit has everything to enable 
you to construct this highly sensitive F.M. 
Stereo Tuner, with Instant push button 
station selection, self contained regulated 

power supply, stereo decoder, etc. etc. 
Easy to construct, highest quality 
reproduction. 
Price only £3080 including V.A.T. and 
postage and packing. Please send stamped 
addressed envelope for our free brochure 
on the Varicap, which gives performance 
figures, detailed description, etc., etc. 

P.E. `GEMINI' STEREO AMPLIFIER 
Output genuine 30W R.M.S. per channel! 
Distortion 0.01% (Maximum)! 
Frequency response -3dB, 20Hz to 100 
kHz into 8 ohms! 
Fully comprehensive inputs, disc, tape, 
MIC etc.! 
Yes, we are still supplying all components 
for this superb Stereo Amplifier, since 
we have not yet found a better one! 

Fully comprehensive constructional book- 
let available, containing full specification. 
performance graphs, step-by-step, 
assembly instructions, photographs, fault 
finding guide, etc. etc. Price 55 pence 
plus 9 pence postage and packing. 

For itemised price list only please forward 
stamped addressed envelope. 

ELECTRO SPARES, 2;': ECCLESALL ROAD, SHEFFIELD S11 8PE 
Please allow 14 days minimum for delivery, for postal delays, cheque clearance, etc. 

TOROIDAL TRANSFORMERS 
FOR THE 

TEXAN II 
Designed by S.I.G.A. ELECTRONICS in conjunction with 
Texas Instruments for uprating Texan 20+20 Amplifiers. 
Pri. 220-240V; 50Hz; Screen; Sec. 25-20-0-20-25V, 1.5A. 
Fully Impregnated; flying lead connections. 
Ref. T1295 Price £8.70 + 25% VAT post 50p. 

Ref. T1295/F with resin filled centre, 2BA clear hole. 
Price £7.10 + 25% VAT post 50p. 

Toroidal transformers suitable for Audio Power Supplies 
Pri. 240V 50Hz; Screen; fully Impregnated; flying leads 

REF SECONDARIES O.D. (cros) HT. Price Post 

315 (a) 33-0-33V 2A 1213 x 4.4 um £0.69 

(b) 25-0-25V 0 1 
291 (e) 33-0-33V 4A 13.0 x 5 7 E1089 £0.78 

(b) 25-0-25V 0.2A 
271 24-0-24V 1A 8 6 X 4.1 £5-07 £0.50 

081 20-0-20V 1A 8.5 x 4.0 £487 £0.50 

285 25-0-25V 2A 10 8 X 5.1 £/-37 £0.80 

284 0-45V 1A 9.5 X 4.4 £515 £0.60 

000 0-45V 2A 12.0 X 4 4 £684 £0 89 

Terms: Cash with order, please add 25% VAT to goods only. 
Quantity discounts available on request. 

Dept. PW 01 

S.I.G.A. (ELECTRONICS) LIMITED 
Sunderland Road, Sandy, Beds 

SG19 1QY 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better lob, 
higher pay? "New Opportunities" shows 
you how to get them through a low -coat 
home study course. There are no book. to 
buy and you can pay -as -you -learn. 

This helpful guide to success should be 
read by every ambitious engineer. 
Bend for this helpful 76 page FREE book 
now. No obligation and nobody will call 
on you. It could be the beat thing you 
ever did. 

IBM tlCUT OUT THIS COUPON MOMS MM. 
CHOOSE A BRAND NEW FUTURE NERE1 

Tick or state Subject of interest. Post to the address below. 

Build -As -You -Learn 
PRACTICAL RADIO 
AND ELECTRONICS 
(with kit) 

Electrical 
Engineering o 

Electrical Installations 
and wiring 

Electrical 
Draughteuanahlp 

Electronic 
Engineering 

Computer Electronics 

Computer 
Programming 

General Radio and 
TV Engineering 

Radio Servicing, 
Maintenance and 
Repairs 

CITY AND GUILDS 
Installations and 

Wiring 
CITY AND GUILDS 
Electrical 

Technicians 

CITY AND GUILDS 
Telecommunications 

Radio Amateurs' Exam 
etc. etc. 

Electrical Transistor 
Mathematics Technology 

To ALDERMASTON COLLEGE Dept. EPW05, Reading RG7 471 
NAME Mock Capitals Please) 

ADDRESS .. 

Other subjects 

Accredited by C.A.C.C. 

POST CODE 

EPW osi 

Age 

Member of A.B.C.C. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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The measurement can be confirmed, as by moving 
from B to C. 

With low power, resonance with the oscillator is 
most easily shown by including a meter to show 
anode or collector current. With the frequency 
determined, tune the wavemeter to it as described, 
and mark the graph. The oscillator frequency is 
then changed, and the procedure repeated for a 
new point. 

Fig. 4 is an oscillator found suitable for up to 
500MHz. Ll is three-quarters of a turn 8mm (suin) 
in diameter soldered directly across TC2. TC1 is a 
miniature tubular pre-set and though this needs to 
be near minimum capacitance, oscillation was not 
obtained without it. The whole is assembled in any 
convenient form, but with very short leads for RF 
circuits. 

+ 

'wolof 

Fig. 4: Circuit of low power oscillator, used as a source of energy at 
UHF. 

Best indication was obtained using a 1mA meter, 
with the supply voltage reduced for nearly a full- 
scale reading. Shorting or holding TC2 should cause 
a drop in current. If not, the circuit is not oscillating. 

The line loop is coupled to Ll so that a dip can be 
seen on the meter for two positions of the shorting 
bar. The line is then removed, and the wavemeter is 
loosely coupled and tuned to produce the same dip, 
and its chart marked with the frequency determined 
by the line. 

Layout of Fig. 4 on a simple tag strip. A 9V supply should be adequate. 

Use of GDO. If a calibrated grid dip oscillator can 
be used, the wavemeter can be easily calibrated 
within the range available on the GDO. Keep GDO 
and wavemeter separated so that only a small wave - 
meter reading is obtained on resonance. 

50 

40 

30 

Dial ° 

20 

10 

o 

Low 

120 140 160 180 200 220 240 
200 250 300 350 400 450 500 

F(MHz) Iw0111 

Fig. 5: Typical calibration curves for the two ranges on the wavemeter 

Transmitter Harmonics. A 2m transmitter will pro- 
vide a 144MHz calibration mark. With some circuits, 
second and other harmonics of this or other fre- 
quencies may be found. With a transmitter such as 
the 10 watt one for 2m (PW, October 1973) where RF 
is generated at 72MHz and followed by three circuits 
tuned to 144MHz, it may prove impossible to find 
any harmonic or spurious frequencies, in normal 
operation, with the wavemeter. Some calibration 
marks can be obtained by temporarily changing the 
doubler anode coil for operation on a higher har- 
monic. HT is reduced so that doubler current cannot 
exceed some 30-40mA at 200V or so. The PA is 
removed or similarly kept within its anode dissipa- 
tion rating, and can be operated as a doubler for 
this purpose. 

Fig. 5 is a guide on what to expect when calibrat- 
ing the circuit in Fig. 1. A larger graph on graph 
paper is recommended. Calibration was done using a 
tunable oscillator, Lecher line, and harmonics. COI 

from JULY issue onwards 

bigger pages-more pages 

more of your favourite subjects 

Look for it-in June 

See page 256 for details. 
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by Eric Dowdeswell G4AR 
AS this copy is being bashed out there will be 

many hundreds of likely candidates around 
the country doing their utmost to put on to 

paper their answers to a few technical questions 
which, they hope, will result in a `pass' slip for the 
Radio Amateurs Examination coming through the 
post in a couple of months' time. One of the best 
articles I have ever seen on the subject appeared 
in Radio Communication for April, entitled "Taking 
the Radio Amateurs' Examination", by. R. G. Marden 
G3MWF. 

Strangely enough, it wasn't technical but it did 
show how to approach the examination on strictly 
commonsense lines thus giving a candidate an edge 
over those who arrive at the examination centre 
hot and bothered, without pens or pencils and with- 
out the faintest idea of how they are going to tackle 
the questions. I have invigilated at many of these 
exams and I can tell you it has broken my heart 
to see the way that some candidates have gone 
about their task. I would say that the vast majority 
had sufficient knowledge to pass but many made 
a complete hash of the written work, entirely 
through lack of preparation. 

Frankly, the amount of technical knowledge 
required is pretty small and the papers are so simi- 
lar every time that it doesn't take a genius to 
assess just what is wanted and to concentrate on 
learning the essentials. Like any other examination, 
find out what the questioner wants to know and 
give it to him, without any frills. And the most 
important piece of advice, as underlined by Mr. 
Marden: regardless of having finished the paper 
or not spend at least ten minutes at the end 
reading your answers and making corrections, and 
there will be some, I assure you, and these could 
make all the difference between a pass and a fail. 

Obviously many of you enjoyed copying lots of 
nice new prefixes in the CQ WPX Contest, some 
of which were pretty easy to fix but others like XX 
for CR(6) were not so obvious. Steve Blake (Ayles- 
bury) logged some, such as CVOZ, CQ7AZ and PW4. 
Steve is improving his 2m rig by changing his 
ground -plane for two five -element quads at around 
40ft. Mark Corrigan (New Zealand) sent a brief 
first log but the only ones óf possible interest were 
G8P0 and G3WMZ on 80m SSB. Mark has a Heath - 
kit SW717 and ATU with 100ft wire and dipole for 

20m. Paul Heath of Wolverhampton did well with 
his 1155 set to get VQ9M on 80m SSB and the 
address for QSL's is Box 191 Mahé, Seychelles. 
Paul also mentioned OA4S/P/4X of the UN contin- 
gent on the Golan Heights, which must be a DX'ers 
dream QTH judging by the TV coverage we have 
seen of those parts! Mike Green (Northwich, 
Cheshire) has not been very active but managed 
to spend some time in the WPX contest when he 
captured PJ9UA, VP5B, 3B6DW, among many 
others on 15m which confirms my long -held theory 
that it's lack of activity rather than bad conditions 
that turns people against this band and 10m. 

Ian Moore (Leeds) turned in a very brief log for 
20m that included YN1WB, a prefix not heard all 
that often. Paul Barker (Sunderland) reports little 
doing on the SSTV frequencies apart from usual 
Italians and a few other Europeans. He notes 5L9A, 
yet another recent prefix, in place of the perfectly 
respectable EL series! Excuse this time, 10th anni- 
versary of the President! 

Stephen Budd A8713 (Worthing) was kind enough 
to send me a copy of the Geoff Watts DX News 
Sheet which is the place to get all the gen on these 
new calls as they come up. The cost is modest and 
it is posted out every Tuesday. Can't be more up 
to date than that! Details from Geoff at 62 Belmont 
Road, Norwich NR7 OPU. On his FRDX400 Stephen 
has found Asia open from 14 to 1600 and the Pacific 
from 07 to 0800. Tim Charles (Colchester) thought 
chess players might be interested in the net on 
3798kHz around 1700 every evening. He says G3ZYY 
claims to have worked ZL3RB on Top Band again, 
449 both ways. Tim is one of our few stalwarts who 
actually enjoys listening to the CW ends of the 
bands. More should try it as it can be very reward- 
ing. 

M. J. Connolly A8796 (Yeovil) stuck to 20m SSB 
trying out an ATU he has now completed. Paul 
Heath, again, had to think quick when he lost a 
vital guy wire from his mast but saved the day by 
using one if his dipoles in lieu! John Porter (Baslow, 
Derbys) used his FR5OB and two multiband dipoles 
to drag in stations on 80, 20 and 15m and was 
pleased to copy VE8RCS of the Polar Amateur 
Radio Club in the North West Territories, this at 
1040 in the morning! 

Log extracts 
S. Blake: -20m CVOZ VP5B ZY5YZ 15m CQ6LF 

FH8CY PW4KL ZZ8J0. 
M. Green: -80m YBOABV 40m CR4BC HC2BV 

HZ1AB 9Y4VU 20m FK8CA PJ9EE YS1JWD 
ZF1MA 3C1AGD (Expedition to Equat. Guinea by 
SMOATD) 15m CW3BH PW4FL 3B6DW. 
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NEW SHOP NOW OPEN details below u. 

111 

\\\\ 

132 Big Pages 
Includes dozens of 
useful & interesting 
circuits you can build; 
data; hundreds of 
pictures, transistor 
equivalents list and 
hundredsof new lines. 
Packed with infor- 
mation. Only 40p. 

S'UpEW0i1//C MEDAY-4S'EPf//CE-4161011al!/lYCaf1l7rfiEN1,t FA,ffl 
RESISTORS 

CARBON FILM 
}W 111 to 1M: 5%, IM2 to 10M: 10% E12 

W 131 to 100: 5%, IM2 to 10M: 10% 
E l" 1110 to 910k: 5% Eli Jr E24 1.6p each 
METAL OXIDE 
(W 1011 to 1M: 2% Eli 8 E24 Sp each 
WIREWOUND 
3W 0.220, 0270, 0.830, 0.470: 
10%,10:5% 18p each 
1.211 to 2700: 5% Eli 14p each 
Other ranges stocked. See our catalogue 
for details. 
0.12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 58, 
68, 82 and decades. 
E24: 11, 13, 16, 20, 24, 30, 38, 43, 51, 62, 
75, 91 and decades. 

POTENTIOMETERS 
Rotary miniature carbon 
track j" spindle. 
Values available: 5k, 10k. 
25k, 50k, 100k, 250k, 500k, 
1M, 2M. 
Log. Single -gang 17p 
Lin, Single -gang (+ 1K) 17D 
Log. 
switch 

or Lin. Single -gang with 
p 

Log. or Lin. Dual -gang 
without switch 64p 

Slider 80mm track. Metal - 
cased: overall length 86.15mm 
(knob extra 7D) 
Values available: 2k; 5k; 10k; 
25k; 50k; 100k; 250k; 500k; 
Lin. Single Gang 88D 
Log Single Gang 42p 
Lm or Log Dual Gang 49p 
Presets: 01W Vertical or 
Horizontal. 
100 R, 2200. 4700, 1K, 2k2, 
4k7 10k, 22k, 47k, 100k, 
220k, 470k, 1M 7p each 

CAPACITORS 
Sub -11110iat uro 
Axial lead electrolytic 
Mfd V Price Mfd V Price 
1 83 OD 68 03 OD 

1-5 03 Op 68 18 OD 

2-2 69 Op 68 83 18p 
3.3 83 Op 100 4 Op 
4.7 83 85 100 10 Op 
6.8 40 Bp 100 25 Op 
6.8 83 Bp 100 40 81, 
10 25 6p 100 83 209 
10 83 Op 150 03 OD 
15 16 Op 150 18 Op 
15 40 Op 150 25 8p 
15 63 6p 150 40 189 
22 10 8p 150 83 209 
22 25 Op 220 4 Op 
22 83 Op 220 10 Op 
33 8.3 Op 22016 Sp 
33 18 Op 220 25 ISp 
33 40 8p 320 40 200 
47 4 Op 220 63 821) 
47 10 Op 390 4 Op 
47 25 8p 330 10 8D 
47 0 Op 330 16 18p 
47 63 Op 330 63 85p 

MAINS 
CONNECTORS 

P360 3 -pin 15A ('hascìs Plug with 
Line Socket 

SA2190 3 -pin 5A Chassis Plug 
SA1862 Line Socket for 
SA2190 82p 
P437 3 -pin 6A Chassis Socket 

with Line Plug 77p 

)lid t Price 
470 6.3 8p 
470 10 18p 
470 25 20g 
470 40 32p 
680 6.3 18p 
880 18 20p 
680 25 32p 
880 40 35p 
1000 4 18p 
1000 10 20p 
1000 16 329 
1000 25 85p 
1500 6.3 20p 
1500 10 82p 
1500 16 35p 
2200 6.3 32p 
2200 10 35p 
3300 8.3 359 
4700 4 35p 

39p 
28p 

TRANSISTORS 
& DIODES 

AC127 18p EY126 18p 
AC128 18D BY127 18p 
AC178 17p HY164 49p 
AD181/182 MP B2Y88 serles 

98p 18p 
BA100 9p PF102 86p 
BA145 22p GA91 8p 
BC107 10p QA200 7p 
BA108 10D GC71 20p 
BC109 18p SC148D 88p 
BC109C 18p T1843 28p 
BC142 28p W005 80p 
BC143 28p W04 88p 
BC147 10D 1N914 4p 
BC148 10p 114.4001 8D 
BC149 12p 1N4002 88p 
BC168C 12p 1N4003 71) 
BC169C 12p 1N4004 71p 
BC178 17p ] N4005 8p 
BC182L 30D 1N4006 8}p 
BC188L 12D 1N4007 9p 
BC184L 12p 1N1148 41) 
B02121. 14p 2001802 209 
BC213L 15p 2N1303 20p 
BC214L 18D 2N1304 80p 
BCY71 22p 2N171] 24p 
BD131 45p 2002219 81p 
BD132 54p 2702646 45p 
BD131)13D132 2002905 88D 

MP 6120 2 N29260 12D 
BD135 88p Ye . 12p 
BD139 49p Gn 18p 
BD140 89p 2N3053 18p 
BF268 85p 2N5055 490 
6F259 25p 2N3819 220 
I]FX29 80p 2N5469 61p 
BFX30 88p 7400 l6p 
BFX84 80p 7413 89p 
BFX85 88p 7447 6110 
BFX87 801) 7479 54p 
BFX88 25p 7474 45D 
BFY50 20p 7490 9811 
BFY53 22p 7493 98p 
BFY62 20p 74121 39p 
L.E.D. RED 
2mcd t" only 161) 
Panel mtg. clip 60 
(Other colours and 7-seg. 
,lisplays in our c..talogue) 

INTEGRATED re 
CIRCUITS 

CA3046 (H -pin DIL) 89p 
LH0042CH (T099) 64.25 
MC1310P (14 -pin DIL) £2.50 
MC1496 (UA796) (14 -pin DIL) 

78p 
MFC4000B 59p 
MFC6040 88p 
NE555V (8 -pin DIL) 85p 
SC1495 (14 -pin OIL) 22 70 
803402 (14 -pin DEL) 2189 
TBA8108 21.00 
42A741C (8 -pin DIL) 89p 

µA741C (14 -pin DIL) 45p 
4A747C (14 -pin DIL) £1.05 
µA748C (8 -pin DOL) 39p 
ZN414 (TO18) £1 20 

VOLTAGE REGULATORS 
µA7805 5V 1-5A 1T03) 11.75 
µA7815 15V 1-5A (TO3) 21.75 
MVR 5V, 12V, í5V, 500mA 

(T09) 01.60 
µA78M05 5V 500mA 

(Plastic power) 01.05 
µ978M15 35V 500mA 

(Plastic power) 6105 
µÁ78L05 5V 100mA (T092) SOP 
µA78L1515V 100mA (T092) 60p 
4Á723C Variable 2 to 37V 

(T099 or 14 -pin DIL) 76p 
Our catalogue contains applica- 
tion circuits and data for all 
the above I.C.'e and many more 

PRICES 
Please note that some prices shown may 

have changed on June let 1976. For 

latest prices 
send a.tte. 

for our June/ 

July price 

SWITCHES 
Rotary adjustable e pole, w 
2 to 12 ay; y;2polole, to 
way; 3 pole, 2 to 4 way; 
4 pole, 2 or 3 way 46p each 
Slide Sub -min DPDT 104p 
Slide Min. DPDT 14p 
Push to make Non -locking 
SPOT 149 
Push -on, Push -off Locking 
DPST 250V 4A Sep 
Rocker White DPBT 250V 
l0A 42p 
Rotary Mains DPBT 250V 
2A 20p 
Toggle with ON/OFF plate 
DPDT 250V 1-5A 28p - 

BCD OUTPUT 
SLIDE SWITCH 
Marks the -end of the old- 
fashioned thumb -wheel switch 
With 7 -segment type read- r 
out. Full details in our 
catalogue. 21-38 

PLUGS & SOCKETS 
DIN 

2 -pin 
3 -pin 
4 -pin 
5 -pin A (180°) 
5 -pin B (240°) 
6 -pin 

PLUG 

BD 
95 

1p 
122g 
12p 
12p 

CHASSIS 
SOCKET 
7p 
85 
Op 
Sp 
Sp 
Bp 

JACK PLUGS 
Sin. Std. Mono Plastic Barrel 
tin. Std. Mono Metal Barrel 
tin. Std. Stereo Plastic Barrel 
tin. Std. Stereo Metal Barrel 
2.5mm Plastic Barrel 10p 
2-5mm Metal Barrel 16p 
3-5mm Plastic Barrel 10p 
3.5mm Metal Barrel 189 

JACK CHASSIS SOCKETS 
2.5mm Open -type metal 
3.5mm Open -type metal 
5" Std. Mono Open -type metal 
5" Std. Mono Moulded with " 

break contacta 14p 
5"Std. Stereo Open -type 

metal 18p 
5" Std. Stereo Moulded with 3 

break contacts 18p 

PHONO 
Plastic -topped Plug 7p 
Screened Plug 12p ¡p. 
Chassis Socket Single 4p +a 
Chassis Socket Twin Op 

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

50 200mW 55p 
Sub -min mains 6.0.6V 100mA 41'03; 

12-0-12V 50mA 61'03 
(Size both approx. 30 x 27 x 25mm) 

Min. mains 
0-8V 500mA, O.6V 500mA 
0.12V 250mA, 0-12V 250mA 
0-20V 150mA, 0.20V 150mA 
0-24V 125mA, 0-24V 125mA 
Mains MT3AT: Sec: 12.15- 

20.24-30V 2A £4.23 
Ma ins MT206AT: Sec: 0-15- 

00V lA, 0-15-20V lA 2398 

13p 
24p 
18p 
3ßp 

9p 

14p 

81.88 
61-88 
6188 
£1.88 

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 25% to the final total. Post and packing included in U.K. 
(I5p handling charge on orders under LI). 

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

ORGAN 
CONSTRUCTION 

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

FULL CONSTRUCTIONAL DETAILS 
IN OUR LEAFLETS 

Leaflet MES 51: Price 18p. 
describes a fully polyphonic 
has is organ which can later be 
used as the basis of a large 
.ophistleated instrument. 
Leaflet MRS 52: Price 15p 
ontinuee the description of 

the MES 50 series organs and shows you ho 
to add a second keyboard with lots more stops. 
Leaflet MEW "Stage 1 Full -Range Organ" 
includes a novel solid-state switching system, 
i.n new footages and a pedal -board: price 15p 

THE AMAZING DM02 
A ready -built, tested and guaranteed digital 
master oscillator. Accurately generates the top 
19 notes for your organ system and reducee the 
complete tuning of your organ to ONE SIMPLE 
adjustment. New design gives selectable C to C 
output ranges of (approx.) 4k to Bk (highest) or 
0k to 4k or 1k to 2k, etc. right down to 10Hz to 
32Hz1 And this new compatible design le even 
smaller:-only 3-5in x 3.7ín including gold- 
plated edge connexion. 
DMO2T includes built in variable depth and 
rate frequency shift tremulant. 
1)M02 61885 DMO2T 214-25 

SAJ 110: 7 -stage frequency divider in 14 -pin DIL 
package. Sine or square wave input. Square 
wave output may be converted to saw -tooth. 
6180 each or 6 for 6994 or 12 for 618'18. 
Keyboards high quality, fully sprung. 
Flat -front 48 -note F to E 
Sloping -front 49 -note C to C 
Sloping -front 81 -note C to C 
Swell pedal with 10k log, pot 
Spring Line Unit (Short) 

Spring Line Unit (Long) 
Reverberation Driver Module 

21895 
21595 
22044 

28,38 
£3'05 
£529 
66 84 

S.A.E. please for full details: leaflet MES 24. 
Gold -clad phosphor -bronze wire 80p per y:). 
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 

"ELECTRONICS TODAY 
INTERNATIONAL" 

4600 SYNTHESISER 
We stock all parts for this brilliantly designed 
synthesiser. This Includes all the P.C.B.e, metal- 
work and drilled and printed front panel giving 
a truly professional finleh. Authoritative opinions 
agree the E.T.I. International Synthesiser i 

technically superior to most of today's models 
Complete constructional details In our booklet, 
,callable shortly, price 1150. B.A.E. please for 
,rice list and specification. 

(('e also stock all parts for the P.E. Synthesiser 
and Minisonic. 
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WILMSLOW 
AUDIO 

THE Firm for speakers ! 
SPEAKERS 
Baker Group 25 3, 8 or 15 ohm £800 
Baker Group 35 3, 8 or 15 ohm £9 50 
Baker Group 50/12 8 or 15 ohm £13.00 
Baker Deluxe 12" d/cone £1100 
Baker Major , £9 50 
Baker Regent £800 
Baker Superb £14.50 
Baker Auditorium 12 £1300 
Celestlon MH1000 horn, 8 or 15 ohm £10 20 
Celestion PS8 for Unilex £3-00 
Celestlon G12M 8 or 15 ohm £1115 
Celestlon G1 2H 8 or 15 ohm £13 90 
Celestion GI 5C 8 or 15 ohm £22.25 
Celestion G1 8C 8 or 15 ohm £30-55 
EM 13x8"3,8or15 ohm £2.10 
EM 13 x 8" 150 d/c 3, 8 or 15 ohm £2 35 
EM 13x8" type 3508 or 15 ohm E7 65 
EM 13 x 8" 20 watt base £6 15 
EM 6f" 93850 4 or 8 ohm £232 
EM 5" 14A/7030 mid range 8 ohm £2.80 
EM 2f" tweeter 97492AT 82 
Eagle DT33 30 watt tweeter £5.05 
Eagle HT15 horn tweeter £3 52 
Eagle CT5 cone tweeter £1 65 
Eagle CTtO tweeter 8 or 16 ohm £2.40 
Eagle MHT1O horn tweeter £3.55 
Eagle crossover CN23, CN28, CN216 £1-40 
Eagle FR4 £4.90 
Eagle FR65 £7 70 
Eagle FR8 £9.85 
Elac 9 x 5, 59RM109 15 ohm, 

59RM114 8 ohm £2.75 
Elac 61" 6RM171 d/c roll surr. E3 25 
Elac 61" 6RM220 d/cone £2 50 
Elac 4" tweeter TW4 £1-40 
Bloc 10" d/cone 10RM239 8 ohm £2 50 
Elac 8" 8CS175 3 ohm E250 
Fane Pop 15 watt 12" £4-8S 
Fane Pop 25T 30 watt 12" £6 95 
Fane Pop 50 watt 12" £1115 
Fane Pop 55 60 watt 12" £12 00 
Fane Pop 60 watt 15" £12.75 
Fane Pop 100 watt 18" £24.00 
Fane Crescendo 12A 100 watt 12" £31 95 
Fane Crescendo 12B bass £3380 
Fane Crescendo 100 watt 15" E43.98 
Fane Crescendo 150 watt 18" £58.33 
Fane 801T 8" d/c roll surr. £8.50 
Fane 807T 8" d/c roll surr. £370 
Fane 8081 8" d/c £2 75 
Fane 701 twin ribbon horn £32.40 
Fane 910 horn £13-8S 
Fane 920 horn £3145 
Goodmans 8P 8" or 15 ohm E5 10 
Goodmans 10P 8 or 15 ohm £5-40 
Goodmans 12P 8 or 15 ohm £1 2-95 

Goodmans 12P -D 8 or 15 ohm £1575 
Goodmans 12P -G 8 or 15 ohm £14.75 
Goodmans Audiomax 12AX 100 watt £3375 
Goodmans Audiomax 15AX £37-25 
Goodmans 15P 8 or 15 ohm £1950 
Goodmans 18P 8 or 15 ohm £3350 
Goodmans Hitax 750 £1495 
Goodmans Axent 100 tweeter £6-7S 
Goodmans Audiom 10012" £11.12 
Goodmans Axiom 401 12" £1600 
Goodmans Twinaxlom 8 £8.11 
Goodmans Twinaxlom 10 £8.60 
Kef 127 £4.85 
Kef 115 E5.55 
Kef 8110 £6 70 
Kef B200 £7 60 
Kef 13139 £13 20 
Kef DN8 £1.85 
Kef DN12 £4 60 
Kef DN13 £3.10 
STC4001 G super tweeter £5 25 
Richard Allan CG8T 8"d/c r/surr. E5 90 
2f" 64 ohm, 70mm 80 ohm, 70mm 8 ohm .42 
21" 75 ohm -47 
7"x4" 3 orb ohm £1.30 
8"x5" 3 ar8 ohm £1 40 
10"x6" 3, 8 or 15 ohm £2.15 

SPEAKER KITS 
Baker Major Module 
Goodmans Mezzo Twinkit 
Goodmans DIN 20 
Helme XLK 25 
Helme XLK 30 
Helme XLK 50 
Keftt 1 

Kefflt 3 
Richard Allen Twinkit 
Richard Allan Triple 8 
Richard Allan Triple 12 
Richard Allan Super Triple 
Wharfedale Linton 2 kit 
Wharfedale Glendale 3 kit 
Whartedale Dovedale 3 kit 

each £1075 
pair E3775 

each £10.75 
pair £2035 
pair £1375 
palr £37.00 
pair £38.75 

each £34.00 
each £830 

each £1275 
each £18.50 
each £2200 
pair £1850 
pair £3280 
pair LSO SO 

PA/DISCO AMPLIFIERS 
(carr. and ins. £1) 
Baker Mejor 100 watt 
Linear 30/40 
Linear 40/60 
Linear 80/100 
Linear 100 watt slave 

f46.00 
£28 00 
£32 SO 

£54.50 
£40.75 

Eagle PA range 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, 
12" and up 50p each. Speaker kits 75p each (£1.50 pair) tweeters and 
crossovers 25p. 

PLUS V.A.T. AT 25%. 

WILMSLOW AUDIO (Dept. PW) 
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF 
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmslow 
Send stamp for free booklet "Choosing a Speaker" 

4.449114 Cassettes 
The 
best 
buy! 

Agfa Low Noise Cassettes 
AT LESS THAN 
HALF PRICE! 

C60 

0120 

cóo+e 
c90+6 
C120 

1 

40p 
540 
75p 

5 
£2-00 
£2.70 
£3.70 

10 
£3.98 
E5-30 
£7.38 

AGFA HIGHDYNAMIC 
SUPER 

54p 
70p 
990 

5 
£2.70 
£3.50 
£4.95 

10 
£5.35 
£8.75 
£9.85 

AGFA STEREO -CHROM 
CHROMIUM DIOXIDE C60 

Cu, 

1 

90p 
£1 -to 

5 
£4.50 
£5.50 

10 
£6.75 

£10.90 

SAME DAY DESPATCH. P & P. 150 per order 

WILMSLOW AUDIO 
(DEPT. PW) 

10 SWAN STREET, WILMSLOW, 
CHESHIRE, SK9 1HF 

Cut-price prerecorded cassettes -send stamp for list 

TELEVISION 
CAMERA 

KITS 
Complete kits are available for both 
"Mullard" and "P.E." design. Each kit 
includes a comprehensive construc- 
tion manual, and a completely FREE 

technical back up service to ensure 
your success. VHF and UHF Modulator 
kits also available to allow standard 
domestic T.V. to be used as monitor. 

All parts available separately, including 
a wide range of lenses, vidicon tubes 
and focus/scan coil assemblies. Ready 
built cameras also available. Complete 
kits available for P.W. tele -tennis 
game. Send 5" x 7" S.A.E. for full 
details, or come along for a demon- 
stration and a chat with our technical 
staff. 

CROFTON ELECTRONICS 
124 Colne Road, Twickenham, 
Middlesex, TW2 6QS 
Tele: 01-898 1569 

Telex 934642 

Cadanac LDN 

Greenbank 
Electronics 

FREE! 
Data and circuit diagram for Digital 
Clock Chip AY -5-1224, Digital Alarm 
Clock Chip MK 50253, also data sheet 
for Economy DL -747, DL -750 LED 
displays. 
(A stamped addressed envelope with 
enquiries would be a great help to 
us, but is not essential). 

CLOCK CHIPS 
AY -5-1224, 4 digit, 12/24 hr., 50/60 Hz, 
TTL compatible, zero reset, easy 
display interface, 16 pin package £3.66 
MK 50253, 4/6 digit alarm clock chip, 
50 Hz, 12/24 hr., AM/PM and activity 
indication, 'snooze' feature, intensity 
control, simple time setting, 28 pin 
package. £5-50 

L.E.D. DISPLAYS 
DL -747 15mm (0.6") high, common 
anode £2.04 
DL -750 15mm (0.6") high, common 
cathode £2.25 

Add VAT at the appropriate rate to 
all prices, post, etc. 10p + VAT per 

order 

GREENBANK ELECTRONICS 
(Dept. W7P), 

94 New Chester Road, New Ferry, 
Wirral, Merseyside L62 5AG 

Tel. 051-645 3391 
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I. Moore: -20m C6ABN FG7AN HV3SJ YN1WB 
VP8NP. 

P. Barker: -80m OE2SCL/YK 20m M1BS 3B8DR 
5L9A 8Q6AC. 

S. Budd: -80m C31LO (Box 10 Andorra) EA9EL 
FC2CD JY3ZH 20m DU1DCC VS9MB 9V1QM VP5SL 
PJ3DO YBOAAG ZF1MA KH6OT 5T5ZR (Box 202 
Nouakchott) 3D2AJ (Box 1220 Suva) UA9VH/JT1 
(Box 639 Ulan Bator) 15m VQ9HCS 9J2WR. 

T. Charles: -160m VOIRE 80m A2CJP A4ANG 
FL8MF HC2TV HR1AT KG4DS KZ5ZK YN1AZ 
40m CO2AM FKBAC VK7GK 20m JT1KAA KX6LP 
PZ9AA TR8WR YS1MAE 4W1FZ 602AP 8P6BU 15m 
CO2FT CX8DI FH8CY HC2AF PJ9EE VP7RU 
5N2GV 5V4DV ZD7BS 2m DK6AB F1BUC from 
Oscar 7 on 70cm. OK30MDB SP9EGM UR2EQ all via 
Oscar 7. 

M. Connolly: -20m A6XR HR3JJR 0A42/P/4X 
VP2AA YS1GMV 3D6AW 6Y5DA 9M2CX. 

P. Heath: -80m EA6CE KZ5BC PJ3HM VQ9M 
ZL4KF 20m VE8DC VP5B OA4S/P/4X. 

J. Porter: -80m FC2CD HZ1AB ZB2A 20m 
PZ3EVK VE8RCS 8P6CC 15m LU9CV ZD7FT 
ZP5NP. 

All stations are SSB except those in bold which 
are CW. 

SHORT WAVE BROADCASTS 
by Derek Bell 

IHOPPED over to the other side of the fence 
recently and went to the North Midlands mobile 
radio rally at Drayton Manor Park. There I 

chanced upon three youngsters bent on forming a 
DX dub in the Birmingham area. So in response to 
their plea for help I would ask anyone interested to 
write to Tony Fenton, 124 Wolverhampton Road, 
Oldbury, Warley, West Midlands B68 OLW and help 
them get it off the ground. 

Another cry for help comes from Dave Evered of 
Cardiff, he is another of these lucky people who has 
managed to pick up a communications receiver for 
a few pence. He would like anyone who can supply 
any literature or gen on an Eddystone S640 to write 
to him at 13 Daviot Street, Roath, Cardiff. Dave also 
wants to know the best frequency for the BBC World 
Service here in the UK. This is on the Medium Waves 
in Charles Molloy land, on 1088kHz, radiated from 
Crowborough. SINPO, by the way Dave, stands for 
Strength, Interference, Noise, Propagation and 
Overall Readability. These are ways of measuring a 
radio signal and are scaled from 0 to 5, with 5 as 
strongest, 0 weakest, and most stations like to have 
SINPO ratings on QSL requests. 

Tony Rowland from Glorious Devon writes with a 
beef, and that is because he has waited since Novem- 

ber for his 1975 World Radio and TV Handbook. 
Tony, I am afraid that I had to wait almost as long, 
and in the end the book came by post from Den- 
mark. Can anyone help Tony identify "Radio Carlos" 
heard on 5050 at 2245, the programme content was 
news, documentary items and music, so let us know 
folks if any of you can pinpoint this station. An 
answer now to a recent "crie de coeur" comes from 
Lawrence Bennett of Bristol. He provides the info 
that the station RTV Dominicana has an outlet on 
9505 and that Radio Messiah comes from Radio 
Luxembourg transmitters on 6090. Lawrence sends 
quite a list of Latin American "goodies," heard on 
an Astrad 17, among them the following: 

11700 Radio Clarin Dominica at 2255 
11925 Radio Bandierentes at 2200 
11805 Radio Globo Brazil at 2230 
15135 Radio Record Brazil at 2135. 
Andrew Cope of Southport also fills us in on RTV 

Dominicana and he says it is a 50 kilowatter using 
the callsign HISD and is best heard around 0215 to 
0230. Andrew recommends very highly his ex -army 
A510 this being fed by an ATU. It also has a unique 
earthing system in that Andrew has installed in the 
ground three large dog meat tins and from these 
a spider's web of 18SWG copper wire, this is all 
connected to the set by another length of copper 
wire! 

More unusual happenings are reported by Robert 
Hill of Crewe. These come from the sunny Algarve 
in Portugal where Robert has been on holiday. It 
seems that while listening to the Portuguese 
domestic radio which, Robert says, is controlled by 
the military, the transmitter signed off with, of all 
things, the march "A life on the ocean wave"! Has 
any one else a funny story to tell us? From Ketter- 
ing, QTH of Peter Bowyer comes the question "how 
can I fit a bandspread capacitor." Well, Peter, I 
cannot of course speak on your Murphy A168 simply 
because I do not know the set but the basic theory 
is that you fix a variable capacitor to the chassis in 
such a position that the capacitor spindle protrudes 
through the set "box," then connect it to the chassis 
of the existing tuner and to the fixed vanes of the 
oscillator tuning capacitor. Vague, I know, but there 
it is, there is never a way of doing anything that is 
common to every set except perhaps fitting a valve 
or making a soldered joint. 

Jonathon Marks of Norwich has an item for all 
those fans of Radio Canada. He writes to say that 
RCI have changed their QSL policy and now cease 
to put date time and frequency details on the card, 
and, as Jonathon says, have made it like the BBC 
acknowledgement card. I am sure we wish a "get 
well soon" to our old mate James Walker of Milton 
Keynes. He has been in hospital for a month and 
has taken the trouble to drop a few lines to the 
column. James passes on the tip that Radio 
Bucharest has in its DX show on Thursdays at 1300 
on 15250, 11940 and 9690 a short item for radio 
amateurs. Robert Gibson of Wadhurst asks if it is 
worth while fitting a preselector. This gadget is an 
RF amplifier, tunable over the SW bands, end has 
the job of boosting the signal that comes from the 
aerial and feeding it into the set. Unfortunately it 
also boosts the noise as well. However despite my 
saying this they are undoubtedly a very useful tool 
especially to anyone who is in an area of weak radio 
signals. 

I recently cast an eye over the latest copy of 
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"Communication" the journal of the newly formed 
Twickenham DX Club. The editor, namely Dave 
Kenny of 37a Popes Grove, Twickenham gave me per- 
mission to quote the fact that one of their members 
reported Radio Omdurman in the Sudan at 1655 on 
11835. This is a 120 kilowatter and is very rarely 
reported. The service is for Sudanese people abroad 
and is only on for one hour a day from 1800 to 1900 
except Saturday, when it changes to 1900 to 2000, 
so no wonder it is a rarity. 

That, I am afraid, draws the meeting to a close, a 
very heavy post bag this month for the space 
allowed so apologies if you were left out and 73s to 
you and yours. 

MEDIUM WAVE DX 
by CHARLES MOLLOY 

STOKE-ON-TRENT listener Christopher Owens 
uses a Bush BP12 receiver when DXing on the 
medium waves. His transatlantic successes are 

WNBC in New York City on 660kHz at 0115, CJON 
St John's Newfoundland on 930kHz at 0145, WBZ in 
Boston on 1030kHz at 0150, CBA Moncton New 
Brunswick on 1030kHz at 0205. Other catches are 
Radio Algiers on 251kHz on the long waves (this 
station has a daily programme in English at 1900 
GMT), Dakar in Senegal, West Africa on 764kHz 
carrying an international programme at 0130, 
Agadir in Morocco on 935kHz at 0030 and the Voice 
of Tangiers on 1232kHz at 0040. 

An excellent log of Latin American DX heard 
between 0200 and 0300 GMT comes from Alfred 
Johnson of London. Among the more notable are 
HJND Radio Nacional, Bogota in Colombia on 
570kHz, HJHJ Radio Libertad, Barranquilla Colom- 
bia on 600kHz, YVLH Radio Giradot, Maracay in 
Venezuela on 650kHz, YVLL Radio Rumbos, Caracas 
in Venezuela 670kHz, HJCX Radio Sutatenza, Cali 
on 700kHz, YVKY Radio Capital, Caracas 710kHz, 
HJDK La Voz de Antioquia, Medellin 750kHz, 
YVQQ Radio Puerto La Cruz 760kHz, PJB Trans 
World Radio Bonaire, Netherlands Antilles 800kHz, 
HJCY Radio Sutatenza Bogota 810kHz, HJKC Emis- 
sora Nuevo Mundo, Bogota 850kHz, PRA3 Radio 
Mundial, Rio de Janeiro Brasil on 860kHz, Radio 
Jornal do Brasil on 940kHz, HJHN Radio Sutatenza, 
Magangue 960kHz, YVTB Exitos 980 in Maracaibo 
980kHz, Radio Margarita, La Asuncion 1020kHz, 
PRE3 Radio Globo in Rio de Janeiro on 1180kHz, 
YVMN Radio Coro 1210kHz and ZYD74 Radio Tupi, 
Rio de Janeiro on 1280kHz. Latin Americans are 
usually at their best here in the UK in summer. 
Listen during the hour before sunrise for Brazilian 
stations which peak up at this time, such as Radio 
Jornal on 940kHz, Radio Nacional 980kHz and Radio 
Globo 1180kHz all in Rio de Janeiro and Radio 
Record 1000kHz, Radio Tupi 1040kHz and Radio 
Nacional 1100kHz in Sao Paulo. 

Steve Whitt, who is a recent convert to the 
medium waves, reports again from London. His 
shack is equipped with an 8 valve Chapman 6BS 

communications receiver with the Practical Wire- 
less Audio Processor Unit and his 40ft L shaped 
aerial strung between three chimneys at 30ft above 
ground level is connected to the receiver via the 
PW Aerial Tuning Unit. DX reported includes Sud 
Radio Andorra on 818kHz, CJON St John's on 
930kHz and CBA Moncton on 1070kHz. Steve is 
building the Practical Wireless medium wave loop 
aerial including the FET balanced preamplifier. 

Dr H. S. Brodribb (St Leonards-on-Sea) asks for 
information about the ITU LF/MF Conference 
which was held in Geneva last October. The recom- 
mendations made would maintain the 9kHz channel 
spacing in the European Area but would start at 
531kHz instead of 539kHz as at present. This 9kHz 
spacing is useful to the medium wave DXer since 
stations in other parts of the world are spaced on 
multiples of 10kHz and consequently there are parts 
of the band where DX can be found between Euro- 
pean stations. Listen at sunset for Riyadh in Saudi 
Arabia on 587kHz, Baghdad on 760kHz, Teheran on 
1326kHz, Gorgan Iran on 1426kHz, Kuwait 1345kHz, 
Kirkuk in Iraq on 1360kHz, Ahwaz in Iran on 
1390kHz and Dubai in the Persian Gulf on 1480kHz. 

An unusual broadcaster can be found on 1095kHz 
during the evening. This is Radio Bayrak located in 
the Turkish held part of Cyprus. Heard by the 
writer at 2030 GMT with Turkish music, on a Mar- 
coni Mercury communications receiver and a 90ft 
outdoor aerial. 

BROADCAST BANDS 
Short Wave Reports by the 15th of the month 
to Derek Bell, cio Practical Wireless, Fleetway 
House, Farringdon Street, London, EC4A 4AD. 
Medium Wave Logs to Charles Molloy, 132 

Segars Lane, Southport, PR8 3JG. 

AMATEUR BANDS 
Logs covering any amateur bandfs in band/ 
alphabetical order by the middle of the month 
to Eric Dowdeswell G4AR, Silver Firs, 
Leatherhead Road, Ashtead, Surrey, KT21 
2TW. 

CQ! CQ! CQ! CQ! 
EXCHANGE 

exchange or part -exchange Coder CR70A receiver for other general coverage Rx.- 
P. Dumpleton, 37 Mountview Avenue, Dunstable, Beds. 

P.E. March 1972 to Jan. 1974. P.W. June 1973 to Jan. 1974: any five for P.W. Oct. 
1971, Jan 1972 or April 1972.-R. Sylvester, 8 Poplar Avenue, Johnstone, Renfrewshlre 
Scotland. 

ISSUES FOR DISPOSAL 
about 150 back numbers of P.W. from Nov. 52 to Nov. 1973.-R. Collins, 35 The 

Riding, Woking, Surrey. 
back copies of P.W. from 1952 to 1974.-Harry Reilly, 76 Dundela Avenue, Belfast, 

BT438U, N. Ireland. 
...copies of P.W. going back to 1948.-W. C. Brown, GW8A1B, Pendref, Caersws, 

Montgomery, Wales. 
...complete sets of E.E., odd P.W. and P.E. Issues.-J. Tobin, 38 Blythwood Road, 

London, N.4. 
...copies of P.W. April 1971 to October 1973 Inclusive excepting Aug.1972, July 1971 

and April 1973. Includes all articles by Heilyer on Translator Circuitry for Beginners.- 
J. W. Talbot, 58 Colston Avenue, Carshslton, Surrey. 

...numerous issue of P.W. from 1959 to 1973.-R. A. Miller, 7 Woodrow Court, 
Melbourne Road, London, N.17. 

...Issues from 1958 (P.W.) to 1974.-J. Choppin, 9 Kitchen Avenue, Woodhouse 
Close Estate, Bishop Auckland, Co. Durham, DU4 6RB. 

...P.W. October 1968 to October 1973 inclusive minus 4 Issues.-P. Johnson, 158 
Radford Road, Coventry, CV6 3BP. 

...P.W. June 1989 to December 1973.-J. White, 57 Chandos Ave., Ealing, London, 
W.5. 
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PRE-P1AK 
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 6th Edition by return. Meanwhile, for prompt delivery 
order from this month's ad. NOW. 

TRANSISTOR PACKS ALL AT 50p EACH 
TESTED & GUARANTEED 
879 IN4007 Sil. Rec. H39 6 Integrated circuits 

diodes. 1,000PIV 4 gates BMC 962, 
1 amp. plastic 2flip flops BMC945 

H41 2 BD131/BD132 
Complementary 
PlasticTranststo rs 

H65 4 40361 Type NPN 
Sil. Transistors 
TO -5 can comp, to 
I-166 

H66 4 40362. Type PNP 
H38 30 Short lead, NPN Sil. Transistors 

Silicon Planar Ex TO -5 can comp. to 
Equipment. H65 

UNMARKED & UNTESTED 

B81 I O Reed Switches, 1 

long )" dia. High- 
speed P.O. type 

H35 loo Mixed Diodes, 
Germ. Gold bond- 
ed, etc. Marked 
and Unmarked. 

Bt S0 Germanium Tran- 
sisto PNP, AF 
and RF 

B66 ISO Germanium Di- 
odes Min. glass 
type 

H68 10 Experimenter's 
pack of I.Cs, 
D.T.L. and T.T.L. 
(some marked) 

B88 10o Sil. Diodes sub. 
min. IN914 and 
IN916 types 

H6 40 250mV zener di- 
odes. At least 20 
good. 

HIS -an30 Silicon rectifiers 
750mA assorted. 
Top -hat type. 

H34 ISPower Transis- 
tors, PNP. Germ. 
NPN Silicon TO -3 
Can 

H67 Io 3819N Channel 
FET's plastic case 
type 

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 40 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 
Essential for Colour T.V. align- 
ment of 4 patterns. Featuring plug 

R 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.2 type 
e O batteries (extra). 

PIP add Complete * Ready built 
306 kit £7.93 unitonly £9.93 
TO CLEAR 
Hundreds of various portable transistor radio chassis with FM L AM 
tuning. Ideal for experimenters. All electronic components in good 
order, but no instructions or tuning drives. A cheap way to make 
a portable. Each £1 

SUNDRY 
Capacitor Discharge Ignition Kit £7.50 (8). 8 assorted relays Et 00 (8). 
Rev counter device (for cars) Et 00, U.H.F./TV Tuner Units £250. 
LM.389 Audio I.C. £100. Technical books of all kinds (no VAT). 

TERMS OF BUSINESS 
V.A.T. Prices shown do not include V.A.T. This must be added to 

total value of your order Including postage at 25",, except 
for prices marked or (8";,) when only8";, V.A.T. is required. 
No V.A.T. on overseas orders. 

POSTAGE Except where stated, add 206 for postage & packing in 
U.K. Overseas -add £1, any difference being cnarged 
or refunded. 

PAYMENT Cash with order, Cheque or money order. Miiimum 
order value £1. 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 subiert to alteration without notice. 

challen m values ! 

Stirling St uni 1 

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. 

PRE -AMP TONE CONTROLS 
Pre -amplifiers; tone control 
55.100 Active tone control unit to provide bass, 

treble, balance and volume controls 
$5.101 Pre -amp fur ceramic cartridge, tape and 

radio 
Sá.102 Pre -amp for low output magnetic cartridge, 

tape and radio. With R.I.A.A. correction 
1 d at 1K 

POWER AMPLIFIERS 
55.103 Compact I.C. amp. with 3 watts R.M.S. 

output. Operating voltage 10-20v. Size 3)"x2" 
SS.102-3 Stereo version of above using one I.C. on 

each channel 
SS.1C5 New improved all-purpose power amp 
MK2 which will run excellently on a 12V supply. 

With 5 watt output, two make a good stereo 
amp. Size 31" x2- 

SS.110 Similar in size to SS.103 but with a 10 watt 
M K2 output. Ideal for many domestic and small - 

size P.A. applications. Operates from 26 to 
32V. 

SS.140 Excellently designed 40 watt R.M.S. (into 
4 ohms) hi-fi amplifier. SIN ratio better than 
75dB. THD better than 0.2°%,. Power require- 
ments -45V. d.c. With 0.15' centre edge 
connections. Two can be bridged to give 80 
watts R.M.S. Into 8 ohms 

SS -103-3 

£1.60 
£1.60 

£2.25 

£1.75 
£3.25 

£2.25 

£2.75 
SS.140 

£3.60 

BUILD A STEREO FM TUNER! 
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 

S5.202 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. 

SPECIAL £5 MONEY SAVING OFFER 
Buy all three modules for building a stereo FM Tuner (Total list 
£1721) and you pay only £1212 

POWER SUPPLY STABILIZER 
SS.300 Add this to an unstabilised supply (say 

typically 45V output) to obtain a steady 
powerful working putout adjustable from 12 
to 60V. Essential on your audio and special 
systems as well as test bench. Money £3.25 
saving and very reliable 

MAINS TRANSFORMERS FOR ABOVE 
Add 35p per transformer for P/P 
Type A 18V/1A (Suit SS.103) £150 
Type B 25V/2A (Suit SS.110) £2.00 
Type C 30V/2A (Suit SS.,140) £453 
Bridge Rectifiers -Type A 27p. Types B & C 38p 

Founded 
1959 

WRITE OR 

0) 

222 224 WEST ROAD,WESTCLIFF-ON-SEA ESSEX SSO 9DF. 

TELEPHONE: SOUTHEND 10702) 46344. 
DER SEPARATELY AND ATTACH COUPON IF REQUIRED 

£6 25 
£5 25 

£5 62 

SS.105 

mmmmti ll 

ToBI-PRE-PAK,224-226 WEST RD., WESTCLIFF-ON-SEA, ESSEX 

Inc. V.A.T. I 

I 

1 

I 
I 

Please send 

for which I enclose 

Name 

Address 

PW 7 

MIR ti 1111 WM la 
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LISTEN TO CODAR 
*CR70A 

*MAD i 
TO 
ORDER ! 

£36 + £9 VAT 

COMMUNICATION RECEIVER CARRIAGE PAID 

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. 

Special discounts for Educational Authorities and Senior Citizens. 
ILLUSTRATED LEAFLETS FREE ON 

ON THE DESIGN STAFF- 
G3SZM G3I RE 

THE WORLD ! 

P.R.40* 
£11 + £2.75 vAT 

CARRIAGE PAID 

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 
refection and noise ratio. 
Supplied complete with co -ax plug (less standard 9 volt PP6 Battery). 12 
months Guarantee ... 

MULTIBAND -6* 
SHORT WAVE RECEIVER KIT 

>EI6.56+£4I4vAT 
CARRIAGE PAID 

All transistor T.I;.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). 

REQUEST (STAMP APPRECIATED) 

C O DA R ® MO 
NOTE 

NE S LE a mFFICEO 
E m No. ABR G HTON 38345 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
WORLD-WIDE MAIL ORDER-EXPORT QUOTES FREE. BNIS - 8TZ 

ESSENTIAL BOOKS FOR RADIO AMATEURS 
NEW (16th) EDITION 

A GUIDE TO AMATEUR RADIO 
by Pat Hawker, G3VA 

For over 40 years the many editions of the Guide have helped 
successive generations of amateurs to learn about amateur 
radio and to obtain transmitting licences. 

The new edition has been extensively revised and enlarged. 
Chapters include: (1) This is amateur radio; (2) Getting 
started; (3) Communication receivers; (4) Amateur trans- 
mitters; (5) Licence examinations; (6) Operating an amateur 
station; (7)'Workshop practice, and (8) Amateur equipment. 

An entirely new chapter on popular equipment include 
facts on over 160 well-known models-receivers, transmitters, 
transceivers. Full constructional details are given of two 
simple receivers and a phone/cw transmitter. 

This edition reflects current interest in ssb, vhf, transistor 
and valve equipment, Class A and Class B licences. It des- 
cribes how licences are obtained and provides guidance on 
both home -built and factory -made equipment. 

Almost 100,000 copies of all editions sold 

112 pages, fully illustrated Price £1.10 post paid 

TEST EQUIPMENT 
for the radio amateur 

by H. L. Gibson,CEng, MIEE, G8CGA 
Explains in detail the theory behind modern measurement 
techniques, and describes many Items of equipment of 
special interest to the home constructor. Topics include 
signal sources, attenuators, oscilloscopes, swept measure- 
ments, aerials and transmission lines. Detailed instructions 
are given for the construction of many items of test gear. 
120 pages £2 20 post paid 

TELEPRINTER HANDBOOK 
by D. J. Goacher, G3LLZ, and 

J. G. Denny, G3NTT 
A renowned book covering all aspects of modern teleprinter 
techniques. Full descriptions and maintenance data for all 
widely -used machines, together with design and use of 
ancillary equipment. Definitely a book for the teleprinter 
enthusiast's work bench. 
376 pages ££5 60 post paid 

These are just three of a complete range of technical publications, log books and maps for the radio 
amateur. Send a large stamped self-addressed envelope for the complete list. 

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

RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE TEL 01-837 8688 
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Europe's Largest Hi-Fi Retailers 

(75 
give you :- 
GREAT CHOICE 
BIG VALUE 
BIG NAMES 
27 STORES 
to give you 
BIG SERVICE 

TMK 200 MULTIMETE1 KIT 
Build yourself a 

quality 
20000 opv. 

ultimeter and 
save money. 
Complete kit with 
moement 
movement and 
rotary range 
selector ready 

mounted 
in 

binet. All parts. 
batteries. test prods and 
instructions. Ranges'. 0 0.0 6 30 
120600:1200V D.C.0:6. 36;120 
600/1200V A.C. Current .0 0.5:6, 
80/800mA. Resistance 0,10 
100K/1 /10 Meg ohms. Decibels: 
--.20 to +83db. Size: 90 x150 x 

35mm 

OUR PRICE f9.67 e&PIns:30p 

U435 MULTIMETER 

20,000opv. Ranga: 
7 í1V-%2.5710/25/ 
100/250/500/1000V 
DC. 2.5/10/25/100/ 
250/500/1000V AC. 
Current: 50uA/16/ 
25/100mA/0.5/2.5A 
DC. 5/25/100mA/ 
0.5/2.5A AC. Resist- 

e: 0.3/3/30/300k 
o hms. Size: 205 x 110 x 84mm. Sup 
plied complete with (pads, cro á o 
clips and steel carrying cam. 
OUR PRICE £9.45 P&P Ins 30p 

AUDIOTRONIC Model ATM1 
Top value 1,000 
opv kert 

gmelti- 
0/10/50/2M/1,000 
volt AC and D. 
OC currant 01mA/ 
100mA. Resiatence: 
0/150k ohms. 
Decibels: -10 to 

22dB. Size 90 
60 x 28mm. - 
Complete with 
tees leads. 

OUR PRICE £4.25 P&P Ins. 26 

MODEL C7208FM 
30.000 opv DC. 
15.000 opv AC. 
-8,3 -15 80 300 600 
1200 V. DC. 6 30 
120 600: 1200 V. AC 
DC Resistance x 1. 
010. x 100. x1000 
15051 centre scalei 
DC Current30uA esf/R¡r°!6 
3/30: 600mA. -20 to +6308. 

OUR PRICE £9.67 P & P Ins. 303 

U4323 MULTIMETER 
.000 p9. Simple - 

unit with audio/IF r 

for 
tor. Suitable 

for rare receiver 
tumrg. Ran9u 

500/1000V50 
D/. 250/ 

2.5/10/15/250/500/1000V 500C. esistente: 
x10. x100.x 1.000. a 10.000 (50(]. 
60053.5kí). 50k51 centre scale/ 
Batteryoperated. Size: 160 x 97 t 

Supplied in carrying case tom. 
plate with test leads. 

OUR PRICE £8.64 P&P Ins 60p 

MODEL C7080EN 
Giant 6" mirror 

ale. 20,000 opv 
0/0.25/1/2.5/10/ 
50/250/1000/ 
5000V DC. 
0/2.5/10/50/250/ 
1000/5000V AC. 
0/50uA/1/10/ 
100/500mA/10A 
DC. 0/2k/200k/ 
20 Meg. -20 to 050413. 

OUR PRICE £21.55 p&Ptns. 60p 

MODEL 500 
30,000 opv with 
overload protect. 
tion. Mirror mala. 
0/0.5/2.5/10/25/ 
100/250/500/ 
1000V DC. 
0/2.5/10/25/100/ 
250/500/1000V 
AC. 0/50uA/5/50/ 

01A. 12A DC. 
600k 6 meg/60 magohms, p p 

OUR PRICE £15.07 Ins. 60p 

MODEL AS.100D VOM 
100.000 opv. 
Mirror scale. 
Built-in meter 
protection.0 3' 
12/80/120.300/ 
600/1200V DC. 
0/6/30/120/300/ 
600V AC. 0/100A/ 
6/60/300mA/ 
12 Amp. 0/26/ 
200K/2M/200 Meg 
Ohm. -toto 17dB. 
OUR PRICEE18.90PBP Ins 60P 

KAMODEN HM720B FET VOM 
IknleeppputM1mernrwgce 10 

0/.25/1/2.5/10/50/ 
1000V DC. 0/2.5/10 
50/250/1000V AC. 
0/25uA/2.5/25/250 
mA DC. 
0/5k/5011/50.k/5 M 
500 Magohms 

OUR PRICE 
£24.30 p & p lns. 60P 

KAMODEN 72.200 Multiteter 
High sensitivity 
taster. 200,000pv 
Overload protected 
Mirror scale. 

0/606/.3 10 0/ 
1200V DC. 113 
1 0/ßuA/200 
V AC. O6um/ 
601.2mA/12OrnA/ 
0 A 
0/12A 

DC 
AC. -20 

2 00 / 
2 Meg/200 Mea/hm,. 
OUR PRICE £24.30 

P&P 
Ina. 60p 

AUDIOTRONICMOCEL ATM5 
Jewel movement, 
attractively moulded 

with ease *devise 
ohms adjustment 
Ranges: 03/15/150/ 
300/12oo0pp0V AC, 
12500 
3001500V1DOC6/30/ 
(5000 eso). 0-300 
A/0300mA DC. 

Resistance: x10 & 
100. -10 to+18dB. 

Supplied with battery 
test leads and due 
booklet. Size: 121 x 73 x 2$nm. 
OUR PRICE £4.85 PA F Ins 25p 

U4324 MULTIMETER 
High sensitivity, 

2.000/3 Ranges 
.2/3/12/30/ 

60/120600/1200/ 
DC. 36/1560/150/ 
300/600/900VAC. 
Current: 0.06//0.6/ 1360/600A DC. 
03/3/30/300m300mÁ/ 
3A AC. Resietecce: 
25/500 ohms/0.5660/50Ok ohms/5 
Mohm3. Decibels: -10 to +12dß. Size 
167 x 98 63mm. Supplied comp- 
lete with tea st Nods, spare diode and 
instructions. 
OUR PRICEf10.64 P&P Ins.60p 

U4312 MULTIMETER 
extremely sturdy 
Instrument for 
general 

electrical 
0/0.3/1.5r7.5/30/ 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/3W 
60/150/300/800/ 
900V AC. 0/300uA/ 
1.5/6/15/15060/ 
600mA/1/1.5/6A 
DC. 0/1.5/6/15/ 
60/150/500mA/ 
1.5/6A AC. 0/200/34,/304, ohms. DC 
accuracy 1%. AC 1.5%. Kolfe edge 

mirror i seals. Complete with 
sturdy metal carrying use, leads and 
instructions. 
OUR PRICE £11.61 P&P Ins.6op 

KAMODEN 380 MULTIMETER 
lee; »mo 

h 
itivitymN 

AC lio wal 
5" mirror sale, 
overload protect- 
ed. Ranges: 0.5/ 
2.5/10/50/250/ 
1000/ DC. 5/10/ 
50/350/1000V 
AC C r 
0.01 mA/0 5/5/50/ 
500m 
Resistance: 
1/10/100 

0.1/ 
1/10/100 ohms/ 
1/10/100k ohms/ 
10/100M ohms. 
Decibels -20 to 
+62dó. Battery operated. Size: 180 e 
140 e 80mm. Supplied complete with, 
test leads ato. 

OUR PRICE £18.90 P nsP 60p 

O '-a 

MODEL AF.105 VOM 
50.000 opv. Mirror 
scale. Meter 
protection. 
0/3/3/12/60/120/ 
300:600/1200V DC 
0/8/30/120/. 
300/600/1200V DC 
0/300A/6/ 
60/300 mA' 
12 Amp. 0/10K; 
1m/10m/100 
Meg Ohms. -20 to 17dB. 
OUR PRICE f13.50PeP Ins 60P 

1.84 TRANSISTOR TESTER 
Tests PNP or NIPS 
transistors. Audio 
intimation. Oper to 
on two 1.5V 
batteries. Complete 
with instructions etc. 
OUR PRICE 
£4.86 P&Pins. 20p 

KAMODEN TT35 
TRANSISTOR TESTER 

High 
quality 

strument to 
test reveres leak 
currant and DC 
current. Ampli- 
fication factor of 
NPN, PNP, diodes, 
transistors, SCR's 
etc. 4" square 

O1 

wale meter. 
perates from 

Cinternal 
batterie,. 

omplete with 
instructions, lead. 

erryine handle P & P 

OUR PRICE £18.90 i:,, 60p 

U4341 Multimeter & 
Transistor Tester 
27 ranges. 16,7 
Overload protected. 
Ranges: 0.3/1.5/6/ 
30/60/150/300/900V 
DC. 1.5/7.5/30/150/ 
300/750V AC. 
Current: 0.06/0.6/ 
6/60/600mA DC. 
0.3/3/30/300mA AC. 
Resistance: 0.08/ 
0.6/2/6/20/60/200k ohms/2 Mohms. 
Battery operated. Supplied complete 
with probes, leads and steel carrying 
case. Size: 115 x 215 x 90mm. 
OUR PRICE £11.88 P&P Ins. 60p 

MODEL C7202EN 
20.0000. p.v. DC. 
10.0000. p.v. AC 
Mirror Scala. 
5/25/50/260/600/ 
1000/2500 V. DC. 
1050:100/500.:1000 
V. AC. DC Resistance 
x 10. x 1000 130(1 
centre stele) DC 
Current 50uÁ/ 
2 5enA/250mA. -20 
to+68dB. 
OUR PRICE £7.51 Ins. 30p 

oafKLAfKe 
about test equipment 

U91 Clamp VOLT 
AMMETER 
For measuring AC volt. 
age end current without 
breakowcircuit. Ronges: 
300/600V AC. Current: 
10/25/100/25AccuracyAccura 

4%. Size 2830 
94 x 36mm. Complete 
with Carrying ease, leads 
and fusa 
OUR PRICE £15.12 P&PIns.60p 

HIOKI 750X VOLT -OHM - 
MIL LIAMETER 
43 ranges: 0-0.3/0.6/ 
1.5/3/6/12/30/60/150/ 
300/600/1200V DC. 
0-36/15/130/60/120/ 
300/600/1,200V AC. 
Current: 0-30/60uA/ r 
1.5/3/15/30/150/300 
mA/6/12A. Resistance: 
0-3/300k/3/30Mohms. 
Decibels: -10 to 1746. Outputt:- 
0-36/15/3060/120/300V. Amer. 

50.000 opvDC, 6,000 opv AC 
% AC. 

.4 inch 
meter. Built in protection. Size: 57 x 
102 x 153mm. 
OUR PRICE £12.90 Merlins. bop 

Model HT100B4 MULTIMETER 
Overload protected, 
shock proof cirouits. C 
9.51A Meter with 
mirror le. Sensitivity . 

100kV. Polarity charge 
switch. Re -- 
1150/250/600/1,0000.5/2.5/-- 1150/250/600/1,000/1,000 
Volts DC. 2.5/10/50/ 
250/1,000 Volts AC. 
DC rautesee 0-20/ 
200k/2/20 Meg. ohms. 
DC current:- 10/250uA/2.5/25/250 
mA/10A. AC current: -0-10A. -20 
to +6248. Operates from 2 e 1.5V 
batteries. Size: 180 v 134 a 79mm. 
OUR PRICE 121.06 P&P Ins. 60p 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100,000ope. Mirror 

ale. Overload 

0ecthon. 
0/0.12/ 

.6/3/12/30/120/ 
600V OC. 0/6/30/ 
120/600V AC. 
0/12/600uA/12/ 
300mA/6/12A DC 
0/10k/1 Meg/ 
100 Meg. 
-20 to 050d13. 
0.01-0.2 MFD 
Transistor tester measures Alpha, Beta 
and ICO. Complue with instructions, 
batteries and leads. 

OUR PRICE £22.68 P&P Ins. 80p 

370WTR MULTIMETER 
Features AC current 
ranges. 20,0000p.. 
0/0.5/2.5/10/50/ 
250/500/1000V DC. 
0/2.5/10/50/250/ 
500/1000V AC. 
0/50uA/1/10/100 
mA/1/10A DC. 
0/100mA/1/10A 
AC. 0/5k/50k/500k/ 
5 Meg/50 Mag. 
Decibels: -20 to +62dß. 

OUR PRICE £21.55 P&P Ins. 60p 

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

5%, 
Impedance 52' Indic. 

to 100uA DC. Full 
scale 5 section collapsible 
antenna. Size 145 x 50 x 
60mm. 
OUR PRICE £4.60 P&P Ins 60p 

HIOKI 730X 
30.000 opv. Over- 
load protection. 
6/30/60/300/600/ 
1200V DC.12/80/ 
120/800/1200V AC 
60/pA/ 
30mA/300mA. a 2 Meg Ohm. 

toto 83dß. 
OUR PRICE f8.10 
PBP Ins. 30p. 

TMK MODELTW5OK 

422.7Z/Z212' 
501N 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 
25/51>A/2.5/5/25/ 
50/250/500mA/5/ 
10A. Resistance: 
10k/100k/1 Meg/ - 

10 Meg ohms. -20 to .81.5dB. 
OUR PRICE £13.50 P&Fins: 60p 

U4317 MULTIMETER 
aaitiry 

instrument or field r 
laboratory work. L 

Knife pointer, 
05nne.mirror scalp. 
Overload protections 

S/g 5/ 100th// 
V. DC.5/105/250/10 0 0 1000 
50/1 0.5/2.5/10/25/50/100/250/Aen:5 
11/5/1050/00V /1/5A 6WÁ 5/ 
0.5/1/5/10/ 50250mA/i DC. 

AC. 0.6/1x: 00.5//0/100/ 10o 
ohms/1/3/Res 30/300 

ohms. 
-ío+1 

9atteykohms. 
Sit.: 

to +10d13 
60mry oppmad. ca x 115 x 
p Supplied in carrying tase tom 
peto with seda. 
OUR PRICE f18.36P&P ins. 60p 

CI5 PULSE OSCILLOSCOPE 
For display of pulsed 
and periodic wave- 
forms for in electronic 
c t VERT. AMP. 
Bandwidth: 10MHz. 
Sensitivity at 100kHz 
VRMS/mm: 0.1-25: 
HOR. AMP. Band- 
width: 500kHz. 
Sensitivity ay 100kHz 
V RMS/mm: 0.3-25 
Preset triggered sweep 
1-3000usec. Free running 20-200 
kHz ranges. Calibrator pipe 
220 x 380 x 430mm. 115-230V AC. 
OUR PRICE E47.52 IaP",P6o 

ALL PRICES 
INCLUDE VAT 
Also see following pages 
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SINCLAIR DM2 DIGITAL 
MULTIMETER 

Will manure AC and DC volts, AC 
e nd DC current. and reiaranee in s 

total of 20 rang es. The large light 
e mitting diode display will reed up 
to 1999 and automatically indicate 
polarity. Indication of positive and 
negative overioad la also provided. 
The instrument la fitted with a 

combined carrying had'. and 
bench stand and anat. era 
provided for the connection of on 
external power supply. 
RANGES: 
DC VOLTS: 1v,10.100v.1000v. 
AC VOLTS: 1 v,10v. 100v,1000v. 
DC CURRENT 1rnA.lOrnA. 
100mA,1000mA. 
AC CURRENT: 1mA.10mA. 

1 00mA,1000mA. 
RESISTANCE' 1k,10k,100k,1000k 

OUR PRICE f64.751 a P Ina.óov 

RUSSIAN CI18 Double Beam 
OSCILLOSCOPE 
5 MHz pas band. 
Separate Y1 and Y2 
amplifiers. Recant 
tiler 5"x4"CRT. 
C.libratad triggered 
map from 0.2u.a. 
to 100 mllli-wc/cm. 

ppFearaeae 

running time 

Butll--ó0t mal 
Calibrator and amplitude Calibrator. 
Supplied complete with all ....rim 
and instruction manual. 

OUR PRICE (93.96 r In. £2.00 

MODEL TE15 
GRID DIP METER 
Transistorised. Oper- 
ates an Grid Dip, 
Oscillator, Absorb- 
tion Wae Motor and 
Oscillatingil Detector. 

44SbHx-2SOMHz 
in six coil. 500uA 
meta. 9V battery 
apwarion. Sia.: 
180 60 x 40mrrt. 

OUR PRICE £18.90 
P6P 

30p 

MODEL TE20 RF SIGNAL 
GENERATOR 
Sic bards. 120kHz- 
260MHz. Dual output 
RF terminals. Separate 

'able audio output. 
Accuracy, i 2%. Audio 
output to 6V, Power r.quirammb: 
106-129V 220-240v AC. Size:193 
o 266 n 1fi0mm. Complex with teat 
landa etc. 

!OUR PRICE E20.41 P&P Ins.eop 

SDHBV MONO/STEREO 
HEADPHONES 
Volume control for 
each channel. 4/18 ohms 

Coimad.en 

Fequtn 
. 

Complete with lOf 
coiled lead and jack 010g. 

OUR PRICE £6.22 P&P Ins. 30p 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sine 20cpe 
to 200kHt 
on 4 balls. 
Square 20 
cps to 30 
kHz. 
impeder. 
200/ Ohms. 
20250V 
AC 
guaranteed, 

Supplied brand new 
leased, with instruction manual 

and landa. 

OUR PRICE E26.95 P&P in..60p 

STOP PRESS!! 
TODAVS BEST VALUE 

WHARFEDALE SPEAKERS 
at Special LASKYS PRICES 

DENTON 2 in Walnut or Ro.ewoad 

f36.00 per pair Ina. P & P [1.60 

LINTON 2 inwalnut 

£46.23 par pair Ina. P & P [1.60 

GLENDALE 3 in Took 

£71.88 pr Pei. Ins. P & P Et .50 

UNREPEATABLE OFFER - BUY 
NOW LIMITED STOCKS 

TRANSISTORISED L.C.R. A.C. 

BR/B MEASURING BRIDGE 
A new portebla 
bridge offering 
excellent range 'I 
accuracy at bw 
cwt. Resistance: 
d ranges: 0.1 

ohm -11.1 megohm t 1% Induct- 
ance: 6 ragea: 1 microhenry-111 
henries 3 2% Capacity: 6 range.: 
lOpf-1110 mid t 2% Turns Ratio: 
6 rangea: 1:1/1000-1:11100 o 1% 

Bridge Voltage at 1,000cO.. Opera 
tad from 9 -volt battery. 100 micro - 
amp meter indication. Siz. 74' x P&Plns. 15p Discounts for quantity 
5- 

2.OUR PRICE £28,70 Ir? 40p 

NEARLY 25% OFF GARRARD 
8658 MODULE 
This complete 
unit comes fitted 
in whit. plinth 
with hinged 
cover. 

M766SM 
£pill 

magnetic 
cartridge. This 2 - 
speed belt drive deck comes with 
many features. Bias control. low - 
resonance arm. Todays value 
[62.60. 
OUR PRICE £44.94 P & P Ina. Et 

BATTERY/LEVEL PANEL 
INDICATOR 
18mm 

111mm Panel 
mounting. 
OUR 
PRICE 
94p 

AUDIOTRONIC HEADPHONES 
LSH2O Individual 

volume controla. 
Mono/atareo switch. 
40-19,00 Hz. 8 ohms. 
OUR PRICE £5.83 

P & P Ins. SOO 

LSH30 Individual 
tone and volume 
controls. Mono/ 
stereo switch. 
30-20,000 Hz. 8 ohms. 
OUR PRICE f8.75 PaPlna.3op 

LSH40 Tr 

system. 
Individu1 

s 

controls 20-20.000 Hz. 
8 ohm.. 

OUR PRICEf10.63 
P & P Ina. 30p 

POCKET CALCULATOR 
'TECO TE8053' /,, 
8 digit, 4 function. 
Liar price £11.34 
OUR PRICE 
£9.67 
PIP Ins. 
250 

SINCLAIR Project 80 Modules 
240 Power Amp. [6.x3 Pa P Iif Ins. 
21110 Power Amp. [7.00 PIP IN Ins. 
Stereo BO Pre -Amp [17.41 P 6 P160 Ina._ 
Active Fittar Unit ca.31 P S P lepina. 
FMT [13.13 PS 1M Ina. 
Stereo Decoder £6.44 PIS P16. Ina; 
P26 Power Supply 0466 P S P 190 Ina. 
P26 Power Supply [8.44 PS P Nap Ina.' 
P21 Power supply , [7.M 'P S P 3p Ins' 
Transformer for PZ8Y6.07'P S P Wag. 

RANK AUDIO 
RA 210T STEREO AMPLIFIER 

7; 7; watt. rms. Inputs for 
magnetic phono. tuner, tape and 
aux. Separate boa, treble. 
balane. and volume control.. 
Headphone socket. Tack case. 
Unrepeatable offer. 
OUR PRICE £21.88 P&Pena. ET 

SUPERB 
QUALLOW 

PRICES 

AUDIOTRONIC DIGITAL 
CLOCK RADIOS 

ADC22 
24 -hour 
clock radio. 

SINCLAIR CALCULATORS 
LOWEST PRICESEVE9/ 

SINCLAIR CAMBRIDGE 
8 digit, Constant, DC only. Lint 
Price [13.99 
OUR PRICE £11.88 PIPlne.25P 

SINCLAIR CAMBRIDGE 
MEMORY 8 digit, Automatic 
Constant. Memory. DC only. 
List Price (19.40 
OUR PRICE f16.47Pabkr.25p 

SINCLAIR SCIENTIFIC 
Loge Trig, Arithmetic, Scientific 
notation. DC only. List Price £21.55 

OUR PRICE £18.31 PaPMa.25p 

SINCLAIR EXECUTIVE 
MEMORY 8digit, Constant. 
Memory, DC only. List Price [26.96 
OUR PRICE £22.95 P&Pka.25p 

SINCLAIR NEW OXFORD 
RANGE 
OXFORD 100 4function. (DC.) 
Mains adaptor optional . 

List Price [13.99 
OUR PRICE f11.88PaPMs.25p 

OXFORD 200 4 function plus 
Memory and Percentage (DC). 
Main. adaptor optional extra. 
Lac Price [21.66 
OUR PRICE f11.83 PIPln..25p 

OXFORD 300 Scientific 
(Available late March.) (DC). 
Mains adaptor optional atm. 
List Price [32.36 
OUR PRICE f27.54 P&P ln..25sn 

OXFORD MAINS ADAPTOR 
OUR PRICE £3.19 
optional extra 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 Z6 
CSo [1.70 [3.24 [746 
C90 [2.42 r4.69 [10.90 
C120 [2.96 [6.68 [13.22 

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

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All Nikon, 

_ translator ' 

amplifier oper' 
ate. from mage 
catin, ceramic 
or tuner 
inputs with 
twin stereo headphone output. end 
sep volume ontrol. for sock 
channel Operate front 9V battery. 
INPUTS: 5mV and 100mV. 
OUTPUT: 50mV per chamelle 

OUR PRICE E10,63P&P Ins. 300 

covering MW. FM woe - 
bande. 180 -minuta sloop timer. 
timer. Choice of Grey or White 
cabinet. 
NOW ONLY f17.44p&p Ins. rl 

TE18A TRANSISTORISED 
SIGNAL GENERATOR 
5 range. 400kHz 
to 30 MHz. An 
inexpensive 
instrument for 
the heady -man. 
Operas.. on 9V 
battery. Wid. 

naffs.. 
o rack 

modulation. 
Size: 149 x 149 x 92mm. Complete 
with inrtruetiar end leads. 

OUR PRICE £9.69 P&P ins. 30p 

NEW GOLDRING G102 KIT 

B elt -drive 2 -speed turntable in kit 
form complete with pick up arm 

d head shall. p&p 
OUR PRICE£21.20 in. £1 00 

Deluxe 
244 houi 

I k d overino MW/FM 
vebands:180-minute leap 

timer. Buzzer alarm. Tone control. 
NOW ONLY £19.95 P & P Ins.C1 

TE -200 RF SIGNAL 
GENERATOR 
Accurata wide range 
signal generator 
covering 120 keen -600 
MHz on 6 bands. 
Directly callbaad. 
Vedabla R.F. 
ananwtor audio output. Xal socket 
for calibration 220í240V sear. 

Brand now with Mehuctbna. 
Size 140mm x 216mm a 17Ornm. 

OUR PRICE E24.30 PIP Ins. 60p 

VU METER TYPE 3 
260 uA Size:33mm 20mm. 
£1.57 P&Pin:. í6p 

ALL 
PRICES 

INCLUDE 
VAT 

FM TUNER CHASSIS 
6 transiaor 
high quality 
tuner. Size 
only 153 

'101 x 63mm 
3 IF stapes. 
Double tuned 
discriminator. 
Ample output to teed most amplifiers. 0. ratios on 9V battery. Covers 88- 
108MHz. Ready built, ready for ute. 
Fantastic value for money. 

OUR PRICEf7.44 P&P In.. 20p 
Stereo Multiplex Adaptor E5.98 antis 

ELECTRONIC CALCULATORS 

We carry a tremendous range of 
both pocket and dealt calcula. 
tore from as little as [9.13 
Owing to the demand it is not 
paaible to include them in this 
sdverti.ement, so sand for our 
latest price litt or call into any 
branch. 

MINIATURE ORGAN 
MUSIC MASTER AM100 

Spanning 
nearly two 

octave., 
including 

semi- 
tones. 

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

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

instrument. Operates from 
internal 9V battery. Fitted with 
on/off switch. vibrato switch, 
earphone socket and external 

V D.C. socket. 
ISize 229mm x 1 7mm x 84mmi 

OUR PRICE f9.94. P&P Ire. 60p.1 

ARF 300 AF/RF SIGNAL 
GENERATOR 
All tran.inorbed 
compact fully 
portable. AF nine 
wove 18Hz to 220 
kHz. AF quere 
wave 1811: to 10k 
Hz. Output Squats/. 
Sire luge 10V. 
P- RF 100kHz to 
200MHz. Output 
1V maximum. 
220/240V Açr operation. Compiw 
with imtrwdons end leads. 

OUR PRICE £40.50 P&Plna. 60p 

T.T.C. SPRITE 
STEREO 
HEADPHONES 
Father weight 
(6 oz) Dynamic 
atareo headphones 
providing high quality 
reproduction eta budget price. 
Soft removable car pad. and 
adjustable headband. Speaker 
Ma: 2emm. Impedance : 8 ohms. 
Frequency 'apatite: 30-13000 Hz. 

OUR PRICE £2.44 PIPIne. 30P 

WALKIE TALKIES 
SKYFON NV7 
Super low cost 
franamitter/ 

withvcaivars.100M W 
call buzzer and 

on/off volume 
control. 7 tranalatora 
Telescopic rod 
antenna. 

OUR PRICEf39.38 
par PAIRP.&P Ini:60p: 
NOT LICENSABLE 
IN THE U.K. 

HANIMEX HDC 1900 DIGITAL 
ALARM CLOCK 

-1111111111111111111 

240V operation 
with largo clear number.. night 

light and ' ' switch. 
Attractively flnialted in white and 

silver. 
OUR PRICE f8.38 P&PIn.. £1.00 

HIGH QUALITY 
CONSTRUCTION 
KITS 
WE ARE 
STOCKISTS AT 
Oxford Street, pi.. 

267 Tottenham Court Road, 
34 Lielo Stre.. 162. Float 
311 Edgware Road. CROYDON 
BIRMINGHAM KINGSTON 
LEICESTER NORTHAMPTON 
SOUTHEND TUNBRIDGE WELLS 
WOLVERHAMPTON branches,or 
by Mail Order. 

All kits are complete with compre- 
hensive say to follow bewetions and 
covered by full guarantee. 
Pat and Pocking In...15p per kit. 

AF20 Mono amplifier [7.01 
AF25 Mier [4.11 
AF30 Mono preamplifier [4.00 
AF35 Emitter amplifier [3.03 
AF80 0.5W ink. amplifier [l.Oe 
AF306 Intercom q.ó1 
AF310 2 Mono Amplifier [9.44 
M/60 Multi vibrator[2.71 
M1302 Transistor teeter [10.41 
MI91 VU Mater ea 71 
M192 Staten balance meter [7.41 
L F380 Quadraphonic device 410.53 
ATS Automatic light control [4.e. 
A 73 Photo call switch unit £9.36 
AT50 400W mac light 

dimmer/speed central [a.48 
AT56 2,200W ma light 

dimmer/speed control [8.44 
AT60 1 channel light control,. [13.3 
AT85 3 channel light control [20.66 
GU330 Tremolo unit [10.13 
H F61 Diode detector [4.M 
HF85 FM transmitter 
H F75 FM receiver 
HF310 FM tuner 

[4.02 
[4.5. 

[20.40 
HF325 Deluxe FM tuner [32.81 
HF330 Decoder IHF310/325) 41318 
GP310 Stereo pre -amplifier 

for use with 2 x AF310 [3373 
GP312 Circuit bard [12.63 
CP304 Cireu it board [6.841 
HF3801w/vhf aerial amplifier £7.53 
HF395 broadband aerial amp. £2.53 
NT10 Stabilised power supply 

100mÁ, [7.M 
NT300 Stabilised p. supply [16.41 
NT310 Power Supply 240 V AC 
or 2s18V D.0 et2amps £7,01 
NT305 Voltage converter [7.06 
NT315 Power supply 240V AC 

to4,5/15V DC, 500roA [16.ea 
Amateur Electronics by 3wty-Kit, 
the professional book I.: via amateur 
-coven the subject from beak prin- 
cipals to advanced electronic t«hniq- 
a. Complete with circuit board for 

AE1 to AE 10 listed below. 
OUR PRICE £3.30 (No VAT) 
P&P In.. 250 plus VAT 

AE1 100mW output stage [1.114 
AE2 Pre -amplifier 
AE3 Diode r«elver [2.M 
AE4 Flasher [1.61 
AE5 Astable multi.vibrator £1.43 
AE6 Monwtable mWti.vibrator n.31 
AE7 RC lrantur [1Ág 
AE8 Basa filar [1.31 
'sE9 Treble Mar [1.31 
AE 10 CCI R filter.. 01.21 

Also see previous page 

ALL PRICES 
INCLUDE VAT 
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SEW 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 SD640 
Size: 85 x 64mm 

50uA .. .. .. [4.21 
£4.18 
[4.10 

SOOuA .. £4.05 
50-0-50uA £4.16 
100-0-100uA.. E410 

[4.06 
5mA .. [4.05 
10mA ,. [4.05 
50mA .. [4.05 
100mA [4.06 
500mA £4.06 
IA DC [4.05 
5A DC [4,06 
10A DC [4.05 
5V DC [4.05 

15V DC 
20V DC 
50V DC 
300V DC 
1EV AC 
300V AC 
VJ Meter 

[4.05 
[4.05 
£4.06 
£4.06 
£416 
£4.16 
[5.00 

CLEAR PLASTIC MODEL SW100 
Sae: 100 x 80mm 

50.050eA .. 
100.0.100uA.. 

300V DC .. .. 

[6.08 
£4.97 
[4.75 
£4.97 
[4.91 
[4.75 
£4.75 
[4.75 
£4.75 
[4.75 
£4.76 

160V AC .. 

300V AC .. 

V'J Meter 

[4.91 
[4.91 
[6.25 

Items with asterisk are Moving Iron 
type, all cutlers are Moving Coil 

CLEAR PLASTIC MODEL SD830 
Sae: 110 x 83mm 

500.50uÁ 
100-0.1001A.. 

10A DC .. 
5V DC .. ,. 

[8 75 
[4 70 
C864 
E469 
[4 70 
E464 
£4 54 
[4.64 
£4.54 
£4 54 
[4.54 
[4 54 
[4.64 
[4 54 
£4 54 
£464 

10V DC ,. .. 

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

E4.N 
[454 
[4.54 
[4.54 
[4.64 
[4.64 
f5.63 

EDGWISE MODEL PE70 
Sae: 90 x 34mm 

60uA .. .. .. [4.68 
£4.54 
[448 

600uA .. £4.32 
50.0.50uA £4.53 
100.0.100uA,. £4.48 
1mA .. .. E4.27 
300V AC ., .. E4.37 
VU Meter .. [5.50 

CLEAR PLASTIC MODEL MR 45P 
Site: 50 x 50mm 

[4 56 
£351 
£346 

500uA .. f336 
50-0-50uA C361 
100.0.1008A,. £3 46 
500.0500uA.. £329 
1mA .. .. .. [3.29 
SmA .. .. .. [3.29 
IOmA.. .. .. [3.29 
50 A ,. [3.29 

[3.29 
[3.26 
£3.29 
[3.29 

10V DC .. .. [3.29 
[3.29 
[3.29 

300V DC .. .. E329 
15V AC .. .. C3_40 

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

30A AC ,. 

£3.40 
£3.81 
[3.78 
£3. 9 
[3. 9 
[3. 9 

[329 
[3.29 

CLEAR PLASTIC MODEL MR 65P 
Size: a6 x 78mm 

5WA .. .. .. [4.37 
[4.27 
C4.21 .......... 

.. 

500uA .. £4.18 
50-0.50uA [4.27 
100-0-100uA.. [4.21 
500-0.500uA,. [4.10 'I 
1mA .. . .. [4.10 

[4.10 
[4.10 

10mA .. .. ,. [4.10 300v DC .. .. [4.10 
SQnA,. .. .. [4.10 15V AC . [ .21 
100mA .. .. [4.10 50V AC . .. [ .21 
500mA .. .. [4.10 150V AC .. .. [ .21 
1A DC .. .. [4.10 300V AC .. .. [4.31 
5A DC .. .. [4.10 500V AC .. . [ .32 
10A DC .. .. [4.10 S Meter 1mA.. [ .88 
15A DC .. .. [4.10 VU Meter.. .. [ .54 
20A DC .. .. [4.21 1A AC .. E4.10 
30A DC .. .. [4.27 5A AC ,. .. [ .10 
50A DC .. .. [4.48 10A AC .. .. [ .10 

[4.10 20A AC .. [ .10 
£4.10 30A AC . .. [ .10' 
[4.10 50mA AC .. [ .10 
[4.10 100mA AC .. [4.10 

50V DC . .. [4.10 200mA AC .. £4.10 
150V DC. .. [4.10 500mA AC ., U.10 

10VDC .. 
15V DC .. . 

BAKELITE MODEL S80 Enlarged Window 
Size: 80 x 80mm 

MODEL E0107 EDUCATIONAL METER 
Sae: 100 x 90 a 150mm including terminal( 

A ramie of high quality 
moving coil inetrumenta i.d for shed expert 
menu end other bench 
applications. 3" mirror 
sale. The meter move. 
ment is easily accessible 
to demonstrate internal 
working. 

100uA . .. 
50-0-60uA .. 
1mA 
1-0-1 mA ,. .. 
IA DC .. 
5A 13C .. .. 
5V DC .. .. 
10V DC .. 
15V DC .. 

£9.40 
£8.76 
£8.75 
£8.42 
£842 
[8.42 
[8.42 
[8.42 
£8.42 
£8.42 

£8.42 
50V DC .. ., [8.42 
300V DC .. £8.42 
500mA/5A DC [9.60 
5V/50V DC .. [9.50 
6V/15V OC .. £9.50 
1r5A DC .. .. £9.50 

CLEAR PLASTIC MODEL MR 85P 
Sae: 120 x 110mm 
50uA ,. [6.05 

[6.99 
[5.94 
[6.83 

500-50uA ,. [6.99 
1000.1000A.. [6.94 
5000500uA,. [8.78 

£5.78 
1-0.1mA ,. £6.78 
5mA .. ,. £6.78 
10mA .. ,. ., [6.78 
50mnA [5.78 
100mA .. .. [6.78 303V DC .. 
500mA .. .. [5.78 15V AC . 

1A DC ,. [6.78 30DV AC .. 
5A DC ,. [6.78 S Meter 1mA. 
15A DC ,. [5.78 VU Meter.. 
30A DC .. ,. [5.99 1A AC .. 
10V DC ,. [6.78 5A AC ., 
20V DC .. .. [5.78 101A AC . 

50V DC .. .. [5.78 20PL AC ,. 
150V DC .. ,. C6.78 30A AC .. 

[5.83 
[5 88 
[5.88 
[5.78 
[6.16 
[5.78 
C5.78 [6.78 [5.78 [5.78 

CLEAR PLASTIC MODEL MR38P 
Size: 42 x 42mm 

50-0-50uA 
100.0.700uA 
500-0.500uA,. 

10mA .. . 

20mA .. 

50mA .. 
100mA 
150mA 
200mA 
300mA 
50QnA 
75omA 
1A DC 
2A DC 
5A DC 
10A DC 
3V DC 
10V DC 
15V DC 

£346 
[3.40 
[3 35 
[3.13 
£3.40 
£3.35 
£3.08 
[3 08 
[3.38 
[3.38 
£3.38 
£3.36 
£3.38 
£3.08 
£3.08 
[3.08 
£108 
[3.08 
[3.08 
£3.08 
£3.08 
[3.08 
£3.08 
[3.08 
[3.08 
[3.08 
[3.88 

20V DC ., . £3.08 
50V DC . .. [3.08 
100V DC ,. .. E3.08 
150V DC ., .. [3.13 
300V DC .. ,. [3.13 
500V OC .. .. [3.19 
750V DC ,. .. [3.19 
15V AC .. .. E3.19 
50V AC . .. [3.19 
150V AC .. .. [3.19 
300V AC .. .. [3.19 
500V AC .. .. 53.35 
S Meter 1mA.. f3.58 
VU Meter.. ., [4.13 

5WA .. .. .. [4.97 
£4.91 

500uA .. E4.64 
50-050u/1 [4.91 
100-0100uA.. [4.86 
1mA . .. .. [484 

£4.64 
[4.64 
£0.64 
£4.64 

300V DC .. .. [4.84 
C4.75 

VU Meter ,. [6.00 

CLEAR PLASTIC MODEL MR 52P 
Size: 60 x 60,1,m 

50-Ö-50u/1 .. 
100-0100uA 
1mA 
5mA .. 
10mA 
SOmA.. .. ,. 
100mA ., 
600mA .. ., 
IA DC .. 
5A DC ,. .. 
10V DC .. .. 

20V DC 
50V DC 
300V DC .. 
15V AC . 

300V AC ,. 

£4.10 
£3.89 
£3.73 
[3.89 
£3.73 
[3.87 
£3.67 
£3.87 
£3.67 
[3.87 
£3.87 
£3 67 
£367 
£3.67 
£167 
£3.67 
[3.67 
£3.87 
£3.87 

S Me er lmA 
VU Meter ., 
1A AC 
5A AC ., 
10A AC ,. 
20A AC ,. 
30A AC .. 

[4. 5 
[4.88 
£3. 7 

[3. 7 
£3. 7 
£3. 7 
[3. ) 

CLEAR PLASTIC MODEL SD460 
Sae: 59 x 46mm 

100uA .. £383 
200uA ,. ., [378 
500uA .. [3.73 
50050uA [383 
100-0-100uA.. £3:78 

.. [387 
5mA . [3.67 
10mA,. . [3.87 
50mA.. .. [3.67 10V DC 
100mA .. [3.87 20V DC . 

500mA .. .. [3.87 
1A DC .. .. 13.87 
5A DC .. .. [3.87 
10A DC .. .. [3.87 
5V OC ,. .. [387 

300V DC .. ,. 
15V AC . 

300V AC ., .. 
VU Meter .. .. 

£3.87 
£3.67 
£3.67 
£3.87 
[3.83 
[3.83 
£4.69 

240' Wide Angle 
1mA METERS 

MW1-680060 mm 
f8.50 P P 1 5p 

MW1-880 e80mm 
E7.02e & PIne.18p, 

YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost. Input: 
230V 50/60ÌÌz. Output 0-260V. 
MODEL 5260 BENCH MOUNTING 

P&P In. 
IA [8.18 [1.00 
5A £16.20 £1.00 
BA [24,30 £1.60 

10A £26.70 £1.50 
12A [32.40 £1 50 
20A [76.60 LISO 
25A [81.00 [1,50 
40A £61.80 [1.50 

POSTAGE & PACKING INSURANCE 15p 

BAKELITE MODEL MR 65 si:a. eo x 80mm 
25uA .. .. [5.03 

100uA .. .. [4.37 
500uA £4.05 
50-0-50uA £4.38 
100-0-100uA.. £432 
500-0500uA,. 

50mA 

1A DC .. 
2A DC ., .. 

10A Dc .. .. 
15A DC .. .. 

10V DC .. 
15V DC 
20V DC .. 

150V DC .. .. 

£4.00 
£4.00 
£4.00 
[4.00 
£4.00 
[4.00 
[4.00 
C4.00 
[0.00 
[4.00 
[4.00 
[4.00 
E4.00 
[4.21 
[4.00 
[400 
[4.00 
[4.00 
[4.00 
[400 

rTO LASKYS CUSTOMER SERVICES DIVISION 
Audiotronic House, Tha Hyde, London NW9 6JJ. Tel : 01-200 1321 

Please send me the following items 

TOTAL PURCHASE PRICE 

Please send me your Free 32 -page price list -- 
1 enclose cheque postal order - money order 

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

Name 

Address 

ALL PRICES 
Signature INCLUDE VAT L 

3U8V DC .. 

30v AC 
50V AC . 

150V AC .. 
300V AC ,. 

[a21 
[4.00 

[4.00 
[4.00 

500VAC.. £4.00 
VU Meter . U.00 
IA AC .. . [6.25 
5A AC .. . [4.00 
10A AC ., . [4:00 
20A AC . [4.00 
30A AC ., , [4.00 
50A AC . , £4.00 
500mA AC .. . [4.00 
50mV DC ,. [4.00 
10071V DC ., £4.111 

{inc.P&P Ins. ) 

Rey:,.lamed , England No 347947 aÌ 12 Lowe. G,,,@r Place London SW: OE7 PW6 

1 

LAPCIFIF 
CALL INTO YOUR NEAREST 
LASKYS BRANCH OR 

SEND COUPON BELOW 
FOR NEW 32 PAGE 
HI-FI PRICE LIST 

CENTRAL LONDON 
481 OXFORD ST.' 01-493 8641 

3 LISLE ST. WC2 01-437 8204 
118 EDGWARE RD. W2 01-723 9789 
193 EDGWARE RD, W2 01.723 6211 
207 EDGWARE RD. W2 01.723 3271 
311 EDGWARE RD. W2 01-262 0347 
346 EDGWARE R0. Wo 01-723 4453 
302 EDGWARE RD. W2 01-723 4194 
109 FLEET ST, EC4 01-303 5812 
IS2/3 FLEET ST. EC4 01-353 2833 

10 TOTTENHAM Cr. RD. 01-637 2232 
33 TOTTENHAM CT. RD. 01.636 2605 
42/45 TOTTENHAM CT. RD 01.636 0845 
257/8 TOTTENHAM CT. RD 01-580 0670 

ESSEX 
86 SOUTH ST. ROMFORD 20218 
205/206 CHURCHILL WEST. 0702 612241 
VICTORIA CIRCUS, SOUTHEND 

AVONSHIRE 
16/20, PENN ST. BRISTOL 0272.20621 

KENT 
53/57 CAMDEN RD., TUNBRIDGE WELLS 

0892-23242 

LEICESTERSHIRE 
45 MARKET PLACE, LEICESTER 

33-5 

NORTHAMPTONSHIRE 
73 ABINGTON STIE 

NORTHAMPTON 0604-35753 

NOTTINGHAMSHIRE 
5-7 LOWER PARLIAMENT STREET, 
NOTTINGHAM 060248987 

OXFORDSHIRE 
16 WESTGATE SHOPPING CENTRE. OXFORD 

0865 722870 

STAFFORDSHIRE 
30 WULFRUM WAY, WOLYERHAMPTO 

0902-23384 

SURREY 
1046 WHITGIFT CENTRE, CROYDON 

01-641 3027 
38/40 EDEN ST., KINGSTON 01.546 1271 
32 HILL ST. RICHMOND 01-944 1441 

WARWICKSHIRE 
116 CORPORATION ST., BIRMINGHAM 

021-236 3503 

All 0505(1111 rn111 10' n 
9.In, r.. hum 0115 1:1101 

OUR CUSTOMER 
SERVICES DIVISION at head office 

will answer all your engnines- 
first MR 01-200 1321 

EXPORT Per10.,,i' .110,17 
Ingerl for over.eac v snor. 

Goods specially par lend. 
tired and desp.rlcir,'d to all 

parts 01 Ow world .11 mini mum, 
osl exclusive of VAT 

Payment by bank tr.rnsler, 
certified cheque 1,0.1.,1 order 
or money order in any 
currency. 

BARCLAYCARD 
& ACCESS 

cPhonea01loo 
your order 

call 
ar 

l 
- 

into any branch 

NO DEPOSIT TERMS 
available on most goods 

for personal callers 
CHEQUES TO THE VALUE OF tee 
ACCEPTED FROM PERSONAL SHOPPERS 
WITH RANKERS CARO. IN OTHER CASES 
ANO FOR AMOUNTS le 100500 Of [38. 
PLEASE ALLOW TIME FOR CLEARANCE. 
CANNERS ORAETS ACCEPTED. 

All 
subjr 2/5/75eee correct et 

e t to than without c e notice E.4.0.8. 

Aud oeonk Grow o/ Comp.,. 
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12 inch MODELS 
T12/35 Rated Power 35 WATTS 
Centre Pole Diam. 11" Imp. 8-1511 
Cera one Range: 50.17000Hz £13.00 Ceramic Magnet 
Weight: 600 Gms Rec. Price 

T12/100 Rated 
Centre Pole Diem. 3" 
Range: 40-5000Hz 
Ceramic Magnet 
Weight: 1250 Gms 

Rec. Price 

£39.00 

Power 
Ratings 
R.M.S. 
Continuous 

T12/60 Rated 
Power 60 WATTS 

Centre Pole Diam. 2" Imp. 8-151 
Range: 60-9000Hz 
Ceramic Magnet' 
Weight Gms. 

Pr 
} 

ice £20.00 

Power 100 WATTS 
Imp 8-150 

15 inch MODELS 
T15/70 Rated Power70 WATTS 
Centre Pole Diam. 2" Imp 8-150 
Ceramic Magnet 
Weight: 1150 Gms 
Rance 50-4000Hr 

Rec. Price £27.00 
TI51100 
Rated Power 100 WATTS 
Centre Pole Diam. 3" Imp. 8-150 
Ceramic Magnet 
Weight: 1250 Gms. 
Range: 50-4000Hz 

Guaranteed 
for 5 years 

All 
Rec. 

Prices 
inc. VAT 

Guaranteed 
for 5 years 

/ .00 Pric £44 T 
18 inch MODEL 
T18/100 Rated Power 100 WATTS 
Centre Pole Diam. 3" Imp. 8-15 0 
Ceramic Magnet 
Weight: 1250 Gms. 
Range: 35-4000Hz 

Rec. Price £49.00 
Wholesale, Retail and Export enquiries 
to Sole Distributors: - 

AUDIO EQUIPMENT LTD. 
102 Henconner Lane, Leeds 13 

S.A.E. please 
for trade terms 
or leaflet 

PC ETCHING KIT MKII 
Contains 11b Ferric Chloride, 100 ea 
Ins copper clad board, DALO etch 
resist pen, abrasive cleaner, etching 
dish and instructions. Also Included 
are 2 small drills £3 -SO. 

FERRIC CHLORIDE 
Anhydrous technical quality In 11b 

double sealed packs. lib 90p, 31b 

£1.80, 101b £OOS, 100lb £35. 

COMPUTER PANELS 
Large quantity always available. 31b 

assorted £1.60, 71b £2.55, 56íb £15. 
Pack with about 500 componente Inc 
at least 50 transistors £1, Pack with 
10 200V 1A SCR's + 120 other parts 
£1.10, Pack with 18 2112369 etc Up. 

7Ib BARGAIN PARCELS 
Hundreds of new components - 
resistors, capacitors, pots, switches, 
+ PC boards with transistors & 

diodes, also loads of odds and ends 
Contents always changing £3.SO. 

POWER SUPPLY UNIT 
G101: Mains transformer, 2A thermal 
cut-out, bridge rect, will give 1.7 to 
10.5V output with 2 extra capacitors 
(provided). With date £1.30. 

8 PIN DIL 741's 
10+ 30P; 25+ 20P; 100+ 24p; 250+ 
23p 

555 TIMERS 
3+ OOp; 10+ 57p; 25+ 539; 100+ 499 

2N3055's-FULL SPEC 
10+ 40p; 25+ 37p; 100+ 35P 

All prices quoted Include UK post 
and VAT at O% or 23% as ap- 
propriate. SAE list. 

GREENWELD (Pw7) 
51 Shirley Park Road 
Southampton, SOI 4FX. 
Tel: (0703) 772501. 
Also callers at 21 Deptford Bdy SE8 
01-692 2009, & 38 Lower Addlscombe 
Rd, Croydon 01-688 2950. 

BARGAIN PACKS 
12 BC707 £130 25 1614001 £130 
14 BC108 £130 22 1N4002 £1.20 
12BC109 £1-20 201144003 £1.20 
15 BC148 £1.20 18 1N4004 £130 
13 BC149 £1.20 16 1N4005 £1.20 
12 BC157 £1-20 14 1144008 £1-20 
12 BC158 E130 12 1N4007 £1.20 
12BC159 E120 401N4148 £1.20 
2 2N2848 £1.20 3 2N3055 £1.20 

10 BC328 £1-20 12 BC548 £1-20 
12 BF194 £1-20 12 BF105 £130 

7 BF173 £1-20 5 BF181 £130 

TRANSFORMERS 
All Mains Primary. 6-0-8V (a} 100mA 
OSp; 9-0-0V 90p; 12-0-12V Hp; 8.5.0- 
8 5 (e} 500mA £1 -SO; 3, 4, 5, 8, 8, 9, 10. 
12, 15, 18, 20, 24 or 30V ß 1A. also 
12-0-12 or 15-0-15V £2.70; 2A version 
£390. 

RESISTORS & 
CAPACITORS 

400 asstd carbon resistors £1.50 
250 Hi -stabs, 1, 2 & 5% £1.41; 100 
wlrewounds, 2-15W £2.00 200 poly, 
mica ceramic etc caps £1.15; 100 
COSO polyesters, -01-47µF £1.30; 200 
miniature electrolytics, but mostly 
unmarked, so only £1.50. 

7 SEGMENT LEDS 
standard DIL package, 0.33 4 for 
£3.80, 6 for £530 

VEROBOARD 
100 sq Ins, about 8 pieces asstd sizes 
and pitches. £1-1S 

MISCELLANEOUS 
9 pole 6 way Yaxley switches S6P; 
SPCO 5A microswitch 12p; 15 asstd 
pots 7Sp; 15 asstd trimmers E1; 
Plug in relay, 25001) 4c/o 259; Crystal 
mic insert 40p; 4 x 80V 10A recta on 
heat sink, ideal bait. charger £130; 
SN76660N Np. Good range of close 
tolerance resistors -SAE List. 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors, Capacitors, Poten- 
tiometers, Knobs, Tag Strips, Coil Formers, Wire, Grommets, 
Magnets, Transistor Panels, etc. Save yourself C's on these wall 
selected parcels, 61b net weight EI -00, p.p 70p. 

Brand New Wire -wound Resistors 1-7 watts, mostly Plassey 

GWS-I-3-5-7. Good selection. 100 for LI .00, p.p. 35p. 

Mullard Ferrite Cores LA3 SOp, LA4 7Sp, LA2I00 SOp. 

SPECIAL OFFER. Metallised Polyester Capacitors by Erie, Mullard, 
etc. Values include .01/160V.'01/250V,-015/160V,022/160, 033/160, 

.047/160V, .068/160V, I/160 -250V, .22/160V, etc. This is a bargain 

not co be missed. 100 for £1.50, p.p 35p. 

Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly- 
styrene, Tremendously good selection. 300 for El, p.p. 35p. 

Please add 25% V.A.T. to total amount 
Mail Order Only. 

XEROZA RADIO, 
I, EAST STREET, BISHOPS TAWTON, DEVON. 

BOD Siel.f 
ATSPEAKQgT 117K ee 

Neat, compact size - 672 cube 

Ideal for stereo or quadrophonic systems 

Big performance over 10 watts RMS 

C. Frequency response from 50 Hz to 18 kHz 

Real teak or walnut finish 

Order now while stocks last - Send P.O. or cheque to: 
C.A P. A. Group Ltd, Dept p W t , 9c High St, Bramley, Guildford, Surrey. 

UN/TED UMBER caw 

e77 5o Í_ 

per pair inc. PB P 
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PRINTED CIRCUIT BOARD TRANSFER ;SYSTEMS 
nummuum 

111111 
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ee 

Don't miss your copy of 
HENRY'S Soy 
NEW 1975 

&fib 

T 

00e0000000000000000000000 

0000000000000000000000000 

Ó 0 Ó 0 Ó 0 0 Ó O Ó 

r Ó O ó O ó O o ó 
O O O O 

Acid resistant transfers for direct application to P.C. Board. This is a 

new approach to printed circuit board manufacture, giving a professional 
finish with all details that an electronics engineer would require, 
including all drilling positions automatically marked. 
Ideal for single unit boards or small quantities. All at a very low cost- 
for example an average 6" x 4" layout would cost less than 30p, and 
the time taken under one hour, including etching to complete. 
The system is simple, briefly it consists of 10 sheets of self adhesive 
acid resistant transfers made in required shapes-i.e. edge connectors, 
lines, pads, dual in line I.C.'s, 8-10-12. T.O.5 Cans, 3-4 lead transistors, 
etc., etc., which only require pressing into the required positions on 
the printed circuit board before etching. 

O!t'I 
e 

11 

The printed circuit transfer system is a genuintt offer to the public 
and industry. A full money back guarantee is se nt with each order, 
trade prices on application. 

List of Prices 
Complete system including post and VAT £2.50 

Sample sheet 25p 

Printed circuit board PCB transfer systems patent applied for. 

P.M.S. NAMEPLATES, BROOK STREET, HIGHER HILLGATE, STOCKPORT, CHESHIRE 

TELEPHONE NUMBER : 061-480-0959 

Plus 15p NR,yiS 

j-71 : "( 

' !1 f 

* OVER 5,000 ITEMS - largest UK range of 
electronic components for home 
constructors. 

* 200 PAGES - every aspect of electronics and 
components for amateurs and hobbyists - 
kits, projects, test gear. 

* DOZENS of new lines and new ranges. 
* MANY price reductions throughout the new 

Catalogue. 
* A Discount Voucher with every copy, worth 

50p. 

FREE TO EDUCATIONAL ESTABLISHMENTS 
when ordered on official notepaper 

Write now for your copy, enclosing 65p remittance. 

ELECTRONIC FOOTBALL &TENNIS 
WITH THE FABULOUS 
VIDEO SPORT 
ON YOUR OWN TV 
Play three exciting elec- 
tronic ball games. 
FOOTBALL, TENNIS. 
HOLE IN THE WALL 
on your own TV! Just 
plug Video Sport loto 
the aerial socket of your 
TV and away you go. 
Completely safe for you, 
your children and your 
TV. Mains operated. 
OUR INCREDIBLE PRICE £35.00 
DEMONSTRATIONS NOW IN 
ALL HI Fl CENTRES! 

NEW SPECIAL PURCHASE 
Mulland 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. Re- 
quires only 16 resistors and capacitors and 
a switch to complete. Supplied with cir- 
cuits and spec. data. 
LP1179 
FM Coverage 87-108 MHz 

Bandwidth 300 KHz 
Audio output 75mV 
with built in tuning gano 

LP1171 
AM Coverage mW-1 W 
Supply 6V negative earth 
LP1179 and LP1171 £4.60 each or Et 63 pr. 
Suitable Ferrite aerial £4f60 ea. or £t 63 pr 

625 line receiver UHF transistorised tuners 
UK operation. 
Brand new. (Post/packing 25p each). 
TYPE A var. tun. slow motion drive £3.50. 
TYPE C variable tuning £2 90. 
TYPE B 4 -button push button (adj.) £4 60. 
TYPE P 6 -button HF VHF tuner £5 15. 

You can build the Texan 
TEXAN 20 20 WAT1 !ASTERN IW 

nd Stereo FM Tuner 
HAM 

Features glass fibre PC' board, Gardners 
low field transformer 6 -lt :'s, 10 -transistors 
plus diodes etc. Designe, d by Texas instru- 
ments engineers for Henr1 z's and P.W.1972. 
Overall size 15F' x 21" x 6f" mains oper- 
ated. Free teak sleeve witl 1 every kit. 
£38.75 (CARRIAGE 50c i). 
(also built and tested £46 .871. 

HENELEC STEI1EO FM TUNER 
Features capacity diode 
tuning, li nod and tuning 
meter ind icators, mains 
operated. High perfor. 
mance ar. ,d sensitivity. 

Overall size n teak sleeve I I" x 21" a 6f". 
Complete kit with teak slee ve. 
£26-25 (Carriage 50p). 
(also built and tested £31.20 1. 

JOIN THE LARGE BAND OF 
CONSTRUCTORS! 
FREE: 
SEND NOW FOR OUR 
FREE LIST NO. 36 FOR 
OUR COMPLETE RANGE 
OF OVER 10,000 SEMI- z 
CONDUCTOR DEVICES T 
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 & INTEGRATE 'D I/C'e 
TTL "7400 series" IC's from 10p E 'rich 
Cosmos "4000 series" IC's from 2 6p each 
Linear Op -Amps from 43p each 
Signetics Phase Lock IC's; RCA Linear 
IC's; TO3 Power Devices in PNP an d NPN; 
BC1g7 and "BC range" from 13p ea ich 
Range of OC Types 20p 
Plastic Power Devices, Rectifiers, Zener. 
Power Regulator IC's and many off iers. 
Diodes up to 10 watts. 

Now Open Supermarket, 
Browse Round The New 
Supermarket at 404 Edgware 
Road. 
ALL PRICES INCLUSIVE OF VAT 

1/ 

NR55 
Electron¢ Centres 
404-406 Electronic Components & Equipment iii 4028381 
309 PA -Disco -Lighting High Power Sound 01 7236963 
303 Special of ers and bargains store 
Alit -nail to 303 Edgware Road London W218W 

Prices correct at time of preparation Subject ro change withot notice E 

H,Fia 
Elecrr 
Canrr 
9 m 

d 
flics 

Open 
p"' 
80E 
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Wire Wound Resistors. O 
tion of mixed values. 30 f 
19G for £.3 50. 
Audio Amplifier Module 
LPI" 73, output power, nomin 
supply voltage +24 volt, wit 
circuit, £2.30 + post. 
Ferguson Stereogram 
Model 3357, all transistor, m 
VHF,/FM. 3 watts per chann 
commection data, less to 
£18.00. Post paid. 
Crystals HC6U: 52 
52.32500: 52.01667: 51566 
37.78250: 37.75000: 12.895 
12.700 0: 9.456.25: 9.455 
9.531.94: 9.530.55: 9.0' 

50p each. 
Eleeltrolyti es. 32/32/32/ it 35p: 800F 150v 1 

2000:MF 30v, 21" x l" 25 
3" r I" 30p: 470µF 100 
200.0'2000µF 25v 2" x 

r selec- 
r £1.40. 

Mullard 
al 10 watt, 

data and 

chassis 
dium long, 
I S/M. with 
ing scale, 

3333 MHz: 
7: 5158330: 
8: 12.891-6: 

55: 9-533.33: 
62: 9.0875 

F, 325v. 2"x. 
" x 1" 20p; 

: 2000µF 35v 
3"x14" 25p: 

4" 35p: 7001.F 
2001v 34" x 14" 30p: 16/1 µF 275v 14" x 1" 
20p: 40/40/20r.F 275v 3" x 1" 20p: 
4500,'900/9004F 30v 2 " x 14" 50p: 
2500µF 40v 21." x 14" 40p; 470µF 25v 
11" s 4" 15p: 4,000µF 5v3"x11"40p. 
32µF 450V 14" x 1" 30 
111."'s }" 30p: 1000µF 
Try our parcel of s 
mixed valves £1 50 - 

M*tched pair of bo 
Teak finish, size 1 

ohms ceramic, 5 w. 
witi din leads. £10 
Thorn. TV IF c 
(less valves). £1 
UIIF625transisto 
(NSF Telefunken) 
MS2t00. Brand n 
diagram supplied' 
P -C Boards (n. 

1 off 6 transist 
1 o14 transistor 
£1.40 + post, t 
Repanco Tra 
TT45, 46, 47, 49, 
L/M, M/W, V 
in lit form, corn 
irstructions. 9 
O/pLt 100mw. 
88-108 Mcs 
Stereo Deco 
assembled, 
tuner kit. Wit 
Mains Dro 
£1 00 + pos 
Edgewise 
size t" over 
Chrome PI 
each with 
A luminiu 
65p + pos 
1'"'n71"x 
BSR P1 
will hea 
cartridge, 
Ferguso 
LW/VHF 
sine way 
15 ASS 
+ post. 
STRIP 
REED 
VOLT 
REP A 
BOXE 
£115 
Pleas= 
25% V 
free 
outisi 

S 

: 8µF/16µF 450v 
12v 14" x 4" 15p. 
all capacitors 20 
post. 

kshelf speakers. 
"x8"x5". 8x5 8" 
is RMS. Complete 

pair + post. 
assis, 950 series 
+ post. 

push button tuner 
as used on Decca 

w and boxed, circuit 
£3 00 + post. 
t computer panels) 
r single wave band. 
udio. 1 off 3 transistor 
ree boards. 
sformers AF1, AF2, 

53. 20p each + post. 
F Tuner 5 transistor 

plete with full assembly 
t supply, positive earth. 

Built-in A.M. aerial. 
25 + post. 
er using MC1310. Fully 

ari be used with our 
data. £3 90 post. 

pers, 10 mixed values, 

Level meters, 200µA, 
50p + post. 

astic knobs,3 types, 4 off 
p,ring clip, £1-25 + post. 

Chassis, 74"x 54"x 24" 
: 10" x 74" x 24" 75p + post. 

21" 85p + post. 
, similar to HT70 single play, 
y die cast turntable, less 
£1000 + post. 
Stereogram Chassis. MW/ 

with tuning scale (5+5 watts 
15 ohms £2625. Post paid 

ORTED SWITCHES £1 90 
50-3 way to 7 way TAG 
, £1 15 + post, ALMA 
RELAY TYPE DRH. 3 
50p + post. 

CO & DENCO COILS. NEW/ 
OUR SELECTION -5 FOR 
post 

add 1C% post and packing. Add 
AT to total order. Gram Chassis 
ostage. No goods despatched 
e U.K. 

RPLECTRONICS 
16 LEAGRAVE ROAD, 

UTON, LU3 IJD, BEDS. 

£16"15 
Solve your communica- 
tion problems with this 

4 -Station Transistor Intercom system (1 mailer and 
8 Sobs), in robust plastic cabinets for desk or wall 
mounting. Call/talk/listen from Master to Saba and 
Saba to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospitals and Office. Operates 
on one 9V battery. On/off switch. Volume control 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 85p. 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the mains 
for instant two-way, loud and clear communication. 
On oft switch and volume control. Price £2591 

VAT £574 per pair P. a P. 75p. 

NEV / AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

ONLY 

11"95 
+VAT 96p 

Latest transistorised Telephone Amplifier with 
detached plug -In speaker. Placing the receiver on 
to the cradle activates a switch for immediate 
two-way conversation without holding the handset. 
Many people can listen at a time. Increase efficiency 
in office, shop, workshop. Perfect for "conference" 
calls: leaves the user's hands free to make notes, 
consult files. No long waiting, eaves time with 
long-distance calls. On/Off switch, volume. Direct 
tape recording model at £1296 + VAT £1.04 
P. & P. 65p, 10 -day price refund guarantee. 

WEST LONDON DIRECT SUPPLIES (RE8) 
169 KENSINGTON HIGH STREET, LONDON, W8 

RECHARGEABLE 
BATTERIES 
CAN SAVE YOU A FORTUNE I 
Bush & Meissner's two purpose-built battery 
chargers for economy minded enthusiasts: 

The "KESTREL -DOWN" Charger . £11.31 
for Alkaline 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 -13D 2Ah .. .. .. LI.73 
U I I size SA -14C IAh .. .. .. £1.13 
U7 size 
(pencell) SA-15AA O'3Ah .. .. ..£0.56p 
NICKEL -CADMIUM (All prices ex -VAT) 
The "DAIMON" Charger' .. . £9.76 
for Nickel -Cadmium batteries, no-load voltage 
of f -25 rolls per cell, for the following sires 
Type Capacity PRICE 
NCC400 4Ah .. .. .. .. .. £3.64 
NCC200 2Ah . .. .. .. .. £2.48 
NCC50 

Ch 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. 

S.A.E.mmm brine,' fall detail, 

$lieh tMeics&i 

Importers Q 
Distributors 
Dept L5260 
275 West 
End Lane, 
London 
NW6 IOS 
01.794- 
9611 

NEW SINCLAIR 

IC2 

IC20 10+10 Watt stereo I 
amplifier kit with tree 18 
page booklet and printed 
circuit £4.59 (82p) 

s£445 
volume,t O 

PZ20 ower supply 
kitaboveVP20 r 

control and preamp kit 
AMPLIFIER KITS £4 95 (72y) 

SEND SAE FOR FREE DATA BOOKLET 

SINCLAIR CALCULATORS 
AND MULTIMETERS -- - e 

Sinclair Digital Mulnmeter DM2 £59 IS (£5 26) 
Scientific calculator assembled £15 63 (£1.57) 
Cambridge Calculator assembled £1097 (£1.13) 
Cambridge Memory Assembled £1399 (£1-44) 
Oxford 100 £16 50 (£Iß0). Oxford 200 £15.95 
(£1.70). Oxford 300 £2395 (£2.40). 
CALCULATOR POWER SUPPLIES 
Mains adaptor for the Oxford serles £265 (54p) 
Mains power supply unit for the Sinclair Cam- 
bridge, Cambridge Memory and Scientific 
Calculators £339 (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 90 

Stereo 80/2 Z40/PZ5 £2440 (£2.40) 
Stereo 80/2 ZOO/ Pa £26'70 (£2.67) 
Stereo 80/2 Z60/PZ8 £2066 (£2 87) 

. AFL) £6.30 (78p) 
Z40 £4.87 (88p) 
Z60 £6-14 (78p) 
018 £6.70 (95P) 
PZ5 £4.62 (73p) 
PZ6 £7.41 (94P) 
PZ8 £725 (90P) 
Decoder £746 (89p). Trans for PZ8 £3 7S (70p). 
Tuner £1143 (£1.42). Stereo 80 £1143 (£1.42). 
Protect 805 £29 95 (£3). Protect 805SQ £33-9S 
(£3.30) Project 80 SQ Quad Decoder £1S-95 
(f1 28) 

SINCLAIR 
SUPER IC12 
6 Watt IC power 
amp and preamp. 'V, With 44 page 
booklet and 
printe 
£2.30(43P)ulf 

.r 
DELUXE KIT FOR THE IC12 
Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version £1.56 (31p). Stereo 
model with balance control £3-911 (49p) 

IC12 POWER KIT 
Supplies 28V 0.5 Amps £3.27 (62p) 

PREAMP KITS FOR THE 1C12 
Type 1 for magnetic pickups, mice and tuners. 
Mono model £1 -50 (30p). Stereo model £2.70 
(30p). Type 2 for ceramic or crystal pickups. 
Mono 80P (23p). Stereo £1-N (30p) 

SEND SAE FOR FREE LEAFLET ON KITS 

BATTERY ELIMINATOR 
BARGAINS 
The most versatile 
battery eliminator ever 
offered. Switched output 
of 3, 41, 6, 76, 9 and 12V 
at 500 mA £3.00 (80p). 
Other eliminators stocked:- 
250mA:-3 way switched model 

giving 6, 71 and 
9V £2 50 (65p). 

SOmA: 44V £2.40 (40p). 6V £2.40 (40p). 0V 
£240 (400). 74V cassette typa £2.00 
(50p). Double 44V + 44V £2-9S (50P). 
BV + 6V £2.95 (50p). 9V + 9V £2 -CS 
(Sop;. 

500mA:- Heavy duty deluxe models BV £3.30 
(650). 74V £3 30 (65p) 9V £3 30 (65p) 

S-DECS AND T-DECS 
S-DeC £1-N(36P) 

l T-DeC £3.63 (52P) I i s 
µ-DeC A £3.99 (56P) 

IC carriers:- Hue' 18 dit: plein p (18p). 
With socket £1-77 (28P). - 
10 T05: plain 70p (18p). With socket £1 N (27p) 

SWANLEY ELECTRONICS 
PO BOX 68, SWANLEY, 

KENT BR8 8TQ. 
Please add the sum shown In brackets after the 
price to cover post and 8% VAT., then multiply 
total by 1.18 (except for calculators and S and 
T-DeC range) to allow for lunacy VAT rate. 
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MAINS TRANSFORMERS 
All models 230-260 volt primaries 1 p 

1V 1 amp (special) 1.75 
2.4v 6 amp 86 
5.3v 2 amp 
6.8v 3 amp 
9v 1 amp 
9v 3.5 amp 
12v 1 amp 
12v 2 amp 
6.6v -0-6.6v 1 amp 
18v 1 amp 
20v 1 amp 
24v 1 amp 
24v 3 amp 
12-0-12v 50mA 
6 -O -6v 50mA 
8-0-8v 5 amp 
18-0-18v 2 amp 
25v 15 amp 
60v 2 amp & 63v 1 amp 
60v 6 amp & 6v 1 amp 
27v 8 amp 
30v 37 amp 
80v tapped 76v & 70v 4 amp 
230v -60mÁ & 6.3v 1.5 amps 
276-0-276v at 90mA & 6-4v 3 ampo 

Charger Transformer 
6v and 12v 2 amps 125 
6v and 12v 3 amps 225 
6v and 12v 5 amps 3.50 
MIT Transformer 6Kv at 23mA 

erm (intittent) 650 

NUMICATOR TUBES 
For digital Instruments, counters, 
timers, clocks, etc. Hi -vac XNII 
Price SOp each, 10 for 59 

Olt. PUMP 
Driven by Redmond Motor of approx. 1/20th 
horse power, pump originally intended for oil -fired 
boiler. etc, with normal inlet and outlet pipes and 
unions. 5815 Flue 30p poet and insurance. 

1-00 
160 

95 
196 
1 00 

150 
1 35 
125 
1-00 
1-50 
350 
1 20 
120 
125 
3 50 
1'95 
6 50 
7 50 
450 

22 00 

650 
1-75 
225 

LIGHT DIMMER KIT 
For dimming up to 250w without heat sink or 
750w with heat sink. This comprieee quadrac 
variable control potentiometer, condenser, reelst- 
ore, tag strip for mounting and data. Price 5160. 

RELAY BARGAIN 
Type 600 relay, 2 changeover one open and one 
closed contact. Twin 500 ohm cells make this 
suitable for closing off DC 6v, DC 12v, DC 24v or 
AC maim tieing resistor and rectifier. Up each. 

AM/FM TUNER 
Unit made by the American GEC company, 
8 translator. all -wired ready to work. Complete 
with tuner condenser, needs only scale and pointer. 
Tunes AM range 540 to 1820 KHz. FM range 88 to 
108 MHz. Switches for on -off and AFC. Output 
for MXP or direct. Special snip price M plus 30p 
poet. Three or more poet tree. 

7 WATT STEREO AMPLIFIER 
Again by the American GEC company. Thin has 
exceptionally good tone quality. is complete with 
pre -amp and treble base, volume and balance 
controls. Aleo hie maim smoothing circuit and 
rectifier. so requires only maim transformer. 
Output for 15 ohm speakers. Inputs for tuner, 
pick-uD, mike, etc. 
Special snip price 16 plus 30p poet. Three or more 
poet free. 

WINDSCREEN 
WIPER 
CONTROL 
Vary speed of your 
wiper to suit conditions. 
All Darts and instructions 
to make. 5275. 

PORTABLE CABINET OFFER 
A nicely made portable 
cabinet, soft padded black 
finish intended for portable 
stereo system. Dimensions 
as sketch. With motor 
board cut out for Garrard 
BP 26. This was obviously 

very costly cabinet 
originally made for a 
de -luxe record player. 
Offered at 5196 plus £1 carriage free if bought 
with the Garrard or BBB record decks. 

CAR CASSETTE POWER SUPPLY 
To give stabilized output of 6 or 9v, complete kit 
contains 2 tramistore-senor diode -vero board 
panel resistors and plastic case to home it with 
constructional data. 6250. 

PLAY YOUR 8 -TRACK CASSETTE 
PROM MAINS 
12v. 700mA unit all assembled and in neat plastic 
case with mains lead and terminals, full wave 
notifier and transformer has overload protection 
and ie double Insulated. One of today's best buys 
at 58.80 + 86p VAT. 

HONEYWELL PROGRAMMER 
This le a drum type timing device, the drum 
being calibrated to equal division. 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 16 changeover micro 
ewitchee each of 30 amp type operated by 
the tripe, thus 15 circuit. may be changed 
per revolution. Drive motor le 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 signs. 
Signalling, etc. Price from makers probably over £20 each. Special emp price 
68.60 plus 25p post and insurance. Don't miss this terrific bargain. 

SWITCH TRIGGER MATS 
So thin le undetectable under carpet but will switch on with 
slightest premure. For burglar alarms, chop doors, etc. 
24in x 18in £160 
13in x Oln £160 

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 OE OE 
1 Twice Daily Off 
2 All Day Off 
3 Twice Daily Twice Daily 
4 All Day All Day 
b Continuously Continuously 

Suitable, of course, to programme other than central heating and , of water, for 
Instance, programme upetaire 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 31n x Sin x 2in deep. Price 6486 as 
illustrated but less case. 

TAPE DECK 
In metal case with carrying handle, heavy fly 
wheel and capetan drive. Tape speed 3f. Mains 
operated on metal platform with tape head and 
guide. Not new but in good order. Price 51-85 
plus £1 poet and insurance. 

SHORTWAVE CRYSTAL SET 
Although this uses no battery it gives really amazing 
results. You will receive an amazing assortment of 
stations over the 19.26.31.39 metre bands -Kit contains 
cbaeeis front panel and all the parte. 5186 --crystal 
earphone 50p. 

SPIT MOTOR 
200.260V Induction motor, driving a Carter gearbox with 
a 15" output drive shaft running at 6 revs p.m. Intended 
for roasting chiekene, aleo for driving models -windmills, 
coloured disc lighting effecte, etc. £260 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 (6KV approx.) and pro- 
viding the oblects 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 lene system as well es 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 case., 
but since they were made a long time ago, they can hardly be called new. Sold 
without guarantee. Price 616-60 per set + £1 carriage. 

12 VOLT 1} AMP POWER PACK 
This comprises double -wound 230;240V mains trans- 
former with full wave rectifier and 2000 mF smoothing. 
Price 6850 ohm 30p post & packing. 
HEAVY DUTY MMES POWER PACK 
Output voltage adjustable from 10-40V in step.- maxi- 
mum load 260W -that is from 6 amp at 40V to 16 amp 
at 16V. This really is a high power heavy duty unit with 

dozen. of workshop uses. Output voltage adjustment to very quick -simply 
interchange push on leads. Silicon rectifiers and smoothing by 3,000mF. Price 
6575 plus £1.00 poet. 

DISTRIBUTION PANELS 
J net what you need for work bench or lab. 
4 x 13 amp sockets in metal box to take 

standard 13 amp fused plugs and on toff switch with neon warning light. Supplied 
complete with 6 feet of flex cable. Wired up ready to work. £876 plus 25p P. & P. 

RADIO STETHOSCOPE 
Easiest way to fault find traces -signal from aerial to 
speaker., when signal stops you've found the fault. 
Use it on Radio, TV, amplifier, anything. Complete 
kit comprises two special transistors 
and all parts including probe tube and 
crystal earpiece, 5820 twin etetho-set 
instead of earpiece 88p extra poet and 
ins. 20p. 

CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower 
unit by Woods. Powerful but specially built for quick 
running -driven by cushioned induction motor with 
specially built low nolee bearings. Overall size 45" x 44' 
x 4". When mounted by flange, air le blown into th 
equipment but to suck air out, mount It from Centre 
using clamp. Ideal for cooling electrical equipment o 
fitting into a cooker hood, film drying cabinet or fo 
removing flux smoke when soldering, etc. etc. A rea 
bargain at 5860y. 

TERMS: -ADD 8% V.A.T. Except where noted 
Send postage where quoted -other items, post free 

order for these items is L6.00, otherwise add 30p. 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), I92/3 TAMWORTH RD., 

CROYDON CRO IXX. 

NEW ITEMS THIS MONTH 
The bargains in this column are just some o! the 
items which appeared in the April supplement 
of our catalogue. You can receive this catalogue 
and the next 18 aufplements by sending 51. 

Pre-recorded tapes. Those of you who had our 
selection of ten tapes last month may wish to 
order selection 50 which 1e 60 more reel to reel 
pre-recorded tapes, new in perspen type storage 
box, different title°, classical and light music. 
Our assortment 886 the lot poet paid. 

50v amplifier tranelormer made by Parmeko so 
obviously very well -made, '2 amp, upright mount- 
ing with shrouds, a transformer that will enhance 
the performance of any ampli0er. Offered at only 
£4.60 + 75p post -lees than current cost. 

S rare waterproof flax, standard pvc, circular. new 
colour code, 100 metre Brume. 86 per drum 4 
75p post. 

Tachometer motor/generator made by the famous 
Muirhead Co., when driven at 1,000 revs. the 
voltage generated is exactly 8 At higher or lower 
revs. proportionately higher or lower voltages 
result. The motor therefore is the basle of a very 
useful general purpose revolution counter. Price 
8160 each. 

DC high current panel meters, 35" wound wide 
angle 240° movement meters, with mounting lips 
for flush mounting noted with external shunts. 
made by Crompton Parkinson or eimlilar high 
quality maker for the GPO but brand new, etili 
in maker's cartone. These are a real bargain at 
55.60 each. Reasonable quantities available in the 
following ranges: 
0-10 amps 0-20 amps 0-30 amps 0-40 amps 0-50 
amps 0-100 amps 0-200 amps. 

60 amp fusee, cartridge type, mounted in plug -In 
fuee carrier with panel mounting fuse holder. 
Price 50p each. 100 amp ditto, price 85p each. 
Post 260 each. 

100 amp 50 volt silicon rectifier on heat sink for 
panel mounting. 2360. 

Miniature plug-in ml -selector switches made for 
the GPO, unused, perfect condition. 50v coil 
360° rotation 4 pole 25 way. 13.30. 

Edge mounting moving coil meter, size 0" x 2" 
scaled DB made for the GPO, unused still in 
original maker's cartons. 1850 each. 

Frequency changing unit. Tide le another ex 
GPO item. We do not quite know for what 
purpose it could be used, but it le designed to 
change the frequency from 60 cps to 100 cps. 
output being 75v at 15mA 100 cps. A well -made 
piece of equipment fitted with mains tramformere 
:and rectifiers. A few only at 56 each plus £1 poet. 

GPO switchboard. We have an assortment of these, 
the old fashioned type with the winking eyes and 
lever switches, all mounted in wooden box. Price 
depends on number of lines, for instance the 
8 line 40 extension model le £86. 

Highly sensitive moving coil rely panel mounting 
with glass window, this me= approx 55" x 
4" x 5" the actual trigge current can be 
varied from a fraction of a mill) ip to 5 milliampe 
by removing the front and ad uating the setting 
level. Few only of these, price 18 each. 

100 amp contaoton, with auxiliary microswitch. 
roll voltage 60 volts DC. Price 58.50 each. 

Ditto, mounted in a pair with optional selector 
bar which prevents both cohtactors closing 
together: enclosed in perapex cover. Price 67 each. 

Figure o! eight twin flex wire, 14 strands, suitable 
for lighting or loudspeaker extension etc. Price 
58 per 100 metre coil + post 50p. 

Miniature multi -core wtre, colour coded cores, 15 
core screened overall, then pvc covered. 80p per 
metre. £26 per 100 metre coil, poet Sep. 

Mains motor 1)" stack induction type, f" spindle 
of 15" length, special quiet bearings made by 
Smiths for fans and blowers etc. 51-26 each, poet 
25p. 

18" x 8^ Speakers, E.M.I. good performance 
6 watt, mid range unit., very suitable for columns 
etc., these are 0 ohm coil. We can offer at approx. 
half price -only 1185 each plus 60p each post. 

Klaxon hooter mains operated, makes, loud, shrill 
noise, ideal ae fire alarm. Well -made unit. 1250 
+ 60p post. 

7 watt amplifier, made in Ireland to American 
GEC specification, exceptionally good tone, on 
one panel with all controls and complete with 
rectifiers and smoothing condenser so requires only 
mains transformer. Price 16 + 40p poet. 

AM/PM tuning unit 8 transistor, made by the 
previous named company templeee with tuning 
condenser but needs scale and pointer. 55, no 
extra for postage if ordered with amplifier, 
otherwise add 50p. 

White ex GPO telephones, hat standard desk 
model with internal bell and dial. 18 + 70p poet. 
Bleak, ditto, 5160 + 75p. 

Black, ditto, lees internal bell. 11 + 50p. 

Wall mounting with switched hook but not dial 
or bell. 51100 + 60p. 
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WATCH OUR 

Television 
NOW IT'S BIGGER & BETTER 
More pages! Larger size! Extra features! 

SERYICINGVIDEIRIZTRUCTRICOLDURIVROPMENTS 

Large -screen 

TV OSCIIIIECIE 

SERVICING:PHILIPS GO COLOUR CHASSIS 
VIDEOSIGNAL EXTRACTION FOR VCRs 

DEVELOPMENTS:NEW RANK COLOUR CIRCUITRY 

NEW SERIES:CEEFAX/ORACLE RECEPTION TECHNIQUES 

Special Features this month: 

LARGE SCREEN TV 
OSCILLOSCOPE 
How a large -screen monochrome 
receiver can be converted for 
displaying television waveforms. 

CEEFAX/ORACLE 
RECEPTION 
Start of a new series explaining the 
principles and the practical techniques 
used for teletext news displays. 

LATEST COLOUR 
RECEIVER CIRCUITRY 
An account of the many novel circuit 
techniques used in the latest Rank 
colour chassis. 

VIDEO SIGNAL 
EXTRACTION 
Many VCRs require a v.f. input. 
K. Cummins presents a suitable 
circuit for extracting the video signal 
from a domestic TV set. 

COLOUR RECEIVER 
SERVICING 
Les Lawry -Johns deals with faults 
experienced on the Philips G6 
colour chassis 

PLUS ALL THE 
REGULAR FEATURES 

JULY ISSUE OUT MONDAY 16th JUNE, PRICE 40p 
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A1arshaIrs 
& Son (London) Llm,itcd D,pt. PW 

_od Broadway London NW.' 3HD Tv1: 01-452 0161 

R q. -nt Slrrrt Glasgo.ï G22 QD 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 
CA3018A 85p CD4043 LI -80 NE565 E4 48 SN7448 90p SN74157 95p 
CA3020A 61 .80 CD4044 LI .80 5L414 LI -80 5N7450 16p SN74160 LI -10 
CA3028A 79ppCD4045 [2 65SL610C 11-70SN7451 160SN74161 EI -10 
CA3035 LI .37 CD4046 L284 SL611 C CI .70 SN7453 16p SN74162 L 1 - 110 
CA3046 70p CD4047 [1 .65 SL612C LI .70 SN7454 I6p SN74163 fl -10 
CA3048 L2.11C04049 8IpSK620C 62 60 SN7460 16pSN74164 LI -01 
CA3052 LI -62C04050 66p5L62IC E2 60SN7470 33pSN74165 62.01 CA3089E LI -96 LM30IA 48p SL623C 64.59 SN7472 26p SN74167 64.10 CA3090Q E4-23 LM308 E2 -SO SL640C 63.10 SN7473 36p SN74174 LI .25 CD4000 36p LOO5TL EI -SO SN7400 I6p SN7474 36p SN74175 90p CD4001 36p LM380 El -10 SN7401 16p SN7475 50p SN74176 LI -44 CD4002 360 LM381 6220 5N7401AN38p SN7476 35p SN74180 [I .40 CD4006 61-58 
CD4007 36p 

LM702C 75p 
LM709 38p 

SN7402 16p 
SN7403 I6p 

SN7480 50p 
SN/481 LI 25 SN74181 L1-93 

CD4008 LI -63 8DIL 45p SN7404 19p SN7482 75p SN74190 E2 30 
CD4009 [I -18 I4DIL 40p 5N7405 I9p SN7483 95p SN7419I L2 30 
CD4010 LI -18 LM7I0 470 SN7406 45p SN7484 95p SN74192 C1 15 

CD40I I 36p LM723C 90p SN7407 430 SN7485 El 25 SN74193 LI IS 
CD4012 36p LM741 C 40p SN7408 19p SN7486 31p SN74196 LI -60 
CD40I3 66p BOIL 40p SN7409 22p SN7490 45p SN74197 [I -58 
CD4014 LI -72 1401L 380 SN7410 16p SN7491 850 SN74198 f225 
CD4015 El 72 LM747 LI 05 SN741 I 25p SN7492 45p SN74199 E2 -2S 
CD4016 66p LM748 60p SN7412 28p SN7493 45p SN76003NO2.92 
CD4017 LI -72 14DIL 73p SN7413 35p SN7494 82p SN76013NE1.95 
CD4018 L255LM3900 70pSN7416 35pSN7495 72p SN 76023 N [1.60 
CD4019 86p LM7805 E200 SN7417 35p SN7496 75p SN76033NL2.92 
CD4020 [I-91 LM7812 E250SN7420 16pSN7410061 25TAA263 LI -10 
CD4021 LI -72 LM7815 E3 -S0 SN7423 29p SN74107 36p TAA300 LI -80 CD4022 61.66LM7824 62505N7425 29pSN7411861 00TAA350A[210 
CD4023 36p MC1303L LI -50 SN 7427 29p SN741,1961 91 TAA550 60p CD4024 EI.24MC1318PL2-59SN7430 16pSN74121 37pTAA611C62-18 
CD4025 32p 
CD4027 430MC1351P 
CD4028 LI .SO 
C04029 [3.50MC1466L 

MCI330P 90p 
80p 

MC 1352P 80p 
E3.50SN7440 

SN7432 28p 
SN7437 350SN74123 
SN7438 350 

160SN74145 

SN74122 50p 
60pTAA66IBLI32 

SN74141 8Sp 
90p 

TAA621 62 03 

TAA66I B L2 25 
CD4030 87pMC1469R£2 75SN7441AN85pSN74150EI 50TBA651 [I-69 
CD4031 ES 19 NE555V 70p 5N7442 65p SN74151 85p TBA800 LI -40 
CD4037 El 93 NE556 EI .30 SN7446 95p SN74153 85p TBA8I0 LI 40 
CD4041 LI-86NE560 L4-48SN7447 95pSN841546I-S0TBA820 [I -IS 
PW TELETENNIS KIT £4250 + VAT Reprint 75p 
TRY OUR GLASGOW SHOP 

POPULAR SEMICONDUCTORS 
2N696 22p 2N 3906 27p AF139 65p BDI39 71p MPSA56 31p 
2N697 16p 2N4037 42p AF239 650 BDI40 87p 0C28 76;p 
2N698 820 2N4036 67p AF240 90p BFI15 36p 0C35 60p 
2N699 59p 2N4058 18p AF279 70p BF117 550 0C42 50p 
2N706 14p 2N4062 15p AF280 79p BFI54 20p 0C45 320 
2N708 17p 2N4289 34p AL102 [I-00 BF159 27p TIP29A 49p 
2N916 28p 2N492061-10 BC107 14p BF180 3Sp TIP29C 58p 
2N918 32p 2N4921 83p BC108 14p BF181 36p TIP3IA 62p 
2N1302 18}p 2N4923L1 00 BC 109 14p BF184 30p T1P32A 74p 
2N 1304 26p 2N5245 47p BCI47B 14p BF194 12p TIP33A LI .01 
2N1306 3Ip 2N5294 48p BCI48B ISp 13E195 12p TIP34A LI 51 
2N 1308 47p 2N5296 48p BCI498 Isp BF196 13p TIP35A [2 90 
2N1711 4Sp 2N5457 49p BC I57A 16p BF197 15p TIP36A U 70 
2N2102 600 2N5458 46p BC158A 16p BF198 IBp T1P42A 61) 90 
2N2147 78p 2N5459 49p BCI67B ISp BF244 21p TIP2955 98p 
2N2148 94p 2N6027 45p BC 1680 ISp BF257 47p TIP3055 S0p 
2N2218A 22p 3N128 73p BC169B 15p BF258 53p TIS43 28p 
2N2219A 26p 3N140 [I .00 BC182 12p BF259 Ssp ZTX300 130 
2N2220 25p 3N141 8Ip BC182L 12p BF561 27p ZTX301 13p 
2N2221 18p 3N200 F249 BC 183 12p BF598 25p ZTX500 13p 
2N2222 20p 40361 40p BC183L 12p BFR39 24p ZTX501 13p 
2N2369 20p 40362 45p BC184 13p BFR79 24p ZTX502 18p 
2N2646 55p 40406 44p BC 184L 13p BFX29 30p N914 7p 
2N2904 22p 40407 3Sp BC2I2A 16p BFX30 27p N3754 15p 
2N2905 25p 40408 SOp BC2I2LA 160 BFX84 24p N4007 lop 
2N2906 19p 40409 S2p BC213LA 15p BFX85 30p N4148 7p 
2N2907 22p 40410 52p BC214L8 18p BFX88 25p N5404 22p 
2N2924 20p 40411 Q00 BC237B 16p BFY50 224p N5408 30p 
2N2926G 12p 40594 74p BC238C 150 BFY51 23p AAI19 Bp 
2N3053 25p 40595 84p BC239C ISp BFY52 20#p 8A102 25p 
2N3054 60p 40636 E110 BC257A 16p BRY39 48p BA145 180 
2N3055 75p 40673 73p BC258B 16p ME0402 20p BA154 12p 
2N3391 28p AC 162 20p BC259B 17p ME0412 I8p BA155 12p 
2N3392 ISp AC 127 20p BC301 34p ME4102 1 l B8103B 23p 
2N3393 15p AC 128 20p BC3078 17p MI480 950 BBIO4B 4Sp 
2N3440 59p ACI51 27p BC308A 150 M1481 LI '20 BY126 lip 
2N3442L1 -40 ACI52 49p BC309C 20p M1490 LI -05 BY127 I5p 
2N3638 15p AC 153 3Sp BC327 2.30 MJ491 1 45 BYZII SIp 
2N3702 I2p ACI76 30p BC328 22p MI2955 El -00 BYZ12 51p 
2N3703 I3p ACI87K 35p BCY70 17p MJE340 48p 0A47 6p 
2N3704 13p ACI88K 40p BCY71 22p MJE370 65p OA81 18p 
2N3706 ISp ADI43 68p BCY72 ISp MJE371 730 OA90 6p 
2N3708 14p AD 161 S0p BDI21 LI -00 MJE520 600 0A9 6p 
2N3714[1.38 AD162 SOp BD 123 82p MJE521 70p W O21 A200 
2N371661 .80 AFI06 40p 50124 67p MJE2955L1 20 32p 
2M3771 L220 AFI09 40p BD131 40p MJE3055 75p BY164 S7p 
2N377362 65 AF115 35p BD132 S0p MP8113 47p ST2diac 20p 
2N3789 0-06 AFI16 35p BD135 43p MPFI02 39p 40669 LI -00 
2N3819 370 AFI17 3Sp 8D136 470 MPSA05 25p TIC44 29p 
2N3820 64p AF118 35p BD137 55p MPSA06 3Ip C1060 65p 
2N3904 27p AF124 30p BD138 63p MPSA55 310 ORP12 60p 
Prices at June 1975, but all exclusive of VAT P. & P. 25p. 

AIRCRAFT H.F. Rx type R4187 & Control Box these are 
a crystal controlled Rx intended for remote control and 
will provide up to 24 channels in the range 2.8 to 18 Mc/s 
the Rx is a dual conversion type with 2 RF stages, N.B.W 
I.F. filter, BFO, N.L., 0/P stage etc uses 16 B7g type 
valves, 1st IF 2.15Mc/s 2nd IF 100Kc. Normal power I/P 
24 & 19v DC (or 200v HT & 19v DC) crystals required are 

Hc6/u type not supplied. The Rx is supplied complete 
with remote control box, circuits notes etc. £16.20. 
ROLLER COASTER coil 5 x 1;" dia 36 turns silver 
plated fittings & carbon brush £3.30. CONTAMINA- 
TION METER Gieger counter meter ind 1 to 10 Mill/R 
per hour with probe head & G.M. tube complete with 
mains P.U. in carrying case new £8 or S/H tested £6 50. 

U.H.F. WAVEMETER absorbtion type direct cal 410 to 
470 Mc/s with detector needs HT LT & phones £3.50. 
METER UNIT dual scale as 270 deg 1 Ma & 100-0-100 

Ua meter in same case size 3f" sq ex aircraft £4. SONAR 
INDICATOR UNITS these are a aircraft unit with 5" sq 

flat face tube that as dual beam, Blue/Yell trace approx 
40 miniature valves, 3 counter dials linked to CRT cursors 
these req ext H.T. supplies some details available new 
boxed £1350 S/H £11 -50. AERIAL SYSTEM 103 

single dipole type Ae for use on 100/150 Mc/s band 
complete with 36ft of UR67 H.D. 50 ohm coax, mast head 
fixing etc new in wood case £5.40. INDICATOR UNIT 
266 6" tube unit with VCR97 tube green screen okay 
scope use, 18 valves, slow motion dial, tuning conds 
etc £9. RADIO TELEMETER UNITS for use on 200/250 

50c/s these are a L.F. Rx on 120Kc will convert to 200Kc, 

contain 6 valves, Speaker, Tape unit, Coin ,Box1lhit, 
2 low speed motors, all in neat c ae,size 4 x 7 x 6" ih 
nand with circ & mo 4E6' T.V. TER UNITS 
made to fit in d fully screened Ali box 4 x 1 x 11a 

dstandard coax plug & sk okay for Ae prep new, 
HING TRANS & LEAD 

as hici to low res trans with 5ft lead & standard jack plug 
new £1. CRYSTALS FT 243 type in range 5.6 to 8.3 
Mc/s 5 different for £1-20. A. F. WATTMETERS. 
type CT44 by Marconi read up to 6 watts on 2.5 to 5000 

ohm loads, large meter, wattage range can be increased 
with ext load res, tested £12. HEAD & MIKE SETS for 
use with 19 set low res mike & phones new £2.50, 
CREED TYPE 85R Printing Reperorators with 110/220 

DC motor good condition £14. DIODES 800 PIV 750 

Ma 12 for £1, 100 PIV 3 amps wire ends 4 for 60p both new. 
ROTARY SWTS INST Type 8p 12w 8b & 2p 23w 2b 

£1.40 ea, 7p 23w 7b £170 all new. PHOTOSTAT 
COPIES of MANUALS. R1155A to N,19 set, 62 set, 
CT38, 13A, R1475, AR88D or LF, all £2.50. R107, HRO 
£2-70 TF144G, 88 set £1-30, CT316 (CD518) £2-30,31 set 
£1.65, 52 set £1-20, CT52/84 £1.40, R1392 £1-50, CR100 

(B28) £4, R209 Mk 1, 2 £1 75, 1049 Mk 1 £2.50, S640 £1 20, 

730/4 £2.30, other available list on request. 

Above prices inc. carriage & VAT, SAE for list No. 12 or 
enquiry. Goods ex equipment unless stated otherwise. 

A. H. SUPPLIES 
57, MAIN RD., SHEFFIELD. S9 5HL. 

Telephone: 444278 (0742) 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 12p per word (minimum 12 words), box number 30p 
extra. Semi -displayed setting £10.00 per single column inch. All cheques, postal orders, etc., to be made 
payable to PRACTICAL WIRELESS and crossed "Lloyds Bank Ltd." Treasury notes should always 
be sent registered post. Advertisements, together with remittance, should be sent to the Classified Ad- 
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. 

Receivers and Components 

BRAND NEW COMPONENTS BY 
RETURN: Electrolytics-16V, 25V, 
50V-0.47, 1.0 2.2, 4.7, 10 mfds.- 
5p. 22 47-512p (50V -6p) 100- 
7p. (50V -8p), 220-8p. (50V -10p), 
500-11p. (50V -16p), 1000/25V -18p. 
Subminiature bead -type tantalums 
-0.1/35V, 0.22/35V, 0.47/35V, 1.0/35V, 
2.2/35V, 4.7/35V, 10/20V, 22/16V 47/ 

6V, 100/3V. -11p. Mylar Film 100V.- 
0.001, 0.002, 0.005, 0.01, 0.02. -Sp. 
0.04, 0.05-312p. Mullard tubular 
polyester 400V E6 series 0.001-0.022- 
312P. 0.033-0.1-412p. Mullard minia- 
ture C333 ceramics 63V E12 series 2%, 
1.8 pf. -47 pf. -3p. 56 pf. -330 pf. -312 p 
Polystyrene 63V E12 series 10 pf: 1000 
pf. -3p. 1200 pf: 10,000 pf -4p. Minia- 
ture Highstab. carbon film resistors 
13 W E12 series 5% 10-10MO. (10% over 
1M(I) 1.2p. Postage 10p. Prices VAT 
Inclusive. The C.R.Supply Co., 127, 
Chesterfield Road, Sheffield S8. 

BULK OFFERS 
ALL GOODS FULL SPEC AND MARKED 

1N4001 £2.50 8C148 £500 BSY95A£6 00 

1N4002 £2.80 BC149 £800 2N2646 £34.00 
1N4003 £320 BC157 £600 2N3055£28 00 

1124004 £3.80 BC158 £6 00 NE555V838 00 

1N4005 £4 30 BC159 £0 00 709C £16 00 

1N4006 £470 BC181 £10 00 741C £19 00 

1N4007 £5.00 BC267 £6 00 SN78860 
1154148 £220 BC328 £10 00 £22 00 

BC107 £7.00 BC548 £6.00 
BC108 £700 BF173 £1400 All prices per 
BC109 £700 6E181 £20 00 

minimum BC118A ES -OS 8E194 £600 
BC147 ESN BF195 £000 quantity of 100 
Out-of spec 
Ferric Chloride I£á0 per 

unmarked transistors 
b bags (8% 

£10 2500 
VAT). 

Miniature mains transformers, 100mA sec: 
6-0-6V 25/10; 9-0-9V £550/10; 12-0-12V £8/10; 
subminiature 6-0-4V 100mA £0/10 
400mW Zeners, most voltages, £S/100 
Assorted small value capacitors -ceramic, mica. 
poly, etc., i28/10,000. Assorted C280 polyesters 
£21/10,000, 
MINIMUM ORDER £5; CARR. FREE: Add VAT 
at the appropriate rate (2550 SAE enquiries. 
JUNIPER ELECTRONICS (PW3) 
PO BOX SI. SOUTHAMPTON, SOO 7EE 

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. 

ELECTROLYTICS 6p 
DESPATCH BY RETURN. 
2,2 uF, 4,7 UF- 63v. 10 UF, 
121NuF, 47 UF, 100uF - 25v. 
ALL 6.15P (Inc. Vat) 10P p&p 
Discount: 10% on totals over 
£3, 16% over L6. C.W.O. 
SUO SOUND ELECTRONICS. THE SHOP 
BLACK MORE ENO, SRAM, SEE, ESEx 

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. 

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. 

Precision Polycarbonate Capacitors 
All High Stabile -Eriremely Law Leakage 

440V AO (±10%) 03V Range 
0.1µF 111"x;") 603 tl% 4,2% f0". 
0.22uF (11" x }}) 6b 047µF 54p 46p 869 
0.96µF (14" x 1") UI 10µF 86p 663 46p 
0.47µF (11"x 1") 71p S'2µF 80p 65p 559 
0.6µ? (14 xt") 76p 4.7µF L180 81.06 85p 
06/µF (2"x3 ) Sop 0.8µF 41.64 I129 1109 
1.0µP (2"x 1") Up 100µF 02 00 11.60 11 40 
5.0µP (2' x I") Ii' 16.0µF 12 76 44.15 0190 
TAITALWI BEAD CAPACITORS -Values available: 
0.1, 0.22, 0.47, 1.0, 2.2, 4-7, O -Sp? at 15V/25V or 30V; 
10-03? at 16V/20V or 20V; 22.0µF M 6V/10V or 10V; 
90.eµ? at 6V or 10V; N-OµF at 317 or 0V; 100.0µF at 3V. 
ALL at 10p each, 10 for 96p, 50 tor 54. 

TRANSISTORS: BC183/183L lip BFY50 SOP 
80107/8/9 0o BC184/184L lap BFY01 900 
80114 lip BC212/212L 14p BFY62 1100 
30147/8/9 10p BC547/568A lip AF176 SOP 
30163/7/8 11p BF194 lap 0071 lip 
BC162/182L lip BF197 lip 2143006 603 
POPULAR DIODES -1N914 Spp 8 for 46p, 18 for 90p: 
114916 8p, 8 for 45p. 14 for 

8. 
1644 Op. 11 for 50p. 

94 for 41.00. 1704148 6p, 0 for 570. 12 for 48p; 1144001 
Sip; 002 9y; 003 S40; 004 7p: 005 75p; 006 Sp; 007 860 - 

LOW PRICE ZE388 DIODES-400mW, Tel. t6% at 
5mA. Values available: 3V, 3-8V. 3-4V. 47V. 0-1V, 6-4V, 
4.3V, 6-0V, 7-5V, 8 2V, 9-1V, 10V, 11V, 12V. 13V, 19.8V. 
16V. 14V, 18V, 20V, 92V, 24V, 27V. 80V, 83V. All M 
7p each, 8 for Up, 14 for 54g. SPECIAL OFFER: 100 
Zeners for U-50. 
REIIITORS-Sigh stability, low noise carbon f lm 0%, 
5W at 40°C, 1W at 70C. 512 series only -from 2.20 to 
2.2M (1. ALL at 1p each, Sp for 10 of any one value, 70p 
for 100 of any one value. SPECIAL PACK: 10 of each 
value 2-20 to 2.220 (730 neaten) 86. 
001.201 PLASTIC RECTIFIERS -16 amp, brand new 
wtreeaded D027: 100 P.I.V. 7p (4 for ISp); 400 P.I.V. Sp 
(4 for SOP). 
BRIDGE RECTIFIERS -2; amp: 200V 40p; 860V 45p; 
000V ds 
SUB) 

. 

TORE VERTICAL 2200,3-01W only: 
ALL at Sp each; 900, 7.00 0., 220 0, non, 080 0, 
1.1.0,2.2kn 4-7k0. 0-0k0, 10k El. 18k 0.22k0. 47k0, 
100k 0, 250k0, 6801(0. 120, 2.020, 52 O. 
PLEASE ADD 15p POST AND PACKING ON ALL 
ORDERS BELOW 40. ALL EXPORT ORDERS ADD 
COOT OF SF.A/AIRMAIL. 

PLEASE ADD 26% V.A.T. TO ORDERS. 
Send B.A.E. for lists et additional ex -stock Items. 
Wholesale price 11,0, available to bona Ode companies. 

MARCO TRADING (Dept. W7), 
The Old School, Edeteaton, Nr. Wem, Shropehtre. 

Tel: WhisW 484/485 (STD 094 872) 
(Props. Minicost Trading Ltd.) 

NPolytyrene EW 
pF-8200pFM2p 

mylarENTS. 

0-001,s 0002, 
00.00502pá polyester 250V2, ápp01-0004678 3pp,; 

electrolyticl 0.47 1, 2.2, 4.7, 10µF 50V 
4p; 22, 47µF 25/50V 5p; 104µF 25/50V 
7p; tantalum 9p; zeners 9p; resistors 
14W 1p; 1W 2p. Ìnclusive prices. P&P 
10p. List SAE. D. Coulam, Thimbleby, 
Horncastle, Lincs. 

250mA. Cartridge Fuses I1" 90p per 100. 

Unused Carbon Resistors. 100 different 55p. 
Unused W/W Resistors. 100 assorted £1.10. 
100 Capacitor Mixture, 850. 
lib. 8 to 2BA. Nut & Bolt mixture 30p. Brass 40p, 
15 Toggle Switches, assorted £1.10 
Ex Government Standard Jack Plugs 4 for 50p 
4 volt 38 or 19 watt Bulbs. SBC, 70p per doz. 
Earphones Ex Govt. 85p per pair. 
New Meter or Cassette Cases, stiff Imitation 
leather 81" x 31" x 4". Only 5Sp. 
Ex T.V. Speakers. Perfect. 30 elipticel 50p. 
300mA Meters New. LI -75p. 
7" Tape Spools 18p each. 
All postage in U.K. Included In price 

SOUND SYSTEMS OF SUFFOLK 
574 Foxhall Rd., Ipswich, Suffolk 1P3 1NQ 

BETA DEVICES 
MANUFACTURERS BRANDED PRODUCTS 

efA1II8TOR8 DIODES & RECT BRIDGE SECT. 
AC187/8 PR 0.40 12/914 0.04 lA 100v WO1 0 20 
BC107/8/9 0.05 IN4148 0.04 1A 200v W02 0.22 
301090 0-11 30127 0.14 1A 600v W060 30 
BC147/8 010 IN4001/2 0.06 25A 200v 55 00 
BCY70/71/720.18 IN4003/4/0 0.04 ZBNERS 
BFX88 0-80 0704006/7 0.08 BZY68e 3.3- 
BFY00 0.18 IN6401 0-11 33v 5% 009 
BFY51/62 0.12 1 watt 6.8- 

666 Timer 0.50 2701132 0.86 200v 5% 0 16 
2N1711 086 668 Dual T'r 1.00 L.E.D. 
2702646 0.80 TBA800 1-50 200 -RED 017 
9N2905A 0.81 TBA810 1.80 LED CLIP 0.00 
2218053 0-14 OP. ASP. IC's 

D.I.L. SOCKETS 2N3055 0.88 7090 TOSO 0.80 
0028 0.45 8 Pin 0.12 709C D.I.L. 0 80 
0085 0.85 14 Pin 0.12 7410 T099 0.86 
TIP29A 049 18 Pin 0-14 741C D.I.L. 088 
TIP81A 0.81 7230 D.O.L. 0.80 

TIP49A 0.90 V.A.T. INC' I 774480 D.I.L. 0G5 

7400N 018 IIETEEMMI7412114 0.60 
7404N 018 7447N 1, 7412370 1.26 
7410N 0.18 74742( 0.87 74141N 1.18 

ALUSidfUIC ELECTROLYTIC CAPACITORS 
10µF 22µF 47µµF 1001.F 220FF 470µF 1,000µF 

16v 0.07 0.07 0.07 0.18 0.10 0.14 0.22 
25v 0-07 0.07 0.08 0.10 0.13 0 16 0-26 

C.W.O. PLUS P.P. 1Sp TO 
BETA DEVICES, 

4, Highbridge Street, 
Waltham Abbey, Essex. 

UNBELIEVABLE SPEAKER BAR- 
GAINS! 80 Acoustic Suspension, teak/ 
sculptured foam front, 6 watt £5.30; 
12 watt £6.50. 16 watt (bin woofer, Sin 
tweeter) £7.90. (Lists 20p.) Satisfac- 
tion guaranteed (10% p&p). Gregg 
Electronics, 105 Grange Road, London 
5E25. 

Wanted 
VALVES. 6HR6, 6BE6, 6AK6 or 6AR5 
for "Star Roamer". Mason, Fort View, 
Eastcombe, Stroud, Glos. 

PRACTICAL WIRELESS 1932-1940. 
Continuous runs, rather than single 
copies, preferred. Box 126. 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C). 
367 Kensington Street. Bradford 8. 

Yorkshire. 

TELEPHONES WANTED, candlestick 
type or older (foregn and English). 
01-722 4151. 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

Ladders 

LADDERS, timber and aluminium. 
Tel: Telford 586644 for brochure. 
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For Sale 
MICROPHONES: AKG D109, £12.65; 
AKG D202EI, £43.45; AKG D190C, 
£1870; AKG D190E, £20; AKG D224 
£55; Sennheiser MD211N, £49.50; Senn - 
heiser MD4I3N, £2970. All brand new 
and boxed. Send CWO to J. J. Francis, 
(Wood Green) Ltd., Manwood House, 
Matching Green, Harlow, Essex. Tel: 
Matching 476. 

VALVES AND COMPONENTS. 
1922-1975. Wireless, television, cine. 
3000 types. Television and radio ser- 
vice sheets 1932-70. Order from GEM, 
Wireless and Television Services Ltd., 
by return. 210 Gordon Avenue, Cam- 
berley, Surrey. Or telephone 0276 
29460. 

COPPER CLAD LAMINATE 
FOR 

PRINTED CIRCUITS 
Single aided 1/16" paper base-1.0p/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 

Station Works, Station Approach 
BRAINTREE, ESSEX CM7 6QJ 
Braintree 20911 

FOR SALE `Practical Wireless' from 
May 1966 to September 1971 inclusive. 
Offers to include postage and packing 
cost. Replies to Box No. 124. 

BLAUPUNKT short wave car radio, 
9 bands, £1500 from Dodds, 75 East 
Street, Bridport, Dorset. Tel: 2831. 

SOUNDLIGHT CONVERTERS. 3 -channel: 
1-5kW £19 50: 3kW £28.75; STROBES l -joule 
£21: 41 £27: 15J £45. Chasers from £27. Rain- 
bows, Projectors. Bumper catalogue: 
AARVAK ELECTRONICS. 98a (P), West 
Green Road, NI5 5NS. 01-800 8656. 

Service Sheets 
SERVICE SHEETS for Radio, TV, etc., 
50p and SAE. Catalogue 20p and SAE. 
Hamilton Radio, 47 Bohemia Road, St. 
Leonards, Sussex. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(-i.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 50p EACH 

ar PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS rr 

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 

NO OVERSEAS MAIL PLEASE 

SERVICE SHEETS, radio, TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PR1 7HP. 

Aerials 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

'/ti 
I !(' % 

!J. IMPERIAL TRADINGiattuaisiLTD. 
the,p,.Jfity A,".-,1 Snea.dr.ts 

ITV 
BBC1 

&28/W 
& Colour 

Guaranteed 
Perfect Pictures. 

Save Us. We supply 
this genuine U.H.F. aerial 

for only £2.55.can be fitted 
outside or inside. Quality made 

technically advanced design. Precis- 

ion grid reflector eliminates ghosting. 
Complete with clamp, instructions, advice. 

Money Back Refund. Wall/Caravan Bracket 
25p. Best Cable 12P per yard. Plug 10P& 

FREE with order maps & channel reference of 
Radio ö TV Transmitters. Sand direct to 
Dept. PW 10 219 Mansfield Rd. Nottingham 

STOCKISTS of Jaybeam Stereobeams, 
Antiference Mush Killers, Rotars, coax 
cable, masts and fittings. Send stamp 
for full lists competitive prices. Alan 
Turner Services, 26 Chapel Garth, 
Skipsea, Driffield. 

J. á A. TWEEDY (Electronic Supplies) LTD. 
79 Chatsworth Road, Chesterfield, 540 2AP. 

We have 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 
£1250. JBM 18 £4.00. Rotators AR 30 £2700. 
AR 40 £3200. CD 44 £6400. Stereobeam: SBM2 
£3.00. SBM 3 £4.00. SBM 4 £5 00. SBM 6 £0.95. 
NEW 9 element £1900. 
VAT included on all prices. 
Masthead amplifiers £1100. Setback £5.50. 
State group required on all aerials and amplifiers. 
Carriage Is paid on all aerial orders but extra on 
accessories. 

NEWHIGH GAIN 4 ELEMENT VHF -FM 

RADIOAE 

Stereo or mono! 
Increase volume.qualnyand 

sensmnts 
I any VHF/FM 

Radio or NiF. stereo or mono, with 
this genuine aerial II s a necessity it you want the best out of 

your equipment, whether a small radio or expensive stereo Don 

put up with poor re,epnon any longer. Send now 

hear forsoursell. Ideal for the do it yourself 
enthusrarr Supplied with clamp. rnsnuc Mons 

and advice. Use inside or out FREE 
with order maps and channel reference of 

all Radio and TV Transmitters I Money 
Back Rotund. Send Direct to Dept. X510 

219 Mansfield Rd.. Nottingham. 
Bast abet2pyd 

IMPERIAL TRADING ( AERIALS) LTD. 
the quality Aerial Specialists. 

Hi-Fi Equipment 

FELSTEAD ELECTRONICS (PW93) 
LONGLEY LANE, GATLEY 

CHEADLE, CHESHIRE SK8 4EE 

For Low Price 
Styli, Cartridges, Leads, Cassettes, 
Tape, Plugs, Sockets, Components and 
Accessories, &c. (by post only). Send 
S.A.E. for list incl. Illus. Stylus Chart 

All items also available to callers in 
Manchester, at 

TRIONIX, 177 SCHOOL LANE, 
(Kingsway Corner), EAST DI DSB U RY 19 

Books and Publications 

Technical Books - 
RadiobElectronics 

Worlds 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 f1.67 
Practical Electronic Science Projects £0.85 
Jack Darr's Service Clinic £1.65 
Transistor Circuits for Modern Ten Equipment £0.68 
Rad & Electr Colour Codes and Data Chen £0.20 
Handbk of Transistor Equiv. and 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 E1.10 
Sound and Loudspeaker Manual £0.60 
Practical Stereo & Quadrophony Handbook £0-85 
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 
Receiving Pal Colour Television £5-35 
Radio Technicians Bends 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 . E0.58 
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 Red.& TV Vo1.2 £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 & Transls £0.68 
ICs & Transistor Gadgets Construction Handb'k £0.68 
Integrated Circuits Equiy& Substitutes 14ók £0.85 
Audio Technicians Bench Manual £3.30 
Improving your Hi-Fi £3.30 
Guide to Printed Circuits £2.80 
HOW TO LISTEN TO THE WORLD. 9th EDIT £2-55 
WOR LD RADIO TV HANDBOOK 1975 £380 

All prices include Postage & Packing 

RADIO BOOK SERVICE 
40 Elwill Way. Beckenham BR3 2RZ 

Educational 
GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater, 
Fleetwood FY7 8JZ. 

C AND G EXAMS 
Study for success with ICS. An ICS home - 
study course will ensure that you pass 
your C. & G. exams. Special courses for: 
Telecoms. Technicians', Electrical Instal- 
lations, Radio, TV & Electronics Tech- 
nicians', Radio Amateurs'. Full details from 
ICS School of Electronics, Dept. 320, 
Intertext House, London, SW8 4UJ. Tel: 
01-622 9911 (all hours). 

TECHNICAL TRAINING 
Get the training you need to move up into 
a higher paid job. Take the first step now - 
write or phone ICS for details of ICS 
specialist homestudy courses on Radio, 
TV, Audio Eng. and Servicing, Elec- 
tronics, Computers; also self -build radio 
kits. Full details from ICS School of 
Electronics, Dept. 321, Intertext House, 
London, SW8 4UJ. Tel: 01-622 9911 (all 
hours). 

COLOUR TV SERVICING 
Learn the techniques of servicing Colour 
TV sets through new home study course 
approved by leading manufacturer. Covers 
principles, practice and alignment with 
numerous illustrations and diagrams. 
Other courses for radio and audio ser- 
vicing. Full details from ICS School of 
Electronics, Dept. 322, Intertext House, 
London SW8 4UJ. Tel: 01-622 9911 (all 
hours). 
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Situations Vacant 

MEN! 
£90 13.w. 

can be yours 
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! 

It can pay around £35 p.w. as a 
starter and can reach over £90 p.w. 

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 
Y25. Oxford Hse., 

9-15 Oxford St. WI. Tel: 01-734 2874 

Miscellaneous 

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 for: 
Tele -tennis £3.50; PE CCTV £1.40p. 
Power slaves £1-35p. Scorpio ignition 
and Ferret locator 60p. CWO. Please 
add 15p per 40 sq in P&P. Production 
space available for PCB production, 
design, silk-screen printing, electro- 
platin 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.). 

INFLATION? 7 watts -200 watts. 7 watt 
IC TBA810AS+PCB+Data £1.45, post 
15p 7 watt complete kit £2.25 (25p). 
7+7 watt with mains kit £5.80 (35p). 
7 watt ready built IC modules £2.50 
each, two+£2.30 each (25p). Sound 
system mono/stereo or hi-fi RMS 
power amp transistor and component 
kits with Juicy 1.3° heatsinks 50/70 
watts £5.50 (50p). 75/100 watts £6.50 
(50p). 150/200 watts £8.50 (50p). 
Power supply kits also available. SAE 
for list. Post in brackets. Send mail 
order, Watson, c/o 131 Buxton Street, 
London El. 

BUDGET MINI AUDIO MIXERS 
With Professional Facilities 

Slider faders * Tone controls * Monitoring 
VU Meter * Mono or Stereo * Ready to use 
or kits 
Details ref. PW 

PARTRIDGE 21-25 Hart Road, 

ELECTRONICS Benfleet, Essex. 

AERIAL WIRE. High quality PVC 
covered multi -strand copper, 50ft 60p 
(10p); 75ft 87p (13p); 100ft £1.20 
(l5p); 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 CTI 2DR. 

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 BNF. 

DON'T LOOK 
unless you can resist the temptation to 
get these super 'attention -getters': 
* Pocket -sized MAXI -VOLT Big 

*inch Spark Generator (instant 
15,000 volts!). Ready-made, needs 
no batteries. Carry it around any- 
where. Only weighs about 3 oz. 
(89g.) send [1.90 for your Maxi - 
Volt now! 

* Unique TRANSMITTER/RE- 
CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
L6.90 for yours now! 

* Psychedelic MINI -STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain -f 
'em with vari -speed stop -motion 
flashes. Includes super case too. 
Send [2.90 now! 
(all prices include V.A.T., packing 
& postage.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order U.K. only) 

Or for more details, send 20p for 1 ists 

VALVES. Radio, TV transmitting, in- 
dustrial. 1930 to 1975. Many obsolete. 
2,000 types stocked. List 20p. We wish 
to purchase new and boxed valves. 
Cox Radio (Sussex) Ltd., The Parade, 
East Wittering, Sussex. West Witter- 
ing 2023. 

GLASS FIBRE PCBs for all projects. 
Drilled and tinned. Send master print 
and 30p per board plus 5p per square 
inch. Electro Circuits, 4 Highcliffe 
Way, Wickford, Essex. 

SIMPLE TO FORM 
NON-MAGNETIC RUST PROOF 

MILL FINISH 

ALUMINIUM 
FLAT MINI SHEETS 

101ns. x 14ins. 20 swg (0.90mm.) 

6 sheets for £2 plus 30p P& P 
OTHER SIZES AVAILABLE 

For general car repairs, 
trims, kick plates, etc. 

BAYKIN 
ENGINEERING LTD. 

(Dept. PW) 
GREVILLE ROAD, BEDMINSTER, 

BRISTOL, BS31LL 

LOW COST IC MOUNTING. 100 IC pin 
sockets, 50p. Quantity rates. SAE 
details and sample. 7 and 8 hole 
plasticsupportsM 

LED LEDp 
(P&P order).500), 20pp each, 

post free (quantity rates). PKG Elec- 
tronics, Oak Lodge, Tansley, Derby- 
shire DE4 SFE. 

VALVES: 1920 to 1955, large stocks at 
realistic prices, send SAE for free 
list, or 40p for our full "Antique 
Wireless Catalogue". Tudor Rees, 64 
Broad Street, Staple Hill, Bristol. Tel: 
0272-565472. 

H.M. ELECTRONICS 
275a Fulwood Road, Broomhill, 

SHEFFIELD SIS 3BD Tel: 8742.445475 

SEC CABINETS 
(Book End Chassis) 

Standard cabinet 
OBI 14'x4'52" 
GB1 A9" xs" x 2" 
GB214'x7"x3" 
GB314"59"x4" 
GB414"x0"xe' 

Send 15p for wallet of leaflets (Refundable on 
fat purchase) 
A beautifully designed modern cabinet with 
simulated black leatherette top (PVC bonded to 
metal) solid wooden end cheeks, with room at the 
back for Output Sockets etc., Felt pads are fitted 
on bottom of cheeks for non -scratch. 

DIGITAL CLOCK CHIP, AY -5-1224, with 
data & circuit diagram, £3.66 + VAT, 
'Jumbo' LED digits (16mm high) economy 
type DL -747, only £2.04 each + VAT, post 
free.-Greenbank Electronics, 94 New 
Chester Road, Wirral, Merseyside, L62 SAG. 

SINTEL 
Add 10p P. 6 P. for ordere under 
£2. Date, end circuits where 
appropriate eupplied with orders, 
or available separately (send gin 
x 41n S.A.E.) ADD VAT at 0%. 

DL787 Red 0.3in LED 7 seg display C. Anode £1.35 
DL747 Red 0.8in LED Jumbo display C. Anode E2-45 
Economy 131.704 Red 0.3in 7 ses LED C. Cath. 85p 
NSN33 Type 0-12in 3 digit LED C.C. Red £1.44 
MK50250N Alarm Clock IC £5.00 
CT7S111 Clock/Calendar/Timer IC £3 -IS 
MK/744.0 MK50250N 5 digit Alarm Clock Kit LIS -85 
(complete less case, transformer, switches, LS) 
SOLDERCON I.C. Socket Pins 100 pins for Sop 
(Nylon supports available) 344 pins for E1 -S0 
Send s.a.e. for pin sample 1000 pins for E4-44 
ADD VAT at 8% -new 25% rate does not apply 

° to any of these good. 
Phone (0.30 to 7) or send s.a.e. for liste. 

SINTEL , 53N ASTON STREET OXFORD 
Tel. (0885) 43203 

TRIACS (plastic) 10A/400V, 64p (60p 
for 3+ ); Diac 19p; NE555V 58p (55p 
for 3+); LEDs 0.2in dia. Red 20p, 
Amber Green Yellow 2.5p. P&P 1 

Add VAT. CWO. TK Electronics, 106 
Studley Grange Road, London W7 2LX. 

BLUE PCI3 IN 

7aáE4«I = 
VAT &Pod FREE : ; s¡ 

C.WOQ Please ftqq 

JFH SUPPLIES.30 BAKER ST, 'DON W/M 

12 VOLT 21" 13 Watt Fluorescent Lighting 
(by Thorn/AEI) with diffuser & on/off switch. Ideal 
caravan, boat, emergency Ilghting,etc. Guaranteed. 

£S50 Inc. VAT &Post. List price £702 Inc. VAT 

SALOP ELECTRONICS 23 Wyle Cop, 
Shrewsbury, Shropshire Tel. 53200 

UFO CHARTS: Wave Prediction, 54p; 
Daily Flight Pattern, 50p; TV Doppler 

Propulsion Detection, 63p; SSÌoTTher, 551?; "Anti -Gravity", p. Map Cir- 
cuits: Transistor Optical Detector, 66p; 
Radiation /Optical, 44p; Crystal Radia- 
tion Counter / Timer / Stopclock, 85p. 
R. & E. Highlands, Needham Market, 
Suffolk. 

260 

www.americanradiohistory.com

www.americanradiohistory.com


KIT OF PARTS for car wiper delay 
unit (PW, May 1975), £3.45, less case, 
postage, etc., free. SAE for lists. G. 
Newman, 12 Francis Avenue, St. 
Albans AL3 6BX. (Mail order only.) 

Synthesiser 
"Sounds 
Supreme" 

by Dewtron (25% A i 
Famous kits, e,g. waa-waa complete 
kit £ 3.50; Fuzz kit £ 5.50. P &P 25p 
under £ 10. Ring Modulator modules 
£9. "Mister Bassman" Basa Pedal 
Units and whole range of synthesiser 
modules, musical novelties, etc. Cata- 
logue 20p from D.E.W. Ltd., 254 
Ringwood Road, Ferndown, Dorset. 

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. 

PRINTED CIRCUIT COPPER CLAD. Single 
Sided. Quality material. Flame retardant to 
N.E.M.A. Spec. Paper Base (FR2) ,' x 7 x 5, 
3 for £1. Epoxy Glass (FR4) 11.4. x 7 x 5, 2 for £1 

Also panels cut to your requirements, quotation 
by return. 

Prices Include P. & P. Cash with Order. 

P. G. OLIVER & CO. 
4 Hearsall Lane, 
COVENTRY CV5 6HH. 

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. 

"- " TREASURE TRACER 

MK III Metal locator 

,AN I¿I 

1d \ 

J 

Varicap tuning 
Britain's best selling metal 
locator kit 
Weighs only 22oz. Fitted with 
Faraday shield. 
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 stamped, addressed 
envelope for leaflet 

Complete £10,90 Built & tested £1 5'25 Kit 
Post 60p - 920 VAT(o%) Post 60p - £1.27 VAT(8 % ) 

MINIKITS ELECTRONICS, 
6a CLEVELAND ROAD. 

LONDON, E18 2AN (Mail order only) 

SUPERB INSTRUMENT CASE by Bazelli, 
manufactured from heavy duty PVC faced 
steel. Hundreds of Radio, Electronic, Hi-Fi 
enthusiasts, and Industrial users are choosing 
the cases they require from our range. Make 
your VAT go further with our competative 
prices which begin at a low 75p. Examples: 
Width, Depth, Height 7" X 7" X 5" £2.65, 
8" X 10" X 6" £3.60, 12" X 8" X 7" £4, 
12" X 12" X 7" £4.40. Over 200 Models to 
choose from, Prompt despatch, Free literature 
(Stamp would be appreciated) Bazelli Dept No 
25, St. Wilfrids, Foundry Lane, Halton, 
Lancaster LA2 6LT. 

FANTASTIC NEW 
MICROTEST 80, 

MEASURES 
ONLY 

90x70 x18 mm, 
ELECTRONIC ZERO 11 _ 
Amazing Value at 

8 fields of measurement 
and 40 ranges 

PRINTED CIRCUIT BOARD IS 
REMOVABLE WITHOUT SOLDERING 

Volts D.C. 8 r : 100mV -2V. - 10V. - 50V. - 
200V, -1000V. (20k fl/V) 12% precision on 
DC and AC 

Volts A.C. S ranges: 1.5V. - 10V. - 50V. - 250V. - 
1000V. (4k0/V) 

Amp. D.C. 8 ranges: 50µA - 500µA - 5mA - 
SOmA - 500mA - 5A 

Amp. A.C. S r : 250µA - 2.5mA - 25mA - 
250mA - 2.5A 

Ohms 4r :Lowß-O x1-0 x10-0 x100 
from 1/10 di (2 until 5 Mega Q) 

V Output S ranges: 15V. - 10V. - 50V. -250V. - 
1000V. 

Decibels 5 r : + 8dB, +22dB, +36dB, 
+50dB, +82dB 

Capacity 4 r : 25µF - 250µF - 2500µF - 
25,000µF 

SUPERTESTER 680R ICE 
20,000 Ohm Volt/sensl- , . 

" - 
per 

. tivity Fully screened 
against external magnetic 
fields Scale width and 
small case dimensions (128 

...B.wº o 95 o 32mm) Accuracy gm_ 
, ... and stability (1% In D.C., 

2% In A.C.) of Indicated 
reading Simplicity and 

ease of use and readlbillty Full ranges of 
accessories 1000 times overload Printed 
circuit board Is removable without de -soldering 

More ranges than any other Q Sri meter. Ask for free catalogue LL v 
Accessories (extra) available to convert Microtest 
80 4 Supertester 680R Into following: LIGHT - 
METER GAUSS METER, ELECTRONIC 
VOLTMETER, AMPERCLAMP, TRANSISTOR 
TESTER, TEMPERATURE PROBE, PHASE, 
SEQUENCE INDICATOR, Q x 100K Multiplier 
SIGNAL INJECTOR -Send for details. 

MORE RANGES FOR 
LESS MONEY! 
ACIDC Multi meter type U4324 
A -DC 0.08-3A - 6 Ranges. 
A -AC 0.3-3A-5 Ranges. 
V -OC 0.61200 V -9 Ranges. 
V -AC 3-900 V -a Ranges. 
Freq.: In the range of 45 to 20kHz. 
Resistance: 500 Ohm to 5 MOhm- 
5 Ranges. Decibel: -10 to + 12dB. 
Accuracy: ,i 2.5% DC. d 4% AC. 
Dimensions: 187 x 98x63 mm. 

Only £9.25 

I. 8_" 
.;," 

.. ',,, 
`.. 

4ÿ 
34. z 

- 

ALPHANUMERIC NIXIE TUBES B7971 
The Alpha- 
numeric NIXIE ' - . i i 
tube has the 
ability to display 
all the letters of 
the alphabet, 
numerals 0 thru 
9 and apeclal 
characters In e 
'Ingle tube. 
From the stand- 
Point a both 
readability and 
electrical characteristics, 
NIXIE tube provides 
including * 170v-21mA * Uniform, continuous 
height* Memory with 
circuits * Readability 
200footlamberts brightness 
loss of brightness * 
Price only 99p 
Bases for above 60p 

many 

line 
simple 
in 

Character 

each 
each. 

,_ 
.rRg'¡n 

the Alphanumeric 
unique * All d.c. 

characters 
solid state 

high amblent * Long Ilfe 
height 

plus 160 P/P. 

beneFlis 
operation 
of equal 

drive 
light .. 
with no 

211n. 

. 

J UST ARRIVED ! ! 
NUMERIC INDICATOR TUBES 

Ultra -long life, high quality, 0.9 and 2 indepen- 
dent decimal points. Supply voltage 200V D.C. 
Current 14mA, Pulse duration 100µs. Character 
height 0.51, overall size 1.4. 
Brand new, guaranteed. Surplus to manufacturers 
recuirementa. Type B5853st 
1-25 £1. 25+ 90p 100+ 80p 

1000+ price on application 
8% VAT to all items + 35p P & P 

ELECTRONIC BROKERS LTD. 
49-53 Pancras Road, London NW1 2QB 

Tel: 01-837 7781 

Everest Instruments Ltd. 
34, Shakespeare St., Nottingham. 

Tel. (0602) 45466 
All prices quoted include p. & p., 6 VAT, min. order 
£1, CWO only. 12 x 10 SAE for full lists. 
Transformers P.C. Board 

All 240V 80hz primaries Single sided s.r.b.p. 0.55 
Volta Amps £ p sq ft 
6.3 1.5 183 Single sided fibre 0.70 
6.3 3.0 09s ft 
9.0 1.0 7.0 Doouble 

lass 
sided fibre 1944 

12.0 0.5 1 23 
cutlass in multiples off I.e. sci ft 

12.0 1.0 3.02 
16.-0 0.5 1.02 8x 8,8 x12,12 x12,12 x18 
6-0-8 -9 0.5 1 98 etc. 
9-0-9 0.5 144 Circuit etchant 250m10.55 
9-0-9 1.0 2.23 1 lb ferric chloride 0.51 

100-10 j .0 3.00 250m1 plastic bottles 5.10 

12-0-12 2.0 313 25011 C201 capacitors 
12.0-12 3.0 4 32 0.01 0.015, 0.022, 
15.0-15 1.0 2.88 0.047 0.03 
18-0-18 2.0 4 32 0 1 0.64 
20-0-20 2.0 4.32 0 33 006 
30-0-30 1.0 4.32 

2 
1 0 0-12 

0-10.12-14- 2 0.20 
15-18 4.0 4.58 Miscall 0-12-15-20- 
24-30 2.0 4.45 SWR 10 swr single 

0 -5 -20 -30 -meter 0.44 
40-60 2.0 8'54 SWR 50 swr & power 

Battery charger twin meter 13.44 

transformers 8 5 12V 
Ille (12V) 

edgenated meter 130a2.15 
1.0 235 BB113 LW/MW/SW W 
2.0 3.27 triple varicap 
4.0 4'32 diodes 0.33 

240/110 30 watts 2.0 BC177 complimentary 
autos 50 watts 3.68 to BC107 0.22 

100 watts 5 23 AC128 5.12 
150 watts 833 Dual reed relays 35 
200 watts 6.36 ohm coil 2 reeds 
400 watts 13.1! 
800 watts 15.54 8280A 0 

k 
(74178) BCD 

1000 watts 23.67 decade counter 1.15 
Bulk tape eraser 3 53 12V 400mw Zeners 0.44 
15-8-3 ohm 12 watt 

matching 1.71 
Translator driver 

4:1+1 0 27 

Speakers £ p 
3" Goodman tweeter 

8 ohm51CD4 1.47 
3" Audax tweeter 

8 ohm 8-5TWB18 1.60 
5" Audax 8 ohm bass 

HIF13E8 3.23 
81" EMI d/cone 8 ohm 

10 watt 3.59 
8}" Audax 8 ohm 2.05 
8" Celestlon 8 ohm 

d/cone PS8 9858 2.75 
10 x 8 EMI 8 ohm 

midrange 4.15 
10 x 6 EMI 8 ohm 

20 watt 7.35 
13x8 EMI 8 ohm 

20 watt 5.75 
13 x8 EMI 8 ohm 

25 watt 784 

10K log pots + SP sw 0.18 
10K Iln stereo pots 0.44 

L/sw 
100K log stereo pots 

+ DP sw e 45 
250 ohm lin pots -I- 

SP sw 5" shaft 0.22 
100V A.C. solenoids 0.25 
5mH 1 amp chokes -18 
20mH 2 amp chokes 8.25 
80V ply 30 amp diodes 

S.O. 10 stud case 0.35 
Twin tuning 300+ 

250pf with ganged 
100K pot for varicap 
tuning 0.44 

3.7-70pf disc com- 
pression trimmer 0.10 

0.47mfd 100V poly - 
carbonate 0.11 

1.0 mfd 100V poly - 
carbonate 0.13 

0.01 mid 160V tubular 
polyester 5.04 

0-04mfd 600V 0.04 
0-0033mfd 1500V 0.04 

Electrolytic.. Tubular with axial leads except where 
stated. 

Mfd. Volts Pence 
47 4 7 

330 4 7 
68 6.3 7 

470 8.3 9 
1000 8 11 single end p/c fitting 

25 10 7 
47 10 7 

220 10 7 
330 10 9 

15 113 7 
33 16 7 

68 18 7 

220 18 9 single end p/c fitting 
330 18 12 

1000 16 20 
10 25 7 

22 25 7 

47 25 7 

100 25 7 

150 25 9 
200 25 11 

1250 25 24 single end can 
5000 25 55 single end can 

1000+1000 30 32 single end can 
2500 30 40 single end can 

6.8 40 7 

16 40 7 

100 40 9 
1000 50 35 single end can 

1 63 7 

4.7 63 7 

10 63 7 

800 83 32 single end can 
2500 63 80 single end can 
4700 63 140 single end can 

Oddments to clear 
50mfd 50V tubes 6 

250mfd 60V cans 10 
300mfd 10V p/c 5 

60+250mfd 350V cans 30 
0.03mfd 200V tantalum 5 
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WATFORD ELECTRONICS 
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER. CALLERS SATURDAYS ONLY 
prehensive catalogue Send 15p postage for our corn 

TRANSISTORS (less 10% for 25+ of one type) 
AC125 13p BC149 9p BF179 33p 0072 11p 
AC128 11p BC154 18p 13F180 33p 0074 28p 
AC127 11p BC157 13p BF181 33p 0081 12p 
AC128 11p 8C158 12p BF184 22p 0082 12p 
AC176 11p BC159 13p BF185 22p 0083 26p 
AC187 12p BC167 12p BF194 10p 0C140 100p 
AC188 11p BC168 12p BF195 tOp 0C201 70p 
ACY17 35p BC169 12p 13F196 12p 0C202 80p 
ACY19 25p BC170 11p BF197 12p TIC44 30p 
ACY20 24p BC171 11p BF257 32p TIP29 43p 
ACY21 29p BC172 11p BF595 lip TIP29A 45p 
ACY22 18p BC177 16p BFX86 21p TIP30 48p 
AD140 489 BC178 18p BFX88 22p T;P30A 54p 
AD149 45p BC179 18p BFY50 15p TIP31 54p 
A D161 34p BC182 10p BFY51 15p TIP32 64p 
AD162 34p BC183 10p BFY52 15p TIP33 95p 
AF114 139 BC184 11p BFY53 17p TIP34 130p 
AF115 13p BC212 12p BSX20 16p TIP41A 889 
AF118 13p BC213 10p 8U105 £2'20 TIP42A 74p 
AF117 13p BC214 13p MJE370 63p TIS43 26p 
AF118 40p BCY42 28p MJE371 78p TIS44 17p 
AF721 33p 13CY43 25p MJE520 62p ZTX107 10p 
AF124 30p BCY58 18p MFP102 30p ZTX108 8p 
AF125 30p BCY59 lip MPF103 30p ZTX109 12p 
AF126 30p BCY70 15p MPF104 30p ZTX300 12p 
AF127 30p BCY71 lip MPF105 30p ZTX301 14p 
AF139 33p BCY72 12p 0C23 1449 ZTX302 lip 
AF181 45p 130131 400 0C26 40p ZTX304 22p 
AF186 40p BD124 75p 0C28 41p ZTX311 10p 
AF239 36p BD132 40p 0C35 489 ZTX341 19p 
BC107 9p 50137 45p 0C36 52p ZTX500 159 
BC108 9p BD145 55p 0C41 15p ZTX501 13p 
BC108B 12p BDY60 75p 0C42 15p ZTX502 18p 
BC109 9p BDY61 65p 0C44 12p ZTX504 42p 
BC109C 129 BF115 22p 0C45 12p ZTX531 23p 
BC147 7p BF177 26p OC70 11p ZTX5501tp 
BC148 7p BF178 2tp 0071 11p 1544 Sp 

15920 7p 
1S921 7p 
1S922 Op 
15923 10p 
2N696 15p 
2N697 13p 
214698 30p 
214706 II 
214708 16p 
2N918 40p 
214930 lip 
2N1131 20p 
2141132 20p 
2141301 20p 
2N1302 17p 
2N1303 20p 
2N1304 24p 
2N1305 24p 
2N1306 24p 
2N1307 24p 
2141893 30p 
2141990 45p 
2142217 23p 
2N2219 20p 
2N2221 20p 
2N2222 20p 
2N2303 25p 
2N2369A 

14p 
2N2483 30p 
2N2646 38p 
2142904 20p 
2N2906 15p 
2N2907 lip 
2N2926G1OP 
2N29260 8p 
2N2926R 8p 

TTL 74 Less 5% for 15+ mixed 

DIGITAL ICs Less 10% for 25+ mixed 
Less 15% for 50+ mixed 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7418 
7417 
7420 
7422 
7423 
7425 
7426 

14p 
14p 
15p 
15p 
18p 
lóp 
3ip 
3ip 
15p 
15p 
15p 
20p 
20p 
35p 
60p 
35p 
35p 
15p 
24p 
27p 
27p 
27p 

7428 36p 7473 33p 
7430 15p 7474 32p 
7432 25p 7475 32p 
7433 38p 7476 32p 
7137 279 7480 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7448 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
4772 

27p 
15p 
65p 
6Sp 

120p 
1059 
tip 

1059 
100p 

70p 
15p 
I5p 
1íp 
15p 
15p 
309 
26p 

7482 
7483 
7484 
7485 
7489 
7490 
7491 
7492 
7493 
7495 
7496 
74121 
74122 
74141 
74190 
74191 

44p 
99p 
75p 
83p 
90p 

125p 
275p 

40p 
809 
48p 
39p 
830 
72p 
32p 
45p 
85p 

1609 
1609 

DIODES 
AA120 10p 
BY100 18p 
BY127 11p 
BYZ11 25p 
OAS 38p 
0A9 9p 
OA10 38p 
0A79 8p 
OA81 8p 
0A85 10p 
OA90 6p 
0A91 6p 
OA100 10p 
OA200 6p 
OA202 6p 
1N914 4p 
1N4001/2 5p 
1N4003 Sp 
1N4004/5 6p 
1 N4006/7 6p 
1144148 5p 
1S920 6p 
15921 6p 

2142928Y 8p 
2N3053 lip 
2N3054 42p 
2N3055 45p 
2N3614 59p 
2N3615 650 
2N3702 12p 
2N3703 12p 
2N3704 12p 
2N3705 129 
2N3706 10p 
2N3707 10p 
2N3708 Op 
2N3709 Op 
2N3710 9p 
2N3771 140p 
2N3772 160p 
2N3773 240p 
2N3819 20p 
2N3820 57p 
2N3823 80p 
2N3824 50p 
2N3904 15p 
2N3905 17p 
2N3906 17p 
2N4037 35p 
2N4058 15p 
2N4061 13p 
2N4062 149 
2N4871 31p 
2N5457 30p 
2N5458 30p 
2N5459 30p 
3N140 85p 
3N141 650 
40361 409 
40362 40p 

SPECIAL OFFER 
Beat the VAT Man. 
LED TIL209 type 
Red 12p 
Green, Yellow, 
Amber & White 17p 

7 Seg Display 
DL707 £1 25 
DL747 E1 85 
741C 23p 
748C 25p 
7447TTL 70p 
NE555 42p 
TBA800 88p 
ZNN4 88p 

EARPHONES 
With Cord and Jack 
Plug Magnetic 
2.5 mm plug 15p 
3.5 mm plug 15p 
Crystal 
3.5 mm plug 28p 

LINEAR IC'S 
709C 14 pin 29p 
723C 45p 
741C 26p 
747C 70p 
748C 28p 
7805 150p 
7815 (T03) 175p 
AY -1-0212 5.S0p 
AY -1-5051 1.15P 
CA3018 72p 
CA3020 145p 
CA3038 90p 
CA3048 55p 
CA3048 2209 
CA3075 150p 
CA3081 150p 
CA3089E 195p 
CA3090AQ 250p 

LM300H 
LM301 
LM304H 
LM305 
LM309K 
LM380 
LM381 
LH3900 
MC724P 
MC1303L 130p 
MC1304P 360p 
MC1310P 220p 
MC1710CG 55p 
MFC40008 54p 
MFC6040 90p 
MLM309K 1560 
MVR12 170p 
NE555 55p 
NE556 99p 

170p 
42p 

170p 
170p 
1850 

909 
160p 

75p 
60p 

NE565 
NE562 
NE567 
SL403D 
SL414A 
5N78033 
SN76115 
TAD100 
TBA800 
TBA810 
ZN414 

304p 
315p 
249p 
1509 
150p 
250p 
200p 
1309 
110p 
150p 
1109 

TRIACS 
3A200V 
3A400V 
BA400V 
6A5C0V 
10A400V 
10A500V 
15A400V 
15A500V 

909 
99p 

120p 
1479 
1509 
164p 
17tp 
198p 

ZENER 
DIODES 
Range 
2.7V -33V 
400mW 9p 
3.3V -33V 
1 3W 17p 

BRIDGE 
RECTIFIERS 
(plastic case) 

i A500V 
1 A200V 
1A600V 
2A50V 
2A100V 
2A200V 
2A400V 
2A600V 
3A600V 
4A100V 
4A400V 
4A800V 

21p 
249 
25p 
30p 
35p 
40p 
44p 
45p 
91p 
48p 
60p 
900 

SCR 
(Thyrletors) 
1A50V 38p 
1A 100V 42p 
1A200V 47p 
1 A 400V 52p 
1A 600V 70p 
3A 50V 38p 
3A 100V 43p 
3A 200V 55p 
3A 400V 74p 
3A600V 91p 
5A 400V 909 
7A 400V 95p 
7A 600V 1080 
C106B 37p 
TIC44 29p 
2N3525 OOp 
2144444 191p 
40430 65p 

DIAC 
ST2 20p 

APOLLO-MW 
TUNER/RECEIVER 
(all parts available) 
5-25 pF Miniature 
DAU Trimmers 20p 
LM 1820N E1.40 
MVAM7 E2.70 
6 -Way Tuner Unit 
IM+. 9932 £1.40 
Slider 5KO Lin 359 
Slider 50KO Lin 150mm 
Rlvlln WS 150 £3.00 
INDUCTORS 
TOKO OA6408 30p 
TOKO Y18578AQ 30p 
TOKO YHCS11100AC2 

30p 
TOKO CFUO500 55p 
P.C. Board 75p 
(5"6 discount for com- 
plete Kit) 

ENAMEL COPPER WIRE (2oz reel) 
16, 18,20,22SWG 32p P&P 
24, 28, 28, 30 SWG 39p 50 per 
32, 34, 36, 40 SWG 48p reel 

FERRITE RODS: 4" dram. 
2" - 8p; 51." - 15p; 6!" - liP 
OPTO ELECTRONICS 
LED TIL 209 (red) with socket 
MINITRON 3015F 7 sag display 
OCA 70 
OCP 71 

ORP 12 
ORP 61 
2N 5777 

16p 
100p 
409 
85p 
SOP 
460 
41p 

FUSES AND HOLDERS 
20mm 150mA-5A 
15" 500mA-15A 
Panel Holder Single 
Chassis Holder 20mm 

3p 
3p 
6p 

18p 

ALUM. BOXES 
with lid 
21x5}01}' 50p 
404x15' 50p 
4x2101}' 50p 
4x5}x1}" Sip 
4x21x2' 50p 
302x1' 44p 
6x4x2" 78p 
7x5x24' 84p 
806x3' 1089 
1007x3" 122p 
10x41x3" 110p 
1205x3" 120p 

SPEAKERS 
80 8-5W 

3' 680 
2? 65p 

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 
ALL ORDERS UNDER £10.00. OVERSEAS ORDERS POSTAGE 
AT COST, AIR/SURFACE. 

PRICES EXCLUSIVE OF VAT 
OUR NEW LOW PRICES MEAN YOU PAY LESS VAT. 

POLYESTER CAPACITORS: Axial lead type. (Values are In µf). 
400V: 0001, 00012, 00015, 00018, 00022, 00033, 00047 3p; 0.0068, 0.01, 0-015, 
0 022, 0033, 0 047, 0 068, 0.14p; 0.15,0 22, 6p; 0 33, 10p; 0.47, 13p; 180V: 0.1, 0.15, 
4p; 0 22 5p; 0.33 6p; 0.47 9p; 0-6810p; 1 -0 13p. 250V : 0'22 6p; 0 33 Sp; 068 129; 
0.47 9p; 2 ß 16p. 

POLYESTER RADIAL LEAD P.C. TYPE (Values are In nf). FEED THROUGH 
250V: 0.01, 0015, 0 0033, 0-047 3p; 0.068, 0.1 4p; 015 4p; CAPACITORS 
022. 0335p; 0477p;0 -6810p; 1 -011p:1 -520p; 1 5209;2222p. 1000pF/350V Op 

ELECTROLYTIC CAPACITORS. Axial lead type (Values are In µf) 
63V: 0 47, 1 -0, 1 -5, 2.2, 3.3, 4, 4 7, 6 8, 10, 15, 20, 22, 47, 68, 6p. 100, 12p. 40V 100, 6p 
50V: 1000, 42p. 30V: 3500, 41p 25V: 10, 68, 150, 6p; 220, 11p; 470, 13p; 880, 1OP; 
1000, 24p; 2200, 34p. 3000, 39p; 4700, 470.18V: 40, 125, 250, 6p 16V : 1000, 1500, 16p. 
10V: 4, 100, Sp; 640, 10p; 1000, 14p; 2200, 18p. 

POTENTIOMETERS (AB) Carbon 
Track, 0.25W Log & 0.5W Linear values 
1K 0-2M R single gang 14p 
5KO-2M0 single gang D/P switch 32p 
2K1-2MS dual gang stereo 45p 

SLIDER POTENTIOMETERS 
0.25W log and linear values 
5K 0-500Kíî single gang 35p 
10K 0-500K f2Dual gang 50p 
KNOBS for above Black or Silvered Sp 

PRESET POTENTIOMETERS 
0.1W 500-1MO Vertical only 
0.25W 1000-2ßM 0 Horizontal 
0.25W 1K0-2.2MO Vertical 

Sp 
Bp 
Bp 

TANTALUM BEAD CAPACITORS 
25V: 01µF, 0.2, 0 47, 1.0, 2-2, 4.7, 6.8 
35V: 0111F, 02, 047, 1-0,2.2,4.7 
20V: 10µF; 18V: 22µF; 10V: 337.4F, 22µF. 
6V: 3311F, 47µF; 3V: 471.4F, 1001,F. 
Price: 10p each. 

MYLAR FILM CAPACITORS 
100V: 0 001, 0 002, 0005, 001µF 
0015, 0.02, 004, 005µF, 0.111F 

0.15, 0-250V: 047µF 

3p 
4p 
6p 

CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm leads. 
Range: 50-10,000pí 2p 
0015µf, 0 022µ1, 0033µ1, 0 0471d 3p 

QUALITY RESISTORS. ERIE MAKE 
Small Size, High Stability, Low Norse PRICE 
Type Pwr Tol. Range Val. 149 100-499 500+ 
Carbon 5W 5% 2.20-10M E24 Ip O.Op 0.7p 
Carbon 4W 5% 2.20-10M E12 Ip 06p 0.7p 
Carbon 1W 5% 2.20-10M E12 2.5p 2p - 
Quantity price applies to' resistors of each value not mixed, 

JACKSONS 
DIELECTRIC 
TUNING 
CAPACITORS 
100pí 40p 
300pf tip 
500p1 9íP 

JACK PLUGS SOCKETS 

25mm 
35mm 
Standard Mono 
Standard Stereo 

Screened 
chrome 

10p 
14p 
17p 
30p 

Plastic 
body 

8p 
10p 
13p 
lip 

Open 
metal 

Op 
Op 

13p 
15p 

Moulded 
with 
break 

contacts 
17p 
25p 

Wry 
2PIN LOUDSPEAKER 
TYPE. 3, 4, 5 (180° & 
240°) 6PIN 

Plugs Sockets Couplers 

11p 7p 15p 

CO -AXIAL (TV) 10p 8p 15p (1.1.1 

PHONO 
assorted colours 

7p 511 (eel.) 
7p(dbl.) 

10p (trpl.) 

Op 

BANANA Op 7o - 

PANEL METERS 
60mm x 46mm x 35mm 
requires 14" hole 
FULL SCALE 
ME 6 0-50yA 
ME 7 0-100µA 
ME 8 0-500µA 
ME 9 0-1mA 
ME 10 
ME 11 

ME 12 

ME 13 
ME 14 

ME 15 
ME 16 
ME 17 

ME 18 

0-5mA 
0-10mA 
0-50mA 
0-100mA 
0-500mA 
0-1 amp 
0-50V AC 
0-300V AC 
"S" Meter 

ME 19 "VU" Meter 
Price £2.85, p & p 10p 

TOGGLE: SPST lip 
DPDT 22p 

SUB -MIN TOGGLE 
SP changeover 45p 
SPST on/oft 40p 
DPDT 6 Tag Np 
SLIDE: 
1A DP 250V 10p 
1A 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 oft 25p 
ROCKER: Illuminated (white) Incorp- 
orates neon, lights when on 
3A 240V 45p 

ROTARY SWITCH: 1 pole/12way 
2p/6w, 2p/2w, 2/p4w, 3p/3w 3p/4w, 

4p/2w, 4p/3w 24p 

DIL SOCKETS 
8 pin 12p 
14 pin 13p 
16 pin 14p 

HEAT SINKS 
TO5/5F 8p 
TO18/18F Sp 
TO66/TV2 15p 
TO3/TV3 15p 
Insulation Kit 
(Mica & 2 washers) 

6p 

TRANSFORMERS MAINS 
Primary 220-240V 
6-0-6 (miniature 100mA 
9-0-9(miniature) 100mA 
12-0-12 (miniature) 100mA 
0-12, 0-12V (MT 150) 150mA 
0-6, 0-6V (MT 280) 280mA 
24-0-24V 500mA 
30-24-20-15-12-0 2A 
30-24-20-15-12-0 1 A 

90p 
90p 
90p 

160p 
i65p 
220p 
340p 

£2.65 

2}x31" 
2}x5" 
31x31" 
31x5" 
2#x17" 
34x17" 
44x17" lt5p 
Pkt of 36 pins 
Spot face cutter 
Pin insertion tool 

VEROBOARD Pitch 
0.1 0.15 

(copper clad) 
32p 24p 
35p 359 
35p 35p 
40p 419 

105p 78p 
145p 115p 

0.15 
(plain) 

15p 
lip 

29p 
609 
7íp 

110p 
22p 
52p 
72p 

LAMP HOLDERS AND LAMPS 
LES HOLDER Dome shaped, Red, Blue, 
Green, Yellow, White 14p 
LES BULBS 6v and 12v 7p 
MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top Zip 
MES BULBS 3.5V 12V 7p 
NEON: RED round top 250V 21p 
NEON: 5" square top, red, green, 
Req. l' hole 21p 

KNOBS (fits 4." shaft, with grub screw 
except K2 and K8) 
K1 Black pointer type 9p 
K2 Slim silvered aluminium 10p 
K3 Black 14" with chrome rim 15p 
K4 Black serrated. Metal top with 

line indicator 33m diam. tip 
K5 Black fluted metal top and skirt 

calibrated 0-10. 37mm dia. 20p 
KO PK2 as K5 with pointer on skirt 20p 
K7 Black, knurled, tapered. Metal top 

top & skirt. Carib. 0-10, 30mm 20p 

K8 Black or silvered for slider pot 7p) 
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The Shop Window for the Very Best... 

COMBINED 
PRECISION 

COMPONENTS 
(PRESTON)LTD 
Department PW 

194-200 North Rd, 
Prestor PR1 tYP 

Te 1.55034 
Telex: 677122 

TOSHIBA VALVES Price Price DIODES INTEGRATED 
Type Each (pi Type Each (p) Type Each (p) CIRCUITS Pn,ce Type 

0087 
07802 
ECC82 

Prlo (p) 
300 
30.0 
28 0 

AD149 
AD161 
40162 

40 
38 
38 

BD124 
80131 
130132 

75 
45 
39 

BÁ115 7 Type Each 
BA145 14 TÁÁ550 48p 
84148 19 

X201 11 
7ÁA700 C2.95 

EF80 
EF183 

29 5 

345 
AF114 
AF115 

24 
21 

BD160 
BD235 

[1.39 
49 

13Á15d 713A120Á5 01.00 89126 11 08Á12050 01.00 
1 12 

EF184 
EM90 
PC900 
PCC89 
PCC189 
PCF80 
PCF86 
PCF801 

34 5 

355 
24.5 
40.0 
410 
31.5 
39.0 
42.0 

AF116 
AF117 
AF118 
4F1.,9 
AF178 
AF180 
AF181 
AF239 

22 
19 
50 
35 
45 
45 
45 
40 

8023) 
80K32 
06115 
BF160 
BF167 
Of 173 
06178 
136179 

52 
C2.40 

15 
20 
20 
35 
40 

1844800 C1.40 
13010999 27 18Á5200 [2.35 
130206 21 0845300 01.75 80238 25 1885400 C1.75 
0A90 6 TBA560C0 C2.40 
OÁ202 7.5 TBA800 C1.50 
11460 OÁ91 5 1849200 02.90 
NEW TOSHIBA TUBES TBA9900 C2.80 

PCF802 
PCL82 
PCL84 
PCL85 
PCL86 
PFL200 
PL36 
PL84 
P1504 

40.0 
39.0 
39 0 
44.5 
41.0 
59.5 
55.5 
25.0 
64.5 

eF240 
BC107 
BC108 
BC109 
BC109C 
BC113 
BC116A 
BC117 
BC125B 

60 
11 
10 
14 
14 
13 
19 
14 
15 

80180 
0E181 
86184 
BF185 
80194 
BF195 
86196 
130197 
8;198 

31 
32 
25 
25 

9 
8 

10 
12 
23 

19" 849/1910 L48.95 1C42700 02.90 
20"5100J822 050.76 ETTR6016 [2.00 
22' 856/1208 (54.25 5576013ND C1.50 
EHT MULTIPLIERS MONOCHROME (BACI 

Price Each 
280 950M41, 960 07,20 
2T0 950194(2. 1400 C1.65 
21346 1500 117' 6 19 ) E1.55 
274E 1500 (23- 6 24') 02.00 

PL508 
PL519 

67.0 
C1.50 

BC132 
BC135 

25 
15 

80200 
86218 

25 
30 EHT MULTIPLIERS - COLOUR 

PY88 35.5 BC137 19 86224 23 MAO ITT CUCI, 2 6 3 C4 50 
P0800 33.0 BC138 26 80258 34 ITN GEC/Sobel( C4.50 
PY5004 85.0 PC142 23 8F336 28 11 142 GEC 2110 [4.85 

SEMI CONDUCTORS 
PC143 
8C147 

25 
11 

86337 
06355 

35 
54 

11 TAM Philips G8 [4.50 
11 TBD PnlhpS 550 C4.50 

Price BC147A Tl BF 086 28 3TCW Pye 691/693 C3.50 
Type Each (p) PC148 10 BFY50 19 1 TH Decca 30 Series C4.60 
Ac127 17 PC149 10 8E052 20 11 TAO Decca'Bradford' CA.50 
AC128 13 BC153 15 85052 35 3TCU Thorn 3000/3500 C5.00 
AC141K 25 EC154 15 úT106 [1.20 118AA Thorn 8000 [1.90 
AC142K 
AC151 

25 
20 

ECI57 
EC158 

14 
10 

BÚ105'02 
8U108 

[1 95 
[8.10 

11848 Thorn 8500 [4.25 

AC154 
AC155 

18 
18 

EC159 
EC173 18 

BÚ208 
61222 

02.95 
30 PRICES SUBJECT TO 8% V.A.T. 

AC156 20 Ec1788 20 MJE340 45 All goods subject to utilement 
AC176 21 EC182L 12 0071 15 discount of 5%7 days and 2% 

AC187 
AC1871( 

19 

N 
EC183L 
EC187 

12 
25 

0072 
820088 

16 
C2.00 

monthly. 
No postage charges or minimum 

AC188 17 EC2141 15 R20108 C2.00 order value,. 
AC1888 26 EC328 28 RCA16334 80 Write or Phone fer hall details now. 
A0142 45 6C337 19 RCA16335 80 

...In Prices, Quality and Service. 

INDEX TO ADVERTISERS Felstead Electronics... 
Flairline Supplies ... 

... 

... 
259 
190 

Partridge Electronics Ltd.... ... 
Pembridge College of Electronics... 

212-260 
".. 180 

P.M.S. Nameplates ... ... ... ... 253 

A.H. Supplies ... 
Allard Electronics ... 
Ambit International 

" 257 
... 184 
cover iv 
".. 208 

Greenbank Electronics 
Greenweld Electronics 

... 

... 
244 
252 Radio Book Services 

Radio Component Specialists 
Radio Exchange Ltd. 

.." 259 
"." 191 

239 Astro Electronics Ltd. ... ... 
Audio Equipment ... ... ... 

Barrie Electronics ... ... ... 
Baykin Engineering Ltd. ... ... 
Beta Devices ... ... ... 

... 208 

... 252 

180 
260 
258 

H.A.C. (Shortwave) Products 
Harversons Surplus Co. Ltd. 
Heath (Gloucester) Ltd. ... 
Henry's Radio Ltd.... ... 
H.M. Electronics ... ... 
Home Radio (Components) Ltd. 

... 

... 

... 

... 

... 

... 

182 
181 
192 

253 
260 
185 

Radio Society of Great Britain 
R.S.C. (Hi-Fi) Centre Ltd.... 
R.S.T. Valve Mail Order Co. 
R & TV Components Ltd.... 
Riversdale Electronics ... 

248 
178-179 

234 
194-195 
"" 216 

B.H. Component Factors Ltd. ... 190 
Bi -Pak Semiconductors ... ... 186-187 Salop Electronics 260 
Bi -Pre -Pak Ltd. ... ... ... ... 247 
Boffin Projects ... ... ... ... 260 
Bothwell ... ... ... ... ... 192 
British Institute of Engineering Technology 

I.L.P. Electronics Ltd. 
Imperial Trading """ 
Intertext (I.C.S.) ... 

".. 
... 
... 

189 
259 
259 

Saxon Entertainments Ltd. 
Semiconductor Specialists ... 
S"I"G.A. Electronics Ltd. ... 
Simtech Engineering Ltd. ... 

215 
232 
240 
259 

184, 240, cover iii Sinclair Radionics Ltd. ... 211 
British National Radio & Electronics School 

cover ii, 192 
Bush & Meissner ... """ ... 254 
J. Bull (Electrical) Ltd. ... ... 255 

J.F.H. Supplies ... 
juniper Electronics """ 

... 

... 
260 
258 

Sound Systems of Suffolk """ 
Studio Electronics ... ... 
Surpletronics ... 

260 
258 
190 
254 

Bug Sound Electronics ... ... 258 Kensington Supplies ... 258 
Surplus Electronic Trading 
Swanley Electronics... ... 

182 
254 

Keytonics ... ... ... 182 
C"A.P"A. Group Ltd. ... 252 
C. Caranna 
Chromasonic Electronics ... 

259 
235 Lasky's ... ... ... 249-250-251 

Technomatic Ltd. ... 
Trampus Electronics Ltd. 

"" 264 
188 

180 Lewis Radio ... ... ... ... 184 
... 

T.U.A.C. Ltd. ... 
... 

193 

Colomor (Electronics) Ltd. 
248 
182 

Linear Products Ltd. 
London Computer Operators Training 

... 
Tweedy U. & A.) "". ... 

". 
"" 259 

Combined Precision Equipment 263 Centre ... ... ... ... ... 260 
Crofton Electronics ... 244 Lowe Electronics ... ... ... ... 188 Ultron Components .." ... 216 

Doram Electronics Ltd. 
Dziubas, M. ... ... 

261 
207 
216 

Maplin Electronic Supplies 
Marco Trading ."" 
Marshall, A. & Son ... 

... 

... 

... 

243 
258 
257 

Watford Electronics ... 
Web Europa 
West London Direct Supplies 

."" 262 
".. 208 

254 

Electronic Brokers ... 261 
Minikits Electronics... "" 261 Wilmslow Audio .." ... 

... 

."" 244 

Electronic Design Associates 232 
Electronic Mail Order Ltd. 232 Newman Electronics 183 Xeroza Radio 252 
Electrospares ... ... 240 

... 

Electrovalue Ltd. ... ... 236 
Everest ... ... 261 Oliver (P. G.) ... 261 Z & 1 Aero Services ... 264 

263 
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44AdW tBOURNEaGROVE Z & I 
LONDON W2 SSF 

Tel: 727 564112/3 Please 

AERO 
send all 

SERVICES 
pondence and Mail -Orders to Head Office 

Retail Shop 
0S TOTTENHAM 

LONDON WI 
Tel: 580 8403 

Open all day Saturday 

MULTIMETERS 
_ 

LINEAR INTEGRATED CIRCUITS - Please note reductions in prices - 
AC/DC Mullard TAA263. Direct coupled three stage 
MULTIMETER 
TYPE U4324 

low level amplifier for use from DC to 800 
kc/s. Supply voltage 6-8v. Typical power gain 

33 ranges covering 77 db into 1500 load. Output power 10mW. 
D.C. current WI, TO72 four -lead encapsulation £0.65' 
60µA to 3A; ' Mullard TAA293, Medium frequency ampli- 
AC current fier with frequegq response of 600kc/s. 
300µA- 3A; Nominal sypply vo to 6v. Typical power 
DC voltage: 0.8- "gain 89db. MbXImOU Wgr dissipation 160 

s ¡ 1200V = - . +ice W. Power output W. Into 50f1 load. 
AC voltage: 3- TO74 ten lead -encapsulation £0.65' 

' 900V AC/DC MULTIMETER TYPE U4323 Mullard TAA320. Metal oxide silicon low 
wS ,. Resistance: Apart from usual multimeter facilities frequency pre -amplifier consisting of a 

500kí1 the instrument incorporates fixed fre- 
" ". -10 to Level: quency Audio (1 kHz) and I.F. (465kHz) 

MOST stage followed by a bi -polar transis- 
tor. Gate to source voltage 9-14v. Total 

11' +12db Oscillators. 22 ranges covering AC power dissipation 200 mW. Drain current 
Sensitivity: Voltage 2.5-1000V; D.C. Voltage 0.5- 1 µA. Output conductance 0.65 mmho. 
20,000 o.p.v. DC. 1000V; D.C. current 50µA to 500µA and TO18 3 -lead encapsulation £0.60' 
4,000 o.p.v. A.C. resistance 0 to 1Mí1. Sensitivity 20,000 Type 741 Operational Amplifiers, 8 -dual - 

Instrument is powered by re -chargeable o.p.v. Oscillator output voltage -1V in -line encapsulation £0.30' 
nickel cadmium batteries. minimum. 
PRICE £985' PRICE: £800 L.E.D. TYPE HP5082/4850 

Diodes 
OUR NEW 1975 ILLUSTRATED CATALOGUE/PRICE LIST covering 

Red 
giving 

Light GASP Light Emitting 
bright diffused light of 0.8 mcd at 

VALVES, TUBES, SEMICONDUCTORS, PASSIVE COMPONENTS AND forward voltage of 1.6V and DC current of 

TEST EQUIPMENT IS NOW READY. PLEASE SEND £0.20 FOR 20 mA. Plastic wide angle lens 0200ín, 
diameter. Ideal for panel lights, etc. 

YOUR COPY. Price for 12 pieces £1.75 incl. VAT and p.Ap 

* 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. 

TTL 74 LCs. 
100 13p 7441 Up 

7401 14p 7412 4Sp 
7402 14p 7447 75p 
7403 14p 7448 70p 
7404 tep 7450 1Sp 
7405 14p 7451 lep 
7408 lep 7453 lep 
7410 13p 7454 Up 
7413 3:p 7470 Sep 
7414 Np 7472 SSp 
7416 30p 7473 32p 
7420 14p 7474 Up 
7422 SSp 7475 45p 
7425 34p 7476 32p 
7427 37P 7480 85P 
7430 14p 7481 Up 
7432 25p 7482 lep 
7437 27P 7483 6Sp 
7440 Up 7184 6SP 

7485 
7486 
7489 
7490 
7491 
7462 
7493 
7494 
7495 
7496 
74107 
74121 
74141 
74142 
74154 
74154 
74102 
74193 

144p 
Up 

270p 
44p 
Up 
Sip 
44p 
75p 

780. 
asp 
Up 
Up 

250p 
í30p 
12Sp 
lt8p 
í20p 

DIL Sockets by Texas 
8 pin 12p. 14 pin 13p, 18 p n 14p 

Mica t 2 bushes for TQ3 6 TOSe Sp 

Transi BC213 lOp 
AC126/7 11p BC214 13p 
AC128 11p BD115 SSp 
AC176 11p BD124 7Sp 
AC187 12p BD131 42p 
AC188 11p BD132 Up 
AD149 43p BF115 22p 
AD161 34p 8F167 22p 
AD162 34p BF173 23p 
AF111/5 13p BF184 22p 

BF194 11 
ÁFf99/7 33p BF195 12p 
AF239 40p BF196 14p 
BC107/8 Op BF197 12p 
BC109 tip BFR39/79 Sip 
BC147/8 7p BFX29/3034p 
BC149 up BFX84/5/6 
BC157 11p 23p 
BC158 $p BFX87/8 24p 
BC159 8p BFY50/1/2 
BC169C 120 1Sp 
BC177 lep BRY39 34p 
BC178 17p MJE340 Up 
BC179 Ito MJE2955 Np 
BC182/3 18p MJE3055 Np 
BC184 11p MPSUO6 UP 
BC212 11P OM 47p 

OC28 sip 
OC35 Up 
0C36 Up 
0C41/2 15p 
0C44/5 lip 
0070/1 /2 11p 
0073 pp 
OC81(2 12p 
0083/4 tip 
TIP2955 70p 
TIP41A 86p 
TIP42A 72p 
ZTX300 12p 
ZTX500 lip 
2N696 1Sp 
2N697 13p 
2N698 30p 
2N70e 12p 
2N708 Ito 
2N930 18p 
2N1131/2 UP 
2N1302/3 17p 
2N130415 21p 
2N130617 Sip 
2N1308/9 28p 
2N1613 24p 
2N1711 20p 

LINEAR I.C's 
CA3048 Transistor Array Sip 
CA3048 4independent Amplifiers 234p 
ICL8038 VCO Fun. Gen. 14 pin DIL27Sp 
LM301A Op. Amp with ext. comp. 34p 
LM380 Audio Amplifier SSp 
LM381 Stereo Pre Amp. 150p 
LM3000 Oued Op. Amp. 70p 
MC1310 Colles. FM Stereo Dec. 225p 
MC1312 SQ Quadraphonic Dec. 22ip 
MC1314 SQ Quadraphonic Dec. 404P 
MC131S SQ Quadraphonic Dec. 484p 
MFC4000 1W Audio Amp. 50p 
MFC8010 Electronic Attenuator Up 
MFC8070 Zero Voltage Switch 2541p 

NE536 FET Op. Amp- 254p 
NE555 Timer 8 pin OIL 4Sp 

VOLTAGE REGULATORS (PLASTIC 
723 
14 pin DIL Up 

Data Sheets on 
Vol. Reos. 
10p each 

2N1863 27p 
2242219 2Sp 
2N2221/2 UP 
2N2369 14p 
2242484 3Sp 
2242904 28p 
2N2905 tip 
2N2926R8 8p 
2N29260 8p 
2N2926YG Sp 
2243053 lip 
2N3084 4Sp 
2N3055 46p 
2N3442 1Áp 
2N3702/3 11p 
2N3704/5 11 p 
2N3708/7 í1p 
2243708/9 SP 
2N3772 141p 
2N3773 flip 
2243903/4 15p 
2243905/6 13P 
2244058 15p 
2244060 13p 
40381 40p 
2N4289 18P 
40361 UP 

lamp +Ve -Ve 
5v 7805 144p 7905 231p 

12v 7812 140p 7912 250p 
15v 7815140p 7915 254p 
18v 78181Áp - - 
24v 7824140p 7924 flip 

40382 
40594 
40565 
UJTS 
TIS43 
2242160 
2N2648 
2N/781 

4Sp 
7Sp 
8Sp 

tap 
70p 
3Sp 
Np 

FETE 
BF244 34p 
MPF102/3 

MPF104/534D 
30p 

2N3819 UP 
2243820 67p 
2243823 Up 
2245457 34p 
2N5458 38p 
2245459 3Sp 

MOSFETS 
40603 Sip 
40673 Sip 
3N128 7Sp 
3N140 85p 
3N141 7Sp 

DIODES 
BY100 
BY126 
B Y127 
0A47 
0A70 
0A79 
0A81 
OA85 

ÓAt 
0A95 
0A200 
0A202 
IN914 
IN4001 
1 N4004 
IN4007 
IN4148 

NE556 Dual 55514 Pin DIL lisp 
NE560 PLL 16 Pln DIL 325p 
NE581 PLL with AM Demod. 16 Pin 

flip 
NE562 PLL with VCO 16 Pln 32Sp 
NE563 PLL FM/IF Darned. 18 Pin OIL 

3Np 
NE565 PLL 14 Pin DIL 325p 
NE586 Function Generator 8 Pin DIL 

260v 
NE567 PLL Tone Decoder 8 Pin DIL 

TBA570 AM/FM Radio receiver 11111p 

TBA800 5 Watt Audio Amp. Np 
TBA810 7 Watt Audio Amp. lisp 
TBA820 2 Watt Audio Amp. Up 
ZN414 TRF Radio Receiver 110p 
Data sheets on above I.C'a /Sp each. 
SCR -THYRISTORS Other 

50v 100v 400v 600v 2243525 
IA 40p 42p Sep 76p 2N4144 1 

3A 43p lep 75p 10Op 2N50e0 
7A - pp Up - 2N5062 

16A - 250p 450p - 2245064 
Other 

Popular Op Amps 
709 OPA with ext. comp. 8/14 

pin DIL 30p 
710 DIf1. Comparator 14 pin DIL 

Up 
741 OPA with Int. comp. 8 pin 

DIL 2Sp 
747 Dual 741 14 pin DIL 70p 
748 OPA with ext. comp. 8 pin 

DIL 3Sp 

5001 12 Digit Calculator Chip 
28 pin OIL 4850. 

PC Keyboard 0-9, decimal, 
4 function, C, K, keys. Sloe: 
2.36" x 3.76" x 0.45" 404p 

tip 
8SP 
Mp 
45p 
58p 

TRIACS 
100V 

3A 8Sp 
OA UP 

10A 1tlp 
16A 145p 
Other 

BT106 /Np. C106D Up, MCR101 25p 4043008p. 404881111p, 4066995p 

SR700 BI-DIRECTIONAL TRIGGER FOR SCR's and TRIACS .. .. 21p 

LED C-MOS LOGIC OPTO -ELECTRONICS 
15p TIL209 lep LC* ORP12 Sop OCP70 30p 
12p CD4000AE Its ORP60 Np OCP71 Sip 
12p ZENERS CD4001AE lip ORP61 Hp 2245777 44p 

7p 33V to 39V 
CD4002AE lip LEDS 

7p 400mW 6p CD4011AE 21p Greeen/V Il. with clip 35p 
7p I'3W 18p CD4013AE Up SEVEN SEGMENT DISPLAYS 
Sp CD4016AE Up 3015F 035 in DIL 12íp 
eo A Tunnel CD4017AE 1113D 

LIT704 0 33 In DIL 134p 

Sp AEY11 SUP CCD4022AE 1qp LIT707 033 in DIL 13Sp 

CO4023AE 21p LIT747 063 In DIL Slip 
CO4024AE lisp MAN -3M 

70. 0127 In PCB 120p 
4p B105 lep CD 81p027AE p MAN -4 Sp CD4028AE 144p 0.19 in OIL 1Np Sp CD4029AE lisp 
7p Noise CD4046AE 212p 
4p ZIJ 75p CD4047AE 137p 

CD4054AE IMP 

400V 500V 
6Sp 121p 

120p lisp 
154p 1e5P 
18Op 204p 

B RIDGE RECTIFIERS 
50V 100V 400V 

0.25A- 20p 
IA 22p 24p 27p 
2A 34p 35p 4Sp 
4A - Sip - 
6A Sip 141) 

CD4055AE 168p 
800V CD4060AE nip 

CD4071AE Zip 
29- p C04081 AE UP 
UP CD4510AE 1211p - CD4511AE flip - - CD4528AE 12Sp 

Minimum order [2. P & P 20p. MAIL ORDER ONLY 
Please add VAT as shown Govt., Colleges, etc, orders welcome 

TEC H NOMATIC LTD. 

NEW VAT RATES 
25% on TRANSISTORS, 
DIODES, BRIDGES, OP. 
AMPS and RADIO, AUDIO 
and TV I.Cs. 

8% all others (TTLs, C- 
MOS V,Rs, SCRs, TRIACS, 
OPTO. and many LINEAR 
I.Cs) 

54 SANDHURST ROAD, 
LONDON, NW9 
Tel. 01.204 4333 
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Over ISO 
ways to 

engineer a 
better future 

SECURITY 

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 apprDved. 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.0 P., Bucks. 

HIND OUT MR 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. TPW07, Reading RG7 4PF. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

fftE E 3 transistor radio kit. 

Certificate course includes a 

learn while you build O 
Everything you need to know 

Practical Radio Et Electronics 

about Radio & 
Electronics 
maintenance and 
repairs for a spare 
time income a n d 
a career for a 

better future. 

lhis iQEE7 

6bo 
e 

theroad 
81E1 7/01 b 
r- 

- am -CUT OUT THIS COUPON- - tsar - 
Tick or state subject of interest. 

Post to address below. 
ELECTRICAL 
ENGINEERING 
City & Guilds 
Wiring and 
Installations 
C. G. Electrical 
Tech -Primary 
Gen. Electrical Eng.D 

AERONAUTICAL 
ENGINEERING 
Air Registration 
Board Certificates D 
Gen. Aero Engin- 
eering 

AUTO ENGINEERING 
City & Guilds Auto 
Engineering 
Practice 
Inst. Motor 
Industry 
M.A.A./I.M.I. 
Management 
Diploma 
Gen. Auto Engin- 
eering 
Auto Diesel Main- 
tenance 
Motor Mechanics 
Service Station and 
Garage Manage- 
ment 

TELECOMMeNICA- 
TIONS 
City & Guilds 
Telecommunica- 
tions 

RADIO & TV 
Gen. Radio and 
TV Eng. 
Radio Servicing, 
Maintenance and 
Repair. ` 

l'ra.tbval Radio S 
Electronics (with 
self -build kit) 
Radio Amateurs' 
Exam 

ELECTRONIC 
ENGINEERING 
Gen. Electronic 
Eng. 
Practical Elec- 
tronics (with kit) 

AGRICULTURAL 
ENGINEERING 

REFRIGERATOR 
SERVICING 

MECHANICAL 
ENGINEERING 
Society of 
Engineers 
Inst. Engineers and 
Technicians 
General Mechanical 
Eng. 
Welding 
Maintenance Eng. D 
General Diesel Eng.D 

DRAUGHTSMAN- 
SHIP 
Institute of 
Engineering 
Draughtsmen & 
Designers 
General Draughts- 
manship 
Architectural 
Draughtsmanship D 
Technical Drawing D 

CONSTRUCTION & 
BUILDING 
Institute of 
Bonding 

D 

t'oustruction 
Surveyor's Inst. 
Clerk of Works 
Diploma 
C. & G. Building 
Quantities 
General Building 
General Civil Eng. 
Heating, Ventila- 
ting & Air Con- 
ditioning 
Carpentry & 

Joinery 
Painting & 
Decorating 
Plumbing 

G 

D 

C.E.I. (Part 1) D 
Snot. Cost & 
Management 
Accountants 
Works Management 
etc. etc. 

G.C.E. 

-58 '0' & 'A' 

Level Subjects 
-over 10,000 

Group Passes ! 

POST TODAY FOR A 
BETTER TOMORROW 

To Aldermaston College, 
Dept. TPW07, Reading RG7 4PF. 
NAME 
Block capitati please 
ADDRESS 

OTHER SUBJECTS 

POSTCODE 

AGE 

Accredited by C.A.C.C. Member of A.B.C.C. J 
Published on approximately the 7th of each month by II'C 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 tlotch (Asia) Ltd.; South Africa-Central News Agency Ltd. Publisher's subscription rate (including postage): for one year 
UK £5.00, Overseas £5.00 (513-50 USA/Canada) International Giro facilities Account No. 5122007. Please state reason for payment "message to payee". PRACTICAL WraaLesa is sold subject 
to the following conditone, name:7 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 seBint. price shown on the cover, excluding Eire where the selling price is subject to V.A.T., and that it shall not be lent, resold, hired out or otherwise disponed 
of In a mutilated condition or in any unauthorised cover by way of Trade cr affixed to or an part of any publication or advertising, literary or pictorial matter whatsoever. 
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the wireless tecicnowledgey page 
Pure Wireless has been the Cinderella of electronic component supplies for some time now. Things like 
coils, ceramic and mechanical filters, linear phase arrays, complete IF systems and tuners haven't been 
available from a single source until now. We call it the Ambit 'One stop Wireless Service'. 

The All Electric Wireless 
One of the most significant developments in radio 
for years - available from AMBIT. 
PW Apollo AM varicap tuner module: 
MVAM1, CA3123E, 1N4148 £4.00 
Coils/filter pack for MW £1.40 
PCB £0.75;All components and PCB £8.00 
6 Button preset bank by IMI £3.40 
150 mm WW slider potentiometer £3.00 
MVAM 1 : £2.75 (inc.data) MVAM 2 : £1.05 
Linear and radio ICs: 
CA3089E+det.coil £1.94, CA3090AQ+coil £3.75. 
CA3123E £1.40, MC1310P £2.20, SN76660N £1.00 
ICL8038CC £3.10,uA7805UC £1.55, 

TBA651 £1.81, LM380N £1.00, LM381N £1.85 
NE560/1/2/3 £3.19, NE566 £2.55, NE567 £2.75 
uA78L12 45p, uA78M20 £1.40, uA7818 £1.55 
TBA810 S + heatsink £1.30 uA753 £0.99 
Sundry: 
IC sockets: 8 pin DI 15p 

14 DIL 16p 
16 DIL 16p 

AM coils 27p each, FM coils 30p each, 10.7 MHz 
linear phase IF filters £1.35 each, ceramic filters 40p, 
19 & 38 kHz pilot tone notch filters for MPX £1.60. 

Ambit modules for Wireless: 
91200: New double linear phase WBFM IF 
amplifier with double tuned detector stage, 
mute, meter op, AFC Built £9.00; kit £6.20. 
FM1185: Low cost FM IF with ceramic IF 
filter, CA3089E, muting, meter op, AFC. 
Built and tested £4.35. 
AM/FM 3042: A new FM/AM radio board. 
FM section contains two ceramic filters, IC 
IF gain block, IC limiter and ratio detector. 
AM section uses an IC with ceramic IF filter 
and Ferrite rod. Can be used with various 
of our tunerheads to provide a truly high 
specification low cost AM/FM tuner. There 
is provision on the board for the CA3090AQ 
stereo decoder IC for FM. 
kit for Mono FM/ AM £14.00 
stereo FM/ AM £19.00 
Tunerhead extra: AM section may be tuned 
electronically by the MVAM2, or by a mechan- 
ical gang capacitor . 

LARSHOLT 7252 Tunerset £20.00 - the complete 
antenna to audio FM varicap radio system. 

hilammin Please note that we cannot deal with any enquiries unless accompanied with 
a stamped addressed envelope of adequate dimensions. Thankyou. 

EF5603 £8.40 

RET delay line POA 

A major aspect of our 'one stop' 
wireless facility revolves around 
Ambit's association with TOKO- 
the world's largest coil and filter 
manufacturer. 

fti TOKO. 
Illustrated here are various TOKO items, 
ranging from delay lipes, through the 
famous MFH mechanical filters to the 
varicap tuner -heads, EF5603, EC3302. 

7BA choke 
1µH to 1 mH 15p Variable capacitors 

As the major source of TOKO 
information and products in the 
UK and European consumer 
electronics market: AMBIT is 
also pleased to supply and advise 
professional and OEM buyers. 
Please ensure that your enquiry 
is directed to the 'OEM Division'. 

CFT AM ceramic filter 
45p (455 or 470 kHz) 
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MFH £1.45 

ambit international 
CWO please. Prices Exclude VAT. 
P&P now 20p. Min.order £1.00. 
Min Invoice £7.50. Catalogue 40p 
shortform price list free with SAE 

37 High Street, Brentwood, Essex. CM14 4RH. tel. 216029 tlx. 995194 
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