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Write the Specification
- of your perfect iron

| and compgrett with an Antex
agl

(w (R~ 1ol

/ > : or 100-120 Volts. The leakage current
[M o 7 of the NEW X255 only a few micro-

ﬁuw g MM ~*’\~‘§’/-" amps and cannot harm the most

s dehcate equipment even when soldered
‘live"". Tested at 1500v, A.C. This 25
watt iron with its truly remarkable
heat-capacity will easily "‘out-solder”’
any conventionally made 40 and 60
watt soldering irons, due to its
unique construction advantages.
Fitted long-life iron-coated bit 1/8".
2 other bits available 3/32°" and 3/16".
Totally enclosed element. Ceramic and
steel shaft. Bits do not 'freeze” and
can easily be removed. PRICE £2-05
(rec retail) P & P 10p. Suitable for
production work and as a general
purpose iron.

MODEL CCN

220 volts or 240 volts. The 15 watt miniature
model CCN also has negligible leakage. Test voltage 4000v.
A.C. Totally enclosed element in ceramic shaft. Fitted long-
life iron-coated bit 3/32". 4 other bits available 1/8", 3/16"
1/4*" and 3/64" including Heat Shield. PRICE £2-48 (rec.
retaill) P & P 10p.

MODEL C Miniature 15 watt soldering iron fitted 3/32"
iron coated bit. Many other bits available from 3/64", to
3/16'". Voltages 240, 220, 110, 30 or 24, PRICE £2-05 {rec.
retail) P & P 10p

MODEL G 18 watt miniature iron, fitted
with long-life iron-coated bit 3/32". Voltage
240, 220 or 110, PRICE £2-26 (rec. retail)
P &P 10p

— B %t_t fs :—*%—

MODEL MLX KIT

Battery operated 12v,

25 watt iron fitted with

15" lead and 2 heavy clips

for connection to car battery,
Packed in strong plastic wallet
and with booklet “"How to
Solder”".

PRICE £2-564 {rec. retail)

MODEL SK.2 KT P&P12p.

Contains 15 watt miniature
iron fitted with 3/16"" bit, 2
spare bits 5/32" and 3/32"
heat sink. solder and

"“How to Solder”* booklet.
PRICE £3-25 (rec, retail)

P & P 10p.

(Lﬂ;i}(%li’ﬁ%u

Y T

high grade insulation material with a D ~®

chromium plated strong steel spring. 1t éz/ ﬁ

is suitable for all models and replaces all @\4)))) $

previous stands. The two sponges at A l?
4

ST3 Stand — This stand is made from @

the side which are easily
— replaceable, serve to keep

L~ MODEL SK.1 KIT the soldering bits clean.
- Contains 15 watt miniature iron Spare bits can be
- g) fitted with 3/16" bit, 2 spare accommodated as shown
bits 5/32"" and 3/32", heat on the illustration.
sink, solder, stand and PRICE: £1-00 (rec.
“How to Solder”’ retail) P & P 10p.
booklet.
PRICE £3-48 (rec. retail) AL LIS R VG o
k P&P12p. A x include VAT at 10%
D ks GEEEY IS BN . L ¥ N & N N N __§N__§ ]
| enclose cheque/P.0./Cash
D Please send the following: (Giro No. 258 1000}
I From radio or electrical dealers, NAME I
| car accessory shops or in case of I
difficutty direct from: ADDRESS
i ANTEX LTD. FREEPOST |
’:] Please send the PLYMOUTH PL1 1BR
ANTEX colour catalogue (no stamp required} Tel 0752 67377. PEZ ’
_—_————_——_——_——————————_—



PRACTICAL

ELECTRONICS

VOLUME 10 No.3 MARCH 1974

CONSTRUCTIONAL PROJECTS
RHYTHM GENERATOR by Brice Ward

A programmable source for 64,000 rhythmic patterns 228
*FLUORESCENT LAMP INVERTER by C. J. Mills
Emergency lighting from a 12V supply. Blueprint design for 8, 13 and 20W units 237
LECTRONIC SNAP by C. J. Allen
nd those arguments about who answered first with this novelty circuit 246
*P.E. SCORPIO Mk 2 IGNITION SYSTEM by D. S. Gibbs & . M. Shaw
Electronic ignition system. Blueprint design for 6 or 12V cars 248
A.C. DETECTOR PROBE by B. Bowles
A simple circuit for detecting the presence of oscillations 253
CRYSTAL CALIBRATION OSCILLATOR by R. A. Penfold
A highly stable fixed frequency oscillator for calibration purposes 258
BOOLEAN ALGEBRA—1 by B. J. Wood
An introduction to switching theory 264

GENERAL FEATURES
CONSTANT CURRENT GENERATORS—1 by C. R. Masson
First of a two part series on the design and use of these versatile circuits 242

INGENUITY UNLIMITED
om0 ptical Communications System—Boiler Gas Valve Operation—
Slow Timebase Oscillator—Tape Guide 260

NEWS AND COMMENT

EDITORIAL—Iinspiring Times 227
SPACEWATCH by Frank W. Hyde .

Skylab Mission—Pioneer 10 and Jupiter 241
ON THE FRINGE by Gerry Brown

The more unusual aspects of electronics 252
BOOK REVIEWS

Selected new books we have received 269
ESP etc. by B. H. Baily .

Unexplained happenings and phenomena 270
INDUSTRY NOTEBOOK by Nexus

What's happening inside industry 213
PATENTS REVIEW

Thought provoking ideas on file at the British Patents Office 274

*SPECIAL FREE BLUEPRINT
FLUORESCENT LAMP INVERTER-—P.E. SCORPIO Mk 2 IGNITION SYSTEM
Our April issue will be published on Friday, March 8, 1974

© IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press. Publisher’'s Subscription Rate including postage for one year, Inland £3:25, Overseas £3'50.
International Giro facilities Account No. 5122007. Please state reason for payment, “‘message to paxee".
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UK's
LARGEST RANGE

TEST EQUIPMENT

MULTIMETERS

{carr., otc. 30p)

M210 20k/V Slnmllne £6:75

THLIID 2k/V Robust, £7-50

U437 10k/V Steel case. A.C. up to 40kHz, £4-95

4324 20k/V with A.C. current ranges, £8-00

AF105 50k/V, £11-95

U4313 20k/V A.C. current. Steel case, £10.50

U4341 Plus built in transistor tester, £10-50

Model 500 30k/V, £9:95

OTHER EQUIPMENT

SE2508 Pocket Signal Injector, £2-10. Carr I5p

SES500 Pocket Signal Tracer, £1-70, Car I5p

TEIS Grid Dip Meter 440kHz—280MH1, £15-00,
Carr. 30p

TE40 A.C. Millivoltmeter |'2MHz, £18-95, Carr. 35p

TESS 28 Range Valve Voltmeter, £19-95. Carr. 40p

TE20D 120kHz—500MHz RF Generator, £17-95.
Carr. 40p

TE21D 20Hz—200kHz Audio Generator, £18-95.
Carr, 40p

SEI50A Deluxe Signal Tracer, £12-50, Carr. 20p

S$8400 Volts/ohms/R-C sub./RF field/RF gen., £14-75,
Carr. 20p

New Revolutionary Supertester 680R

680R Multi-tester, £18-50 Accessories
Transistor tester

£11-00

Electronic voltmeter £18-00

b Ampclamp £11'95
BRI Temperature probe £11-95
£11-95

Gauss meter

Signal Injector £5-95
Phase sequence £5-9%
EHT Probe £595
Shunts } £4:50
25/50/100A each

A SELECTION OF INTERESTING ITEMS
3025 Compact transistor tester, £6-30. P. & P. ISD
1300 Mono mag cart preamp, £2.75. P. & P,

I]IO Stereo mag cart preamp, £4-62.P. & P, 259
£7:95. P. & P. 25p
01203 Tele:mp with PU coil, £4-40. P. & P. 20p

c
E
.

LL! Door Intercomm. and chlme £7-95,P. & P. 25p
Ch:tuhte (lights as you talk), £13-90. P. & P. 20p

W Dimmer/controller, £3- P & P. 10p
9|n Twinspring unit, for Reverbs £3-30.P. & P. I5p
16in Twin spring unit, for Reverbs, £6-85. P. & P. 25p
Car Tachometer Electromc £8:95. P. &P, 15p
VHEF Aircraft band corrector, £4-50.P. & P. I5p

82005 4 Ch. mic. mixer, £3-75. P. & P ISD

82004 2 Ch. stereo mixer, £5.95.P. & P. 15p

PK3 Kit. Etch your own printed circuits. £1:50.
® &P.20p

EXCLUSIVE: SPECIAL OFFERS

MW/LW CAR RADIO
+ or — earth with
speaker and fixings.
£6-50 carr/packg. 30p.

8 TRACK CAR
STEREO (— earth)
with  speakers, in

pods and  fixings.
(ll 50 carr/packg. 40p.
Portable Battery Cas-
sette tape player £7-25.
Car Lighter Plug and
adaptor for all cassette
and radio 6/74/9 volt
output (state width).
£1-95 each.
Rotel Stereophones
RH630 .. .. £4-
RH700 .. .. £675
RH430 .. .. £330
Rotel RA310 IS + IS
watt Stereo Amplifier
(List £52-00) £34-51.
Wein WS500 Battery/
Mains Cassette Recor-
der £12-75.

AKAI GXT40 stereo
cassette recorder
£59.98 carr/packg. 50p,
Pair Akai ADM
microphones. £6.95
carrfpackg. 20p.
PORTABLE
CASSETTE TAPE
PLAYER — for car or
carry around. £7:25
carr/packg. 20p.
HANIMAX BC808
POCKET CALCULA-
TOR with % key.
£28-95

Hanimax BC8IIM
Memory Version
£37-50.

Mains Unit for BC808,
BC8IIM £2:85 (snte
model).

Hanimax HI0| Stereo
Compact Record Player
2x7w. Complete with
speakers (List £54-50).
Price £39-95. Plus free
pair of stereo phones.

PANEL METERS - TRANSFORMERS - CONTROLS - RELAYS
IRONS - TOOLS - VALVES - POT CORES MOST TYPES OF COMPONENTS "Elll‘ys

You need a catalogue! 55p post paid complete with Discount Vouchers

Cafalo_gug v

BUILD THIS RADIO
PORTABL! MWILW
R T using Mullard
Features
d for extr
Y. ow motion
tuning. Fibre glass PVC,
cabinet. 600MW output. All \=
parts £7-98 (battery 22p). Car

SPECIAL PURCHASES

UFH TV TUNERS
=~ ~ CHANNELS 21 to 64,
Brand new transistorised
geared tuners for 625 Line
Receiver |IF output. £2-50.
Post 20p.

EASY TO BUILD KITS BY
AMTRON—EVERYTHING SUPPLIED

Model No.
310 Radio control receiver ..
300 4-channei R/C transmitter
345 Superhet R/C receiver .. .. ..
455 AM signal generator oo .. oo
65 Simple transistor tester. .
115 8W amplifier ..
120 12W amplifier
125 Stereo control unit
130 Mono control unit
605 Power supply for {15
610 Power supply for 120 ..
615 Power supply for 2 x 120
230 AM/FM aerial amplifier ..
240 Auto packing light ca
275 Mic. preamplifier
570 LF generator 10Hz— | mHz
575 Sq. wave generator 20Hz—20kHz
590 SWR meter
620 Ni-CAD Charger 1-2-12V
630 STAB. Power supply 6-|2V 0 25—0-|A
690 D.C. motor speed Go
700 Electronic Chaffinch
705 Windscreen wiper nmer
760 Acoustic switch ..
780 Metal Detector (clectronlcl only)
790 Capacitive burglar alarm
835 Guitar preamp 5
840 Delay car alarm ..
875 CAP. Discharge i unmon ‘for car cnune
(~Ve Earth)
80 Scope calibrator ..
255 Level indicator ..
525 120—160mHz VHF timer’
715 Photo cell switch oa oo
795 Electronic continuity taster .. .
860 Photo timer o
871 Slide projector auto feed control
235 Acoustic alarm for driver
465 Quartz XTAL checker ..
220 Signal Injector o
VOX o o
432 Testakit oo oo
670 Buffer Battery Charger -
885 Capacitive Contact Alarm

850 Electronic Keyer
820 Electronic Digital Clock

ALL KITS OFFERED
SUBJECT TO STOCK
AVAILABILITY

[*)

BUILD THIS TUNER

MW/LW Radio tuner to use with any amplifier.
Features Mullard RF/IF module Ferrite aerial,
built-in battery. Excellent results. Size: 7in x 2%in
x 3§in. All parts £4.85, Carr. I5p.

MULTI-USE AND RADIONIC KITS

WOVNNAAWRAIW =R AN
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Prices correct at time of
preparation, subject to
change without notice.

£
10=1 10 Projects 3-60
50-1 50 Projects 8:00
150-1 150 Projects 13:20
Telephone Communicator 7-20
X20 20 (Elec) Proj 4.95
X40 40 (radio) f'rolects 945

(Carr./Packing 40p)

ALL TRANSISTOR CIRCUITS WITH

HANDBOOKS
All types offered subject to av:nlablllty. Prices
correct at time of press E & OE. 10% V TO

BE ADDED TO ALL ORDERS. UK post etc,
15p per order unless stated.

GARRARD BATTERY TAPE DECK

GARRARD 2 speed § volt tape decks. Fitted record/

play and oscillator/erase heads. Wind and rewind
controls. Takes up to 4in spools. Brand new com-
plete with head circuits. £9.50. Carr. 30p.

TOP QUALITY SLIDER | MARRIOT TAPE HEADS

CONTROLS 4 TRACK MONO or
60mm stroke high quality| 2 _ TRACK STEREO
controls complete with| 17’ High Imped:nce,
knobs (post, etc. 15p any | €£2:00; ‘18 sg_
quantity). pedance, £2.00} Er ]
Singles Log and Lin Reads for '17' and ‘18,
5k, 10k G, 22kG, | 75p; 63’ 2 track mono-
50k@, 100kq, 250kq,|Hi imp., £1.75; ‘43’
500k, | Meg. 45p each.| Erase Head for '63°, 75p.
Ganged Log and Lin |(Post, etc. 15p any
10k, 22kQ, 50kQ,|quantity).
100k Q, 250k 2. 65p each,

(Quantity discounts| R730/E73 2 Track Mono
available). Complete | Record Erase Low Imp.,
with knobs. 75p pair.

Sinclair, Miniature Amplifiers & Tuner/Decoder

AMPLIFIERS (Carr. etc. 209) £
4-300 0-3 watt 9 volt 175
| watt 9 volt 2.80
304 3 watt 9 volt 2.95
555 3 watt 12 volt 3.0
EI208 5 watt {2 volt 510
6 10 watt 24 volt 410
410 10 watt 28 volt 495
EI1206 30 watt 45 volt 995
EI210 2§ + 24 watts 12 vol 628
RES00 5 watt IC mains operated Ampllﬂ.r
with controls 6-30
SACI4 7 + 7 wateSterao with controls 8.70
SAC30 IS5 + |5 watt Stereo withcontrols..  11.75
SINCLAIR PROJECT 60 (Clrr 20p) £
Z3013-57 Z50 497
Ste;eo 60 Prelmpllﬂlr - oo ;:;
PZ g
ot v.37
PZS (for ZSO) oo 477
395
AFU 4.45
NEW SINCLAIR PRO]ECT M £
Stereo Preamplifier 1195
Audio Filter Unit o 695
Z40 15 Watt Amplifier 545
Z60 25 Watt Amplifier 695
PZ5 Model for | on 2 Z40 .. 4.98
PZ6 Model (S. Tab.) | on 2 Z40 7-98
PZ8 Model (S. Tab.) | on 2 160 o .. 798
TRANSFORMER FOR PZ8 . oo a0 295
Project 605 Kit . . .. .. 1993
Proiect 805 0o o .. £2695
SP40.-5 ZZ4OIStereo 80/PZ5 .. oo .. £25.00
SP40-6 2Z40/Stereoc 80/PZ6 .. Ao .. £27'75
SP60 2Z60/Stereo 80/PZ8 .. - .. £30-45

(Transformer PZ8 £3-95)

POWER SUPPLIES FOR EVERY PURPOSE
(Al cased unless stated chassis)

470C 6/74/9V 300mA, (Includes Multi-Adaptor for
Tape Recorders, etc.), £2:15. Post 20p

C\;r Lighter Voltua Adaptors 300mA (State Voltage

74V, 9V), £1-95 each. Post 25p
SC202 3/6I7§/9V 400mA, £3-35, Carr 30p
HC244R Stabilised version, £4-35, Carr. 30p
P500 9V 500mA, £2:90. Post 20p
Pl 24V 500mA (chassis), £2-90, Post 20p
PI 5 26/28V I amp (chassis), £2-90, Post 209
P1080 12V | amp (chassis), £4:25. Post 20p
P1081 45V 0-9 amp (chassis), £7-50. Post 20p
Pi2 44—12V 0-4—1| amp, £7-15. Post 30p
5E|0|A 3/6/9II2V | amp (Stab.),
£10:30, Post 2
RP164 6/7§I9II2 | amp (5tab.),
£10:20. Post 30p

202

Henry's ',

EDGWARE ROAD, W2

SEE FACING
PAGE FOR
ADDRESSES

FIBRE OPTICS

0-0l dia. Mono Filament,
£1:50 per 25 metre reel,
013 dia, 64 Fibres
Sheathed, £1'00 per metre.
SPRAYS |Smm dia.
Mares Tails, £9:50.
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UK'S LARGEST RANGE OF TRANSISTORS, IC'S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL

FREE BOOKLET === 10 oovices) Toa e 2 e T,
i i < ountin wt
e awe e NEW PRICES | SHUR08 255 Vel eper accessorias
All types of s NEW RANGES | ated. 8/16 ohm 5 watt ira ?rAMPPRlAVNGPE,
TRANSISTORS + RECTIFIERS THIS IS A MUST | YIRS uies and data | QS s&85a T ooy T <®
BRIDGES + SCR's + TRIACS FOR ALL £1-50. SC358 200V
INTEGRATED_ClRcuITs ! SEMI.CONDUCTOR SERE oov
FET. - LIGHT DEVICES $6 | : SINCLAIR ICI2 T & AMP RANGE
OVER 1500 DIFFERENT DEVICES ; USERS! With circuits  and SC40A 100V
data, 6 W IC with SC40B 200V
ENTIRELY NEW 1973 EDITION (ask for Bookiet No. 36) { printed circuit board 5C40D0 400V
SEND FOR YOUR FREE COPY TODAY! 28V operated, £2. o e e
 c—
INTEGRATED CIRCUITS. VERY IMPORTANT—ONLY BRANDED I.C's | zn4t4 1C SC45A ooV
ARE TO THE FULL MANUFACTURERS’ SPECIFICATIONS. ALL OTHERS I | § circuit radi SC458 200V
ARE NOT. HENRY'S SELL ONLY BRANDED INTEGRATED CIRCUITS ... [ ¢oieBrated cireuit racto as SC4S5D 400V
FROM TEXAS ...ILT.T.... FAIRCHILD ...SIGNETICS ...SO WHY earure Pw 1 may 5C45E 500V
BUY ALTERNATIVES OR UNDER SPEC. DEVICES WHEN YOU CAN PUR. - magaznes. GFVV, an. [ i 15 AMP RANG
CHASE THE GENUINE ARTICLE FROM US EX STOCK...NEED WE SAY | coProns oo - i SC50A toov
MORE! or 10p), £1-20. SC50B 200V
T i % sCoe  8%ov
Saer — 'ype 11 29 99 M
£p £p £p iLRBOEBE TRIACS—Additional
$N74126N 69 68 60 ZFT4A/XTF2 Types
SN74182N 72 72 83 | giiuie for Dec. 73 40430 TRIAC (T066) 85p
12- 30- Type i- 12— 30- SN74136N 63 63 55 P“"“ Electromics 40669 TRIAC (Plastic)
29 99 11 2y 99 SN7414IN 100 80 80 et gc"‘Isd P
£p £p  £p £p fp £p SN74142N 288 288 2:52 7 40486 TRIAC (T05) 75p
8N7400N 20 18 16 SN7446N 918 216 1.89 SN74146N 1.44 1.44 l.gg [ ST2 (D32) DIAC 25p
8N7401N 20 18 16 SN7447AN 1.80 1.80 1.57 SN74147N 2:.30 2:30 1.83 f CRSi/40SCR  45p NEW RANGES
SN7401AN 38 38 33 SN7448N 150 1.27 1.13 SN74148N 201 2:01 1.83 BRIDGE RECTIFIERS
8N7402N 20 18 18 SN7450N 20 18 16 SN74150N 2:30 2:30 201 FEATURES SMALL
SN7403N 20 18 18 SN745IN 20 18 18 SN7415IN 1L.15 115 1.00 § ULTRASONIC TRANSDUCERS SIZE & LOW COST
SN7403AN 38 38 33 SN7453N 20 18 16 SN74153N 1.00 109 95 { Operate at 40kHz up to 100 yds. | 250 M/A 4 AMP P.I.V.
8N7404N 24 21 18 SN7454N 20 18 16 SN74154N 2:30 230 2.01 | Ideal remote switching and signalling, | B023/05 — 50 LIy
SN7405N 20 18 18 SN7460N 20 18 16 SN74155N 1.55 1-55 1-00 | complete with data transmitter an B025/10 100 18p
BN7405AN 44 44 38 BNT7470N 88 30 27 BN74156N 109 1-09 1.00 receiver, new |.C. circuits. Per pair, 4+ x4 % §india.
SN7408N 40 38 35 SN7470N 38 38 34 SNT4I7N 1.09 108 95 | £5.90, / 1 AMP o UL
SN7407N 40 38 385 SNT473N 44 41 37 SN74150N 244 244 214 | TA 960 1.C. with socker £1-80. Tvge P.I.V. Price ea.
SN7408N 26 22 19 SBNT4T4N 48 48 42 SN74160N 1.58 1.58 1-38 B05/05 50V 20p
8N7409N 33 83 28 BN7475N 59 55 51 SN74161N 1.58 1.58 1.38 BO5/10 100v 22p
SBN7409AN 44 44 38 SN7476N 45 36 32 SN74162N 1.58 1.58 1.33 | 30I5F 7 SEC. B05/20 200V  13p g
8N7410N 20 18 16 BN7480N 80 70 50 SN74163N 1.58 1-58 1.38 IC size complete with data B05/40 400V 25p
SN7411N 95 23 21 SN748IN 1.25 1.10 95 SN74164N 201 201 178 | price £1:70 each. B05/60 600V 17p
8N7412N 28 28 25 8N7482N 87 80 72 8N74165N 2:01 201 1.78 {Digital clock circuits Ref. +H x 4L x Kin. dia.
SN7412AN 38 38 83 SN7483N  1.20 1.10 1.00 SN74166N 2.16 218 1.88 [ No. 3i, I5p). -' I AMP
snmag 80 27 25 SN7485N  1.87 1.87 1.63 SN74167N 4-};80 é-ég 850 SH‘.’S .38¥ ﬁ:
8N7414 72 72 83 8N7486N 50 50 44 SNT4170N 2.88 288 2.52
SN7416N 30 97 95 SNT489N 43p 432 378 SNT41T2N 576 576 5.04 | TRANSISTORS—SPECIAL OFFERS | 8i/20 200V 28p
8N7417N 30 27 25 SN7490N 75 70 63 SN74173N 1.6 1.66 145 | 2M305S BY127 Bi/60 600V 30p
8N7420N 20 18 18 SN7491AN 1.10 1.00 90 SN74174N 1.80 1-80 1.57 25 47p each 25 12p each | 4H x4L x 4in. dia.
8N7422N 28 28 25 SN7492N 75 70 68 SNT4175N 129 1.29 113 100 42p each 100 10peach |1 A
8N7422AN 38 38 83 SN7493N 75 70 63 SN74176N 1-44 1.44 1.28 500 39p each 500 9p each | W005 50V 29p
8N7423N 87 34 32 SN7494N 86 80 75 SN74177N 1.44 1.44 1l.g8 ] 1000 34p each 1000 8p each | wol 100v 30p
8N7425N 37 37 32 BN7495N 85 80 75 SN74180N 1-44 1.44 1-28 W02 200V 32p
8N7427N 87 87 82 SN7496N 1.00 90 88 8N7418IN 5.18 5-18 4568 | AFII17 oc3s WOoé 600V I5p
8N7428N 48 43 37 BN74100N £.16 1.89 1.89 SN74182N 1.44 1.44 1.26 25 15p each 25 46p each | #xdin. tubular
8N7430N 20 18 18 SN74104N 60 53 45 SN74184N 218 2-16 1.89 100 13p each 100 42p each | 2 AMPS
SN7432N 87 37 32 SN74100N 60 53 45 S8N74185AN 2.18 2.18 1.89 500 12p each 500  38p each § B2/05 50V 15p
8N7433N 43 43 38 BNT74107N 51 51 45 8N74188N 6.48 648 5-67 1000 10p each 1000 34p each | B2/10 1oov 40p
8N7433AN 57 57 50 SN74110N 57 57 50 SBN74190N 2-30 230 2-01 82/20 200v 45p
SN 8 4 §oavaly mom o ovany i | zeen B B, 5
3 87 8N74116 16 216 1.89 SN74192N - - I
SN7438AN 57 57 50 SN74I18N 1.00 90 83 BN74193N 930 2:30 g.01 | DODES LINEARI.C.£p | 4H x 4L x gin. dia.
8N7440N 20 18 16 SN74119N 1.92 192 1-68 SN74194N 1.72 172 1.51 [ 400m/w BZY88/ | 702C (T05) 75 | 4 AMPS
SN7441AN 85 79 78 SN74120N 1.05 1.05 92 SN74195N 1.44 1.44 1-26 | BZX83. From 709C (T0S) 39 | B4/100 loov 55p
8N7442N 8 79 73 BN7412IN 57 57 50 8N74196N 1.58 158 1.38 | 3-3v—33Vv, 10p 709C (DIL) 39 || B4/200 200V s9%p
8N7443N  1-50 1-27 1.13 8N74122N 80 80 70 8N74197N 1.58 1.58 1.8 | each. 723C (T099) 90 | B4/400 400v 65p
SN7444N  1.50 1.27 1.13 8N74123N 1-44 1-44 126 SN74198N §$16 816 277 [ I'3W_5% Miria- | 723C (DIL)" 90 ] B4/600 600V 75p
8N7446N 216 2168 1.89 SN74125N 68 69 60 IN74199N 288 288 252 ] ture Tubulars 728C (DIL) 45 ] B4/800  8o0ov  £1.00
PRICING OF SN7400 SERIES IS CALCULATED ON THE TOTAL [ IN4700  series. | 728C (T099) 45 f§ iH x4L x &in. dia.
NUMBER ORDERED REGARDLESS OF MIX From 3.3v—33v. | 74lc (105" 50 | B AMPS oy e
SN74 (HIGH POWER), SN74 (LOW POWER) series in stock. Send for List 36 | 188 each. 741C DIL) 50 1444
free on request. Low Profile Sockets, |4 pin, 15p, 16 pin, 17p, 8 pin, 14 lloVY: stnd. | 747C (T099) 1.00 | B/10 ooy, op
Juest. ow ts, 2 Pin, 5P, O pwn, P, o pin, 2P Moun(i6neg zs | 747C (DIL) 100 52;}8 }8&)’ ggp
- series 6:8V—100V | 748C (DIL] 61 p
TRANSISTORS—A selection 5%, 40p each. : Bejso 600V €100
N X x n, dia.
For full list send for booklet 36 today
SILICON SEMI-
£p £p £p £p £p £p EC
AAZI3 10 BCI69C 14 BYI00 . 15 OC36 65 V405A 25 2N36i4 59 | RECTIFIERS SILICON CONTROLLED
ACi07 35 BCI82 12 BYI27 15 OC44 18 ZTXI08 10 2N3702 11 |t amp series. CONDUCTOR RECTIFIERS
ACI28 20 BCY32 85 BYZI3 35 OC45 18 ZTX300 14 2N3714 1.60 [ IN40OI to IN4007. Type
ACI87 20 BCY39 100 CI06D 55 OC7I 15 ZTX302 18 2N3771 1.75 1 From 6p each. QUANTITY 1 AMP (TOS) P.LV. =11
ACY!7 35 BCYS5 2.50 GETII| 55 OC72 25 ZTX500 15 2N37732:25 | 1-5amp. CRS I/0SAF Sov 30p
ACY39 65 BCY70 15 GETIIS 75 OC77 55 2G30] 40 2N3790 2.25 | PL400! to PL4007. DISCOUNTS CRS I/10AF 100V 30p
ADI49 50 BCY7| 20 GET880 55 OC8l 28 2N697 15 2N3819 35 } From 8p each. CRS 1/20AF 200V I5p
ADI6] 39 BCY72 13 LM309KI-87 OC83 25 2N706 10 2N3866 75 | 3 amp. 10% 12+, 15% CRS |/40AF 400V 45p
ADI62 39 BDI24 80 MATI2I 25 OCI40 65 2N930 20 2N3903 5 | PL7001/IN5400. 255, 20% 100 % CRS 1/60AF 600V SSp
AFII7 20 BDI3I 45 MJE340 50 OCI70 25 2N987 45 2N4062 14 I From 14p each. All one type 3 AMP (TO48)
AFI18 50 BFII5 22 MIE520 65 OC200 55 2NII132 25 2N4126 15 F Send for full list | oicepr where CRS 3/05AF 50V 40p
AFI39 1) BFIS0 33 MJE305S 75 OC202 90 2N1304 22 2N4871 35 | 36. Ui e CRS 3/10AF 100V 40p
AFI86 40 BFI94 13 MPFI05 46 OCP7l 1.00 2N1613 20 2N5457 36 oy CRS 3/20AF 200V 45p
AF239 44 BFX13 25 NKT217 45 ORPI2 55 2NI671 1.00 25001 300 | ™0 = Min order £1-00 CRS 3/40AF 400V 5Sp
A5Y27 30 BFX34 55 NKT404 60 ORP6O 45 2N2147 75 25026 890 MORE OF plosse CRS 3/60AF 600V o5p
BAII5S 10 BFX88 22 OAS 60 P346A 20 2N2160 69 25303 70 | EVERYTHING :
5 AMP 400V 60p
BAXI3 5 BFY50 20 OABI 10 TIL209 25 2N2926 10 40250 45 AT HENRY'S CRS 5/400v  60p
BCI07 15 BFYS| 20 .0A200 8 TIP29A 49 2N3053 20 40361 45 § ¢ o2 10°. VAT
BCI08 15 BFY64 45 OA202 10 TIP30A 58 2N3054 45 40362 40 ] 3¢5, Pagss 202, /o 7 AMP (TO48)
BCI09 15 BFYS0 75 OCl6 85 TIP3IA 6l 2N3055 45 40408 S0 | = Ll Bﬂrf.k CRS 7/100 loov 60p
BCI09C 14 BLY3S 625 OC20 125 TIP4lA 74 2N3440 50 40486 75 over of <his | 7O BE ADDED CRS 7/200 200V 67p
BCII3 16 BSX20 15 OC28 65 TIP42A 90 2N3442 1-10 40636 1-00 magazine. TO ALL CRS 7/400 400V 85p
BC147 12 BUIOS 2-20 OC35 35 TIS43 26 2N3525 80 40430 83 ' BEST VALUE ORDERS CRS 7/600 600V 95p
All types offered subject to availability. Prices correct at time of press. E. & O.E. U.K. post, etc. 15p per order.

404-406 Electronic Components and Equipment 01-402 8381 All mail to
9 RADIO 309 PA - Disco - Lighting High Power Sound 01-723 6963 303 Edgware Road,
303 Bargains Store (Callers only) London W2 1BW
e n ry s Ll M lTE D Home and Car Entertainment Centres London and branches now open. | A/l stores open 9 am to
120 Shaftesbury Avenue, London W1 01-437 9692 6 pm six days a week

104 Burnt Oak Broadway, Burnt Oak, Edgware 01-952 7402 Hi-Fi — Tape Equipment

EDGWARE ROAD, LONDON WZ 190-194 Station Road, Harrow,Middlesex 01-663 7788/9 Discount Stock List

354-356 Edgware Road, London W2 01-402 5854/4736 Free at all stores
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Mk 111 Sound to Light Unit
Chassis Version

The unit converts the audio-frequency

on the loudness of the audio source.

Max. power |-5kW per channel at 240V a.c.
Complete assembly built and tested. Size:
7in ¥ 3in. Price £27-50.

The audio drive voltage is derived directly from
the amplifier output or across the speaker load.
signals
into a three-coloured light display when used with
coloured flood lamps or similar; the colour depend-
ing on the frequency of the signal and the intensity

9in x

MN3 3 Channel
IC Mixer

e

Three channel I.C. audio mixer kit MN3 is specially
designed for the home constructor or educational
project. Suitable for use in domestic audio, disco-
theque and simple p.2. applications. The MN3
mixer kit has the following features: Advanced
design using 5 ICs; Stider fader level controls
mounted directly to p.c. board; Full range Bass and
Treble controls; Uses top grade components with
fibreglass ready-drilled and tinned printed circuit
board and the unit may be operated from twin 9V
batteries (PP3) if required.

As optional extras, an attractive ready-punched
facia panel and tontrol knobs are available. The
unit is available as a ready built mixer with facia.
Size: 9.5in ~ 4-8in x |-5in (with facia).
Construction manual available separately at 25p.
Kit Price £31.

STL/1 Single
Channel
Sound to
Light Unit

Single channel ''Sound to Light' unit with 60mm
stider fader controls for audio trigger level and
background load dimmer.

This unit is switchable for response to High, Mid.
and Low frequency audio signals. selected by facia
control. A D.J, “puise-flash’ push button is fitted
for manual flashing of the lamp load together with
neon load indicator,

Maximum Load: I kW at 240V a.c.

Size: 8in x 3-6in x 3in. Price £14.30,

Practical Electronics
“Scorpio” Electronic
Ignition System Kit

was described in the November and
issues of Practical Electronics.

boats, go-karts, etc.

Case size: 7:25in » 4-Sin - 2in approx.
Complete assembly and wiring manual 25p.
Price £12:10.,

This Capacitor-Discharge Electronic Ignition system
December
ft +s surtable for
incorporating in any I2V ignition system in cars,

STL/3 Sound to Light Unit

L

-

!
i
-

a)u

The performan:e of this unit is similar to the Mk I 11
chassis version above, but is provided with an
attractive black anodnsed facia panel and designed
to mount directly into equipment desks or cabinets.
High, Mid. and Low frequency channel sensitivity
controls employ 60mm slider faders for present-
day attractive appearance and ease of use. Size:
Ilin x 85in % 4in. Price £42.35.

AUDIO
EFFECTS

CREATE "PHASE"EF FECT ON YOUR RECORDS.
TAPES,ETC., UNIQUE CIRCUITRY ENABLES YOU
TO CREATE PHASE EFFECT AT THE TURN OF A
KNOB, OPERATES FROM 9V BATTERY (not
supplied). COMPLETE KIT OF COMPONENTS
WITH PRINTED CIRCUIT BOARD AND FULL
INSTRUCTIONS. KIT PRICE £2-86.

All prices quoted include postage and VAT,

S.A.E. for further details.

DABAR ELECTRONIC PRODUCTS
98 LICHFIELD STREET, WALSALL
STAFFS WSI 1UZ

ELECTRICITY(5vols)
ELECTRONICS(6vols)

BAS I C TELEVISION 3vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make

GUARANTEE

Should you be,in
any way dissatis-
fied with the

MANUALS
study a real pleasure. The books are based on the latest money will be re-
research into simplified learning techniques. This easy- funded by return

approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

of post

----------------------1

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 THP
Please find enclosed P.O./Cheque value £............
BASIC ELECTRICITY 5 parts £5-30
BASIC ELECTRONICS 6 parts £6:40 []
BASIC TELEVISION 3 parts £3:60 []
Tick Set(s) required. Prices include Postage
YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

The serles

will be of ex-
ceptional vailue in
training mechanics and
technicians in Electricity,
Radio and Electronics.

WHAT READERS SAY

There is one fault. that being the great difficulty in
putting the books down once you begln reading.
T.0.. King's Lynn
These manuals have played an lmponam part in my
K.w.

career. . West Drayton

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

I have studied many books but have Iearned more from

‘-----1

Part One than from anything else. B.A.. Reading NVAIE co00a00a000000000000000000060030000000006a0000000663066003000000000000000a0000000000a0aa00
These books create a sound basis on which to build a BLOCK LETTERS

successful future. - Gt. Yarmouth FULL POSTAL....c.ccveiinnns gancoacoaoana 000000000000A0AAAAEAAAANAONOANAANCTANOaa I0ATas
Iampw ctifple ssediwithjthelscries: Evemh'"g el /NPT coooacoaoanacanacaanacaaacoacaacaoasaooaceaaa 000U0O00000AA00A0T0NE 00000000000000A0G

set out in self-explanatory dlagrams
D.D.. West Ham

POST NOW FOR THIS OFFER '
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I.L.P. (Electronics) Ltd

SECOND GENERATION 25 WATT HYBRID

A brand new hybrid fabrication technique, recently perfected in our laboratories, has enabled
us to achieve our latest range of completely integrated devices.

We have now finally reduced the modular audio amplifier to a simple input/output device
requiring only the addition of a basic unstabilized (split line} power supply

The HY50 takes medium power modulies to their {ogical conclusion by incorporating with it a
heatsink, which is designed in special high conductivity alloy sufficient for normal audio use
without additional chassis sinking. All chis wu(hou( smnuﬁcan(ly increasing the size of the
module comparable in size to a packet of "'King-size' cigarettes.

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

INPUT SENSITIVITY:
INPUT IMPEDANCE:

SIGNAL/NOQISE RATIO:

SUPPLY VOLTAGE:
SIZE:

TOTAL HARMONIC DISTORTION:
FREQUENCY RESPONSE:

Price £5-60 mono £11-60 stereo.

SPEC.
OUTPUT POWER: 25W RMS, 50W peak music power.
LOAD IMPEDANCE: 4-160 into 80

gdB {0-775V RMS).

Less than 0- 1% at 25W typically 0-05
better than 75dB.

{0Hz-50kHz -+ |dB.

+25V.
105 x 50 x 25mm.

Price Inclusive of VAT & P. & P.

hybrids.

expected to be found on Hi-Fi amplifiers.

“ INPUTS

curve)
Ceramic Pick-up up to 3mV.
Microphone 10mV
Tuner 250mV.
Auxiliary 3-100mV.
Input impedance 47k | kHz

OUTPUTS
Tape 100mV.
Main output. 0dB (0-775V)

Price £4-5]1 mono £9-02 stereo.

NEW HY5 PREAMPLIFIER

Unchallenged for two years, the HYS, our unique multifunction preamplifier/tone hybrid, has been brought into line with the advancements in our power

Magnetic Pick-up 3mV (within |dB RIAA

Like the HY50, the new HYS5 has no external components and has been redesigned to run off a split power line with improvements in signal/noise, over-
load capability and reduced distortion. The output has been increased to match the power module (0dB), and share the same power supply.

Overall size is reduced by the use of a new thin film circuitry while the device still retains atl the functions of the earlier device.

When combined with the HY50 and power supply only potentiometers are required to complete a simple mono amplifier with input and output facilities

The combination of two HYS5's two HYS50's sharing a common power supply (PSU50) are linked by a balance control toform a complete stereo system.

ACTIVE TONE CONTROLS
Treble + 12dB at 10kHz
Bass 12dB at 100Hz

OVERLOAD CAPABILITY
(equalization stage) 40d8 on most sensitiveinput

OUTPUT NOISE LEVEL
(below 10mV magnetic input) 68dB.

DISTORTION 0:05% at lkHz.
SUPPLY VOLTAGE 16-25V.
SUPPLY CURRENT {5mA.

Price inclusive of VAT & P, & P.

stereo systems.

SPEC.

OUTPUT VOLTAGE 4 25V.
INPUT VOLTAGE 210-240V.
SIZE: L.70 D. 90 H.60mm.

POWER SUPPLY PSU50

The new PSUS50 has a low profile look being only 24in high and can be used for either mono or

Price £5-23, Price inclusive of VAT & P, & P.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY-KENT

CANTERBURY 63218

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

where applicable,
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TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD.
DEPT. E
163 MITCHAM ROAD, LONDON SW17 9PG
01-672 3137/9080

MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT -
SPECIALISTS IN QUALITY TRANSISTOR
EQUIPMENT

OPEN 6 DAYS A WEEK.'9.00 a.m.-6.00 p.m.

NEW TUAC POWER MODULES

TP125 * 125 watts RMS continuous sine wave output
ilustrated %* 4 RCA 150 watt 15 amp output transistors
% Special layer wound driver transformer
£1 5 ' 25 % Short, open, and thermal overload protection
* Compact size: 7 x 64 x 3 in.
TL100 * 100 watts RMS sine wave
* 2 RCA 15 amp output transistors
£‘|‘| . 50 * Rugged transformer driver
% Full thermal overioad protection
* Compact size: 5 x 5 x 3 in.
TL60 * 60 watts RMS sine wave
* RCA 115 watt output transistors
£9 0 75 * Only six connections to make
* Same size as TL100
TL30 * 30 watts RMS sine wave
% Rugged transformer driver
£7 , 50 * 2 RCA output transistors
e * Full therma! overioad protection
Power supplles vacuum impregnated | Specification on all three power modules:
Transformers with supply board Incorp- | All output power rating =1dB. Output impedance 8-15 ohms. THD at full power
grs.?'?sg 1'5'0"\','57&":8:‘:::'1'-’p'1'5'5"’": ca.7s | 1% typically 0-5%. Input sensitivity 60mV into 10kQ. Frequency response 10Hz-25kHz
PS 100 =45 volts for one TL100 £8.00 +2dB. Hum and noise better than —75dB.
B8 Bl S Ve el GO I £6:12 | ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
PSU 2 for supplying disco mixer £3.50 S35 O LIS (Rl G T b PR L AR ML G LLE

Digital Llock Hils

g

4fin x 3{in METER.
S0uA or 100uA, £3-65.

30uA,

MULTIMETER Model C-7081
GN Range Doubler 50,000 ohm/

volt High Sensitivity Meter
£14-40, MULTI-

CHOOSE FROM TWO Gl
EASY TO BUILD KITS - EAGE ——— Model 200H
RECORDER ~ ' 20,000 ohm/
KIT o All components, KIT M Smaller digits than ;EEVZL E # volt, £6:50.
including P.C.B. designed for that in kit O. All components EER o
easy home assembly — Bright and steel case covered in blue 500u:A, 70p °.
and clear digits. Tough A.B.S. and white plastic (as made up
|f:)last|c ca?e with contrasting in illustration). CARDIOID
feutpanel PRICE — £21-00 plus £2-10 V.AT. DYNAMIC
PRICE—£23-00 plus £2.30 V.A.T. Total £23-10 prere
Total £25.30 inc. post and package inc. post and package MICROPHONE 2 e X /
=~/ b
Only our advanced designed techniques make these low prices possible. Model UD-130. Fre- 2nd “‘t'~-ﬁi
Both kits are tested before they leave us and are covered by the P.E.A. quency response 50—
money back guarantee. 15,000c¢/s. Impedance 3 WATT STEREO
Dual 50K and 600 ohms, AMPLIFIER

oot <o (o (1

F’Iease send details of. Kt QO D Kit M E]
ko [Jkam [] I

I | enclose PO/Cheque 1o the value of £

£6-40, £4-30

Please send me:

All above prices include 10% V.A.T. Please add 10p for P.& P. on
orders under £5. LARGE S.A.E. for List No. 6. Special prices for

EA

NAME quantity quoted on request.
P.E.A. Ltd. I ADDRESS I
35 High Street M' DZIUBAS
WELWYN 158 Bradshawgate « Bolton « Lancs. BL2 IBA

L — _—
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YES, ‘“YOU'VE GOT THE WHOLE WIDE WORLD N
YOUR HANDS”! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then—now get the
fantastic ASTRAD 17 and SEE for yourself that the incredible
Russians have done it all NOW! It’s the radio perfectionist’s
dream come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS!It will probably make your present radio seem like
a '‘crystal set”! Complete with optional battery eliminator for
both battery and mains use! We're almost giving them away at
only £18:50—a mere fraction of even today’s Russian miracle
price! We challenge you to compare performance and value with
£80 radios! *Send quickly, test on mail order 7 day approval
fromreceipt of goods, refund if not delighted. Or call. Volume
controlledfrom a whisper to aroar that wouldfilla hall! Much wider
band spread for absolute "pinpoint’’ station selection! Plus
“MAGIC EYE” tuning level indicator for uftra perfect tuning
sensitivity! Yes, the Russians have surpassed themselves, proving
again their fantastic ability in the field of electronicsand brilliantly
reflecting their advanced micro-circuitry techniques in the field of
spaceship and satellite communications. Yes, EVERY WAVE-
BAND instantly at your fingertips including Standard Long,
Medium, Short and Ultra Short Waves to cover the four
cornersof the earthduring 24 hoursa dayincluding all normal
transmissions. VHF: FM/USW, AM: LW, MW, SW, gets,
focally,local & new stations notyetoperational,and messages
from all over the world! Expensive TURRET TUNER side
control waveband selection unit {(as used on expensive T.V.'sh).
Every waveband clicks into position giving incredible ease of station
tuning! Genuine push-pull output! ONJ/OFF volume and separate
Treble and Bass tone controls for utter perfection of reproduction
and tone! Press-button dial illumination! Take it anywhere-—
runs economically on standard batteries (obtainable everywhere)
or direct through battery eliminator from 220/240V AC mains
supply. Internal ferrite rod aerial plus built-in “rotatable’’ tele-
scopic aerial extending to 39 in approx. It’s also a fabulous CAR
RADIO. Can also be used through extension amplifier,
tape recorder or public address system. SIZE (3in x I10in
4iin overall approx. Magnificently designed, in highly polished cases.
Made to give years of perfect service. Purer & sweeter tone than
ever. (U.K. service facilities & spares available for years & years to
come, if ever necessary!). With WRITTEN GUARANTEE, manual
with snmpIeA operating instructions & circuit diagram. PLUS
uitra sensitive earphone for personal listening. ONLY £18.50
(with mains/battery eliminator £2-25 extra) BOX, POST, ETC.
45p. NO MORE TO PAY! *BUT WAIT, for only 75p extra
you get thesensational “COMPUTERISED” WORLD TUNING
GUIDE (it enables you to zone and time in a flash for transmissions
the whole world over—even a child can do itin a flash—it even lets
you know when to tune into the U.K. when abroad. NO
GUESSING! NO MESSING!) PLUS Standard ‘longlife’ batteries
and Converter Plug. (Sorry—We cannot change these new radios
for any earlier model already purchased.) Send quickly to Uxbridge
Road address, or call at either Store. But HURRY!
SHOPERTUNITIES SAVE YOU £££'s & £££'s!

THOI

SHRON

Pl
(v.

MAINS,

This equipments got
EVERYTHING!

Combined
VA AM/EM

RADIO and
CASSETTE

WITH REMOTE
CONTROL MICROPHONE

by our standards!). We've snapped up 500 magnificent machines. Latest sen-
sation in the world of-sound! First-class makers! Fabulous VHF, AM/FM
Radio AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries or mains. (Simply plug in the 220/240V AC line cord).
Record and play back anything, anywhere! IMPORTERS RECOM.
MENDED RETAIL PRICE £44! WE OFFER AT UNDER HALF PRICE!
Wonderful features: ¥ Press-button Keyboard Control Panel or latest
MASTER SWITCH CONTROL! % “MAGIC EYE” Visual Battery
check/recording level indicator or built-in automatic Leveller! % Sepa-
rate ON/OFF and HI-LO volume controls! % Heavy duty built-in
speaker! % Earphone (for personal listening or “monitoring’’) and extension
speaker sockets! % Remote control microphone! <+ Built-in swivel
telescopic extension aerial (24in approx.)! Magnificently made case
with carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30. 60,
90 or 120-minute Cassette Tapes, obtainable everywhere. AND the amazing
built-in full circuit VHF, AM/FM Radio gives you superb clarity of tone, in-
credible station selection. Unique rotating Station Selector Dial—gets, locally,
localcity and regional stations in every part of the country, plus B.B.C. National,
VHF. Picks up dozens of foreign stations. Fabulous in your car! You could pay
£E£'s morefor a Car Radio or Car Cassette player ALONE1£20.97, carr. etc.,50p—
NO MORE TO PAY! Complete withsimpleinstructions, remote controt
microphone with on/off switch and microphone stand. WITH WRITTEN
GUARANTEE. Send quickly, test on mail order 7 day approval from receipt
of goods, refund if not delighted. Or call.

BONUS OFFER: Batteries and Cassette Tape 28p extra if required.

LATEST RUSSIAN RADIO TECHNOLOGY
SHRINKS THE WORLD!*COMPUTERISED?

mys-nmastics, ceotsls ASTRAD 17

'\ G :
VES, 24 901 miles

Inches approx?—"

STANDARD LONG and MEDIUM
5SHORT WAVEBANDS
Pls ULTRA SHORT WAVES

g

Callers: ACCESS & BARCLAY CARDS ACCEPTED AT BOTH STORES

SANDS of MILES REDUGED to INGHES?

JER PORTABLE RADIO & COMMUNICATION
RECEIVER

K TO ONLY13'x 10:x8%

NSISTORS
Efp DIODES!

WAVEBANDS:

FIRSTTIME EVER!
*NOW AVAILABLE WITH

fabulous COMPUTERISED*

+ WORLD TUNING GUIDE!
NO MORE GUESSWOR
INSTANT DATA at your fingertips —

enables youto ZONE & TIME IN A FLASH

for transmissions the world over!

AM. FM. MW,
LW. USW.

~POST
AT8‘50 X

TERY
ATOR £2:25 extra

£16-02/
ERANDNEW AC/DC BATTERY/MAINS

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de-luxe portable BATTERY/MAUNS tape recorder and player—and incredible
Shopertunities bring it to you for ONLY £10.95. Due to our cut price we
cannot name first-class makers—but rest assured you're getting one of the
BEST! Expensive “PIANO KEYBOARD” CONTROL PANEL (or latest
MASTER SWITCH control) AND AUTOMATIC LEVEL CONTROL.
No fiddling with awkward tape and reels, just ‘‘sfap-in’’ a cassette and off you
go! (Takes 30, 60, or 90 minute standard cassette tapes obtainable every.
where.) Amazing performance ensures perfect tapings and superb reproduction!
Remote control microphone. Rapid Rewind! Fast forward! Beautiful tone from
a whisper to a roar! Complete—record anywhere, indoors or out! Runs
on standard batteries AND 220/240V AC mains, Separate jacks for remote
control microphone, etc. Size 94in X 5in X 24in approx. Design can vary slightly,
With carry handle. WRITTEN GUARANTEE and full instructions. {Importers
recommended selling price £26:97!) OUR PRICE ONLY £10.95, post, etc.
50p. NO MORE TO PAY! Send and test, on mail order 7 day approval
from receipt of goods—refund if not delighted. Or call at either of our stores.
BONUS OFFER (Rationed one per customer)—Cassette tape, Standard batteries
AND microphone stand 55p extra if required.

f Order by post to Uxbridge Road address or call at either store. :
| Bargains galore at both stores. —(COMMERCIAL TRAVELLERS PLEASE
l NOTE: Merchandising office at Holborn Store.)

T

Dept. PE/NC/36,164 UXBRIDGE RD. (facing Shepherds Bush Green),
LONDON WI2 8AQ@., (Thurs. I, Fri. 7). Also at 37/3% HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs,
7 p.m.) BOTH OPEN MON. TO SAT.9 A,M. TILL 6 P.M.
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BLOOMSBURY CENTRE HOTEL

Coram Street, Russell Square
London W.C.1

12-14 MARCH 1974
Tues/Wed 10.00-18.00 hrs.
Thurs 10.00-17.00 hrs.

THE ONLY EXHIBITION IN
EUROPE EXCLUSIVELY
FEATURING

PUBLIC ADDRESS

&
ALLIED
EQUIPMENT

There will also be Lectures and
Demonstrations

Tickets and information from
the organisers

THE ASSOCIATION OF
PUBLIC ADDRESS ENGINEERS
6 Conduit Street, London
WIR 9TG ENGLAND
TEL. 01-493 5256

NOW AVAILABLE IN THE U.K!

CHNAGLIA

ONE OF ITALY'S LEADING TEST EQUIPMENT MAKERS

PRESENT THE CORTINA MINOR
R | ] f
| G i S o gole
TN
A\ ‘J ! I
A\ R/
L. . LIz
e (as ea

Ong\ of a range of professional quality instruments now
available to U.K. users

@ SENSITIVITY 20,0000 /VOLT (D.C.), 4,0000/VOLT (A.C. ROBUL

DIODE PROTECTED PRECISION MOVEMENT.3§ RA)N.GESO D%:T
VOLTS 0-100mV, 1-5v, 5V, IS5V, 50V, 150V, 500v, 1,500v. D.C.
CURRENT 0-50uA, 5mA, 50mA, S00mA, 2-5A. A.C. VOLTS, 0-7-5v,
25y, 75v, 250V, 750V, 1,500V, A.C. CURRENT 0-2SmA, 250mA,
2-5A, 12-:5A. dB RANGES, —10 to + 69. RESISTANCE RANGES
10k, IOMQ F.S.D. CAPACITANCE RANGES [00uF, IF FS.D @ AC-
CURACY—RESISTANCE, D.C. VOLTAGE AND CURRENT, 2:5%.
A.C. VOLTAGE AND CURRENT 3-5% @ OHMS RANGES POWERED
BY INTERNAL BATTERIES @ COMPACT SIZE: 150 x 85 x 40mm 350gr
® CLEARLY CALIBRATED DIAL WITH ANTI-PARALLAX MIRROR
@ PROFESSIONAL QUALITY COMPONENTS EMPLOYED THROUGH-
QOUT @ FULLY GUARANTEED FOR 12 MONTHS @ AFTER SALES
SERVICE AND SPARES FACILITIES @ SUPPLIED WITH ADDITIONAL
SHOCKPROOF PLASTICS CARRYING CASE, TWO HIGHLY INSULATED
TEST LEADS AND INSTRUCTION BOOKLET @ SPECIAL 30kV PROBE
FOR D.C. MEASUREMENT AVAILABLE AS AN OPTIONAL EXTRA.

PRICE £13 (p & p 80p) PROBE £7-50 inc. of VAT
For full details of the Chinaglia range contact:

CHINAGLIA (U.K.) LTD.

Tel. 01-352 1897

19 MULBERRY WALK, LONDON, S.W.3

EEMI
ELECTRONIC
ORGAN
KITS

There are four
excellent quality
models for the
do-it-yourself
enthusiasts

JePortable —4 octave keyboard with 10 voices, 3 pitches— vibrato,
£145.29. JConsole—5 octave keyboard with {0 voices, 3 pitches.
Keyboard can be split into solo and accompaniment. Vibrato,
built-in amplifier and speaker £250:93. JrConsole—2 < 4 octave
keyboards and 13 note pedal board, 29 voices. Vibrato, Delay
Vibrato, Sustain, Reverberation, Percussion, Wah Wah, £406-00.
*Console—2 < 5 octave keyboards and 32 note pedal board, 32
voices. Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion,
3 Couplers, etc., at £572:55.
V.A.T. please add 10%—show separately on order.
All components can be bought separately. Send 50p for 24-page
catalogue which includes details of specialised components plus

free vouchers worth 50p.
Also available-WIRELESS WORLD SOUND SYNTHESISER KITS

complete with reprinted instructions,

ELVINS
ELECTRONIC MUSICAL INSTRUMENTS

Components suppliers to the music industry
12 Brett Road, Hackney, London, E.8
Tel. 01-986 8455

8 Putney Bridge Road, London, SWI8 1HU
Tel. 01-870 4949

20¢
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Trannies

All orders sent to our new

ALL PRICES
FULLY

AMTRON KITS

Wehave beenappointed stockist of Amtron
high quality construction kits (20p P.&P.
on all kits)

£1
£1

£1 Bargain Packs

10 8ilicon npn power transistors
(2N 3055}, tested/unmarked.
30 Plastic FET'S, unmarked/untested.

N £ Similar to 2N3819,
retail shop at: INCLUSIVE UK65 Transistor tester 280 | g) 20 TO5 transistors mpn 2 to 5A,
. UK120 Hi-Fi amplifier 12 520 untestedfunmarked.
4 Bush House, Bush Fair, OF VAT Uil (e 0 2R (oo (T (IS,
""" v ., untested/unmarked.
HARLOW, ESSEX. UK 220 Bignal injector ... ... 257 g1 30 Plastic 2N3055 unmarked/un-
’ UK300 Four-channel radio control tested. TO220 case
transmitter ... 8.55 d ¢ 7
Tel. 37739. P/P |0p. Catalogue |0P- UK310 Radio control receiver 3.28 L LPET(':M[M purpose. fully tested
UK325 "GOX2” ghannel splitting £1 500 Carbon resiators, §, §, 1, 2W.
74 Seri TTL unit, 1,000 and|2.000Hz], ... %14 7:88 | £1 100 Electrolytic condensers.
eries m Ul\(‘gzol GO((:!xand Ch%‘;)"éi “X'“m“g T £1 250 Ceramic Polystyrene, silver mica,
. a & 2,5 d - etc., condensers.
(National Semiconductors and 1.T.T.) ik BEL1D gf;rstczf):’gz g~gg £1 250 Balyester, Polycarhionate, paper,
aci a H te., dens
LOW PRICES, HIGH QUALITY Ll UK315 MW radio receiver 788 | 51 55 Botentioieters, ausorted.
t'1102(3i Eualless 109% on ;44?7. H’m 5215;5 $4°f23 ;;'35 gg‘gs ﬁi‘,{f"ofﬁéi“ﬁﬁ?i\’v’;’iﬂﬁi a“g:r:d ror7;gz £1 2‘52 High Stab. 1%, 2%, 5%, re-

e column . Y. . R aiatore.

;Ios. 1+ 26+ 7448 £1-98 £1-81 ‘, 74141 ﬁ'éo ﬂogg free Amtron catalogue. £1 1lb Assorted nuts, bolts, washers,

400 20p 168p 7460 20p 16p 74145 -66 A These ki i include V spacers, etc.

7401 20p 18p | 7461  £0p 19p | 74150 £330  £275 se kit prices include VAT |, G800 L0y switehes, rotary, lever,
7402 20p 18p 7453 20p 18p 74151 £1.21 £1.156 micro, toggle, etc.

7403 20p 18p 7454 20p 18p | 74153  £1.32 £1.15 R £1 50 Presets Potentiometers.

7408 21p 18p | 7460  20p 18p | 74lp8 £220  £1.87 ou NEw 5 p

7406 2lp 19p 7470 33p g | T4lon 165 £1.21 Any p"‘cﬁf“c"’ £h T & R M {3
7406 54p 49p 7472 33p 30p 74156  £1.8b £1.21

7407 54p 48p 7473 46p 42p 74157 £1-54 £1.43 RETA".

7408 20p 24p Il 7474 44p 40p 74160 22-13 mog .I. $

7409 20p 24p 7475 83p §7p 74161  £2- £2-0 ow

7410 20p 18p 7476 55p 51p 74162  £4.84 £4.54 ransiormers

7411 23p 21p 7480  £1.10 99p 74163 £4-84 £4.54 Primary 200-220-240V.

7412 40p 38p 7481  £1.37  £1.28 74164 £2.73  £2.63 OPEN £ P./P.
7413 alp 20p 7482 £1-10 89p 74165 £2-73 £2-63 MTI111 12V 054 1-11 16p
7416 48p 47p 7483 £1.32 £21-29 74166 £4:28 £3-04 MTI11/3 24V 0-25A 1-85 20p
7417 © 57 53p 7484 £1.32 £1.21 74174 £2-78 £2:68 Mon. to Sat. 7—5.30 MT71 12v 24 176 22p
;:20 §Op égp 7485 524-;5 £2.64 74175 £i-ga gi-g% MT71/B 24V 1A 178 22p

22 0p D 7486 p 41p 74176 £1- £1. . i MT18 12V 4A 247
7423 60p 58p | Tioe e edm | Jiinm so1s  spes | Fric late opening 6 pom. |NTR. ST 4 4R SO
7425 80p 53p 7490 82p 71p 74180 £2-75 £2.64
7426 35p 31p | 7492 84p 85p 74181  £6.49 £6-05 30V transformers
The SR %% | Hel o8 S | Tiie fpes  foas EERSER RS Thim] 2000240k, Becondary yallase

4 ¥ . ' ) o w0 24, 30V o

7430 20p 18p | 7405 £10a 108 | 74190 £08  s5.6 o K3 L LA L | Frlist ity o N
7432 42p 33p 7496 £1-25 £1-15 74191  £2:-30 £2.24 axs o 250 £ P.JP.
7435 97p 81p 74100 £275  £2:58 74192 £2.53 £2-30 31 x 3 o oo | |uTi2 054 1-32 22p
7437 b 74p 74104 2118 £1.14 74193 £2-53 £2:30 3 30 3o || 179 14 1.80 36p
7438 7P 74p 74105  £1-18 £1-14 74194 £3-27 £3-15 17 % 24 om0 an 1| w13 2A 2-96 36p
7440 20p 18p | 74107  48p 48p 74195  £242  £2-30 17 %81 et s || mMT20 34 3.30 12p
7441 81p 78p 74110 67p 85p 74196  £218  £2:06 17 x5 (Plain) so; MT51 5A 4-84 49p
7442 81p 78p 74111 £1.52 £1-40 74197 £2.18 £2.06 L e (o 57 57

7443 2140 £182 | 74118 £1.10 80p | 74198 £6:65  £6.05 T i FAs 46y | | 50V transformers

M AE g6 ) T sl ae | 74198  £6-65 oo R 20p 20p | [ Brim. 200 220-240V. Secondary voltage,

15 2 . 7412 7) 4200  £26-40 1.12 25 50V or 25-0-25
7446 £2:31 2218 74122 $170  £186 | 2 el e 2;‘7' PP,

- - : . MT102 054 176 30p
Linear Integrated Circuits Resistors NTIO3 1A B8 3
301 DIL 50p | 723¢ DIL 99p 1 watt 5% carbon ...... 1p | MT106 4A 802 22p
301 TO99 56p (723¢ TO99 85p t watt 59 carbon .. .. 1p
301 8 Pm DIL 46p|74lc 8 PIN DIL 38p 1 watt 109 carbon . g4p | 60V transformers
28:A 99 ggp ;:{c ITt)%N DIL 295 ;ang:tlo lohxznl; to 47 megohms 4 g:in\:’;ozooa‘zﬂo-azwa'. Becondary voltage,

A p|741c 9 1P watt mjo 2% ...... p |24, 30, 40, 48, 60V or 24-0-24V or
301A %PIN DIL 86p{747c DIL 48p range 10 ohms to 1 megohmu 30-0-30V.
307 1L 88p(748c  DIL 39p £ P./P.
307 aPNDIL  ocepl v 0¥ i MINITRON DIGITAL MTLZAT 1A% ¥
gggA ;833 g:gp THE FERRANT! INDICATOR TYPE 3015F MT127 2 3-80 a4p
709¢ DIL '353 RADIO IC Read 09 and decimals. ONLY £1-65 Miniature transformers
709c  TO99 31p|ZN414 21.82 Prim. 220V £ PJP.
400mW ZENER DIODES BT606  100ma 6-0-6V 088  15p
. VOLUME CONTROLS BZY88 Beries 33 volt to 33 volt. - BT909  100mA 9-0-9V 088  15p
Elettrolytlt m Potentiometers 1-99 100 plus BT 201 2Q100: AR 2205 12Vag1;08 R 59
. e el G i T SO, » 6p BT24024 100mA 24-0-24V 1.95 15p
Capa(ltors ;‘i‘:‘gg 1(::113‘?.8:3{;31 gang (sterco)d4p. | Trausistors/ | BC109 1lp | BC303 50p | MPSI21 38p | TIP32A 78p | Diodes &

4 VOLT | 16 VOLT | 40 VOLT | Sngle type with D.F. switch 13p [ 2700 BCIL) ‘240 | BOYT0 175 MPALss 80y  TIPBAA. | Loolnert
43,;1: 84p|15uF 81p|47uF 8ip Xt AC107 18p | BC125 16p 1 BCY71 37p | NKT?1128p £1.54 | IN914  8p
;08“; g P :i)gbmp g;p ‘,‘8‘5‘1 1gx> e O RIEKEIE O AC126 14p | BC126 25p \ BCY72 17p  NKT21228p | TIP35A 1N916  8p
320“}’ & P 1'0“1-‘ gp "20“1-‘ un B \(,1‘27 13p BC132 16p | BD131 68p | NKT21425p 2 1N4148 8p
W000uF  13p|204F  9p|4T04F  19p | DAESETS ACLAIK 3oy | BOL3s 10y | BDI3s 4% | NKToG1g35 o '3a10 | 1Ni007 by

Small high lity t lineal P > P 5 42p P i 4007 22p
470uF  20p|6B0uF  17p GBOuF 28 onle). Allvaltes ‘130.5y,§§g‘oh",; ACI41K 20p | BC137 16p | RD136 50p | NKT27120p | TIP41A 78p | 18113  17p

63 vouT |10 P | 10004 25p | NP0 @peach | ACL76 15p | BC138 36p | BD14121-87 | NKT27420p | TLP424 01p | RAI00 18p

1500uF  25p|2200uF  44p 0.5 watt, 61p each ACI87 18p | BC142 33p | BD142 50p | NKT27528p | 2N706 18p | BA102 25p

ggﬁg ggzooour 43p Agiggx ggp ﬁg“i 33" | BFi59 383D | NKT40371p 2:9331 ggp BAlls  8p
A p 14 P | BF173 28D  NKT40583p | 2NIL D | BAl44 14p

:ggulf (li »| 25 VOLT THYRISTORS ACIS8K 200 | BC145 26D | BF177 28p | NKY603F | 2N1132 28p | BAl4s 22D
saoull:' 13” lgu; Gip PIV. 50 100 200 ACY17 24p | BCi47 8p | BF178 20p 86p | uUN1613 22p | BAl54 14p
1506‘ P 18» 37“}? 8ip 63 VOLT 1 Amp 28p 85p 4lp ACY18 21p | BC148 8p | BF179 35p | NKT613G 2N1711 26p | BAX13 14p
ezoo“F 13” m‘; ¥ egp 1uF [ 3Amps  44p 50p 60p ACY19 25p | BC14¥ 9 | BF194 15p 33p | 2N2904 40p | BAX16 14p
200uF P | 100u pIluF sin PIV. 200 400 ACY20 22p | BC153 16p | BF195 17p | NKT67426p | 2N29044 BAY18 19p
3300uF  26p | 150uF 8p -“x-‘ 3P 1 Amp 44p 53p ACY2! 23p | BC164 17p | BF244 27p | NKT677C | 44p BAY31 8p

10 VOLT 220uF 10p [ 4-7uk 8:p 3 Amps 80p ACY22 18p | BC157 13p | BF260 29p 24p | 2N2905 46p | BY100 19n
Aiok T 478;‘;: 13p e;-aug 8ip ACY3) 88p | BC158 12p | BF329 18p | NKT71332p | 2N2924 18p | BY126 16p
T Siteoar. B 8 | supE swivew DIy 44 | holor 13b | BR3so 379 OCID Sap  5N3053 20y ] BYX10 245

. I A 2 44p 6 D | BF. P p | 2N3053 26p | BYX10 24p
100ut’ G \2200uk 309 Soult 10/} SEST1ID cach.D.F.D.T.13peach. | Ap143 39p | BC16A 1lp BFY84 28p | OC20  55p 2N3004 55p | OAs 199
330;‘1}? mg 5000u¥  68p ngF m: Agi(g ggp {;Clgg] %;v BFXB86 35p 1 gc-.)a :gv ) 2g§gg; ﬁp 0AL0  24p

3 5 MINIATURE NEON ADI5 P | BCL D | BFX86 22p | 0Cu5 P | 2N3702 11p | 0A47  9p
fiohie 15 enr  mplsioir i | LAMS Ables 3% BCloho 1 MEXE B0 S MR AL oiR B

! X . 2 P 5182 P % p | 2N: P | 0A73 1lp
;500#; 15uF ip|470 Uk %gv 240;/ or 110V 1-4 5p. 5 plus 410 | AF114 18p | BCLSSL 11p  BFY50 2lp | OC35  50p 2N3705 11p  OA79  8p

2004 24p 81p | 1000uF p | each. AF115 18p | BCISIL 11p | BFYSL 179 | OC36 500 2N3706 11p | OA81  Bp

Mullard Pol ter C it AFll16 igp chssL :ulsp BFY52 17p | OC44 }2» 2N3707 lip | 0a85 11p

AF117 18p | BC2IZL 11p | BFY64 39p | OCi5 p | 2N3708 11p | 0AS0  8p
cz:‘) ;rm“ olyester Lapacitors ARLIS 62p ‘ BCu3L 1o | BEYS0 729 | 0CTO0 23 | 2N3709 11p | oas1  8p
AF124 27p | BC214L 11p | BSX20 19p | OC 14p | 2N3710 11 A95
250V P.C. mouhting: OOI;AF 0-015, 0-022 33p. 0-033, 0-047, 0-0684p. 0-1 4;9 015, AF139 39; BC258 9: | c407 22p | OC72 14; \ 2N3;11 D: gA230 1?;
122’229?17“:.3!3579 047 94p. 068 12p. 1uF 14p. 1-5uF 22p. 2:2uF 27p F239 41p gc‘zgs 29 C426 3:{» 0C81 égp ' 223794 17p
AL100 77p | BC267 14p | C428  3lp | OC83 p | 2N3819 28p
400V : 0-0014F, 0-0015, 0:0022, 0-0033, 0-0047 3p. 0-0068, 0-01, 0-015, 0-022, 0-033 33p. | AL102 66p | BC268 15p | C480 17p | OC84  28p | 40361 50p
0-047, 0-068, 0.1 44p. 0-15 8¢p. 0-2283p. 0-33 12p. 0-47 14ip. AL103 55p | BC300 40p | MP8111 35p | TIP29A 53p | 40362  50p
160V 0-01,F, 0-015, 0-022, 0-033, 0-047, 0-068 84p. 0-1 4p. 0-15 4p. 0-1 44p. | BC107 1lp  BC301 32p | MPS112 42p  TIP30A 64p | 40636 50p |
0-15, 0-22 bip. 0-33 7p. 047 94p. 068 12p. 1uF 14jp. 1-5uF 22p. 2-2uF 24p. \ BC108 1lp | BC302 30p | MP8113 35p | TIP31A 84p |
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NEW VAT INCLUSIVE PRICES

SN7400
SN7401
SN7402
SN7404
SN7408
SN7410
SN7413
SN7420
SN7430
SN7441
SN7442

INTERNATIONALLY
KNOWN BRANOS
{st. GRADE OEVICES AT NEW

ROCK BOTTOM PRICES

7¢ Series TTL PRICE BARRIER SLASHED

l&[] LITRONIX
Ll DL707
READOUTS SERIES

18p SN7447 £1-10

180 SN7473 41p | .3 high

18p SNTILA o charactgrs ALSO
18p SN7475  50p 1
20p SN7476 44p 14 pin il

18p SN7490  82p REF
3p SN7492 84p A
18p SN7493 - 82p | gy pp, LED1
o g

a1 p

i snrarst ervg | L899+ 20p VAT = £219

SN74192 £2-15

100V
200V
600V
1000V

1000

BY100
BY103
8Y105
8Y126
8y127

OR
FILAMENT INDICATOR
MINITRON - 3015¢F & 6

e
u 16pin Dit

9 e RMS 2amp
20p 50V 35p
22p 100V 40p
25p 200V 4sp 6 7
38p 400v  S0p at BREAKTHROUGH

PRICE £17-49

15ip

16ip Cheapest Opto yet

173 b

2p |GaAsp LED’s

264p

30p ( LED2. 04125 26p

1N4007 164p IN5408 33p ' LED3. 0175 17p

o,
e FMEN 5% LEDS o475 75
163p BY176 £1-65 g
16 BY182  £1-65 =
16%p BY250 25ip LUEULRE Vat Inclusive Prices

210

Copperclad Plain Extra
0-1inG-15n 0-15in P & P | DUAL IN LINE 8 pin 134p,
174p. 24 pin 264p, | 28 pin

2¢in x Vin 7p p

2%in x 34in 24p 1t8p 12p

2¢in x 5in 24p 23p 13p

34in x 34in 26ip 23p

3in x Sin 30p Wp 2p

17in x 23in -82p 63p 45p 10p
17in x 33in £1:10 86p 680p 10p
17in x 5in 0p 10p
Dlp Breadboard t15p
Verostrip 28p
Spot Face Cutter 44p
Pin Insertion tool 55p

Terminal Pins {packs of 50), state size 55p

DIGITAL CLOCK

on
a

chip

Just Ima?me‘ one MOS LSI L.C. eliminating
15 MSi 1.C.s and numerous other com-
ponents. Either
120r 24 hour. 4 or6 digit
500r 60Hz  operation
leading zero supression
single supply

voltage

similar to DIGITRONIC in

P.W. March 1973.
Only

£7-99

With 4 LED's £16-59
With 6 LED's £20-75

BRESTG electronics

OVERSEAS CUSTOMERS DEDUCT
ONE ELEVENTH.

40 pin 0
2IG ZAG: 14 pin 194p, 16 pin 21p.

l I.C. SOCKETS l

14 pin 154p, 16 pin
i 394p, , 36 pin 41p,

HEAT SINKS
TV2forTO-66 15p. = SF for TO-5
TV3forTO-3 16p. 18F forT0-18

[] Sizp. |

DIP10/2 for
SL403D
DIP14/5 for

TV4 torT0126
TVS tor T0-220

R S'ORS Price c‘ ,'ORS n ¢ w
Rating Type Tolerance Range Esch | MULLARD C333, 629 and 630 series <
—Ceramic Plate. E12 series from s
¥z watt  Carbon Film *5% £12 Series 50 to 330KN B2 | 18R 10 0-002uF . S3p. Sra. 1S e
+ watt Metal Oxide Film *2% E12 Series 100 to 1M 4ip
+ watt Cermet  Thick Film 2% E12 Series 560 to 150KN ap CERAMIC DISC—LOW VOLTAGE— POWEH PACK CONVEHTEH
+ watt Carbon Film 5% E24 Series 100 to 10MN 1ip 0-01uF. 0-022uF, 0-047uF, 5ip; Y
}watt  Carbon Composition 050 (2-20n)2:70 330 3-90:4 10 4P [ 0.1uF, 0-22uF 64p. Switched 3. 6. 7; or 9 volts
1watt  Carbon Composition =10% (5-6n)6-8n: 8-2n Sip Up to 400mA Output
1 watt Carbon Film +5% E12 Series 100 to 10MA 3p | POLYSTYRENE (160V)—From 10pF Powar
2 watt Carbon Film ~5% E12 Series 100 to 10MN 6 | to0-01uFin multiples of 10pF: 15pF: | . 3 5 Quiput
2 watt  Wire Wound ~10% E12 Series 0220100 470 10p | 22pF; 33pF 47pF and 68pF, 44p. ,me \‘_jgsn b ) Transistor
2} watt  Wire Wound +5% E12 Series 10 to 2700 10p . L N Mains Lead
5 watt Wire Wound +5% ~ E12 Series 0 50 to £-2KN 10p MYLAR PLATE , (1°°V)1 '_]080 ZPEI © {over art)
10 watt  Wire Wound 0-50to6 8N 11p | 2000pF. 5000pF, 24p, 0-01uF, 0-02uF, E‘;‘:;:’
10 watt  Wire Wound +5% 10K 15K 20KAN: 25KN 17p | 0-04uF, 0-05uF. 34p; 0-068uF, 0 1uF, on
15 watt  Wire Wound 100 1o 6-8KN 13ip| 5p; 0-2uF. 64p. Potaniy '
80 25°v POLYESTER Rfver_sal ransistor
DISCOUNTS: 10% on any 100 or more mixed value or wattage. 25% on any 100 or more same !gLO‘?:?D czO'((l‘!SuF 0-022uF) Switch g?:mzﬁa':r
' ' Indteator ¢,
. aweandsamewattage. | Q0SWE 0-0MTF 3ip; 0 0GBuF. SN G
- | 4p; 01uF. 0-154F, a3p; 0-224F. T aberree 2
TRANSISTORS and DIODES 0SBl o O S | S e €
AC107 16p| ASY25 33p| BCIA  244p| BF180 3p|BSYISA  Up | TIP4A  a1p 12p; 1-0pF. 144p; 1-5uF. 22p; ised Version of ab Ve
AC126 13p| BC107 11p| 8CY70  17p| BF181 Mp[BU0S  £1-7S|TIP42A  99p 2-20F. 264p Unstabilised Version of a ove
AC127 13 ggwﬂ 11p| BCY72  17p B;‘B‘ 28p| BU10502 £1:92 TISAg 38ip ) ' Other Eliminators (unstabilised)*

126 13 109 11p| BCZY 28p, BF185 20p| D13V 53p | TIS7 0210 — ————_—— — .
P T5p| BCI  1ip|BCZ11  aap BF1as 15p|MJa000 €149 [ 71501 3p [2N3056  S1p (24289 19p | AAZI3  11p|BAX13 9 gVO"S 3{"0:0 ggm: ggg
AC187 22p| BC117 22p! BDY15 T4p| BF195 1p|MJADI0  £1-49 | INEST  184p [2N30S5  52p | 2NadsT  87p |BAIDO 10p [ BAX 16 10p volts at up to 50m
AC187K  20p| BC147 10p| BD124 2pf BF19§ 16p i MJE340  52p | 2N706 13p |2NIIIA - 29p [2N44d2  £1-06 | BA102 Ngv BAY3g 4101 9 volts (miniature) up to 50mA £2:09
AC188 22p| BC148 10p| BO131 55p| BF197 15p|MJE20S5 £1-82|2N708  164p | 2N3566  18p [oN4443  £1.45[BAII0 45p (BB10S 201616 volts at up to SOmA £2.75
AC188K  25p) BC14S 10p( BO132 86p| BF200 32p|MJE3055  92p | 2N814 24;p | 2N3638 20p | Nads4  £2.09 [BAITI 55p [ BB141 99p 9+ 9 volts at up to 50mA ©2.75
ACY19  2sp| BC1S7 1p| BD131/2 £1-13| BF20C  27yp{MPF102  274p | 2N1302  20p |2N3702  13p|2N4871  60p | BATI2 99p | 88142 02p A P u i 2.5
ACY20 22p| BC158 12p| BD133 72p| BF244B  27p|MPF103  41p |2N1303  24p [2N3703 12D 2N3129  184p|BAT14 9 | OAS 9| 7} volts for Cassette Players (small}
AD140 agp| BC159 14p| BD135 42p| BF262 25p | MPF10< 45p | 2N1304 24p | 2N3704 13p | 2N§172 11p [BANS 19p [OAD p| 3 44 6 71‘. 9, 12 volts up to ;A . £3-75
AD149 49p| BC168B  11p| BD136 44p| BF263 25p|MPFI05  45p | 2N1305  24p [2N3705  12jp [oNsass  gep | BA1IG 99| 0adr 1 Fully Stabllised* Car Baitery Con-

AD161 29p) BC188 12p| BD137 S0p| BF272  £1-21|MPF106  454p | 2N1306 24p | NIT06 Wp | 2NS777 47p | BA128 Mo |0A79 0p A tched outputs of 6

AD162 20p| BC171 20p| BO138 55p( BF3%0 37p|0C28 50p |2N1307  27yp [2N3707  12p[2NBO76  184p | BAIZY 23p | 0A8) 8p| verter, giving switched outpi b

AD1612PR sgp| BC172  174p| BD139 $1p BFS20  £1.01(0C3s S0p {2N1308  35p [2N3708  10p[3N140  £1.01)BA143U  75pfOAss We| 73 or 9 volts

AF114 17pj BC1748 35p| BD140 65p| BFW10 $6p{0C36 50p | 2N130% 35p | 2N3709 0p [ INT41 83p [ BA143V 67p |0A90 [ P & P. on all models 16p

AF115 17p| BC177 22p/ BD201  €155) BFW11  $7p| OCee Mp [2N1613  22p [2N3710  11p|3N52 101p | BAIA 20p | OA91 [ -

AF116 17p| BC178 22p{ BD202  £1-37| RFwWa7 38p| OC45 1p | 2N171 26p [ 2NIT11 11p | IN153 29p | BA145 22p {OASS [T ——

AF117 17p| BC179 24p BD203  £1-55] BFX29 43p|0C71 1p [2N1833  523p [2N3771 €1-82 | 20360 S1p | BA14E 22p {0A200 11p Z£~£R$

AF118 92p| BCIE2L  11p| BD204  £1-371 BFX30  374p[OC72 -  p [2N2160  t1.54 |2N3772  £2.75 | apagy 50p [ BA154 20p | OA202 12p

AF124 27p| BC183L  12p| BF103 75p| BFX88 26p{ OCT5 150 [2N2219  41p |2N3773 1220 | 40362 50p [BAISS  154p [0A210 134 % tol

AF125 27p| BCIBAL  12p] BF 115 25p| BFY50 22p0C81 Wp |2N2648  ssp [ZN319 28p f apage 55p {BAISE  164p |OA211 30p All 5% tolerance

AF126 21p) BC187 {p| BF160 25ip| BFY5t 22p | OCB3 25p | 2N2905 4gp | 2N3823 99p {40430 €1.39 | BA182 2Bip [IN914 »

AF127 27p( BC212L 12| BF167 24p! BFY52 22p| OC140 22p [2N2924  16p |2N3903  184p 40432 £2.17[BA220 7p [tNats M| B7YB8 400mW. 33V to 33V 11p

AF139 35p| BC213L 13p] BF173 24p| BRIOD 43plOC170 28p | 2N2925 16p | 2N3904 19p | 40673 55p | BA221 7p |IN4148 Sip |

AF172 25p| BC2144  11p; BF 177 28p| BRY3S  4dp ogm 33p [ 2N2926 all  10p ;xgggg :g: :::;g ::v g:% H: 125, 1W., 3-3V to 100V 18p

BC268 15p| BF178 2%p| BSX20 18p [TIC44 46p | 2N3053 19p p

:;gg ’132 8C3z m: aF17e 33p| BSX21 22p | TIC226D  €1.97 2N4058  134p [ AA128 10p | BAWE2 10p | BZX70, 2-5W. 7-5V to 75V 27p

§ — e = o
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VAT INVOICES ON REQUEST

UNLESS SHOWN OTHERWISE P&P ON UK.
ORDERS IS 8p. OVERSEAS ORDERS AT COST.

e e 2 c
bt
~
Mullard P 1186 SIS EA1000 A1005S A1018 A1005MS
Varactor diode tuned 20 - 20 watt Integrated 3 watt  amplfier F M tuner chassis F.M. tuner. simitar  Multiplex Stereo
FM tuning  heart Stereo  Amplitier Kit module. Price includ- fully  transistorised to A1005S but in  Decoder, fully built
£4-15, as described In Superb state-of-the-art ing handbook and 9 Volt positive earth oiled walnut cabi- and aligned, to match
P.E. May 1973 design by engineers of FREE heatsink operation net, etc. A1005S.
LP1185 matching |.F Texas instruments Our price £2-49. Our Price £6-35. Our Price £9-38. Our Price £5-95.
strip. £4-85. £31-35 + P & P 49p Quantity discounts
. .
A0DI10 I.CS 5. d dJd DVM Linears
: 9CCOQUeC
Audio I.C Leaflet No. 12. FREE (only 4
with I.C 's—10p separately ® Maximum Display ~ or — 1 999V
® Minimum QDisplay - or - 1mV
Pre-Amplitiers ® Can be scaled up to read 1.993V i
® Automatic Polarity Detection
IE::I. MNC°1i:sig:§L gu:lg ® Dual Ramp Integration ' h
MC1339P £1.29 ® Automatic Overange Indication :;p :gp gzu
® Up to 50 readings per second @ p4 14
® Chopper Output provided up zg: 23:
92p
Amplifiers Supplied with compete data \ a2p 45p 43p
250mw. MFC‘“’ESA All this on a single 16 pin DIL packed MOS LS! Integrated Circuit caams R R
- 0
1 watt, TAA300 :1-7‘; A State-of-the-Art Digital Voitmeter 1.C. JEIEKCHINIRN Canse £ MVRISVILOI 6 68
2 watt. LM380 £1-40 LM201H €15 nggus c'92
3 watt, SL414 £1-76 Motorola 10, supplied LM301 €105 NES618 £4.92
5 watt, TRA800 £1-59 o . » Suppli LM307N 66p  NESB2B £4.92
7 warl TBABI0SE1 .70 Coil-less Phase-Locked Loop | compiet FREE [ tame gl N ow
15 wait. BHAODQZ leaflet Notil | eme e e B
£3-95 y b
35 watt driver Our Price £3.05 e 5D e o
L % MC1312_decodes e
99,
S5 Frs Balel o B, 1P o el
NEW SL414 pin for Our Price Wewes BB I ol
pin = SL403D 3 watt 6 49 ms:tm 7P TAATO0 £4-49
4
€176 £ e
inc. all parts for decoder. inc. Veroboard, V.A.T.. P. & P. (Leaflet alone 10p. MFCE030A TBAGS1 :
p.) o 2

Dept. 2.

56, Fortis Green Road, London. N10 3HN
telephone: 883 3705

) ] 5k
4
MULLARD block filter NEW RANGE A
LP1175 as used with TAD 100 ; 50k(
now only £1-49 The Radio I(':‘ mNa T?wéan Suppll?d w<lg Our Price 100k
our data leaflet No. 10 iving circults an:
i Log or hin less switch {and 1k lin 13p
R.F. CHOKES, 0 1uH to 19mH_For ZNer¢ Zf)(";g:"e:;'”""z";i‘zg ‘:e’a"e’:'s"';e 1°"1’o Zsmﬂiﬁ Log or in wih swrih 250
i it k fi BFS59 15 -] P 121 p [ ual less switc
el T R, 6. P32 B | BFS60 20: ZTX303 14p ZTX451 17p ZS122 13p ZS274 19p Dual with switch 10k}, 100k} and
DENCO COILS BFS61 20p ZTX304 21p ZTX500 12p ZS123  16p ZS276  26p MO log anly 57p
BFS9%  15p %;ig}? 139 %$:gg; };P %g}fg ;gp zs8218  37p 10k0 tog + 10kN antilog less switch  44p
: BFS97 23p P (] P
;’aingsf?rtna;}g?' | BFS98  20p ZTX312 10p ZTX503 14p ZS141  43p KSO30A o 10x0 Smgle
eles 0 ol Inclusive ZTX313  11p ZTX504 43p 25142 33p Zener ] Sk { 40p
Blue. Yellow. Red and ZTX107 10p ZTX314 13p ZTX510 17p ZS170  10p Series 50k f Dual _
nale dlplench i O
ILF. T g ZTX109  15p p p p Y
14 1ga:ns‘;o;;ne5r5s IFT1,,:‘; ZTX212  14p ZTX331 16p ZTX550 17p ZS174 17p Series .
[ . 33p eac ZTX213  14p ZTX341 22p ZTX551 17p ZS176  23p p New Silver and Black Knob. 18ip
IFT 15. 76p; IFT18, 73p. ZTX214  15p ZTX382 13p 25178 38p each.
| o o om e, 2O
Dual Purpose Range: Series 1 to 7 ZIXO0IRPRI3P b R 2 4 Presets
inc. Blue. Yellow. Red and White —m' g
44p each 3 £‘£ R l ,’cg Vevnvu;al or Ho 20(\(3\
1 to 5 Green List No 5 gives full | 1 | 4v 63V 10V 16V 25V 4wy 83V 100V 160V 450V 0 1rw<van 5;p ; 025 xvan p
e - TR B N
K 2 5k : !
Ferrite Aerlals: Medium and Long- § § s:: o4p 500N 5k 50k{ 500k{1  5M
state 300pF or 500pF tuning. 87p each a | sip ' Cermet Type to TMQ only 41p.
onr L 8ip 84p  17p (4uF)
—_— Bl 5 =
Tuning Gangs ¢ P He e i VDR: t Iloermu'tor:
ng 10 sip 8ip  Bip A5 £1.21
B 6ip  6ip 2p (16uF) czv mp ass £1.49
| 2 8ip ip ) ‘ cz4 Up A 1.1
h I - ——————— CZ13A 18p  VA100! P
’ & s e, e o Beanh) | czig 1 VA1026 16p
.& 8 P e L e i oo EDEIR E296C0 AZ56 13p  VA1033 1p
k 100 84p sip — 8 12 (350V) | gogEp A256 13p  VA1034 16p
150 | [ 84 AR s P E298ED A260 13p  VA1039 16p
e Sip  fp Mo Mp I E20BED A262 13p  VA1040 16p
Type C804 Type 0 220 8ip 6p  8p 1p p 15 31p £298E0 A265 V3p  VA1053 18p
50F 61 3 365pF 80p 0 | Sip 8 1p 28p  44p E298ED P268  13p  VA1055S 160
pF 61p  S0pF 66p %5 - 350F 4 470 3p 11p 4p  20p 6p  47p E29827 05 13p  VA10565 16p
10pF 610 60pF 79p p 6p | 80 10p tp 200 259 s9p £20827 06 13  VA1066S 17p
15pF §1p  75pF Mp Type 00 1000 13p 14p 19p 22p 25p 44p 79 E29900 P336 , 14p  VAI1067S 19p
ot stp 100pF 759 8 TEGF win | 0 B B S0P 1 VA o
200 18 24 E2
25pF 61p . screenandtr mmegrgs'J | };f;g , . “g P . 9p 44p 9 149p éﬁ?om “1.;‘1’ m“g; ;::
[ 8 P all iypes 10p ; 6800 | " 1;?; o LD 149 oy ‘ Other types obtainable upon application

Practical Electronics

March 1974




TABLE TOP
HEIGHT 18"

DIA SPAN
22 INCHES

At the head of our fibre optic kingdom stands the unique genesis. This
fantastic model incorporates the largest mares tail you can buy.

Now combined with the most sensational kinetic light base ever desigried
in this field. This lamp is unique in the way that the base is opaquely
translucent. The tinted upper section allows one to see a slowly rotating
eight coloured sculptured wheel, that seems to be floating on a blue haze,
that radiates a warm mystic glow.

Thousands of optical fibres energized with colour. Fibre tips flash like
stars, bright with all the changing colours of the rainbow. Available in
blue or green. M.M. Discount price £22.95 inc p.p. and VAT.

AQUARIUS 100 :

A star for home parties, this budget priced
100-watt projector will transform your room into
a swirling image of continuously changing liquid
colour of reds, blues, yellows and greens.

This machine is supplied with one six inch liquid
wheel and includes lamp and lead. Complete

with free 2 x 2 slide projection carrier.

M & M discount price £19.95 post free.

D.IY.SECTION

THE SENSATIONAL MARES TAIL
Three sizes to choose from:

18mm ferrule, 11’ high x 22" dia.
7,500 fibres, £10.50 +20p p.p.
12mm ferrule, 10" high x 19" dia.
4,800 fibres £7.85 +12p p.p.
8mm ferrule, 10" high x 18" dia.
2,900 fibres £4.95 +10p p.p.
Complete instructions supplied.
Display bunching of various types of fibres at low
cost. TYPE A 1320. Fibres contained in a tough
flexible sheath. Makes delightful displays.

M.M. Discount Price 40p per ft.

£1.10 per yd. +5p p.p.

TYPE B. Light guides comprising of 64 fibres.
Each fibre, gch diameter in a flexible shéath
1/8 inch ft. £1.28 per yd +5p p.p.

TYPE C. ament .040 dia, single strand
flexible plastic that enables heat bending for

combined use with type A or type B.

CASCADE Height 18",
Cascade, the fibre optic that's
also a beautiful corner light,
M.M. Discount price £16.65
inc p.p. and VAT,

LITTLE GEM
Little Gem, complete with the
smaller mares tail, (8mm
approx, 18" x 10" high,
overall height from table
approx 14”"). With a single
white light display, housed in a
red translucent base, cowled
with a special moulded three
dimensional filter that throws
light in array. I1's amazing,

we have completely shattered
the style of conventional
optics with the fabulous little

22p per ft. min order 3ft 66p +5p p.p.
SLOW SPEED MAINS MOTOR

gem. ONLY £10 v to rotate oil wheel and static wheel 70p inc p.p.
inc post and T. "b STATIC COLOUR DISC
OILWHEEL 4 M.M. Discount price £1.40 inc post.
PROJECTORS L7 Specially made for optics. Complete

with metal boss. To fit motor. 4" dia, seven
prominent colours contained in separate sections.
Bulb and batton kit plus 6ft of flex

75p inc post and VAT.

Multicoloured,
For projecting psychedelic
colours 6" or 4" diameter
Ideal for fibre optics
6" oil wheel £5.00 + p.p. 15p.
4" (suitable for optics} £2.65 Terms: C.W.0. cheques/po’s
+ p.p. 10p. C.0.D. please send 50 pence when ordering

BUY WITH CONFIDENCE FROM A FIRM WITH A NATIONAL REPUTATION

MIDLAND MATERIALS

OPTICS, 7 QUEENS STREET, WELLINGBOROUGH, NORTHANTS TEL: 79831,

=]
3

(LONDON COLLEGE

OF FURNITURE

41 Commercial Road,
London E1 1LA

Department of Musical
Instrument Technology

Full Time Courses
Certificate Courses in:

Piano Tuning, Construction, Repair and Maintenance
Early Stringed Keyboard Instrument Construction:
Harpsichord. Clavichords

Fretted Instruments: guitars, lutes, viols, etc.

Violin Making: violins. violas and cellos

Electronic Musical Instruments.

Part Time Courses
Block Release or Day
Release

Stringed Keyboard Instrument Design and Manufacture
Violin Making

Early Fretted Instrument Making

Piano Tuning and Maintenance

Woodwind Instrument Maintenance

Further information from:
Senior Administrative Officer
\_ Tel: 01-247 1953

lleg

KEEP WARM ATA
COOL PRICE.

Slash central heating costs with
AMKIT.

] If you can putin electric wiring, you can install
Amkit. The unique nylon pipe hot water central
heating system, that you install yourself in hours.

Look at these advantages :

No soldering

No ‘T' junctions

No special equipment

No leaks, no lagging, no corrosion

No structural upheaval

Just reliable, effective central heating (Guaran-
teed 25 years) at a saving of between £150 & £250.
This famous system has been successfully market-
ed since 1968.

Clip the coupon, and we’ll tell you more.
To Autocon Manufacturing Co.

Spring House, 10, Spring Place, London, NWS5, 3BH
I Please send your brochure telling me all about Amkit.

Name. .. . .
IAddress B e .

I o
o e AMOD
or see for yourself at: THE AMKIT D.I.Y. CENTRE,

15, Procter St., London, W.C.1. {opp Holborn Undgnd).
Open Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m.

i
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R

0
TOTAL BUILDING COSTS

P.P. & INS. 44p
(Overseas P.P.
£1-85p)

(+10% VAT 72p)

6 &

Components include:

NEW EDU-KIT MAJOR

COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

@ 4 Trausistor Earpiece Radio ®7 Transistor Loud- @ 2 Transistor Regenera-
@ Bignal Tracer speaker Radio MW/LW. tive Radio
@ 8ignal Injector ®5 Transistor 8hort ® 3 Transistor Regenera-
@ Transistor Tester NPN Wave Radio tive Radio

—PNP @ Electronic Metronome @ Audible Continuity
@ 4 Transistor Push Pull @ Electronic Noise Genera- Tester

Amplifier tor @ Bensitive Pre- Ampilfier
@ o Transistor Push Pull @ Batterylesn Crystal Radio.

Amplifier @ One Transistor Radlo

24 Resistors @ 21 Capacitors @ 10T istors @ 33" Loud ker @ Earpiece @ Mica Baseboard
@ 3 12.-way Connectors @ 2 Volume Controls @ ¢ Biider Switches @ 1 Tuning Condenser @ 3 Knobs
@® Ready Wound MW/LW/S8W Coils @ Ferrite Rod @ 6} yards of wire @ 1 yard of sleeving, etec.

NEW

ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

Nine
aistors,
Tunable wave-

bands a8

Roamer Ten. Built

in ferrite rod aerial for MW/LW.
Retractabie chrome plated telescopic aerial for VHF
and 8W. Push Pull cutput using 600 mW transistors.
9 Transistors and 3 diodes, tuning condenser with
VHF section, separate coil for aircraft, moving coil
loudspeaker,volume ON/OFF and wavechangecontrols.
Attractive all white case with red grille and carrying
strap. 8ize 94in X 7in x 2}in approx. Parts price list
and plans 80p (FREE with parts).

/}\
) f{ﬁf )

Tran-
9

TOTAL P.P. & INS. 44p
BUILDING (OVERSEAS
COSTS (+10% VAT 69p*  P. & P. £1:85)

POCKET
FIVE

8 Tunable wavebands.
MW/LW and Trawler
Band. 7 ostages, 3
tranalstors and 2,
djodes, supersensitive ferrite

Total Building Costs

rod aerial, moving coil
loudepeaker, attractive 0
Black and Gold Case. Sire

54in x 1jin X 34in approx.
Plans and parts price list 18p
(FREE with parts).

L7

(+ 10 VAT 22p)
P.P. s. 26p
(Overseas P. P. £1°25)

Pak L2 T

Wavebands. transistors
and speaker as Pocket

Total Building Costs Five. Larger Case with
P.P.&Ins Red Speaker Grille
£2l50 .P. * and  Tuning  Dial.
26p Plans and parts price

list 15p (FREE with

(4 10% VAT 26p)
parts).

(OverseasP. & P. £)-25)

¢
!

@ Parts price list and plans 50p (free with parts)
NEW /===_g| ROAMER

EVERYDAY

WITH YHF
SERIES INCLUDING
AIRCRAFT
Build this exciting New series of deslgns ) RERANSISTORS, ‘

Evs Transistors and 2 diodes. MW/LW. WAVEBANDS
Powered by 4} volt Battery. Ferrite rod MW1, MW2, LW,
aerlal, tuning condenser, volume control, and loud- 8W1, 8W2, BW3,

speaker. Attractive case with red speaker grille. Size
9in x 5}in X 2fin approx. Parts price list and plans
15p (FREE with parts).

STATIONS. ALSO AIRCRAFT BAND

TOTAL 2 0 P.P. & INS. 30p IBAM:T:E_ 4"‘2 \f':xtt F;"neiahldI;gne;lélvol‘i%p"k"'
uilt-in ferrite rod aerial for o
(B:g;#glne goV&E?,SE‘AIS_zs Retractable, chrome piated 7 section telescopic
(+10% VAT 27p) N - ) aerial, can be angled and rotate:d for peak short wave
and VHF listening. Push-pull output using 600mW
Ev Ea;i::gs%(;t’axlago“l;l” Fowered by 9 : transistora. Car Aerial and tape record sockets. 10
- o transistors pius 3 diodes. Ganged tuning condenser

volt Battery. Ferrite rod aerial, 3" loudspeaker, etc.

!\{\\'/LW coverage. Puah Ifull Output. Parts price vvv::lt‘lm‘:':/{;/s;;t‘Otl?:pagg::gzo”aégr ‘:;:S“:o;:::ﬂv

flls.lf‘&‘" plans 15p (FREE with parts.) Attractive case in black with silver blocking. Size
L ® P.P. & INS. 30p gin X Tin X 4in.

BUILDING (OVERSEAS Easy to lol_low instructions and diagrams. Parts price

COSTS (+10%, VAT 36p) P.&P.£125) list and pians 30p (FREE with parts).

TOTAL P.P. & INS. 52p
Case and look bove.
Ev 7 transistora ;nadﬂl?dl;(sea. Bix wavebanda. BUILDING £8 50 (OVERSEAS
MW/LW, Trawler Band, 8W1, 8W2, 8W3, powered Cos (+10%, VAT 86p) P. & P. £185)

by 9 volt Battery Push Pull Output. Telescopic Aerial
for S8hort Waves. 3" Loudspeaker. Parts price liat
and easy build plans 20p. Free with parts.

TOTAL P.P. & INS. 3lp
BUILDING £4 08 (OVERSEAS
COSTS . & P. £1:85p)

(+10% VAT 40p)

ROAMER EIGHT Mk. |

NOW WITH
YARIABLE
TONE CONTROL

? TUNABLE WAVEBANDS:
MW1, MW2, LW, SWi,
W, 5W3 AND TRAWLER BAND. Built-in fernte rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull output uning
800mW transistors. Car aerial and tape record aockets.
Belectivity switch. 8 transiators plus 3 djodes. Latest 4"
2 watt Ferrite Magnet loudspeaker. Air spaced ganged
tuning condenser. Volumefon/ofl, tuning, wave change
and tone contr Attractive casein rich chestnut shade
with gold blocking. Size 9in x 7in x 4in approx. Easy
to follow inatru ne and diagrams. Parts price list
and plans 25p (FREE with parts).

from easy uo
diagr

Five noits
including master gnit
to consiruct,

Components include: Tuning Condenser: 2 Volume
Controla: 2 8lider Bwitches: Fine tone 3° moving coil
8peaker: Terminal Strip: Ferrite Rod Aerial: 2 Plugs
and Sockets: Battery Clips: 4 Tag Boards:
10 Transistors: 4 Diodes : Resistors : Capacitors :
Three tin Knobs. Units once constructed are
detachable from Master Unit, enabling them to

TRANS ElG“T 8 TRANSISTORS AND 3 DIODES

8 TUNABLE WAVEBANDS, MW, LW, 8W1, §W2, W3 AND TRAWLER
BAND. Bensitive {ferrite rod aerial for MW. and LW. Teleacopic aerial for
transistors
dial and black

short waves. 3in speaker. 8 improved type
diodes. Attractive case in black with
knobs with pollshed metal inserts.
Bize 9in x 5}in x 2}in approx. Push-
pull output. Battery economiser
switch for extended battery iife.
Ample power to drive a larger speaker Partas.
price list and plans 25p (FREE with parts).

ROAMER SIX

(+10%

TRAWLER BARD

FOR EASIER TUNING OF LUXEMBOURG, ETC. Sensitive ferrite rod aerial and tele-

ecopic aerialfor short waves. 3in speaker. 8 stages—
6 transistora and 2 diodes, etc.  Attractive black
case with red grllle, dial and black knobs with
polished metal inserts. Size 9in x 6}in x 2}in approx.
Plans and parts price list 25p (FREE with parts).

(+10% VAT 39p)

red grille,

TOTAL BUILDING COSTS

£4-48

VAT 44p)
CASE AND LOOKS AS TRANS EIGHT

TOTAL P.P. & INS. 47p be stored for future use. Ideal for Schools, Educa-
BUILDING £6l98 (OVERSEAS tion:l Atu.'.horit}i’es ‘and _allltl:medinterested ‘in_radio
4 construction. Parts price li 1 FREE
costs SO\ Noop P &P-€185) with parts). price fiat and plane 260 {
TOTAL » P.P. & INS. 33p
BUILDING (OVERSEAS
COSTS P. & P. £1-85)

(+10°% VAT 56p)

RADIO EXCHANGE LTD

*Callers side entrance ‘‘Lavells” shop
*Open 10-1. £.30-4.30. Mon.-Fri. 9-12 8at.

plus 3

P.P. & INS. 33
(OVERSEAS D F-I-_ & UE . W . s .y
P. & P. £1-25) To RADIO EXCHANGE €O., 6la

HIGH STREET, BEDFORD HMK40 [SA
E Tel. 0234 52367 Reg. No. 788372 .

6 TUNABLE WAVEBANDS: MW, LW, 8W1, 5W2, l
PLUS AN EXTRA MW BAND F | enclose £ for .
TOTAL BUILDING COSTS Name .
£3 98 P.P.&IN.31p
(OVERSEAS
P.aP.€l8s) @ A0 -
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BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

NOW! A FAST EASY WAY

TO LEARN BASIC RADIO
& ELECTRONICS

Learn basic Radio and Electronics at home—the fast.

Give yourself essential technical

r———-————————-—n

RADIO AND TELEVISION

Practical TV

Electronic Engineering
Radar Technology
Practical Radic and
Electronics (Technatron)
Applied Electronics
Radio Amateurs

Radio and TV
4

ng

rvicing, main.
nce and repairs
Telnvl-lon Malntenance
and Servicing

Colour TV

BRITISH SCHOOL OF
ENGINEERING TECHNOLOGY

BPE 70, ALDERMASTON COURT, READING RG7 4PF
Accredited by the Council for the Accreditation of Correspondence Coijeges. '

Dept.

POST THIS COUPON FOR FREE BOOK

NAME
(block capitals)
ADDRESS

SUBJECT OF INTEREST

“know-how''—like reading circuits.
assembling standard components. experimenting. building—quickly and
without effort. and enjoy every moment. B.I.E.T.'s simplified HOME
STUDY method and the remarkable TECHNATRON Self-Buiid Outfit
take the mystery out of the subject. making learning easy and interesting.

City and Gulids Radio
and TV Electrical Mech.
Eiementary Electronics
Course for Radlo
Elementary Physics
Course for Radio

modern way

fulty proven

AGE BPE 70

82 Bath St.,

ll' ]
"]ﬁxk .4
i ‘A []
'. )
- U
0 U
U
®

Kit comprises EVERYTHING

Case. cables. coil connectors.
g ¥ .
o A

Silicon grease
8 page instruction leaflet,

Fascinating to build. Fantastic improvement to your car's
performance. Complete Capacitive Discharge ignition system,
components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built

e Sustained peak performance. o Up to 20% fuel saving.
o Instant all-weather starting. Faster acceleration, higher
top speed. o Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact breaker
burn eliminated. o Purer exhaust gas emission.

A new development from the manufacturers of Gunton ignition. Price:
£8-35 inc. V.A.T. and postage. (12 volt only. State Pos. or Neg. earth).
Ready built unit also available £11-55inc. V.A.T. and postage.
GUARANTEED 5 YEARS

ORDER NOW—SEND P.0O./Cheque direct to:
ELECTRONICS DESIGN ASSOCIATES, Dept. PE3
Walsall WS1 3DE. Phone: 33652

“SLO-SYN” 3-LEAD
SYNCHRONOUS STEPPING
MOTOR

Type SS15. These
fine motors are
easily reversed,
starting and stop-
ping in less than 5°
without electrical
or mechanical
braking. Simple
relay circuit can
be applied to give DC., to winding for a maximum
holding torque of 3000z/in with 35v at 0-35 amps
through winding. For AC. (synchrenous) operation at
120r., 50Hz. Speed 60 rpm at 60Hz., 72 rpm. STEPPING.
Holding torque at 50 steps per second—100 oz/in. Can
be wired to give 100 or 200 steps per revolution witn’
accuracy of 0-1° per step non-cumulative. Torque
characteristics can be modified by simple R.

circuits. Dimensions: dia. 4”, body length 43", spindle
length 24” x 1% dia. Weight 6% Ibs, BRAND NEW in
maker’s packing. Offered at less than  maker's price
OUR PRICE ONLY £15

MAINS SOLENOID by MAGNETIC
DEVICES LTD.

A beautifully constructed solenoid at half normal
price. A 2-sided bracket is incorporated for vertical
ot horizontal mounting. Size: 27 x 14" x 14", Pull is
approximately 2lbs., plunger travel 13”. Fixing eye
takes up to %7 bolt, plunger non-captive. NEW in
original maker's boxes. £1-2¢. P. & P. 20p. Large num-
ber available, special price for quantity.

SMITHS RINGER-TIMER
Reliable 15 minute times, spring wound
{concurrent with time setting) 15 x 1min
divisions, approximately 4” between
divisions. Panel mounting with chrome
bezel 33” dia. £1-40. 15p P. & P

MAINS
SOLENOID

This little unit gives
vertical lift of approxi-
mately 1” through
hinged “elbow"
Bracket incorporates 2 fixing screws. Length of arm,
24”. 240V AC. Pull at coil is approximately flb. £1.
FREE P. & P. Special quotes for quantities.

SOLENOIDS
by WESTOOL

240AC type MM6.
3ib. pulth, 23" x 17 x
137, Travet 17, 90p.
each, P. & P. 10p. ‘
240AC type MM4. 2ib. pull,
147 x 13”7 x 17. Travel 2" 70p
each. P. & P. 10p. Ouanllly
discounts: 10-50 10%, 50 up-
wards 25%.

. SILVANIA
i MAGNETIC SWITCH

] Now complete with reference magnet!

A magne(ically activated switch, vacuum
sealed in a glass envelope. Sllver contacts,
normally closed. Rated 3amp at 120v. 1amp
at 240v. Size: {(approx.) 1% long x " dia.
Ideal for burglar alarms, security systems
etc., and wherever non-mechanical switching
is required. 10 for £2-10; P. & P. 15p. 50 for
£8; 100 for £16-50. FREE P. & P. over 10.

OPEN FRAME
shaded pole
GEARED MOTORS

(Dural gear case)
240 AC., 28rpm. NEW
HIGH TORQUE ,aPprox.
overall size: 33" x 33" x
23” + spindle $” dia, as illustrated. £2-70. P. & . 30p.
Similar to above, 19rpm. £2-7¢. P. &4 P. 30

110rpm with pressed steel gear, case (slmllar to above
but slightly smaller). £2:70. P. & P. 30p.

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES

Impedance approx. 20002, output 60 or 80 DB at 1 Kc.
As used in deaf aids, bugging devices, etc. Size (60
DB) 7/32” x 5/32" x i" (80 DB) 3” x 5/32” x {". Ex-
equipment, all tested, £4-20 each. P. & P. FREE.

NORPLEX

The famous American fibre-glass copper-ciad
laminate. Finest quality with woven glass base of
Epoxy-resin. Excellent Mech. and Elec. conductive
properties. Heat resistant, ideal for P.C.'s etc. THIS
IS A SPECIAL PURCHASE AND ONLY AVAILABLE
WHILE STOCKS LAST! Sizes: 12”7 x 12”; 24" x 127;
24” x 24”; FULL SHEET 43” x 37” (11 sq. ft.). Single-
sided Copper with thickness of 1/32”, 3/64”, 3/32”.
Also double-sided 1/327, 1/16”, 3/32”. £1 per sq. ft.
Cut sizes (1-10 sq. ft.) 25p. P. & P. Full Sheet £8 each.
Carr. £1 for 1st sheet plus 25p each additional sheet.

AMPEX 7:5v. D.C. MOTOR

This is an ultra precision tape

motor designed for use in the
AMPEX model AG20 portable
recorder. Torque 450GM/CM.
Stall load at 500ma. Draws
60ma on run. 600rpm + speed
adjustment. Internal
suppression. dia. x 1”7
spindle, motor 3” dla.
Qriginal
PRICE £3:30. P. & P. 25p.
Large quantities available
(special quotations). Mu-metal
enclosure available 75p each.
FREEP. & P

ALL PRICES NOW INCLUDE
V.A.T. UNLESS OTHERWISE
STATED

All items are NEW and UNUSED. Postal
or carriage charges are for Gt. Britain only.
We welcome orders from established
companies, educational depts., etc. All
orders under £2-50 C.W.0., please.
Company orders under £2 50, surcharge
60p unless C.W.Q

ELECTRO-TEC

COMPONENTS LTD.

315/317, EDGWARE ROAD,
LONDON, W2.

Tel : 01-723 5667 01-402 5580
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When you buy
ADCOLA equipment
you are purchasing the
best soldering merchandise.

These instruments identical
to those used inindustry world
wide.The electronics industry

use ADCOLA forour reliability,
efficiency, precision and high
safety standards. ADCOLA
must be right for you!
Treat yourself to the
BEST! Order on
your coupon

INVADER Soldering Kit

R500 ELECTRIC Desoldering too!
REEL Desoldering Braid

L686 SOLDERING stand

L68 PROTECTIVE stand

3 KILO SOLDER REEL
30zSOLDER REEL

M SOLDER PACK

New Catalogue

All prices include 10% VAT

PRINT NAME

CFRCTIOTMMUOm>

PRINT ADDRESS

Please send me the following items

L706 INVADER Soldering instrument
L646 INVADER Soldering instrument
L1676 INVADER Soldering instrument £2.73
BL646 INVADER 12v Battery model

BL1076 INVADER 12v Battery model

£2.42
£2.66

£3.35
£3.50

£4.73
£9.79
£0.75
£1.97
£1.31
£1.74
£0.52
£0.10

Please tick items required

Postto ADCOLAPRODUCTSLTD. ADCOLAHOUSE GAUDEN ROAD LONDON SW46LH

VATREGD No.235615372 REGD No. 442762

ALL PRICES INCLUDE VAT 10E12 2W KIT 10

f' GIRO NO. 331 7056 SPECIAL RESISTOR KITS
C.W.O. only. P. & P. 10p on orders below £5 | 10e12 KIT: 10 of each E12 value. 22 ohms—IM. a total of 570 (CARBON FILM 5%) £3-10 net)
Oiscount: £10-10%, £20-15% (except netitems) | 10E12 +w KIT 10 of each E12 value. 22 ohms—1M. a total of 570 {CAABON FILM 5%) £3-20 net
Export Order enquiries welcome (VAT free) 25E12 W KIT 25 of each E12 value, 22 ohms - 1IM. a total of 1425 (CARBON FILM 5%) £7:20 net
—_— 25E12 jW KIT' 25 of each E12 value, 22 ohms—IM: a lotal of 1425 (CARBON FILM 5%). £7:35 net
Official Orders accepted from 20612 W KT 20 of each E12 value. 10 ohms—IM, a total of 1220 (METAL FILM 5%)‘ £7-5 net
Educational & Government Departments 15612 W KIT 15 of each E12 value. 10 ohms—IM. a fotal of 915 (METAL FILM 415 net

%), 8-
of each E12 value. 10 ohms—1M. a total of 610 (METAL FILM 5%) £12-85 net

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P,C. Mounting: 0-01uF, O OI5uF 0-0224F, 0-033uF, 0-047,F, 3;p. 0-06BuF,
0 1uF. 44p. O 1SuF, 4tp. 0-22uF, 5ip. 0-33uF, Bp. 0-47uF, 9p. 0-68uF. Vlp. 1uF,
I5p. | -5uF, 22p.2-24F, 25p.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-0014F, 0-00154F, 0 00224F, 0 00334F, 0-00474F, 24p. 0:00684F, 0-01uF,
0-015uF, 0-022iF, 0-033uF, 34p. 0 047uF, 0-068uF. O luF 4ip. 0 I5uF, 6ip
0-224F, Bip. 0 33uF, 12p. 0-474F, 14p.

160V: 0-01uF, 0-0154F, 0-0224F, 24p. 0-047uF, 0-068uF, 34p 0 I1uF. O I15uF, 4ip
0-22uF, 5p. 0 33uF, 6p.0-47uF, 7ip. 0-684F, Lip. 1uF, 124p.

MINIATURE CERAMIC PLATE CAPACITORS

SOV: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180,220, 270, 330, 390, 470,

24p.each.0-1,30V,4ip.;0-1; 100V, 55p
POLYSTYRENE CAPACITORS 160V 5%

4700, 4p. 6800, 10,000, 41p.

560, 680, B20, IK, 1KS.2K2, 3K3, 4K7, 6K8, (uF)O 01.0 015.0 022.0 033, 0 047.

(pF) 10, 1S, 22, 33, 47, 68, 100, 150, 220, 330, 470. 680. 1000, 1500, 2200, 3300.

RESISTORS

VALUES AVAILABLE—E |2 Series only.

CF—High Stab Carbon Film 5% MF—High Stab Metal Film, 5

Yo

W.Type Range I 9 10-49 50-99 |00 249 250-499 500-999 1000 4 Size mm
i CF 22.1M 0-8 2 055 05 045 2:4x75
+ CF  22.2M2 I 08 065 062 055 0 5 045 39x105
4+ CFE 22-1M 08 065 062 055 05 0-45 55x16
3 MF 10-2M7 | 09 08 Q-7 0-65 0-65 06 3.7

+ MF 10-2M2 | 0-9 08 07 0-65 0-65 06 42 <108
I MF 10-10M 15 1:25 125 11 t 0-95 -8 66 %18
2 MF 10-10M 3 25 295 2 1175 175 16 8,175
For value mixing prices, please refer to our catalogue. (price in pence each)

Net prices above 100,

1K, 2K2. 4K7. 10K. etc. up to 1

(P.E, CHEDDINGTON ROAD, PITSTONE,

“
B. H. COMPONENT FACTORS LTD. | Liciren s0zzans 8ese, Lo 3he

PLEASE WRITE FOR FREE CATALOGUE

Miniature Mullard Etectrolytics VEROBOARDO 1015 ] POTENTIOMETERS

PRESET SKELETON POTENTIOMETERS ::,"":“'"8' Switches
MINIATURE  0-25W Ver(lcal or horizontal

M
SUB-MIN 0-05W Vertical. 1001 to 220KN 5p each

8p each 2P 4w 2P. 6W. 3p. W

12W. 2P 2W

4P 2W 3P 4W 4P 3W
Bip

ISuF 16V 6p  3304F 16V 12p

154F 63V 6p 3304F 63v25p { TRANSISTORS B oV ooyI0n
16uF 40V €p 470,F 6.4vop | ACI27 t6tp BC212L 12p | 843,
22uF 25V 6p  470uF 40v20p | AC128 22p BC21IL 12p | ST |1
22uF 63V 6p  6B0uF 16V 15p | BC107 11p BC214L 17p | S2500 "2
324F 10V 6p  680uF 40v25p | BC108 12p OC44 18p »

5
S
7%

3 Pin 10p | METALLISED PAPER CAPACITORS
Pin 180° 12p | 250V: 0-05uF, O | uF 4ip, 0 -25uF, Sip, 0-SuF, 6;9. | uF, 9p.
td. Jack 14ip | S00V: 0-0254F,0-05:F, 44p. 0 tuF, Sip, 0-25uF, 64p. 0-5uF, 9p.
Smm Jack 11p } |000V: 0 OIuF, 10p. 0-022uF, 12p. 0-047,F, 0 I 1F, 16p. 0-22uF,

Phono 5ip | 31p, 0-47uF. 39p.

. - 24 x 28p 28p Carbon Track SK © to 2M Q, log or lin. Single, 164p. Dual Gang 46p. Log Single with
: gﬁE 2%:', 25 23% é?i.‘{: 1;%, x g’ }gv ;;v Switch 26p. Slider Pots. 10K, 100K, 500K, 30mm, 34p. 45mm. 47p. 60mm. 55p.
i x

2-2.F 63V 6p  100uF 10V &p | 33, 33~ ng 18: DIODES PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-3uF 63V 6p  1004F 25V 6p | 31 o " 76 7p | IN4001 6p § DIN 2Pin 120 | (uF/V):2:2/25.2 2/63, 4 7/10, 4:7/25, 4:7/63, 22/10. 22/25,
4-0uF 40V 6p  100uF 63V 14p | 37 | 5~ (plain) — 14p | IN4002 7}p 3Pin I3p | 22/63, 5p. 2/10, 10,10, 50/10, 100/10, 10/25, 50/25, 10/50. Stp.
4-7uF 63V 6p  I50uF 16V 6p | 31 0 33 (plyin) Z12p | IN4003 ‘9p | 5 Pin180° 15p } 20010, F60/25. 50150, 61p. 500/10. 200,25, 100/50, 9p. 1000410,
6-8uF 63V 6p  150uF 63V ISP 1 5% 7330 (pany T 22p § IN400493p | Std.Jack 14ip | 50025, 200/50, T1p. 2000/10. 1000/25. 500/50. 16p. 1000/50,
8-0uF 40V 6p  220uF 6 4V6p | j  .ltion rool 59p 59p | IN4005 12p | 2.5mm jack lip | 39p. 1000/100, 66p, 2000/25. 27p. 2500/12, 7p. 2500/25, 33p.
104F 16V 6p  2204F 10V 6p | T 0\ ' lirer a4p 44p | 1N4006 14p | Phono Sip | 2500/50, 62p. 3000/50, 72p. 5000/25, 66p. 5000/50, 94p. 7000/50,
10uF 25V 6p  220uF 16V 8p | p/ Cfpr o 10p 10p | INSI4 7p | SOCKETS 60p. 25.000/25, 74p. HI-VOLT: 8/350, 4p 16/350, 19p. 32/350.
10uF 63V 6p 2204F 63V2ip IN9I6  7p | DIN2 Pin  10p | 25p. 50/250, 18p 100/500, 33p.

334F 16V 6p  10004F 16V20p | BCIO9 13p OC7i 13p |Trctegrated
334F 40V 6p  1000uF 25V 2Sp | BC148 (2p OCBI 16p | Circuits

47uF 25V 6p  22004F 10V 25p | BCIB3L 12p 2N2926 Mip | uAa723C

32uF 63V 6p  1500uF 6-4 15p | BCI49 12p OCI70 23p | ,A709C  50p
47uF 10V 6p  1500uF 16V 25p | BCI82L 12p TIS43  33p | ,A741C 55p

\4L7uF 63V Bp  3300uF 6-4 26p | BCIB4L 13p 2N3702 llp | 41914 35p

Screened Wire, Mecre

Twin Screened Wire, Metre

Stereo Screened Wire, Metre
Connecting Wire, All colours, Metre
Neon Bulb, 90V Wire Ended

Panel Neon. 240V, Red, Amber, Clear

QUANTITY DISCOUNT
SPECIAL BULK BUY PRICES
ARE _AVAILABLE BY
QUOTATION FOR LARGE

PROJECTS AND TRADEJ
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ALL SPEAKERS
NEEDTOBE [ =i
PUT IN THERE PLACE | [ sk e
16-PAGE EXTRA!

N RANSFORMERS
. VA Weight . Auto Tops

. {(Wotts) lb oz
20 0 . 5-210-240
" -210-240

] 6% 8

32 0 A .
I I I l CASED AUTO TRANSFORMERS

-200-220-240
115 500W enclosed transformer, with mains lead and two 115V
outlet sockets, £9-49, P & P 67p. 20VV version, £2-02, P & P 22p.

An acoustic guide on how | | e st sy
tO make your home a better o. 12V 24V Ib oz
place to listen in.

PLUS LR

W oos ! : : '8 0-12:15.20-24-30V :L';% 82
® Snobs’ guide to hi-fi %
@ Multi-track tape-recording
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@ Choosing a microphone
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@ Hints and tips on tuners
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@ Tests: Garrard Zero 100 SB 313 131 xiexion
Sonab R4000 Stereo Receiver 3% i40xi21xid
Sony TC 161D Cassette Recorder 9 32 % 17ax137%ie
Building and testingthe Goodmans 02900 172x140x 140
DIN20 loudspeaker kit. n AT e PR Ehe Wv'l',:;‘ SCREENS. «

ALL IN THE MARCH

5 T dha s
11110
BARRIE electronics

3, THE MINORIES, LONDON EC3N 1BJ
ON SALE MID-FEB. 25p TELEPHONE: 01-488 3316/8
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AANDAANSAEAN

NON—DOLAOODR no XXX XXXXXXX

DODNRANPRWON
VWO =00 — 00—
MM X XXX KK XXX
NNNRONA LRGN
XX XX KKK KK XXX
NNV AW AW AN
NOO—@mUN—@UNOVEDO
OOONOOOOOVWO W
W N o RN
OOO)OVI\IOM—LIH.H\
FNB=ORW NN —

O
o~

216 Practical Electronics March 1974



Maney saving high
performance audio equipment

DIRECT FROM OUR OWN FACTORY

Better built
Better performance

Better value

SAXON HI-FI POWER AMPS
IN THREE USEFUL SIZES
FOR DOMESTIC
& COMMERCIAL
APPLICATIONS
New versions using 3A

“Plastic Power"™ Driver
Transistors now available,

To meet demand, we have
included 2 more powerful
module in our well-established
and proven range. All chese
power amplifiers are carefully

assembled, tested and
guaranteed. They offer superb
value for reliability and
versatility.

35W RMS uses
7 transistors and 7

SA35 ity
SASO 50 watt RMS

£4:45

7 transistors, 7 diodes

Carr. paid £5.65

SAlOO makes an ideal

unit in disco assemblies

A real glutton for work. Reliable,
tough and compact. || transistors, £ I 0.90
6 diodes. Carr. paid.

BRIEF SPEC. FOR ALL THREE MODULES

Freq. 15-40,000Hz + IdB All modules

rerponse incorporate
Distortion  0:2% at |kHz OPEN AND
Loads 4to 16 ohms SHORT
Quiescent I1SmA CIRCUIT

cur ent PROTECTION,
Noise Better than —75dB plus proof
Suppls SA35-45V SAS0 45/65V against over-

voltage SA100 40-70V dissipation and
Size 44in % 4in lin (SA100 faulty inductive

( i
4in x 3in lin (SA35/SAS0) loads in its
SAI00
Circuits, connecting instruction and application data are

supplied free with all modules.

POWER SUPPLIES
FOR THE SA35, SA50 AND SAI0 POWER AMPS.
ABOVE

PU4s Unstabilised supply for 2 SA35's £4-90
PU70 Unstabilised supply for one or two
SASO 6r SA100 £7:75 carr. 40p
P845 Stabilised module for two SA35's
or one SAS £3°50 carr. free
MT45 Transformer for above, heavy duty
£2'85 carr. 20p
MT30 Transformer for unstabilised supply complete
with rectifier diodes mounted
£3:50 carr. 20p
PS70 Stabilised supply module for one or two
SA100's £4:°90 carr. free
MT70 Transformer for PS70 £4:90 carr. 40p

ALL MODULES ARE BUILT ON GLASS FIBRE P.C.
BOARD AND SUPPLIED FULLY TESTED

Order and personal shoppers to:

SAXON PA MIXER-
CONTROL UNITS

In extra slimline easy-fit case.

&6 06000
66606000 -
660 089 o ¢
00000600008 B
SAXON

® M4H

4 high Z, 4low Zinputs, 4 sets

of controls. Case 10" x 8” and £ Isnso + V.A.T.

only 2{in deep. Carr. paid.

M6HL
12 inputs (6 high Z,6 low Z)
18 8" 217 arr. paid

Using grouped pairs of inputs (high Z
and low Z inputs) with individual bass,
treble and volume controls on each
pair, plus master control on output of
M6HL. These low-noise units will feed
all makes of amplifiers, making them
ideal for clubs, discos, etc. Standard
jack sockets, compactdesign. In strong
metal cases. All Units guaranteed for
3 years.

@ HIGH AND LOW IMPEDANCE
INPUTS

@ BASS/TREBLE/VOLUME ON
EACH PAIR

Channel section modules, for
building your own: gain—16 x

£27-50 + vt
ltutpur PO OM BEEGSS €350 4 var

CONTROL UNITS UNBEATABLE FOR QUALITY AND VALUE

EXCITING NEW STEREO
VERSION. MK. ll with stereo

over-ride and case. N
(Carr. 30p). £ I 9 75
Mono (as shown).

For 9 v. battery operation. As
stereo model, less mic. .
input, Carr. 20p. £6 50

Two decks, and full headphone monitoring. s
3in x 4in deep and is finished with a smart white on black facia.

The unit 1s mains operated and measures 17%in
The controls are: Left/Right
deck fader, volume, bass, treble, Headphone Selector and volume, Microphone veolume, bass
treble. mains onjoff. Comparable to units at over twice the price.

120 w HEAVY DUTY MODULE

Rugged class A driver stage This module will run from all our
mixers, etc., and most other makes. Delivers 120W into an
eight ohm load and employs 4 TO3 can (I {5W) output transistors.
SPECIFICATION

AKG HEADPHONES
World famous D.190C
the one the professionals
use-—at special bargain

P i Module and
price £ I 9.50 Plus Power output, 120W into 8 ohms |
f V.A.T. [ Frea. response, 20-20,000Hz + 2dB Bower supply  £]8.98
o Input sensitivity, 200mV into 10K (Carr. 40p)

GENERAL PURPOSE MIC,
Dynamic professional

quality. Carr. pd. £9.90

® 160 watts version
with power

wmely " £27°90

{Carr.

Construction, Fibreglass board

Size, 8in > 4in x 4in {5in with supply)

Low distortion parallel push-pull
output stage.

SOUND AND LIGHT UNITS

Our popular 3 channel model handies up to 3kW (3,000W) of
lighting and incorporates versatile sound control arrangement
to enable professional standards to be achieved. Both units are
excellent examples of Saxon quality and value.

SINGLE CHANNEL UNIT
Operates from 5-100W amplifiers. Supplied
for bass note operation, is easily adapted for

treble or mid-range at a £7.50

cost of about 5p. Carr, pd.

3 CHANNEL UNIT

Includes bass, middle and treble as well as
master controls, 2 amplifier sockets eliminate

need for split leads. Up £|9.75

to  3kW lighting load.
Carr. 30p.

Suitable forfree standing or
COMPLETE AMPLIFIERS CSE 100

panel mounting.
This versatile unit is now available ;n a black vyni:j

case and so represents even better value than eve
delivering speech and music powers of up to 100

RMS and continuous signal outputs of 70W, Two
individually controlled inputs with wide range bass

and treble controls. £34:90 carr. free

. 1 SAXON 100 £48'50 carr. free

With an RMS output of 120" speech and music.
100W continuous power, four individually con-
trolled FET input stages and wide range bass and
treble controls, this amplifier has established itself
as a unit offering quality and reliability at low cost.

LOUDSPEAKERS British made bargains!! Please include S.A.E.

12in 25W 8/15 ohms £€6-95 carr. 30p.  15in 50W 8/!5 ohm £14-50 carr. i i uiries

50p. 12in 40W 15,000 gauss magnet system 8/15 ohm €11-50 carr. 40p. | %% Written enq
Prices subject to

v A T Please add 109 to total value of order alteration without
oFls 88 (including carr.) for Value Added Tax. notice. E. & O.E.

SAXON ENTERTAINMENTS LTD., 329 whitehorse Road, W. Croydon, Surrey CRO 2HS

Telephone 01-684 6385
From 9.30 a.m.-5.30 p.m.

TRADE AND EXPORT ENQUIRIES INVITED

Prices quoted do not include
V.A.T. 10% must be added on to
total value of order for V.A.T

TERMS OF BUSINESS

Cash with order (C.W.O.). For C.O.D. please add 35p
extrs, cash by regd. letter please.
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Remember ! one of the
Top Ten Accessory
Awards from

®  Motor magazine
- PUSH BUTTON

CAR RADIOKIT

NOTE: The ability to solder on a printed circuitboard 1s
necessary to complete this kit successfully. Circuit diagram
and comprehensive instructions 55p.free with kit.

Car Radio Kit

£6.60 -+ 55p. postage & packing.
Speaker including baffie and fixing strips

£1.65 + 23p. postage & packing.

Recommended Car Aerial - fully retractable and locking.

£1.35 post paid.

BUILD YOUR OWN TOURIST PUSH

\ BUTTON CAR RADIO

Technical specification

1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt
operation on negative of positive earth.

2.) Integrated circuit output stage, pre built three stage
IF Module.

Controls Volume, manual tuning and five push buttons for

station selection, illuminated tuning scaie covering full

medium and long wave bands.

Size Chassis 7ins. wide, 2 ins. high and 45 ins. deep approx.

SUALITY SOUND
OR LESS THAN£19-00

Stereo 21 easy to assemble audio system kit, - no soldering
Includes:—

Etegant self selector push button player for use
with your own stereo systen. Compatible with
Viscount Il system, the Stereo 21 and the

Unisound module
Techmical specification.

Mains input, 240V. Output sensitivity 125mV
Comparabie unit sold elsewhere at £24:00 approx.

Yours for only £10:60 + 30p. p & p

required
BSR 3 speed deck, automatic, manual facilities together with
ceramic cartridge.
Two 8" 5 speakers with cabinets.
Amplitier module. Ready built with control panel, speaker leads
and full, easy to follow assembly instructions.

For the technically minded :—
Specitications :
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.
Prowision for auviliary inputs - radio, tape, etc., and outputs for
taping discs. Overall Dimensions. Speakers approx.
155 8° - 4" Complete deck and cover in closed position
approx. 163"~ 12° < 6" complete only £18 - 45 + 16p.

Extras if required.
Optional Bramond Stv|i£1 37 [ & P

Specially selected pair of stereo headphones with individua
level controls and padded earpieces to give optimum

performance. £3 86,

N/

AMPLIFIER

Reliant Mk 1V Mono Amplifier, ideal for the
small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms (suitable
for 15 ohms).

Inputs *5 Electrically Mixed Inputs. *3
Individual Mixing controls. *Separate bass
and treble controls common to all 5 inputs.

*Mixer employing F.E.T. (Field Effect Transis-
tors). *Solid State Circuitry. *Attractive Styling,

1) Crystal Mic or Guitar 9ImV. 2) Moving coil

Mic or Guitar 8mV. 3), 4), 5) Medium output

equipment (Gram. Tuner, Monitor, Organ, etc.)
all 250mV sensitivity.

Size approx. 12; ins. x 6ins. x 3y ins
£13.50 - 60p.
postage & packing.

YOURY P.E. TAPE LINK
(l);\‘\JI%IS)TERE() CONSTRUCTORS

AMPLIFIER

For the man who wants to design his own stereo
—here's your chance to start, with Unisound—
pre-amp. power ampiifier and control panel. No
sotdering—just simply screw together. 4 watts
per channel into 8 ohms. Inputs: 120mV (for

ceramic cartridge). The heart of Unisound is high
efficiency |.C. monolithic power chips which

£7-64 + 55p.p & p

ensure very low distortion over the audie spectrum.

A suitable 3 speed tape deck, less heads.
Caters up to 53 ins. spools. 240V AC mains,
Unused but store soiled-hence no

warranty. £4 00 4+ £1.00p & p
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Recommended retail

selling price, £86-00.

Our price £45-00 -
£3.50 postage & packing.

B:_QRCLAYCARD ¥ ]I

TR R

Just write your order giving
your credit card number
DO NOT SEND

YOUR CARD

Mail arders to Acton. Terms C.W.0.
All enquires Stamped Addressed Envelope.
Goods not despatched outside U.K.
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THE ULTIMATE
COMPLETE SPEAKER
SYSTEM EMI LE 315

Leaflets available for all items listed.”
Send stamped addressed envelope.

*No leaflet available on Reliant Mk 1V Mono Amplifier

£49-00

40 Watt Amplifier.

Viscount NI - R102 now 20 watts per channel.
System | includes,

Viscount Il amplifier - volume, bass. weble
and balance controls. plus switches for mono/
stereo on/off function and bass and treble
filters. Plus headphone socket.

Specification

20 watts per channel into 8 ohms.

Total distortion@ 10W.@ 1kHz0 1%. P.U.1 (for
ceramic cartredges) 150mV into 3 Meg. P.U.2
{for magnetic cartridges) 4mV @ TkHz into 47K,
equalised within  1dB R.1.A.A. Ragio 150mV
into 220K. (Sensitivities given at fult power}.
Tape out facilities: headphone socket, power
out 250mW per channel. Tone controls and lilter
characteristics. Bass:  12dB to -17dB @
6CHz. Bass filter: 6dB per octave cut. Treble
control: treble  12dB to -12dB.@ 15kHz.
Treble filter: 12dB per octave. Signaf to noise
ratio; (all controls at max.) -58d8.

Crosstalk better than 35dB on all inputs.
Overload characteristics better than 26dB on all
inputs. Size approx. 1337 . 9" 33"

Garrard SP. 25 Mk Il deck with magnetic
cartnidge, plinth and cover.

Two Duo Type )l matched speakers
Enclosure size approx. 177 101" 61" in
simulated teak. Drive unit 13”1 8" with parasitic

tweeter. Complete system £49-00

A professional standard five
way speaker system with
enclosure giving top quality
performance.

Enclosure Dimensions
approx. (3ft. ~ 2ft. > 1ft).
Drive Units

Hand built - 15" diameter
bass with 3" voice coil,
-two 5" diameter Mid
Range units,

- two 31" HF. units,

plus matching crossover
panel with two variable
potentiometers for mid and
high frequency adjustment.
Powder Handling
Continuous rating

157 14A/780. Bass uniton arigid
diecast chassis. Superior cone matenal
handles up to 50 watts RMS, and is
treated to give a smooth frequency
response. Resonance 30 Hz. fiux
density 360,000 Maxwells. Impedance
at 1 kHzis 8 ohms. 3" voice coil.

Recommended retail price

£65-00

System Il
Viscount Il amplifier (As System 1}
Garrard SP. 25 Mk 111 deck {As System |)
Two Due Type Il matched speakers -
Enclosure size approx. 23;° 11} 9}
Finished in teak veneer. Drive units approx.
13;° 8, with 3" HF speaker. Max. power
20 watts. 8 ohms. Freg. range 20Hz to 20kH..

Complete System £65-00

PRICES: SYSTEM 1

Viscount Ill R 102 amplifier £2420 fipbp

2 Duo Type Il speakers f1400 £220p8¢p

Garrard SP25 Mk. |1l with

MAG. cartridge plinth & cover £i8:00 £1-75p& ¢
total  £56 20

Available complete foronly £4300 £350p.&p.

PRICES : SYSTEM 2

Viscount R 102 amphifies £2420 - f1p &y

2 Duo Type lli speakers £3200 £330pbp

Garrard SP25 Mk Il with

MAG. cartridge phinth & cover 1800 E£1-75p&p

total  £74:20

Available complste for £6500 £4p. b p.

EMI SPEAKERS
FANTASTIC REDUCTION

L]
950 Kit - Five matched speakers and
crossaver umit for handling up to

45 watts. frequency response from 20

t0 20.000 Hz.
Huge 197 14" (approx.) high
efficiency Bass-Speaker with

diecast frame.

3" dia. approx.. are fed by the
crossover which critically adjusts

35 W rms., Peak DOWEY £40-80. 0-5". Recommended list price £44-00.
’F",{;(“‘?,chvj-nespme OURPRICE£18:70 ~  OUR PRICE £25-00
20Hz 20,000 Hz. £150p&p £150p & p

Special Offer.

r|[TH

\VAI =

Radio and TV Components (Acton) Ltd.
21 High Street,

323 Edgware Road, London W2

Edgware: 9 a.m.-5.30 p.m. Half day Thurs.
Acton: 9.30 a.m.-5 p.m.

Acton, London W3 6NG (D)

Closed all day Wed.

16,500-gauss-magnet buitt on a heavy

The four 10,000 gauss tweeters. each

signal for maximum fidehty. Impedance
at1 kHzis 8 ohms. Bass coil 2", others




SINCLAIR CALCULATORS
Subject to the maker’'s full guarantee. An
mcomparably fast and comprehensive after
sales service is provided by Sinclair's famous
service department.

Cambridge Kit £23.95 (£3)

Cambridge Assembled £25.95 (£3)

Executive £33.95 (£3-70)

FERRANTI ZN4i4

Fabulous integrated circuit radio chip supplied
with instructions £€1-20 (23p). Also available
a kit of parts to construct a MW and LW radio.
Send S A.E. for free leaflet.

SINCLAIR EQUIPMENT

Z40 £4-25 (63p); Project 605 £18-95 (£2-30);
Z60 £5-38 (74p) Stereo; 80 Pre-amp£9-45(£1-05);
Q16 £5-90 (79p); Pro;e:t 80 Tuner £8-95 (£1-10);
PZS5 £3-47 (57p); Project 80 Decoder £5:69(77p);
PZ6 £5-95 (99p); Project BO AFU £5-38 (74p);
PZ8 £6:20 (84p); Trans, for PZ8 £2.95 (50p).

SINCLAIR
SUPER I1CI2

6W r.m.s. power
with 44.page
booklet and printed
circuit £2.10 (43p).

SWANLEY iC TOMORROW  £2.60 (47p)
The world’s most powerful IC amplifier. Similar
appearance to the |CI2 but rated at I0OW r.m.s.
power. Supplied with data but no printed
circuit board.

BATTERY
ELIMINATOR
BARGAIN

The most versatile
battery eliminator
ever offered.
Switched output of »
3V, 45V, 6V, 7:5V,

9V and 12V at 500mA.

ZIPPY CABINETS
Attractive plastic _instrument cabinets in 4
sizes. Pl 80 » 5 30mm 60p (2Sp);90P2

£3,75 (60p)

115 x 65 % 40mm 87p (BOD)v P3 155 x
50mm £1'20 (35p); P4 210 x 125 70mm
£1.80 (45p).

IC RADIO CHIP TBAGSI £2-10 (32p)
The world's most advanced IC radio chip.
Contains RF Amp, oscillator, mixer, IF Amps.

widerange AGC circuitry and voltage stabilizer.
With data £2:10 (32p). Send S.AE. for free
leaflet. A kit of resistors, capacitors and IF
filters is available to go with the chip for
£1-75 (29p)

S-DECS and T-DECS

s.DECS £1-98 (31p)
T.DECS £3-63 (47p)
u-DEC A £399 (5lp)
u-DECB  £6-99 (81p)

16 dil IC carners
7 (25p}

DE LUXE KIT FOR THE ICI2

includes all parts for the printed circuit and
volume, bass and treble controls needed to
comple(e the mono version £1-55 (26p).
Stereo mode! with balance control £3-50 (46p).

ICI2 POWER KIT
Supplies 28V 0-5A (2-47 (50p).

LOUDSPEAKERS FOR THE ICI2
5in 8 ohm £1-10 (27p). Sin x 8in 8 ohm
£1:55 (37p).

PREAMPLIFIER KITS FOR THE ICI2
Type | for magnetic pickups, mics. and tuners.
Mono model £1:30 (24p). Stereo model £2-30
(34p). Type 2 for ceramic or crystal pickups.
Mono 60p (17p). Stereo £1-:20 (23p).

SEND S.A.E. FOR FREE LEAFLET ON KITS.

ECONOMICAL QUADRAPHONICS

£9-95 (£1-30)
Napolex Quadraphomc Synthesizer. Complete,
self-contained matrix system in attractive
cabinet. Just feed ordinary 2 channel stereo
into it and connect outputs to 4 loudspeakers
to obtain the latest experience in sound.

SWANLEY ELECTRONICS

32 Goldsel Road, Swanley, Kent
Please add the sum shown in brackets after the
price to cover the cost of post and VAT.
Official creditorders from schools etc. welcome.
Mail order only. No callers, please.

No VAT on overseas orders which are most
welcome.

P.E. SOUND SYNTHESISER

Complete kits or individual components.

741C mini DIL 37p; 748CS mini DIL 48p.
4-Quadrant Multipliers
SG3402N £1-74; SG3402T £1.74; SG14950 £2-90.
Electronic Attenuator
MFC6040 £1.
oise Diodes
Z1J) SOp; ZIM Wideband £1:20.
Zener Diodes BZY88 series
3:3V; 36V, 39V StV 68V, 75V, LIV, 12V,
All at 22p each.
Voltage Regula
MVRIS-ISV 450mA T03 £l-

HAT23 (Equlv) adjustable B 37V TO5 outline
£1-80. uA781S. 5V TO66 outline £2-20.

Bridge Recti

Rec. 4la, |00 PIV 2 2A £1-20,

Rec. 70, 400 PIV 800 mA 40p. ML3046P 75p.
Transistors/Diodes

BC184; BC182; BC213 all at 9p each.

BC209C npn 1SOmW 9p; BC204 pnp 150mW 9p;
ACI76 npn Ger 24p; 2N2219 npn 800mW 22p;
2N2905 pnp B800mW 27p; 2N3BI9 fe.t. 46p;
IN914 5p; 15J50 12p; | GP7 10p.

Hook-up Wire

Im each, 20 diff. colours é0p.

Im each, 36 diff. colours £1-07.

Supplied in longer lengths by request.

Screened Cable. Low noise 7/.02 Cap.92pF/m.
Nom. imp. 50 ohm. | 5p/metre.

Lacing Cord

Rayon cored black p.v.c. 2p/m.

McMurdo’s, New stocks—Low prices

8 pole plug RP8 30p; 8 pole skt. RS8 48p.

2mm plugs/skts. 7-5p/35p for 5

Black, blue, red, green, yellow, white.

Mains Transformers

Miniature Type

Secs. 0-12V, 0-12V @ 3VA each £1-38,

Secs. 0-20V, 0-20V @ 3VA each £1-38,
Regulator Type 634

Sec. 17-SV @ 1'6A £2-15.

MTI02 AT (Douglas)

Sec. 0-19, 25, 33, 40, 50 @ 500mA £2-35.

Potentiometers

Min. Moulded Carbon. Lin. Tracks
S5k; 10k ; 2SkQ; SOkQ; |00kn,
Log. Tracks. 10k I8p.

Ganged .

Sk log: 10k ; 100k} lin. 64p.
Carbon Presets. Horiz. Type.
10k ; 47k Q; 100k ; 470kﬂ IOp
Cermet Presets. Horiz.
100; S00; 1k 10kQ; 50kn
15 Turn Cermet Trlmmers
10k} £1-20.

Semi-precision Wirewound Pot,

Ik S2p

Precision 10 Turn Miniature

10kQ (Spectrol} 23mm dia. x 19mm £3; 1kQ
(R.S.) I3mm dia. x 40mm £3.

10 Turn Counting Dial (Amphenol) £2.
Rotary Switches

2P 6W; 3P 4W; 4P 3W, 6P 2W 37p.
Min. push to make buttons 30p.
Sub-mintature toggles

S.P.S.T.75p; D.P.D.T. £1.

Stripboards. Cu. strips drilled 0 |” ¢rs.
ways. 95p.

Hutchinson Tone Control N
rotler tinned PCB. 9

Resistors

2%, metal oxide Mullard/Electrosil 16p for S.
5%, carbon film Mullard/Erie 9p for S
Capacitors

Tantalum bead. Silver Mica, Polyester, Polysty-
rene, Ceramic, Electrolytic.

4.!p stamp brings latest lists.

IMQ 18p;

Fooka 35p.

115x34

epoxy glass,

Simply send exact
details of name and
number copied from
the face of your
Access Card and
leave the rest to us.

| Buy it with Access |

EATON AUDI

TERMS: MAIL ORDER ONLY. C.W.O. Cheques or crossed P.O. payable to Eaton Addio. Minimum

order £

KWhere P. & P. charges are not shown please addT 10p in the £1 to orders under £5. Orders over £5 will/

be sent free of P. & P. All prices subject to V.A.T.

P.O. Box No. 3, ST. NEOTS
HUNTINGDON PEI9 3JB

220

TELEPRINTER HANDBOOK

AN RSGB PUBLICATION
Price £5:25

HANDBOOK OF IC CIRCUIT PRO-
JECTS by J. Ashe. Price £1-50.

HOW TO USEINTEGRATED CIRCUITS
LOGIC ELEMENTS by J. W. Streater.
Price £1:50.

T.V. ENGINEERS' POCKET BOOK by
P. J. McGoldrick. Price £2-60.

2nd BOOK OF TRANSISTOR EQUIVA-
LENTS AND SUBSTITUTES by B. B.
Banbani. Price £1-05,
SERVICING WITH THE
SCOPE by G. J. King. Price £2,
BASIC ELECTRONIC TEST
CEDURES by |. Gottlieb. Price £2:15,
ELECTRONICS POCKET BOOK by J. P.
Hawker. Price £1:70.

HI FI YEAR BOOK 1974 by C. Sproxton.
Price £1-75.

BASIC ELECTRONIC CIRCUITS
SIMPLIFIED by N. W. Hibbs. Price £2.
THE MAZDA BOOK OF PAL RECEIVER
SERVICING by D. J. Seal. Price £4.

TRANSISTOR AUDIO AND RADIO
CIRCUITS by Mullard. Price £1-90,

* ALL PRICES INCLUDE POSTAGE *

OSCILLO-

PRO-

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 |[NP
Phone 01+723.4185
Closed Saturday | p.m,

$olve your communica~

tion problema with this

tor Intercom system (1 master and

in robust plastic cabinets for desk or wall
. Callftalk/listen fron: Master to Subs and

Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. Onjoff switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P. & P. 47p.

MAINS INTERCOM (new model)
No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/off switch and volume control with lock aystem.
Price £21-85 per pair. P. & P. 60p extra.

e ”fﬁ 95
Sanie as 4-Btation Intercom for two-way instant

communication. Ideal as Baby Alarm and Door
Phone. Complete wlth 66ft connecting wire.

Complete with battery. P. & P. 35p.

Why not boost
business  effi-
ciency with this mcredlble De-Luxe Telephone Ampli-
fier, Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Complete with battery.
P. & P. 27p. Full price refunded if not satisfled In 7
days.
WEST LONDON DIRECT SUPPLIES (PE/8)

169 KENSINGTON HIGH STREET, LONDON, W.8
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Marshall

A.Marshall & Son(London) Limited
42 Cricklewood Broadway London NW2 3HD, Telephone 01-452 0161
&65 Bath Street Glasgow G2 2BX Telephone 041-332 4133

months best buy:e.se
All British made ‘'Calcate calculator

One ofthefirstelectronic calculators inthe world
withno mechanical switches or moving parts Touch

button operation using latest MOS integrated
circuitry. Complete withcharger andcase.lyears
quarantee 140mm x 80mm.

Our price £29-00 excluding VAT

Recommended price £42-50. P&P 30 pence UK

Transistors Keliner Construction Kits
0-15 | 2N 3392 1-55,A8Y28  0-36 BCY72 0-13|BFY N . Weare the soledistributorsin U_K.
0-15 | 2N 3393 2-49(ASY50 0-20| BCY87 8-54 B;“‘I}'/l' g:g Open ES3 3 watt Mouo Transistor Amplifier Kit . . £4-08
0-25|2N3394 112 A8Y55 015 BCYBB 242 BFYIS  0.86 9 30am-5 30pm E815 15 watt Hi-ii Transistor Awplifier }\il[tuo(urstereo]
0-30 | 2N 3402 078 BC107  0-16|BCY8S 0.87 BFY1Y 035 [N .oUp with Tone Control and Pre-Amp £13-2
0-80/2N3403 0-81|BC108  0-16 | BCZ10 0-35|BFY20 0.50 BNLAR(] Sat ES30 30 watt Mone Hi-Fi Power Amplitier £9-20
2G34618 0-25| 2N 3401 0-30(8C109  0-18|BCZI1 0-50|Bryzs  0.40 [ =3 YNEGNNE PRI LA [ 3 (R AT E10;53
2G371 0-15|2N3405 050 5C113  0-13|BDI15 0.78|BFY37  0-80 urn Orpos! EV3 Distortion Compensated Pre-Arplifier £4-00
O»ia UN3414 0-92|BC114 012 |BDILs 0.75|BFY41 043 PECIMASC] S i ST, o (SR, SR, TR “"“22"%‘;
1-40|2N3415 0-50(BCLI5  0-15(BD121 0-75|BF . A~ arag, -
0.44|3N3110 s, Bulnrs o §;§gg Pyssll Barclaycards UHB70 FM Transmitler Kit. 65uliz t43mHz, A GPO
0-75 | 2N 3417 0-46BCI16A 0-18/BD124 067 ISt accepted Licence s required £2-79
0-75|2N3570 0-48|BC117  0-21/BD131 0-40 0-.20% MUET? S8hort Wave and VHF Receiver Kit. Companion to
0-80 (2N 3571 0-50/BC118  0-11 BD132 0-50 0-1(‘1 U H’S:U 2oneHz-150mtz £3-22
3-58 | 2N 3572 08l BCi11Yy  0-20/BD136 043 0-34 l:\\vlﬂ Klectionie Dice Kit £8-53
U-15 | uN3702 0-46/ BC121  0.23|BDI136 0-49 041} 1SW20 Electronic Dice with Sensor Button £7-79
0-152N3703 0-56| BC125 -0-15| BD137 0-56 010 B . . HTB00 Strobe Light Kit, 120W/s £7-88
0-25| 2N3704 0-85BC126  0-20 BD138  0-63 Pt Litronix LED's LO1000 Psychedelic Light Control, single chanuel £7-00
0-29 [ 2N3705 0-44(BC132 0-30/BD139 0-91 024 L0350 Psychedelic Light Control, three chanuel £13-50
0-18|2N3706 033 BC13+  011|BD140 0-87 Rl B2 02 03 04 Rl NT15 Power Supply —4 10 30V, 1-5W £7:48
A 0-18(2N3707 0-50/BC135 0-11/BDYl0 1.25 0-80 RL54 Ll NT#5 Professional Stabilized Power Supply, 5 to 70V,
2N708 0.14} (2N3708 052/ BC136  0-15BDY1l 1.50 0-23 BaSd 42p N A 12-53
N7 0-38| 2N3704 0-52/BC137  0-15|BDY17 1-50 PETRl RL209 [l | D800 B00W Light Dinnmer Speed Control £2-98
0-30|2N3710 2-25 | BC138 0-24|BDY18 1.75|1 0-20; | AR 319 WT7 Aircraft Conununications Tuner 110-130miz. Built
0-21|2N3711 4-55/ BC140  0.34 | BDY19 1.97 0-20; | LN and aligned . 548
0-49 | 2N3712 0-80| BC141 0-28|BDY20 1.05 Xt 0L 707 (Atphanumernic) 2 35 WTY Transitter VIO for 2 meters (144mHz-146mHz].
0-50|2N3713 0-44|BC142 0-233 | BDY35 (-85 0-34 Built and aligned £15-48
0:55 | 2N3714 0-69 | BC143 O 2l BDY60 0-85 0-25 All prices plus 10°, VAT and plus 15p post and packing.
0-22|2N3715 0-87BCl144 0-24 BDY61 1-25 0-47 All kits with easy to Iollow* instructions and covered by a
0-41|2N3716 0-46 BC140 0-21/BDYé2 1.00 0-54 full guarantee.
0472 038 |BC147 0 1251ty 028 042
BC148  0-13|BF116  0-23 015 pa— : i i
110/ 3C149  0-12|Bril7 043 [Tl Litronix LED's Bridge R:ctiflers R e T
N b 91 070 BC1s3  0.18|Lrily 058/ msXs 025 YNNG 1S L LA AR
N g-’gg 21'33791 g%g‘uua; gﬁ gf 21 gggwb\ho 0-28 3 C rg " 1A 24 44 6A S 13 ,- S0A
2N 3794 BC157 1123 0-27/BYY24 020 mi-con g 32 0.6 ; ’
i st b b pmini 0R ENHRGAS fh ohh 03 0% 0%t ih 13
2N1303 0-18% | 1N 3820 013/ BC159 013 BFL5: 020 usY28 030 Full range of 200 030 041 075 080 282 378 41.32 14-40
2N1305 024 >N 3au3 142|ACl26 025\ BCIG0  097|BF153 021 B3y=? 015 QeTeey 28 B b B8 U6 B A B e
2N1306 0-24|2N3824 1.83|ACI27  0-25/BCI67B 0-13[BF154 016/ BSY28  0-15 f 500 040 052 085 1.25 ’ ’ g
3 0-28 _\crzsh ggg\suoun 0- 1? u;‘ua g-gg‘usysr 0183 CapaC|tors-
0-18| AC141 BCIGBC 011118 ‘159 0-27|BRY3Y  0-18§ i i . —earhe
308 0-25 854A 0-18| AC142K 0-2 ' 028 BSY51  0-25 Slemgns Nitsuko AB Potentiometers—carbon
2N1309 0-35} -;Nag\,‘, o 19 A(,l"l\' 0-14 P 0-413 | BSYS5. 0-25 Duca" Rotary type 45: Singles (Log and linear) 15p. Single
2Nvl:t8§ 0-90 . E vV 0-17 B 0-313 BBY53  0-25 awitched (Log and linear) 21p. Donbles (Log and linear) 38p
2N1507 0. 30\~ 018|5C153 0.2 0-31% | BSY54  0-30 Slider type 58: Singles (Log and linear) 30p. Doubles
2N1613 0-33 ‘2N38.)gk g fg Agiojl\ gg 8-3; BYY56 g 7 7 D (Log and hnear) 50p.
- ACl5 -24 | BSY 65 15 resets; 01 watt 2 watt -3 watt 73p. ‘lea:
038 |uN18384 048 | ACITO 011 i ) Zoner Diodes pecity vettical o havizontal | 0t 00 A Tab Fleme
B R R TR 1 R :
. A 187 | BC1831, -43 | BIY790 0.4 | ifi
2.1 3860 019 AC188K 034 BCi84 O 0-35| BY954 0-10} andMullard Diodes and R?Ct'ﬂers
2N1711 0-46|2N3866 1.08| ACY17 0354 | BCIBIL 0. 034/ BUI0s 142 1p BIN ORI COREN <00 {00 NG OB - 0L 000,
2N1893 0-81|2N3877 025/ ACY18 0-24/BC186 0. 040 BU105 225 17p io g 9 10p 1llp 12 1l  20p
INL102 0302838774028 ACYIS 0.7 holar 0838 BFISJ g:g 1. 058 25p wm D5 BB R
2N2 -70|2X3900 0-21) ACY20 0-22|BC207 0 -17|D40N3  0-55 &
2N2148  0-94|2N39004 0-21 ACY21L 0-28| BC208  0- 017 GETI11 045 e 39 S4p 92 18 215 250 365 £420
2N2192  0-40|2N3901 0-32 ACY22 0-17|BC212K 0. 0-18|GET113 0-25 - Cathode Stud Only
2N21J2-\040 2N3903 0-24 ACY28 0-20|pBC212L 0- 0-17 |GET114 0-20 IN3766 (30A 800pv) £3.85 | IN3T86 (304 10001»\) £4-20
2N2913 0-40|2N3904 0-27|ACY30 0-42| BC214L 0- 0-15|GET115 0-50 IN34A  10p (BAld 17p BY237 12jp OAT 7w
2N21934 0-61 ‘\390., 0-24| ACY 39 0-853 BC23T  O0- 0-16|GETI1Y 0-35 INOI4  7p Balsz 17p BYZIO 35 oul 8p
2N2194 078 2N3906 0.27 ACY40 017‘Bcnss 0- 0-18(GETI20 0-40 IN916 7p BAldd  12p BYZIl 32p OABH 10p
2N21944 0-30| 2N 1036 0-623 | ACY41 017 |BC239 0. (ST EEEaE Tl Components AAIlS 7D BAl4  17p BYZI1z 30p OAYO b
2N2218.4 0-86 | 2N 1037 042/ ACY44 0-31|BC251  0- 0-40| GET536  0-20 " AAL2Y  15p BAls4  12p OAY 10p 0491 w
2N2219 057 2N4038 0-18| ADISSV 0-98| G252 0. ST sl supplied for BAI0O 15p BYI00 15p OAl0  20p 0SS  7p
2N22194 0-86(2N4059 0.09| AD1s2  0-50 | 1sC253 0. I EEROt most projects BA10?  25p |BYI2t 15p OA47  7ip OA200 7p
2N2220 0-45|2N4060 0-11 ADI143 0-45|BC267 0- 0-22[GET875 0-15 | [iteti : BAI10  25p BY12; 17ip OA70  7ip 04202 10p
2N2221 0-41/2N4061 0-11|ADL49V 0-686| BC258 0. [p7ras et el in this magazine BA115  ?p | BY140  £1 0AT73 10p '0A210  27p
2N223§A ggg 2N 4062 O-II'ADISO 0-83|BC259 0 o-gg'umssz 0-20 -
2222 0-60|2N4302 0-25(AD161 0-45BC261  0- 0-33|GET887 0-20 i
224 0-91 [ 2N4303 047 AD162 045 BC262 0 0-43 |GET89% 0-2% 'ntegrated, c'rcu,ts oL .
2N2368 0-31|2N4916 0-11|ADI16L BC263 0 0-49 [GET895 0-25 Lach lnum.h we will show a different range of i.c.’s which
2N2369 0-37(2N4917 017 AD162 S1. os BC300 2 0-16 | TIP20A 049
2N23694 0-41 | 24918 0-73|AF109R 0-40| BC30I 0 0-17| TIP304  0-58 i CA3004 1-181CD1010ae 1-07
2N2646 0-77|2N4918 0-84 AFI14 0-25|BC302 0- 0-47|T1P31A 0-682) A CA3005 1-44|CD401lae 0-51
uN2647 1-12[2N4920 0-99|AF115 0-24 BC303 o 258 0-58 | TIP324 074 - H CA8009 184 CD401ae 0-51
2N2711 013 |2N4921 0-73|AF116 025 BC307 0-10| BF269  0-55|TIP33A  1.01 5 - CA3060  4-91|CD4013ae 0-99
2N2712 012 oN4922 0.84 AFI17  0-20| 3C3074 0-10|BY270 0-21| TIP34A 1.51 Ourfull rangeisin SA S 1-5 CA3062 297 |CD4014ae 2-88
UN2713 0.17|2N4923 083 |AF118  0-50 BC308 0.08 B 0-58|TIP3;4  2-90 d Al 3-47|CA308 CA3064  1.42 | CD4015ae 2-68
2N2714 0-18(2N5172 0-12{AF121  0-22|BC308A 0-12 0-15TIP36A 3-70 ourcata1ogue CA3007 3-28 CAHOJSI 4 93 |CA3065 1.42|CD4016ae 1.02
2N2904 055 2N5174 0-22)AF124  0.24(BC308B 0-09 [SUBVENYSRE I o oilable now- CA3008 1-98/CA3034 1-85(CA3066 2.61|CD4017ae 2-68
904 A 0-70‘21\'0175 0-28( AF125  0-20 BC309  0-10 0~53’TII’42A 0-90 & CA3008a4 3-2: 030 1-52 [CA3067 2.72[CD4018ae 2-686
2N2905 0-71|2N5176 0-32|AF126  0-18|BC309A 0-10 0.65 TIP2955 0-98 WNelgleds] 20pence CA3010 0-58|CA3036 0-90|CA3068 3-01/CD401%ae 1-23
2N29054 0-88|2N5190 0-92(AF127  0.20/ BC309B 0-10 2:30| TIP3055 0.80 CA3010a 0-68/CA30372 2-60|CA3070  2-15|CD4020ae 2-98
2N2906 0-85(2N5191 0-95|AF13%  0-38| BC327 0-21 0-92| ME0401 0-18 CA3011 0-92/CA3038 2.80(CA3071 2-01(CDi021ae 2-70
2N29064 0-70 2N5192 1-84/ AF170  0.25BC328  0-19 0-27| ME0402  0-20 CA3012 1.11|CA3038a 3-40|CA3072 2.07| CD4022ae 258
2N2907 0-38|2N5195 1.46AF172 0.25/BC337 0-19 0-20 | ME0404  0-13 CA3013 1.30{CA3039 1.00/CA3075 1-46(CD4023ae 0-51
2N29074 0-41 2N5245 0-43|AF178 0.55BC338 0-19 0-61 ME0411 0-17 CA3014 1.52(CA3040 2:95|CA3076 1.87(CD4024ae 4.95
2N2923 0-12|2N5457 0-49|AF179  0-85/BCY30 0-43 0-23 ME0412 018 CA3015 1-40/CA3041 1.30(CA3078 3.18|CD4025ae 0-51
2N2924 0-14|2N5458 0-45 AF180 0.50| BCY31 0-51% 0-30| ME0413 0-14 CA3010a 1.82/CA3042 1.30|CA3080 0-58 (CD4027ae 1.58
2N2925 0-17 2NGi5e 0-40|AF186 040 DCY2 115 BFX30 025 MELL1x0 02 ICA3016 2-61(CA3043 1.73(CA3080a 1.90((Ds028ae 2-34
2N2926 [3N128  0.73| AF200 0-35/BCY33 0.34| BFX37 0.33 ME$001 0-09 CA3010a 3.90|CA3044 1-42|CA3086  0-98|(1)30090e 3.79
Green 0.12|3N138 1-85 AF239 0-51 | BCY34 0-38} | BFXd4 0-11 CA3018 0-88/CA3045 1-50|CA3088e 1-38 CD1037 3
Yellow 0-11 [3N139  1.42[AF210 072 BCY38 0.52) BFX63 2.48|MES003 014 CA3018a 1.19[CA3046 0-86 CA3089e 2.18 Exa 1]
Orange 3N140  0-92|AF279 0.54|BCY39 1.05/BFX68 0.30 MEG6101 0-10| Poust and Packingl3pper [CA3019 0-84|CAB047 1-58|CA3090 4.70 CD4042ae 2-11
0-11/3N141 0-81|AF280 0-54BCY40 0-87| BFX8{ 0.24 ME4102 0-11 order. Europe 25p. CA3020 1.55 CA3047a 2-02/CD4000ae 0-51 |CD4043ae 2:11
2N3053 0-32|3N142 0.58| AFY42 0-74| BCY42 0.15|BFX85 0-30|ME4103 0-10 Conunonwealth (Air) 65p |CA3020a 2-01/CA3048 2-34|CD4001ae 0-51 (D404dae 2-11
2N3054 0.88/3N143  0-75|AL102 0.75|BCY$3 0.15/BFX86 0-25§ ME$104 011, (MIN) Matching charge  (CA3021 1.80/CA3049 1-96 {CD4002ae 0-51| Cpyos5ae 2.65
2N3055 0-75/3N152  0-82/ALI03  0.70| BCY68 0-21|BFX87 0-28|ME4101 014 (audio trausistorsonly) 15p |CA3022 1-81|CA3050 2-28| CD4006ae 2-45| "0 oo d
2N3390 0-26/3N153 0-81 ASY26 0-30| BCY59 022 BFX88 0.25[ME6102 0.18 cxtra per pair. Prices |CA3028 1.55/CA3051 1.73|CD4007ae 0-51|C Lag
uN3391 0-28/3N154 0.84(ABY27 0-386(BCY70 0-17|BFX89 0-45 ME2002 0.17| subject to stock |CA3026 1.25/CA3052 1-80/CD4008ac 2.53|CD4047ac 1.85
2N33914 0-29|3N169 1.17|ASY28 0.28|BCY7L 0.22|BFY10 0.35|MES003 0.16/availability. |CA3028a 0.88/CA3053 0-52|CD4009ae 1.07|CD4049ac 0-90
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Car Radio,
Kit K/CR-9502.

u

Metal
Locator,
Kit K/GD-348

Electronic
Calculator,
Kit K/IC-2108.

=2

Black and White
Portable Television,
Kit K/GR-9900.

Hi-Fi Stereo
Receiver,
Kit K/AR-1214

Get the Heathkit

Catalogue..and
save

Handcrafted electronics with built-in quality and kit form
savings.

Hundreds of modeis to choose from.

Heath offer you outstanding specifications and plus values
that will impress you, your family and friends. Want to know
more ? Send for your personal introduction to the international
world of Heathkit electronics . . . the Free Heathkit Catalogue.

Free

Please send me the FREE Heathkit Cata- N
logue & details of Monthly budget plans.

NAME

ADDRESS

Weatn | HEATH (GLOS) LTD. DEPT. PE/03/74

Bristol Road,

Schiumberger [KLILENTIRIWE:]1

\ J

NOTHIN' YET!!

... UNTIL YOU TUNE IN TO STEREO
PERFECTION WITH ‘VARICAP’

‘p.e.’ f.m. Size approx.
varicap stereo tuner 83" x 23" x 64"

This elegant and practical stereo tuner features push button

a2 spot-on’ tuning with up to five simple pre-set stations (no
| difficut tuning dial and drive cord). Its easy ‘no problem’ con-
';1|. struction requires only a few simple setting adjustments with a

D.C. Voltmeter. it incorporates NEW pre-set modules for R.F.
and I.F. circuits, this eliminates the need for the usually
difficult circuit alignment.

All this, coupled with the latest Motorola high efficiency,
Integrated Circuit 'phase lock loop  stereo decoder and
automatic stereo lamp indicator, ensures perfect stereo
reception.

The 'Varicap’ is, in our opinion, THE most easily constructed
stereo tuner available which will achieve professional results.
The kit comprises Fibre glass P.C. board, elegant slimline
teak veneer cabinet, brushed aluminium front panel, push
buttons, instructions, in fact everything you need

We also supply any of these kit components as separate items.

Total kit price ONLY £28-50 (inclusive of VAT and postage).

IDEAL FOR USE WITH THE ‘TEXAN’, ‘GEMINI’ OR ANY
OTHER GOOD QUALITY STEREO AMPLIFIER.

Ly PARTS FOR PRACTICAL WIRELESS PROJECTS:

. After many requests, Electro Spares are supplying lists of components for
ALL projects featured in Practical Wireless' trom July 1973 issue onwards.
| We regret that we cannot supply lists for projects published before this
date.

All you have to do is send us a stamped addressed envelope. not less than
9" x 4", stating which project is of interest to you. We will then forward
you an individually priced list of the components required. there is, of
course, no necessity to purchase a full kit, you may purchase only the
parts you require at any one given time,

We pelieve this method of one source’ puying can save you time and
postage—AND THAT MEANS MONEY!!

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES ARE NEW,
BRANDED PRODUCTS OF REPUTABLE MANUFACTURERS

AND THEREFORE CARRY THE MAKERS' FULL GUARANTEE.

= ‘P.E." "GEMINI' STEREO AMPLIFIER

¥ The Gemini is a quality hi-fi sterec amplifier for the home constructor,
1 featuring a genuine 30 watt R.M.S. per channel output into 8 ohms. Total
harmonic distortion ot 0-02% and a frequency response (-3dB)
20Hz-100kHz. at all power levels.

We are continuing to supply components for this fabulous amplifier,
which is now recognised as practically THE ultimate in High-Fidelity.

We know no better unit for the home constructor—hundreds have been
supplied throughout the world

Electro Spares have available a booklet containing full specification, com-
| plete constructional information. wiring diagrams and fault finding
| guide. etc

The price is 55p + 4p postage. along with which we will send you our new
LOW PRICE LIST. Price list available separately on receipt of alarge S.A.E.
Our new Mail Order department address is set below. We aim for quick,
efficient service—or why not pay us a call. we make all enthusiasts weicome

and there are no parking probiems.

fe E

' SPARE
288 Ecclesall Road, Sheffield
L S11 8PE. Tel: (0742) 668888
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COMPREHENSIVE HOME

CONSTRUCTOR KITS

asspeciriep INTHEP.E. RONDO

COMPLETE QUADRAPH

ONIC HI-FI SYSTEM

CBS SQ* MATRIX DECODER *TM CBS ‘8 oo
Complete kit. Post Free. Inc. CBS Licence Fee + VAT 80p U

PREAMPLIFIER BOARD
Complete kit. Post Free. + VAT 30p ‘3'00

MASTER VOL,/)TONE/BALANCE BOARD
Complete kit. Post Free. + VAT 85p £8.50

POWER AMP BOARD AND HEATSINK (Stereo Pair) ‘7.50

Complete kit. Per Board. Post Free + VAT 75p
POWER SUPPLY BOARD COMPLETE
Post Free. + VAT 50p £5.00
MAIN SMOOTHING CAPACITORS (TWO reqd.)
Post Free. + VAT [5p fl;’o
er Fair
MAINS TRANSFORMER ‘6.2’

Post Free. + VAT 62p

CHASSIS-PUNCHED AND DRILLED WITH SCREENS ‘3 2‘
Post Free. + VAT 32p O

READY BUILT LOUDSPEAKERS
(Teak or White Veneer) Post £2:00. + VAT £4:40 ‘?2;00
er Pair

COMPLETE SPEAKER KIT WITH 4 DRIVE UNITS, CROSSOVER
WADDING, ETC, (Four kits reqd. for Rondo)

INCLUDES CABINETS
q
Posc €100 + vaTcoey £34.50

r F
Post £2.00. + vaT te9y £62.00

RONDO CASE
Post Free, + VAT I7p £l 75

HARDWARE PACK
Post Free. + VAT 20p ‘2.00

CONTROL SECTION FASCIA
Post Free. + VAT 35p ‘3'50

STEREO DECODER KIT
Post Free. + VAT §9p ‘s.”

STEREO DECODER READY BUILT AND TESTED
Post Free. + VAT 69p ‘6.9’

GOLDRING G101/2 TURNTABLE Less Cartridge
Post Free. + VAT £2:39 ‘23.90

DEUTSCHE ELAC STS 144/17 CARTRIDGE
Post Free. + VAT 69p ‘6.90

All component parts for “Rondo’’ loudspeaker assemblies are available, including special precision machined wrapround

cabinets for very easy construction and perfect professional finish—as shown in fig. 5.9 of January 1974 issue.

BASS DRIVE UNITS (2 per cabinet)
Post Free. + VAT 39p ‘{;g.f
TWEETERS (2 per cabinet)
Post Free. + VAT I2p ‘ l.'%g
A
CROSSOVER KIT (I per cabinet)
Post Free. + VAT 25p ‘E;ig

PLEASE SEND ME
CBS SQ DECODER

)
PREAMPLIFIER BOARD )
MASTER VOLUME BOARD CROSSOVER KIT )
POWER AMP BOARDS CABINET KiT WHITE { )
)

POWER SUPPLY BOARDS

ELECTRON Ics MAINS TRAN SFORMER

CHASSIS
STEREO DECODER KIT

SMOOTHING CAPACITORS [~

PLEASE TICK BOX
O BASS DRIVE UNITS (
TWEETERS (

[J RONDO CASE m]
HARDWARE PACK O
CONTROL SECTION

FASCIA

CABINET KIT TEAK  (

ot | MONEY
\
CROSSOVER WADDING, ENCLOSED

ETC.
WITH WHITE CABINE(T

SPENCER HOUSE STEREO DECODER BUILT DITTO WiTH TeAk Z £

BRETTENHAM ROAD TEAK CABINET

READY BUILT LOUD-
SPEAKERS WHITE

EDMONTON NG

READY BUILT LOUDSP(EA)KER CABINET

Please insert quantity in open brackets

GOLDRING GI0I TURN- CHEQUE

TABLE LESS CARTRIDGE P o

ELAC 144 CARTRIDGE
MONEY ORDER

LONDONI N-' 8 BLOCK CAPITALS PLEASE DETAILS OF ANCILLARY KITS

NAME
ADDRESS

DE ENQUIRIES WELCOME

P.E.3/4
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ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER
STEREO & MONO

Plays 127, 10" or 7° records.
Auto or Manusl. A high
quality unlt backed by BSR
relisbility with 12 months’
guarsntes. AC 200/250V.
Sise 18§ x lliin.

Above motor board 8in. Below motor board 23in.

with STEREO and MONOQ XTAL -25 Post £5p.

PORTABLE PLAYER CABINET
Modern design. Black rexine covered. Silver tront grille.
Padded Lid. Chrome fittings. Size 18in x 1lin.

Few only in red rexine.
Motor board cut for BSR deck £4-50 post 255

4 Transistor Mono Amplifier
Powerful 3 watt output. 15 ohm. AC mains operated with

transformer. 3-Controls, volume, treble, bass and On/Oft

switch with knobs. Ready made on printed circuit board.
Fused iuputs and outputs. Famous make.

£5.9 Post

26p

8ize 8in wide x 4in deep x 8in high.

Suitable 7in x 4in speaker, £1.
DECK

BSR JUNIOR
SINGLE PLAYER

Heavy duty 4-speed motor with

ieg[;_,rslu pick-up arm fitted
turnover mono

compatible cartridge. £4'95

GARRARD DECCA HI-FI
Single play 8tereo/
Mouo Deram
transcription

head and arm.
Four speeds.

10}in turntable.
Anti-rumble filter.
Bias compensation,
Laboratory motor. -

SPECIAL £| 8‘50 Post Ideal for ‘
PRICE 25p  Disco Decks

METAL PLINTH AND PLASTIC COVER

Cut out for most Garrard or B.S.R. £4.95

Most will play with cover in position.
Post 35p

12} x 143 x 7iin.

Covered in black leatherette.

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH AT SAME PRICE

COMPACT PORTABLE STEREO HI-FI

Two full size loudspeakers 133 x 10 x 8%in. Player unit
clips to loudspeakers making it extremely compact,
overalisizeonly 183 X 10 x 81in., 3 watts per channel, plays
all records 33 r.p.m., 45 r.p.m. Separate volume and tone
controls.
240V AC

Mains.

Bargain Price

Attractive
Teak fluish £25
Weight 13 Ib. 85p Carriage

SPECIAL OFFER!

SMITH’S CLOCKWORK
15 AMP TIME SWITCH
0 TO 60 MINUTES

Single pole two-way Burface mounting
with fxing screws. Will replace existing
wall awitch to give light for return home,
garage, automatic anti-burglar lights, stc. Variable knob.
Turn on or ofl at full or intermediate settings. Fully
insulated. Makers® last list price £4-50. Brand new and fully

guaranteed. gg;}: £1:65 or £3 pair. Post2sp

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2}in sides
6 x 4in 45p; 8 x 6in 53p; 10 x 7in 85p; 12 x 8in 85p;
14 x 9in 90p; 16 x 8in 90p; 12 x 3in 50p; 16 x 10in £1.
ALUMINIUM BOXES 8 x 3 x 3in 60p; 4 x 4 x 4in 7Qp;
8 x4 x 4in80p; 9 x 4 x 4in £1; 12 x 4 x 4in £1-30.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 0p; 8 x 8in 15p;
14 x 8in 18p; 10 x 7in 18p; 12 x 5in 20p; 12 X 8in 28p:
16 x 6in 28p; 14 x 9in 34p; 12 x 12in 40p; 16 x 10in 50p.
PAXOLIN PANEL 10 x 8in 16p.

14 inch DIAMETER WAVECHANGE 8WITCHES, 25p.

2'p. 2-way, or 2 p. 6-way, or 3 p. 4-way, 25p each.

1 p.1. 2-way, or 4 p. 2-way, or 4 p. 3-way, 25p.

TOGGLE SWITCHES, sp. 14p; dp. 22p; dp. dt. 22p.
Sub-ministure, sp. 30p; dp. 37p; dp. dt. 45p.

BRITISH FM/VHF TUNING HEART

88 to 108 Mc/s British made. £ Transistors ready aligned
—requires 10-7 Mc/s IF. Complete with tuning gang.
Connections supplied but some techuical experience

essential, Our price £3 95 Post 20p

224

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Translormer
input 200/240V a.c. Output voltages available 8 or 8 or 12
or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. £2- 20 Post
Details 8.A.E. 8ise 83} x 1} x ljin. 20p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Sise:
13 x1} x } in. Response 25 ¢/s to 25 ko/s, 26 dB gain.
For use with valve or transistor equipment. Post
99p 10p

Full instructions supplied. Details 8.A.E.

NEW TUBULAR ELECTROLYTICS CAN TYPES

2/350V 14p | 250/25V 14p | 504 50/300V 50p
4/350V 14p | 500/25V 20p ' 60 4100/350V  85p
8/450vV 18p | 1000/25V 35p | 3824-32/250V 20p
16/450V  22p | 1000/6V 47p| 82 432/450V 80p
82/500V  50p | 8 +8/450V  22p | 3504 50/328V 56p
25/25V 10p | 8+16/450V 25p, 16+416+16/275V 45p
50/50V 10p ' 16 +18/450V 40p ‘ 100 + 50+ 50/350V 55p

00/25 10p | 32 +32/350V 40p

LOW VOLTAGE ELECTROLYTICS.
1,2, 4,85,8, 18, 25, 80, 50, 100, 200mP 15V 10p.

500mF 12V 15p; 25V 20p; 50V 30p.
1000mF 12V 20p; 25V 35p; 50V 47p; 100V 70p.
2000mF 6V 26p; 25V 42p; 50V 57p.
2500mP 50V 62p; 3000mF 25V 47p; 50V 65p.
5000mP 8V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 85p.
CERAMIC 1pF to 0-01mPF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 4p; 0-5 13p; 1mPF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 25p.
SILVER MICA. Close tolerauce 1%. 2-2-500pF 8p; 560-
2,200pF 10p; 2,700-5,800pF 20p; 6,800pF-0-01, m1d 30p each.
TWIN GANG. ‘‘0-0" 208pF - 176pF, 65p.
Slow motion drive 365pF + 365pF with 25pF +25pF, 50p;
500pF standard 85p; small 3-gang 500pF £1.80.
SHORT WAVE SINGLE. 10pF, 30p; 25pF, 55p; 50pF, 55p.

SHORT WAVE SINGLE GANG. Precision Silver Plated

Gangable Tuning Condensers. a
Values up to 100pF. P each
8ection Couplers supplied FREE with two or more gangs.

KEON PANEL INDICATORS 250V AC/DC. Amber 20p.
RESISTORS. }W, }W, 1W, 20% 1p; 2W, 5p. 100 to 10M.
HIGH STABILITY. W 2% 10 obms to 6 meg., 10p.

Ditto 5%. Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 wait, 15 watt,
10 obms to 100K 10p each; 0-5 ohm to 8-2 ohms 10p.

TAPE OSCILLATOR COIL Valve type 35p.

FERRITE ROD 8 x #in 20p; 8 x §in 20p; 8 x #in 10p.

MAINS TRANSFORMERS ALL POfT

25p each

Eagle MT12 12-0-12V 50mA B
260-0-250 80 mA. 8-3V 3-5A 6-3V 1A or 5V 2A... . £2-50
850-0-350 80 mA 8.3V 8:5A, 8-3V 1A or 5V 2A....£3.00
300-0-300V 120mA, 6-3V 4A C.T.; 6-3V 2A.. . £3-25

MINIATURE 200V 20mA, 8-3V 1A 2§ x 2} x 2in 75p
MIDGET 220V 45mA, 8-3V 2A 23 x 24 x2in .. . B0p
HEATER TRANS.6:3VB8A ...................... 80p

GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at ¢ amp. 38, 4,5, 8, 8, 9, 10, 12, 15, 18, 24 and 30V £2-80
1 amp, 8, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 80 22.25
2 amp, 6, 8. 10, 12, 18, 18, 20, 24, 80, 36, 40, 48, 60 23-80
5 amp, 6, 8, 10, 12, 186, 18, 20, 24, 30, 86, 40, 48, 60 28.75
8 amp, 5, 8 and 18V £1.00; Ditto 5 amp £1.20. 3 amp,
8, 5, 8, 10, 13 and. 5-0-5V £1-30, Ditto 5 amp. £1-50;
8-0-8V 500mA 90p 9V 1 amp 95p 12V 300mA 75p 12V
500mA 85p 12V 750mA 95p. 40V 1 amp £1-75.

AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £2-80; 500W £6:25; 750W £10; 1000W £15
CHARGER TRANSFORMERS. Input 200/250V.

for 8 or 12V, 14 amp £1-50; 2 amp £1.80; 4 amp £2-50
BATTERY CHARGERS. Ready built with leads and clips
13 amp £2: 4 amp £4; 5 amp. £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS:

8 or 12V outpnts. 1} amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V 8 amps 720
watts. Insulated terminals. Varnish impregnated. Fully
enclosed in steel case with fixing feet. £ ' 0 Carr.
Famous make (Value £18) OUR PRICE 50p

Can be used as 800 watt auto transformers 240-110V.

SET OF 3 MOTORS FOR
COLLARO STUDIO
TAPE DECK
£2:50 Post 50p

VOLUME CONTROLS | 80 ohm Coax 4» yd.

Long spindles. Midget Size BRITISH AERIALITE

5 K. ohms to £ Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/8 15p. D.P. 25p. 40 yd £1-40; 60 yd £2.
STEREO L/8 55p. D.P. 75p. FRINGE LOW LOSS'O per
Edge 5K. 8.P.Transistor 25p. Ideal 625 and colour.' ¥Yp yd
Wire Wound controls 1}in diam. 3 Watts. 10 ohms to 100K
British Made with long spindles }in dia. 45p each.

HELICAL POT 10K LIN. List £3. Bargain 75p.

DUAL CONCENTRIC POT 500K LOG AND 500K LIN D.P.
switch. Inner spindle 3}in; outer spindie 2}in 75p.

E.M.I. 13} X 8in.
SPEAKER SALE !

With twin tweeters. £4 50

And crossover. 10

watt. State 3or8or

15 ohm. As illustrated.  Post 25p
With flared tweeter cone and ceramic
magnet. 10 watt.

Bassres. 45-80 c/s. .

Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 26p

Bookshelf Cabinet

16 x 10 x 9ia. £5-50

Teak finish Post 26p

ELAC CONE TWEETER

The moving coil diaphragm gives & good
radiation pattern to the higher irequencies
and a smooth extension of total response
from 1,000 ¢/s to 18,000 ¢/s. Bize 33 x
34 x2in deep. Rating 10W, 8 ohm.

Crossover £1-25 £| 90 Post 20p.

GOODMANS 6}in. HI-FI WOOFER
8 chm. 10W. Large ceramic magnet. )/
Special Cambric coue surround. |
Frequency response £4 [
30-12,000 c/fs. Ideal P.A.

1 Hi-Fi Enel etc.
Suitable Cabinet 12 x 8 x 6 £4 Suitable Tweeter 42

GOODMANS
8in. WOOFER

8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
resonance 35 cps. Frequency
response 30-8,000 cps.

1deal bass unit for £3.75

Hi-Fi system.

SPECIAL OFFER LOUDSPEAKERS

8 ohm, 2in; giin; 34in; Sin,

8 ohm, 2}in; 2¥in; 5in x 8in; Bin.

15 ohm, 3%in; 5in; 8 x 4iu; 7 x 4in; 8 x 5in.
25 ohm, 2iin; 3in; 5 x 8in; Bin.

35 ohm, 2in; 8in; bin.

80 ohm, 2}in; 2%in.

£ eacn

LOUDSPEAKERS P.M. 8 OHMS. 7 x 4in £1-25; 6}in £1-50;
8x5in £1-80; 8in £1.75; 10x6in £1.90; 10in £2-00.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in
diameter 4W £2-50, 10 in diameter 5W 22-50; Post 25p.
12in diameter, 6W, £2-95; 3 or 8 or 15 ohm models.

SPEAKER COVERING MATERIALS. Samples Large 8.A.E.
Horn Tweeters 2-18Kc/s. 8W 8 ohm or 15 ohm £2-20.
De Luxe Horn Tweeters 2-18Kc/s, 15W, 15 ohm £8-50.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3, 8 or 15 ohm £1-25.

TWO-WAY CROSSOVER NETWORK 3,000 c/s
With variable tweeter attenuator giving accurate high/low
frequency balance. Mounted on panel 5iin x 4in with
control knob, tweeter and wooler leads and inputcz.zol’on
terminals. Suitable for 3 to 8 ohm impedance. 20p

VALVE OUTPUT TRANSFORMER 25p.

MIKE TRANSFORMER MU metal 100-1 £1.25.
5 WATT MULTI RATIO. 8, 8 and 15 ohms, 80p.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50 watt............ £12-50 100 watt

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over 200 hours continuous on SP2
hlttgy. tully adjustable swing and speed. Ideal displays,

lectr 1 Post
srobe e, orer 95p =

R.C.S. RECORD PLAYER AMPLIFIER
Volume ou/oft
450 v

2 stage triode pentode valve. 3 watts output.
and tone controls. Printed circuil
A.C. mains complete and tested.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 1i8p
OUTLET BOXES, SURFACE MOUNTIRG 25p.

BALANCED TWIN RIBBON FEEDER 300 ohms, 5p yd.
JACK SOCKET Std. open-circnit 14p. closed circuit 23p;
Chrome Lead Socket-45p. Phono Plugs 5p. Phono Socket 5p
JACK PLUGS Std. Chrome 20p; 3-5mm Chrome 12p DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p DIN SOCKETS
Lead 3-pin 18p; 5-pin 15p. DIN PLUGS 3-pin 18p; 5-pin £5p.
VALVE BOLDERS 5p; CERAMIC 8p; CANS 5p.

ALL PRICES INCLUDE VAT

MINIMUM POST AND PACKING @ CALLERS WELCOME @

RADIO COMPONENT

Illustrated Colour Brochure, Radio Books & Components Lists 10p Written guarantee.
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ALL OUR PRICES INCLUDE V.A.T.

WOOFER AND
» TWEETER KIT

THE PAIR, Post 25p.
(Avnllble separately.
£ , Tweeter

E.M.
£5:75

Comprising a ﬂne anmple of a Wooler
103 x 6jin with a massive Ceramic
Magnet, 440z Gauss 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 8iin square has a special
lightweight paper cone and magnet flux
10,000 lines. Crossover condenser and
full instructions supplied.

Imgpedance Standard 8 ohms
Maximum power 12 watts

Useful Response ::5 to 18,000 cps

Bass Resonance £9.90
SUITABLE ENCLOSURE 20 x 13 x fin.
MODERN DESIGN. TEAK WOOD FINISH. Post 25p

8in.or10in. ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance
55 cps. 8 ohm impedance.

8in. 10 watts, 3.75

(R

BAKER MAJOR 12" £9+90

s SR oy A Post Free
@% S % 30-14,500 c/s, 1%in. double
“""\-ﬁ . cone, wooter and tweeter cone

together with a BAKER
s L ] ceramic magnet assembly

having & flux density of
14,000 gauss and a total flux
of 145,000 Maxwells. Bass
resonance 40 c/s Rated 20
watts, NOTE: or 8 or
15 ohms must be stated.

'L\

Module kit, 30-17,000 c/s
with tweeter crossover, bafile

and mltruetlom £ I 2 50

T Plense atate s or §'or 15 obms, Post free
BAKER
“BIG SOUND*»
SPEAKERS

Robustly constructed to stand up to
long periods of electronic power,
As used by leading groups.
Uselul response  30-13,000
Bass R 5 cps.

cps.

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts

FODIEII. ;;:". 20 x 18 x Bin
or n. dis. or . Post
10in speaker. ‘9 90 25p
?OD%L 8“3". 18 x 10 x 9in

'or 18 X 8in, or Polt
8 in. speaker ‘5 50

ODEL “‘B” £ ditto. Trhnznlu
Corner Version.

gO%EL g “C”, 16 x 8 x 8in.
or 8 X Sin. Post
speaker £4°40 25p
LOUDSPEAKER CABINET

WADDING 18in wide, 15p ft.

BARGAIN AM TUNER.

Teansisior Superhet
ransistor Superhe| 0
Ferrite aerial. 9 volt. ‘4 95
BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add  musical
highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and tuner with separate
csontﬁ)lb. i‘x:to single output.

volt battery .
operated. ‘3 95
STEREO VERSION OF ABOVE £5-95.

GROUP ¢25”
12in 25 watt
3, 8 or 15 ohms.

£8:80

Post Free

£9-90

GROUP ¢¢35”
12in 35 watt
3,8 or 15 obms.

Post Free
GROUP ¢50”
§5|n.150 watt

o £22°00

NEW l2|n VERSION £17-60

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised. -
Ideal for Groups, Disco and P.A.
4 inputs speech and music. 4 way
mixing. Output 8/15 obhm a.c. Mains.
Separate treble and bass controls,

Guaranteed. Details S.A.E. £49

CALLERS ONLY! DE-LUXE 100 WATT AMPLIFIER
CHASSIS. 7 Valve version, 4 inputs, 10 wide range

controls. For Mikes, Discos, Orglnu Guitars, etc. ‘69
4,8and 15 obm Londlpenker mutchmg

Carr.
£1.00

BARGAIN FM TUNER.

88-108 Mc/s 8ix Transistor.

9 volt. Printed circuit.

(‘J’;Iilbuud ‘:hde dial tuning.
'alnut Cabinet.

8ize 7 x § x 4in. £|2 85

BARGAIN FM TUNER. ‘8. s

As above less cabinet.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor

Push-Pull Ready built with volume, treble and

bass controls, 18 volt battery operated.

£4-50

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable Tor cassettes, and all sizes of
gpeﬂrzeAlAAEC mains 200/250VP .
eaflel 08
£3-50 35

et HEATING ELEMENTS

OPPERING 1001 USES for every type of hemng and

Q MAX CHASSIS CUTTERS

A die, punch and Allen Screw

. . Sizes 11" .
Key “B” for nbove

10

74p
83p
Key “T” for above 6p

Sizes 3*
"

i %7, 3 90p

w3 92p

W, . 98p

Key "A" !or above 8p

717,147,147 21.00

17,1 7/32°, 14" £1-15

187 13 £1.20 D
b3 £1.35 1" Bquare, with key
13 £1-55 £2-10

SPECIAL OFFER

100 ohm Rheostat 2}in dia. Ceramic former
terminals ]in dia. spindle. 95p. Post 25p.

screw

drying applications in the home, garage, g
hctory (available in manufacturing quantities). Approx.
size 10f x 8} x j%in. Operating voltage 200/250V. a.c.
250 watts approx. Pnnted circuit element encloud in

fitted with wires, ly flexible

SPECIAL OFFER:
3in Panel Meter 50 uA. Unusual scale requires re-calibration.
£1-75. Post 25p.

providing safe Black heat. British-made for use in photo-
copiers and print drying eqmpment

Ideal for home
for Heating Pads, Food Warmeu, Convector Heaters, etc.
Must be clamped between two sheets of metal or asbestos,
etc., to make efficient clothes dryers, towel rails—ideal for
lirinz cupboards. Ideal for anti-frost device lor the garage
—preventing frozen radiators or acting as oil sump heater.
Use in greenhouse for seed raising and plant protection.
Invaluable aid for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or in parallel for higher
heat applicatious.

ONLY 40p EACH  (FOUR FOR £1-50)
ALL POST PAID—Discounts for quantity.

WEYRAD COILS

P50/1AC  40p RAW 85p
P50/2cC  38p OPT1 65p
P50,3v 38p LFDT4 85p
PCAL 60p Twin gang 75p
g DELUXE 4 POLE MOTOR
t1,400 r.p.m. reversible 42 Wait, £ | .95
spindle 1}in X 7/32in, size 3}inXx
3in. Asillustrated. 240V a.c. mains.  Post 25p
E.M.l. GRAM MOTOR
120V or 240V a.c. 2,400 rpm. 2-pole £ |_.00
70mA. 8ize 2] x 2} x 2{in.
Post 26p

BAKER HI-FI SPEAKERS

HIGH QUALITY —BRITISH MADE

REGENT

12in. I5 watts

An inexpensive unit for the
beginner in high fidelity and
for genenl purposes. May be
used to improve any Radio,
Amplifier, Hi-Fi or Televil

receiver.
Buss Resonance 45cps
Flux Density 12,000 gauss
Usetul response 45-13,000cps
3 or 8 or 15 ohm models.

Post

£8:80

DE-LUXE Mk 1l
12in. 15 watts

Especially designed to provide
tull range reproduction at an
economical cost. Suitable for
use with any high fdelity

system. Built-in concentric
tweeter cone.

Bass Resonance 30cps
Flux Density 14,000 gauss

Useful response 25-18,000cps
8 or 15 ohms models.

£NN 5
SUPERB

12in. 20 watts

A high quality loudspeaker,
its remarkable low cone
resonance  ensures  clear
reproduction of the deepest
bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range  reproduction  with
remarkable efficiency in the
upper register.
Bass Resonance 25¢cps
Flux Density 16,500 gauss
Usetul response  20-17,000cps
8 or 15 ohms models.

Post

£16°'50 -

AUDITORIUM -
12in. 25 watts

A fnll range reproducer for
high power, Electric Guitars,
public address, n}ulti-lpelker

systems, electric organs,
Ideal for Hi-Fi and Disco-
theques.

Bass Resonance 38cps
Flox Density 15,000 gauss
Useful response 25-18,000cps
8 or 15 ohms models.

Post

£1540

AUDITORIUM
15in 35 watts

A high wattage loudspeaker
of exceptionsal quality with a
level response to above
8,000 cps. Ideal for Public
Addreu. Discotheques, Elec-
tronic instruments and the
bome.
Bass Resonance 3b5cps
Flux Density 15,000 gauss
Usetul response 20-14,000cps
8 or 15 ohms models.
£22 Post
Free

Hi-Fi Enck Manual ining 20 plans, designs,
crossover data and cuhle tables. 42p. Post Free.

CUSTOMERS FREE CAR PARK

(Export: Remit cash and extra postage.)
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electronics
reall
m Mastered

... practical
... visual
...exciting!

I

no previous knowledge

no unnecessary theory
no ‘“‘maths” '

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of

electronics and show how easily the subject can be mastered.

Write for the free brochure now which explains our system.

1/ BUILD AN 2/ READ, DRAW

OSCILLOSCOPE AND UNDERSTAND

CIRCUIT DIAGRAMS

You learn how to build »

an oscilloscope which T

remains your property. =

With it, you will become

familiar with all the e

components used in as used currently in the

electronics. various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments Iehz:lsl neuwndsmtearc‘zu;'se ;”i” ‘enagle anyoze to
OVER ampliies, oscilators. signal tracer, pho- (16 % RO KELUO R Y e and

to electric circuit, computer circuit, basic S A
40 EXPERIMENTS radio receiver, electronic switch, simple a"‘”,“"‘”’l" ofltlheory—no previous knowledge
ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- required. It will also enable anyone to under-

O, S nter. time delay circuit, stand how to test, servjce and maintain all
CIRCUITS & SEE HOW 9 UG, G e types of electronic equipment, radio and TV

THEY WORK, including : ¢V Procedures receivers, etc.
D WD SIS NS SN i S RS D GEED S CUND S D S S S G GEED GEED GHED A0S GEEE GIED GEED GEED GEED GEEE NS SIS GEED SIS SN GHED SN GEED WD GEED uaih sunl
I POST NOW To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.0. BOX 156, JERSEY. Please l
l FR EE 'or send your free brochure, without obligation, to: we do not employ representatives l
: BROCHURE  namE BLOCK CAPS =
or write if you prefer not to cut page ADDRESS PLEASE EL34
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PE

INSPIRING TIMES

I F necessity be the mother of invention, we are now surely
entering upon a period of prolificity in circuit creation
and adaptation.

It is the amateur designer and experimenter who so often
has the knack of hitting upon the right kind of solution to
a sudden problem affecting everyday life. And problems
there certainly are at this present time when restrictions
in the use of electricity, if not complete cuts in the supply,

- affect all households; and soaring prices, if no actual shortage
of petrol, make every motorist that more efficiency conscious.

This month’s Ingenuity Unlimited includes a novel circuit
devised by one of our readers and it is likely to be of interest
to those with electrically controlled gas fired heating systems.
A fore-runner, no doubt, of other crisis inspired ideas. We
shall be happy, indeed consider it to be our duty, to publish
other circuit ideas which may help overcome hardships or
inconvenience experienced at home or on the road.-

There already exist, of course, many circuits and systems
that have relevance in the present difficult times. As a service
to our readers we have prepared a special Blueprint for
inclusion in this issue. It gives details for constructing two
extremely useful and topical projects.

One side of this Blueprint carries details of the P.E. Scorpio
Mk 2 Ignition System. The great success of the first Scorpio
ignition system coupled with a continuing demand for copies
of the original article made it quite clear that publication
of an up-dated version would be highly welcomed; and in
actual fact, could be a genuine service to the car owning
public. The merits of the capacitor discharge ignition system
are now well established, but they are, in any case, sum-
marised in the article which complements the information
given on the Blueprint.

The other side of the Blueprint is devoted to a design for
a lamp inverter. Such devices are not by any means novel,
but since design information may not be immediately to hand
at the crucial moment, we expect a number of readers will
appreciate the appearance of this useful design.

NEW PRICE

We ourselves, alas, are not immune from the erfects of
rising prices and shortages of raw materials, and we regret
having to end this month with the following domestic note.

An apology is due to our readers for the lack of advance
warning with regard to an increase in price of PRACTICAL
ErLrcTroNIcS. This increase to 25p takes effect as from this
(March) issue. Unfortunately it was not possible to make an
earlier announcement in this respect.

We trust all our readers will understand that the current
high cost of materials, especially paper, makes this new
price for P.E. unavoidable.

F.E.B.

Editor
F. E. BENNETT

Editorial

R. D. RAILTON Assistant Editor
D.BARRINGTON Production Editor
G. GODBOLD Technical Editor

S. R. LEWIS B.Sc.

Art Dept.

J. D. POUNTNEY Art Editor
J. A. HADLEY

R. J. GOODMAN

K. A. WOODRUFF

Advertisement Manager
D. W. B. TILLEARD
Phone: 01-634 4202

P. J. MEW
Phone: 01-634 4210

C. R. BROWN, Classified
Phone: 01-634 4301

Editorial & Advertising Offices:
Fleetway House in St.,
London EC4A
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PROBABLY the simplest rhythm generator is the
old fashioned metronome. This device main-
tains the player’s tempo but it cannot emphasise
the down beat or create any special effects.

Down beat enhancement can be achieved elec-
tronically but for more entertaining rhythm accom-
paniment it is more satisfying to tie the output of
an electronic metronome to electronic percussion
generators in a selected sequence or rhythm pattern
such as Waltz, Cha-cha, etc.

All commercially available switched rhythm
generators have fixed rhythms which cannot be
changed except by rewiring the switches. The
generator to be described has no such limitations,
it can produce any rhythm pattern of 16 pulses, for
a total of 64,000 patterns, to be used to drive any
one of eight percussion generators. Details for set-
ting up the common rhythm patterns will be given.

Four time signature switches select 4/4, 3/4, 6/8
or 9/8 time for the 16 available pulses and when
programming a rhythm pattern the pulse order can
be monitored using a Minitron indicator. Because
circuit layout is not particularly critical detailed
constructional information has been omitted and
instead use has been made of photographs anno-
tated where necessary, to provide rudimentary
guidelines for assembly.

BLOCK DIAGRAM

Fig. 1 shows the block diagram for the Rhythm
Generator. The tempo generator is an assymetrical
astable multivibrator. It will start when power is
applied and run at all times from that point on.
The frequency is controlled by the tempo control
VRI.

The output of this generator is fed to a divide by
four circuit. This expedient was used to keep the

) i
[ ' . 1& 4/4 SHARE .&
. Stop - .
Enro 34 B &
1440 - ,,
6/8 sza "
Yo RO ore l v &

Cover photograph by courte
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size of the tempo generator components to reason-
able levels and insure more reliable - operation of
that part of the circuit. The tempo generator runs
then at an effective 64 beats per measure.

The four bit binary counter is used to generate
16 binary numbers which are decoded for the
address information (storage address) and applied
to IC6 for decoding and application to the Minitron
indicator. ICS decoding chip is used to supply reset
pulses to the counter for 9 and 12 counts giving
9/8 time and 3/4 or 6/8 time respectively.

The step generator is switched to the input of the
counter when the “Stop/Run” switch is placed in the
“Stop™ position. The divide by four output is
removed at that time and the counter can be manu-
ally stepped from 0 through 15.

MEMORY CHIPS

The storage section for the programmed rhythms
is made up of two SN7489, 64 bit bipolar memory
chips (IC7/1C8). Each of these contains 64 flip-flops
capable of storing a binary 0 or 1 (0 volts or 4 volts
respectively). The particular group of four flip-flops
selected per chip (eight for both chips) is controlled
by the address lines which get their information
from the counter. Thus 16 registers of eight bits
each are available.

Each of these 16 registers is operated or selected
in turn when the counter is running or being
manually stepped and the contents of each can be
controlled by the input switches to store either a
binary 0 or 1. The actual output of each bit is
inverted and is reoriented by the output gates, 1C9/
1C10.

Besides the address lines, input lines and output
lines, there is a ‘chip select” and a “write” line.

GENERATOR

| _  — BYBRICEWARD
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To Logic .
4.7V » 18v To Percussion
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Fig.' 1. Block diagram of rhythm generator

The chip select line is permanently grounded in
this application because it simply makes the output
available. The “write” line is used to write new
information into storage when programming the
_rhythm generator. Setting the input switches as
desired (S5 through 12) and pressing the “Write”
switch will cause the new information to be stored,

otherwise, the input does not effect the condition of
the storage locations.

The output of the instrument gates is controlled
by the output of the storage section and the divide
by four counter. The result is a positive pulse of
voltage initiated when the counter changes state if,
in the new count position, a “I”’ has been stored for
that instrument.

% Rhythms can be programmed by the user

measures
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Eight percussion generators
Can produce any 16 pulse rhythms up to 64,000
Four time signature switches for 4/4, 3/4, 6/8 or 9/8

Pulse order can be observed using a Minitron Indicator
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PERCUSSION GENERATORS

The percussion generators make use of various
circuits to generate the sounds of drums, bongos and
so forth.

The bass drum generator, for example, contains
an input amplifier which converts the S volt input
pulse to 18 volts, shapes it and applies it to a twin-T
ringing oscillator. The circuitry for the bongos and
blocks is similar.

The snare drum, cymbal and brushes make use
of a noise diode the output of which is shaped and
filtered, mixed with some basic frequency and
applied to the mixer. The first four instruments
are applied to a single f.e.t. stage. The final four
are applied to individual f.e.t. stages and the output
of these five f.e.t.s is applied to a source follower as
an output stage to the amplifier.

The output of the 18 volt power supply is regu-
lated to reduce hum and noise while the 4-7V
supply is held reasonably level with a Zener diode
The volume control, VR16, is located on the back
panel of the complete instrument.
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COMPONENTS . . .

TEMPO, TIMING AND LOGIC
Resistors
R1 1k Q
R2 22k Q
R3 15k Q
R4 1kQ
All 10% 4 watt carbon

Capacitors
C1 0-01uF ceramic 100V
c2 10uF elect. 25V
C3-C6  0-01uF polyester (4 off)

Integrated Circuits

IC1-IC3  SN7473 (3 off)
IC4 SN7400
IC5 SN7420
IC6 SN7447
IC7-IC8  SN7489 (2 off)

IC9-1C10 SN7402 (2 off)

Transistors
TR1-TR2 BC108

Switches

S$1-52 Single pole change over, break before
make push-button.

S3 Single pole change over miniature toggle

S4 Single pole change over, break before make
push-button

55-812 Single pole change over miniature
toggle (8 off)

S$13-516 Bank of four, four pole change over
switches

All switches available from Home Radio

Potentiometer
VR1 250k €2 carbon lin.

Lamp
LP1 Minitron 3015F 7 segment indicator

Miscellaneous
Contil Mod 2B case (West Hyde Developments)
2 plug in Veroboards 51inx3-744in, 0-1in
matrix to suit 32 contact edge connectors,
type B

POWER SUPPLY UNIT
Resistors

R5 7Q2W
R6 270 Q W

Capacitors
C7 2,000uF elect. 25V
C8 1,000uF elect. 15V

Transistors
TR3 2N3054

Diodes
D1 ZL4-7 4.7V Zener 1W
D2 ZL1818V Zener 500mW

Bridge Rectifiers
D3-D6 MDA 942A1 Motorola
D7-D10 MDA 942A1 Motorola

Transformer
T1 Pri-240V, Sec. 1 18V, 0-35A; Sec. 2 6-3V
0-7A (Henry’s Radio)

Miscellaneous
FS1—200mA cartridge fuse S17-Double pole
main toggle switch
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BASS DRUM

Resistors )
R7 4.7k & R13-R14
R8 1MQ R15 1.2M Q
R9 2.7k Q2 R16 100
R10 82k Q R17 68k Q
R11 22k Q R18 10k Q
R12 2.7k Q
All 10% $W carbon

Capacitors
c9 01u:F
C10 0-02xF

C11-C15 0-1uF (5 off)

Potentiometers
VR3 5k Q miniature preset
VR4 50k Q miniature preset

Transistors
TR4-TRS BC109

HIGH AND LOW BONGOS

Resistors
R19-R20
R21-R22
R23-R24
R25-R26
R27-R28
R29-R30
R31-R34
R35-R36
R37-R38

4.7k Q (2 off)
2.7k Q (2 off)
1M Q (2 off)
27k Q (2 off)
2-2k Q (2 off)
68k Q (2 off)
56k Q (4 off)
1.2M € (2 off)
68k Q (2 off)
R39-R40 100 Q (2 off)
R41-R44 82k Q (4 off)
All $W 10% carbon

Capacitors
C16-C17 0-01uF (2 off)
C18-C23 0:015uF (6 off)
C24*
C25%
C26-C27 0-05uF (2 off)
C28-C29 0-01uF (2 off)

Transistors
TR6-TR9 BC109 (4 off)

Potentiometers

56k Q (2 off)

0:033uF (High bongo only)
0-1uF {(Low bongo only)

VR5-VR6 5k Q miniature preset (2 off)

VR7-VR8 50k Q miniature preset
BLOCKS

Resistors

R45 4.7k Q R50

R46-R47 27k Q (2 off) R51-R52

R48 150k Q2 R53

R49 390k R54

All 10% % watt carbon
Capacitors'

C30 01uF

C31-C33 0:002uF (3 off)

C34 0-1uF

C35 500pF

Potentiometers
VRS 50k Q miniature preset

Transistors
TR10-TR12 BC109 (3 off)

(2 off)

68k Q
22k Q
15k Q
2.7k Q

SNARE DRUM

Resistors
R55-R56 4.7k €
R57 33k Q2
R58 1k Q
R59 120k Q2 R64
R60 100k €2 R65
All § watt 10% carbon

Capacitors

C36 1uF elect. 15V
C37 10uF elect. 15V
C38 01uF

C39 0-0022uF

C40 0.0224F

C41 220pF

C42 1.5uF elect. 15V
C43 500pF

Potentiometer
VR10 100k Q miniature preset

Transistors
TR13-TR14 BC109 (2 off)

Diodes
D11 1N914
D12 Z1J (Semitren)

Inductor
L1 OL130 transformer

(Henry's Radio)

R61
R62
R63

12k Q
120k Q
2:2k Q
39k Q
15k Q

CYMBAL
Resistors
R66 3:3kQ R73 120k Q
R67 10k Q R74 100k Q
R68 470kQ2  R75 120k Q
R69 47k Q  R76-R77 10k Q
R70 10k Q R78 2.2k Q
R71 15MQ R79 TIMQ
R72 6802 R80 10k Q
All + watt 109 carbon
Capacitors C47 0-054F
C44 2uF elect. 15V C48 1uF elect.
C45 8uF elect. 15V 15V
C46 0-1uF C49 0.054F
Transistors
TR15-TR17 BC109 (3 off)
Diodes
D13-D14 1N914 (2 off)
D15 Z1J (Semitron)
Inductor
L2 OL130 transformer
LONG BRUSH
Resistors
R81 4.7k Q2 R88 100k
R82-R83 22kQ R89-R90 10k Q
R84 1.2M Q R91 2:2k Q
R85 390Q R92 150k €2
R86 100k 2 R93 82k Q
R87 68k Q
All § watt 109 carbon
Capacitors C53 0-01uF
C50 4uF elect. 15V C54 2-5uF elect.
C51 01uF 15V
C52 0-02uF C55 0-22uF

Transistors
TR18-TR20 BC109 (3 off)

Diodes

D16 1N914 D17 Z1J (Semitron)

SHORT BRUSH

Resistors

R94 4.7k Q
R95-R96 22k 2 (2 off)
R97 12M Q

R98 390 Q

R99 100k Q

R100 68k Q

R101 100k €2
R102-R103 10k 2 (2 off)
R104 2.2k Q

R105 150k Q

R106 82k Q

All § watt 10% carbon

Capacitors
C56 1uF elect. 15V
C57 01uF
C58 0-02uF
C59 0-01uF
C60 2-5uF elect. 15v
C61 0-22uF

Transistors
TR21-TR23 BC109 (3 off)

Diodes
D16 1N914
D17 Z1J (Semitron)

MIXER AND PRE-AMPLIFIERS

Resistors
R107 4.7k Q
R108-R112 2.2k Q (5 off)
R113 10k Q
R114 2M Q
R115 10k Q
R116 2.2k Q
All § watt 10°, carbon
Capacitors
C62-C66 0-01uF (5 off)
C67 0-05uF

Potentiometers
VR11-VR15 2-5M Q miniature preset
(5 off)

Transistors
TR24-TR29 2N3819 (6 off)

AMPLIFIER

Resistors
R117 330k Q R121 39k Q
R118 39k Q R122 3.3k 2,
R119 18k Q R123 22Q
R120 150k Q R124 1k
All { watt 10% carbon

Capacitors
C68 0-1uF C11 01uF

C69 0002uF C72 50uF elect. 15V
C79 500uF elect. 15V

Potentiometer
VR16 25k Q

Integrated Circuit
IC1 PA263 (Jermyn)

Loudspeaker
LS1 8,5 watt 4in loudspeaker
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To Clock

Fig. 2. Circuit of tempo generator

o
Fig. 3. Circuit of divide by four, four bit counter, c2-q
time signature decoder and step generator

TEMPO GENERATOR

The circuit for the tempo generator is shown in
Fig. 2. If the multivibrator capacitors were of equal
value, the output would be a symmetrical square
wave but Cl 1s 1/1000 the value of C2 creating a
pulse of very short duration at a repetition rate
determined largely by the value of C2. The output
period is made variable by VR'1 and gives a sufficient
range of tempo to cover most requirements.

The output feeds a divide by four counter stage
(IC1) composed of flip-flops A1 and A2 as shown
in Fig. 3. The output of this counter is a symmetrical
square wave with a period variable from 2 seconds
to 25 milliseconds. This output is the basic timing
waveform for the entire system.

FOUR BIT COUNTER

The four flip-flops labelled Bl, B2, Cl and C2
(IC2, IC3) make up a four bit binary counter. Drive
for this counter is obtained either from the output
of the divider in the “Run” position of S3, the
“Stop/Run” switch, or from the bistable latch (D1
and D2) in the “Stop” position. This allows the
counter to be stepped through the count sequence
manually with S1, the “Step” switch. .

All four flip-flops can be reset by grounding the
reset pins (2 and 6 of each chip). To reset the
counter in the “Stop” position, the “Reset” switch
S4 is pressed. This forces the counter to binary
0000. .

In the 4/4 position of the “Time Signature” switch
S13, the counter will count through 16 counts and
automatically return to 0000. In the 3/4 and 6/8
positions, the counter must be forced back to 0000
after 12 counts. _

This is done by applying the Q outputs of Bl
and B2 and.the Q -outputs of Cl and C2 to the
input of NAND gate El1 (IC5). When this count is
reached, the output of that gate will go immediately
to 0 and the counter will be reset.

For 9/8 time, only 9 counts are allowed and the
counter is then reset with NAND gate E2.

232

Pulse Output

B1-Q £ $16
B2-0—1 2\ _o/oc )
C1-Q—f L 9/8

2o A LS. (-

GN

ICY-ICS

S4
o
% RESET
2. .

Prototype p.c.b. il.icluding tempo, timing and logic
assembly. Four 0-01uF capacitors must be included
for decoupling the chip supply lines
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STORAGE, OUTPUT AND INDICATOR

Fig. 4 shows the logic diagram for the storage,
indicator and output gates. The four counter Q
outputs from IC2/IC3 are applied to the A, B, C
and D inputs of each of the memory chip address
select lines.

S5 through S12 are the instrument input switches
and S2 is the “"Write” switch. The chip select inputs
(pins 2) on both IC7 and IC8 are permanently
grounded which simply means that the output will
always be available.

The output of these storage or memory chips is
applied to the inputs of eight Nor gates (IC9/IC10)
and gated with the output of the divider IC1 to give
a positive pulse out for each position and time
segment that an instrument is to sound.

IC6 uses outputs A, B and C of the counter to
decode the correct sequence of grounds to be applied
to the Minitron indicator.

LOGIC ASSEMBLY

Although the prototype used plug-in printed circuit
boards, 0-1in plug-in Veroboards can be successfully
substituted for the logic and percussion circuitry.

While no constructional details are included suffi-
cient information for this should be gleaned from the
photograph of the prototype logic card showing the
disposition of the tempo generator and logic chips.
Note carefully the use of four 0-014F capacitors
connected between the supply and ground lines.
These should be added to prevent spurious triggering.

Point to point wiring on the board should be
carried out according to the circuit diagrams given.
It really boils down to wiring between the i.c. pin
numbers shown and taking off external wiring, such
as to control switches and percussion generators, to
those copper strips which will mate with the Vero-
board’s edge connector.
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:— :3 2——4Tv g2 130 -0 —2 15—1
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av—n Mo q« np —J T 5l — .
AN— 12 5 f——=7v [1 53 op 5 12 b Connect terminals a....g
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com——dq 10 —rd [T 1 8D 810l fo—4
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Fig. 4. Circuit for storage, lamp driver and percussion gates
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! MDAS42A1 4 Fig. 5. Circuit of power
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P.SU. BOARD

The 47V power lines can now be connected to
the logic board edge connector and the appropriate
connections to the control panel switches made. A
number of tests can now be made.

First plug in the board and switch on. In the
“Stop” position of S3, press the “Reset™ button. The
Minitron indicator should show a figure eight. This
is a lamp test feature and assures that all seven
segments of the indicator work correctly. With the
switch released the indicator should read 0. With
S3 now in the “Run” position the Minitron indicator
should go through 0 to 7 repetitively. The “Tempo "
control can slow this process right down so that
single digit changes can be easily observed.

If these tests are satisfactory, the unit is sound to
this point. There are other tests that could be made
but they would require additional instruments and
are not really worth including.

Next month details for the percussion
generators, mixer and amplifier will be given.

AMPLIFIER

Part of the component assembly within the case. The
amplifier is outboard mounted and the speaker con-

nected to the removed plate pA and pE
. l7
Once connections have been made and verified smd 4
breaks in the copper should be made where appro-

priate. Finally -check all wiring according to the INTERNATIONAL

circuits and make sure that there are no solder
bridges or loose bits of wire around to cause future

trouble The. _P.ublic Address Engineers’
. 'Ellxl:d:lt’;on, "leoomsbtliryd thé:
otel, Russe uare, London

POWER SUPPLY " 12-14th March, 1974,

The power supply is made up on a 2}in X 24in, Tuesday, Wednesday 10 a.m. to
0-15in matrix Veroboard. With the transformer and 6 p.m. Thursday 10 a.m. to 5 p.m.
large electrolytic C7 these are all finally mounted on Visit the Practical Electronics Stand and see
the Contil case chassis plate. With the wiring com- our latest audio equipment (including the
pleted for this connect to the mains and ensure that Rhythm Generator) designed specially for the
the line output voltages are correct. home constructor.

At this point it is a good idea to cut and drill Tickets available from Editorial Dept., Prac-
those holes for the control panel switches and tical Electronics, Fleetway House, Farringdon
indicator. The locations for these are indicated in St., London E.C.1. Please enclose S.A.E.

the’ photograph.
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PRICES INCLUDE VAT

SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand
new components
throughout. 5 silicon
transistors  plus® 2
power output transis-
tors in push-pull, Full
wave rectification.
Output approx. 13W
r.ma8. into 8 obm.
Frequency  response
12Hz—30KHz + 3db.
Fully integrated pre-
amplifier stage with
separate Volumne, Bass boost and Treble cut controls.
Buitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Mensitivity approx. 40mV for full
output. Bupplied ready built and tested, with knobs,
escutcheon panel, input and output plugs. Overall size
3in high x 6in wide x 7}in deep. A.C. 200/250V.

PRICE £11-60 T "

FOR PERSONAL CALLERS ONLY! Limited number of
stereo Radiogram chassis covering LW, MW/FM bands.
Mono radio and stereo grani, Overall gize approx. 161°W,
63°H, 8°D. 4 Watts per channe! output. ONLY £18- 50

RECORD PLAYER BARGAINS
Mains models. Ail brand new in maker’s packing.
LATEST B.8.R. C109/C128 AUTOCHANGER UNITS.
With latest stereo/mono compatible cartridge £7-60 plus
60p P. & P.
B.S.R. MODEL C123 Auto unit deluxe with stereo cart-
ridge. #£8-60 plus 60p P. & P.

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge “Colofcoat’
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 5100,
8P25 II and III, BL65B, AT60, etc, or B.8.R. C109,
C129, A21, etc. Black leatherette finish. 8ize 12}in x
14}in x 3}in high (approx. 7iin high, including rigld

smoked acryliccaver). P, & P. 70p. Now only £4-95

LATEST ACOS GP91/18C Mono Compatible Cartridge with

t/o stylus for I.LP/JEP/78. Universal mounting bracket.

£1-50. P. & P. 150,

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE

TIO stylus. Diamond Sterec LP and Sapphire 78. ONLY
22-30. P. & P. 10p. Also available fitted with twin

Di: d T/O stylus for Sterec LP. £2'80. P. & P. 15p.

DE LUXE STEREO AMPLIFIER

A.c. naing
200-240 volts.
Uslng heavy
duty fully
isolated

\nains trans-
former with

= — // full wave
= " rectification
giving ade-
quate smoothing
w Ith negligible hum.

Valve

line  up:—2x
LCL86  Triode  Pcntordes.
1 < K280 as rectifier. Two dual potentiometers are
provided for bass and treble control, giving Lass and
treble boost and ent. A dual volume control is used.
Balance of the ieft aund right hand channels can be
adjusted by means of a separate ‘‘balance’’ control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peuk output of 4 watts per channel
(8 watta mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volurne levels to be used with ncgligible distortion.
Bupplied compleie with knobs, chassis size 11in. w x din. x.
Overall height including valves 5in. Ready built and
tested to a high standard. Price ‘990. P. & P. 50p.

'NEW! POWER SUPPLY UNIT

200/240V A.C. input, Four switched fully amoothed D.C.
outputs giving 6V and 7}V and 9V and 12V at 1 amp
on Joad.

Fitted insulated output terminals and pilot lanp Indlcator.
Hammer finish metal cace, overall size 6* <« 31"
Buitable for Transistor Radios, Tape Recnnler«
Amplifiers, etc., etc. Ready built and tested.

PRICE £5 "&"

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For TO3, complete with inica’s and bushes. Size 23in x
3in approx. 28p pair. P. & P. 6p.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Qlving 13 alternatives. Primary: 0-210-240V. Becon-
dary combinations: 0-3-10-15-20-25-30-35-40-60V hal{
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 ampa
tull wave. 8ize 3inl, x 3)|an 3inD. Price 42-31. P.&P. 40p

MAINS TRANSFORMER. For transistor power supplies.
Prl. 200/240V Bec. 9-0-9 at 500mA. £21-10 P. & P, 25p.
Pri. 200/240V 8ec. 12-0-12 at 1 amp. 21-21 P. & P. 26p.
Pri. 200/240V Bec. 10-0-10 at 2 amp. £1-82 P. & P. 35p.

GERERAL PURPOSE HIGH S’I'ABXL!TY TRAN-
S8ISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency respo-se 15Hz-25KHz.
Gain 26dB. Solid encapswsation size 1% x 1} x tin.
Brand new — complete with instructions. Price
#1. P.& P. 15p.

8 REFERENCE ENCYCLOPEDIAS FOR ELECTRONIC
ENGINEERS AND DESIGNERS, covering between them,
transistor characteristics, diaxde and transistor equivalents.
Many thousands of up-to-date European types listed.

Diode Equivalents 80p

Transistor Equivalents 80p

Transistor Characteristics £1-20

All three together 22-60 POST FREE

HANDBOOK OF TKANSISTUR EQUIVALENTS
AND SUBSTITUTES

A must for servicemen and home conatructors. Including
many 1000°'s of British, U.8.A., European and Japanese
transistors, ONLY 40p, Post 5p.

8 pole 3 way 2 bank low Joss Yaxiey type nwitches 13"
sections. Standard spindle. 2 switches 88p + 10p P. & P.
NEW I8S8UE—Thyristor, Trhc, Diac, etc. encyclopedias
95p Post Free.

LATEST RONETTE TlO Stereo Compatible Clruidu for
EP/LP/8tereo/78, £1-63. P. & P. 15p.

LATEST RONETTE T/0 Mono Compmble Cartridge for
EP/LP/78 mono/stereo recofds on mono equipment £1-50.
P.& P.15p

QUALITY RECORD PLAYER AMPLIFIER MK II

A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS84.
and rectifier. Separate Bass, Trebie and Volume controis.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. « 3d. x 6 h. Ready built and teated.
PRICE 2440. P. & P. 50p. ALSO AVAILABLE
mounted on board with output transformer and speaker.
PRICE 25-85. P. & P. 60p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with moat
attractive Tygan-Vynair front. 8ize 16in high
x10}in widev 6in deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter units and crossover. Max. power handling
I0W. Available 3. 8 or 15 ohm impedance.

Our Price £9°25 cur. 75p.

CABINET AVAIL.SEPARATELY £4-95. Carr. 65p.
Also available in 8 ohm with EMI 13in x 8in. bass
speaker with paraaitic tweeter. £7-18. Carr. 75p.

HARVERSON'S SUPER MONO AMPLIFIER

A super guality gram amplifier using a double wound fully
isolated maina transforiner, rectifier and ECLS2 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 obms. Qutput approx. 3-5 watts. Volume
and tone controls. Chaesis size only 7in. wide > 3in. deep x
6in. high overall, AC mains 200/240V. S8upplied absolutely
Brand New, completeiy wired and tested with good

quality output transforner.
£3,3 P. &P,
40p

OUR ROCK BOTTOM
BARGAIN PRICE

LOUDSPEAKER BARGAINS
5in 3 chm £1-28, P. & P. 15p. 7 x 4in 3 ohm £1-40,P. & P.
20p. 10 x 8in 3 or 15 ohm £2-10, P. & P. 30p. EM.I.
8 x din 3 ohm with high lux magnet £1-70, P. & P. 20p.
E.M.E. 134 x Bin with high Aux ceramic magnet with
parasitic tweeter 3, 8, or 15 ohm £3-50. P. & P. 20p,
L.M.1. 13x 8in, 3 or 8or 15 ohm with two inbuilt tweeters
and crossover network £4-85, P. & P. 30p
EMI CERAMIC MAGNET HEAVY DUTY TWEETER.
pprox. 3iin. Av. 3 or 8or 15 ohms. £1-25 plu~ 20p p. & p.
BRAND NEW. 12in 15w H/I) Speakers, 3 or 13 ohmi.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet assembly £7-50.
Guitar models: 25w £7-50. 35w £9-35. P. & P. 45p each.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
LOUDSPEAKERS. With large
ceramic maguet and phlﬁcind
cone d.8ohmi

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable fiexifoam ear-
mufls. Wired and fitted with standard stereo }in jack
plug. Frequency reaponse 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for mono. PRICE
28-30. P. & P. 25p.

HAVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING

DRILLED
WITH
RL

HIGH  QUALITY READY

PRINTED CIRCUIT BOARD
COMPONENT IDENTIFICATION CLE.
MARKED FOR EASIER CONSTRUCTION

A really firat-class Hi-Fi Stereo Amplifier Kit. Usea
14 tranuistors including Silicon Transistors in the firat
five stages on each channe! resuiting in even lower noise
level with improved semsitivity. lntegrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to modify to suit magnetic cartridge—instructions
included). Output stage for any apeakers from 5 to 15
ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilled
printed circuit board, smart brushed anodised
aluminium front panel with matching knobs, wire, solder,
nuts, bolte—no extras to buy. Simple step by step
instructions enabie any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.m.s. per channel into 6 ohma. Frequency response 4- 3dB
12-30,000Hz. Sensitivity better than 80mV into 1IMQ.
Full power bandwidth + 3dB 12-15,000Hz. Bass boost
approx. to + 12dB. Treble cut approx. to —16dB.
Negative feedback 18dB over main amp. Power require-
ments 35V at 1-0 amip. Overall size—12" wide x 87 deep
<237 high.
Fully detajled 7-page construction manu-Al and partas list
free with kit or send 18p plus large 8.4
PRICES AMPLIFIER KIT, 411 56 P& . 25p.
(Magnetic input conlponents 33p extra)
POWER PACK KIT
CABINET,
{Post I'ree if all units purchased at same time). Full after
sales service. Also available ready buiit and tested,
223-10. Post Free.
Note; The above amplifier is suitable for feeding two
mono sources into inputs (e.g. mike, radio, lwin record
detln, elc) and wtll then pravlde mizinq and fading
D d Hi-Fi Di, use, ete.

3-VALVE AUDIO
AMP. HA34 MK 1l
Designed for Hi-Fi reproduc-
tion of records. A.C. Malng
operation. Ready built on
pluted heavy gauge metal
chaasis, size 7{in w. x 4In. d. x
43in. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans:
former matched for 3 obm
speaker. S8eparate voluine control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 44 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, ete.,
wired and tested for only £5-50. P. & P. 45p

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HAB4 above but employs entirely different and
advanced circuitry. Complete set of parts, etc.

P. &P,

IO/I4 WATT HI-FI AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELS84s in push-puli.

2370, P.&P. 85p.

Also available specification as above but size 10”7 x 67
£2-70 and size 8” round £2-60 P. & P. 35p.
LIMITED NUMBER EM1 24" 8 chm Tweeters, Mounted
on flat bracket, size 21" wide x 71" long. Ex equip-
ment but new and tested, 70p per pair plus 156p P.& P.
12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling. 3, 8 or 15 ohm, £2-45. P. & P. 36p.
35 ohm SPEAKERS 3°. ONLY 70p. P. & P. 25p.
“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 113in X 14f§fin x 1%in deep. Weight 190z.
Power handling 20W r.m.s. (40W peak). Impedance
8 cbm only. Response 40Hz-20kHz. Can be miounted
on ceilings, walls, doors, under tables, etc., and used with
or without baffle, Hend B.A.E. for full details. Only
£26:55 each. P. & P. 34p.

Super repr ion
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow recorde
and announcements
to follow each other
Fully shrouded section wound output trunsformer to
match 3-150Q speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83, EF88 and
EZ80 rectifier. 8imple inatruction booklet 15p pius 8.A E.
{Free with parts). All parts sold separately. ONLY £8-80.
P. & P. 80p. Also available ready built and tested £12:10.
P, & P.70p.

IR & REXINE SPEAKERS & CABINET FABB!GB
app. 54 in. wide. Our price £1.10 yd. length. P. & P. 15p
per yd. (min. 1 yd.). 8.A.E. for samples.

Open 9-5.30 Mon. to Fri,
9-5 Sat. Early closing Wed.

A few mi from South Wimbled.
Tube Station.

HARVERSON SURPLUS CO. LTD.
Dept. PE, 170 High St., Merton, London, S.W.[9 Te1.01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON ovmus ORDERS
CHARGED EXTRA
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TRHMPLS

MONEY BACK IF NOT SATISFIED
all brand new, full spec. Top grade.
Free fabulous NEW catalogue. Send SAE

red+fi g in 1 3 :

data i c'eLEU S |7n! Tllzo’&clipZZp

BIG'4 panel clip &RED LED 28p, GREEN &clip39p
£1. 1Cphoto amp44p.& amp/switcﬁSSp

INFRA RED LEB

MTHIEEILED Y o-soron. £1-69

Minitron type 0-9dPDIL£l'19. SOCKETS 13p.

IC OIGITAL CLOCH ciies,

Texas etc with 4 displays €12 . 6displays&chip €14,
Mostek date&ala[r’myc ips with%d¥5p|ays'p£19_ pcb£149 s
£23.

hit:All parts & case. National chip. 4digit £20.6x

1% e ° ° ;AS sen
srintegrated circuitsfieisy
741:8pin 29p, 1099& 14pin27p_748 33p 709 2lp |fully ¢g
710 35p 723 59p. timer 79p ZN414 rx,£1-10{built
703 rf if 28P mc 15’10& led £276 mci339£120 TADIOO&ifE2

IAMP+ REGULATOR 7 805,5(&7-20}V. aiso 12 & 15V £1-49

AUDIO AMPS:mfc4000 50p; I&2WEI19;3W £129;6W...
7400 etc I6P 7413 32P_7447 £1-25

%:%snz 3;:’67474/76 39P 7490 63P ”-‘qn TTL

7492 69P 74121 49P.& al | others incat. /74474 low prices.

EW [6pin counter/driver 90/47 £2:25 cb.PEN 69p.
DIL SOCKETS :Prof esional /gold l’.Pinsl)h?‘};-?, E}Of ile 8,]4,]6pPin 13p

2N3055 33p.four £1. BC107,BC108,BC109 all 7pea
IN914 3p ZENERS BZY88 8p,1A RECTS 50v 31P 400v 5p.BRIDGE 20p
FETS:2N3819 19p 2N3823E 20p 4416E 25P BC182/3/4 10P
BC212/3/4 11p BCY70 13p BD131/2 35p ea. BFYS5Y¥23 ISpTIS43 25p
2N2926 Oy T7p 2N3053 t5p 2N3702/3/4/5/6/7/8/9/10/11 all 9p ea
[2N3904/6 14p HEATSINKS 5f/TO5 18f/TO18 5p.TO3:4YL 29p TV3 14p
CAPACITORS 25v10,50, 100uf 5p.DISCS 4p.PRESETS 5p.CARBON -
POTS | IP.Switch+| IPDual 5 SE. ULTRASONIC TRA CERS £2ea

LT NSDUC
llﬂm Us FLUORESCENT LIGHTS8W.13"12VOLT £2-59
l] ADD 10% VAT TO PRICES. R&P 10R CWO|

Calculator

bat
a l/malsr:s

from!

alazironigs PO BOX 29,BRACKNELL,BERKS.

TRANSISTORS
ACI26 14p | AFI80 45p | BC158 I4p | BFIBO 32p | BFYSI 20lp
ACI127 16p | AFI8] 43p | BC159 |4p | BFI8I 32p | 2N30S3 13p
ACI128 14p | AF239 44p | BC177 20p | BFI84 35p  2N3054 57p
ACl41K 24p | BCIO7 12p | BCIB3L 14p | BFI8S 35p , 2N30S5 60p
ACI42K 24p | BCI08 10p [ BCIB4L 12p | BFI8B6 45p | TIP29 66p
ACI76 20p A BCIl09 i2p | BCI87 22p | BFI94 I5p | TIP30 [' 75p
ACI187 18p | BCII3 25p | BC294 16p | BFI9S 15p | TIS9I 48p
ACI87TK 24p | BCl14 30p | BC440 50p | BFI96 15p
ACI88K 24p | BCIIS 20p | BC460 68p. BFI97 I15p
ADI42 45p | BCIi6 20p|BDI24 80p|BF200 32p | pyODES
ADI49 45p | BCIH17 15p | BD I3} 60p | BF258 40p | AND
ADIS] 34p [BCI25 14p|BDI32 60p |BF259 40p | AmMD REC.
ADI62 34p [BCI42 25p | BDII9 63p|BF337  23p | FiMIERS
AFILS 2ip | BC143 25p | BDX32 £2-00 | BFT42 44p
AF116 21p | BCl147 13p | BFIIS 25p | BFT43 44p , OA91 Tp
AF117 2ip | BCl48 13p  BFI2} 35p BFX84 40p | OA202 op
AFL18 49p | BC149 idp | BFIS8 19p | BFX88 30p | IN4I48 4p
AFI139 40p | BCI54 20p | BFI67 20p | BFX89 67p | BYI127 Hp
AFI178 45p | BCIS7 I4p [ BFI79 39p | BFYSO 2ip | IN40OS 8p
POTENTIOMETERS-CARBON

RESISTORS METAL FILM ULYXS3

5 5K, 10K, 25K, SOK, 100K, 250K,
5% TOL. S00K, IM,
tl\:vl'p*::,c'h*w' E12 values to 2:7M Log or lin less switch Ip

9 . | Log or lin with switch 23

IV o 10M E12 values 3p each: | b0 Iog less switch 250K, ®

AW to 10M EI2 values 4p each:;

5W wire wound, I0OW wire wound Dual lin less switch 5K, 10K,

8p and 9p each. See Cat. for values, 25K, SOK.

Dual tog with switch 10K,

M, only 39p
100K, only 39p
100K, 250K, 500K, IM only 55p

JACK PLUGS AND SOCKETS
Standard insulated |lp; Standard screened 18p;
Stereo insulated 22p; Stereo screened 30p;
3:Smm insulated 8p; 3-Smm screened I2p;
Standard socket switched 17p; Stereo socket
switched 21p; 3:Smm socket switched 6p;
Standard line socket 15p; Stereo line socket 22p;
-Smm line socket 10p.
PHONO-D.I.N. PLUGS AND SOCKETS
Phono plug insulated 7p; Phono plug screened
tip; Phono line socket screened 12p; Metal coax
plug 8p; 2, 3, 5 pin 180", 240", D.I.N. plugs 12p;
4,6, 7 pin plugs I15p; 2, 3, 5 pin 180" line sockets
13p; 2, 3, 5 pin 180" chassis sockets Tp.

CABLES AND
SCREENED WIRES

Min. mike cable single
Tp/metre; Min. twin
mike cable | Ip/metre;
Pick up wire single
Tp/metre; Pick up
wire twin |lp/metre;
Stereo screened twin
10p/metre; 4 core
individually screened
l4p/metre; Speaker
wire twin coded 6p/
metre.

E. A. HALL (ELECTRONICS)

The Manse, Little Brington, Northampton NN7 4HX

Mail Order Only. C.W.O. Postage and packing |0p per order.
Catalogue 6p. Please add V.A.T. on total order incl. postage and packing.
Many other items in our catalogue.

Derailed

Shopper A, enthusiastic to a fault, is determined to track
down the components he needs for his next project.
We’ll overlook the fact that he’ll probably end up with
pneumonia!

Shopper B learnt his lesson long ago—now he simply
sits back and orders all his requirements from his Home
Radio Components' catalogue. The worst that could
happen to him is that, being so absorbed in the
catalogue, he might burn his toast! That's a small
price to pay though for the comfort, convenience and
economy of ordering components this way.

You too can join the blissful *'B's’'—there must be about
100,000 of them! To get your catalogue (240 large pages
packed with 6,800 items, 1,770 of them illustrated) simply
post the coupon with your P.O. or cheque for 77p. (55p
plus 22p post and packing.) Every catalogue contains
5 vouchers, each worth 10p when used as directed.
Send now.
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FLUDRESGENT

A

111[ INVERTER . ...

High efficiency light source from a 12V d.c. supply

W ITH power cuts an annual recurrence the con-
struction of an inverter to drive a fluorescent
lamp from a 12V d.c. supply, such as a car battery,
is a worthwhile investment.

Although one basic circuit is described, with
minor component changes the inverter is capable of
driving either an 8W. 13W or 20W lamp.

HIGH FREQUENCY OPERATION

The choice of an operating frequency above
20kHz for the inverter means a reduction in trans-
former size. increased lamp efficiency and the
elimination of audible whistles.

The unit incorporates transistor protection against
lamp removal by automatically stopping the oscil-
lator. Diode protection against supply polarity
reversal is also included.

CIRCUIT DESCRIPTION

The circuit shown in Fig. 1 is developed from
the well-known Hartley oscillator. The primary
winding of the pot core transformer T! is in the
emitter circuit so that the collector of the transistor
.TR1 can be earthed. This arrangement means that
the feedback winding must give a greater voltage
than the primary winding and therefore has more
turns.

The feedback winding provides the drive to the
transistor base via a limiting resistor R1, one of the
lamp heaters and C3.

The voltage across the secondary winding is
sufficient to strike the tube and the leakage induc-
tance in conjunction with the base resistor limits the
tube running current, This is necessary because the
fluorescent tube tends to maintain a constant voltage.

Heater current for the tube is provided at one
end by the drive current and at the other by
a few extra turns on the secondary winding. The
bypass capacitor across the transistor limits the
peak collector emitter voltage to a safe value. This
is not normally required in the 8W version.

POSITIVE AND NEGATIVE EARTH

If the circuit is being constructed in a separate
metal case and used with a positive earthed supply
system the transistor can be mounted directly on
to the case. If the supply is negative earthed a
mica washer and plastic bushes should be used to
insulate the transistor which should be protected
from possible shorts to earth by a plastic cover.

The circuit board should now be cut and
drilled to fit the case and the components mounted
as shown. The transformer leads can be connected
to the printed circuit via pins and further pins can

Fig. 1. Circuit diagram of
fluorescent lamp inverter
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be used for connecting leads to the transistor and
the fluorescent lamp.

When the wiring-up is completed the circuit
should be carefully checked before it is connected to
the voltage supply to ensure that both diodes and
the transistor are connected the right way round and
that copper breaks in the Veroboard have been
cleanly cut and that there are no shorts between
strips due to surplus solder.

TESTING

Testing should start-with a low voltage battery or
a gradually increasing voltage supply with a series
ammeter to check that the current consumption is
not excessive and that the transistor is not over-
heating.

The fluorescent tube must be connected to com-
plete the bias circuit and if the circuit is oscillating
a glow will be seen from the heaters at the ends
of the tube. When the full voltage is applied the
lamp should strike and light up but during pre-
liminary testing the lamp will strike easier if a fine
wire is stretched between the metal end caps and
connected to one of the heater pins.

If the circuit does not oscillate L1 may be reversed
or there may be some shorted turns in the trans-
former. When operating normally with a 13 watt
tube this inverter consumes about 14 amps at
12 volts. This current and the light output can be
varied slightly by small adjustments to R1 and/or
C3.

PRECAUTIONS

All metal parts, including the metal end caps on
the tube, should be earthed and the fine wire con-
nected to the heater pin during tests should be
removed. The voltage across the tube is high enough
to provide a nasty shock and should be treated with
respect.

TRANSFORMER WINDING

The winding order is identical for the 8 watt,
13 watt or 20 watt versions of the inverter. Start
by winding the primary L1 on the bobbin according
to the relevant data given in the Components List.
Lead ends on each coil should be colour coded for
later identification.

Insulate with plastic adhesive tape and then add
L2 again insulating the winding with tape. Finally

The 13W inverter with output
terminated with-clips and lamp

leads

Interior assembly of 13W inverter

add L3 and L4, The direction of winding for all
coils is the same.

Before bolting the two halves of the Ferroxcube
pot core together onto the Veroboard, two paper
spacing washers should be cut and fitted between
them.

CONSTRUCTION

The Ferroxcube transformer and majority of cir-
cuit components are mounted on a 2in x 2iin,
0-1in matrix Veroboard with the transistor connected
to case,

The mounting of the fluorescent lamp will depend
on the application and to a certain extent on the
constructor’s preferences. For example an 8 watt
tube can be used in a caravan mounted flush with
the roof and components separate or on a channel
support with the components mounted in the
channel.

Alternatively an attractive table or hanging lamp
can be constructed with the fluorescent lamp in a
vertical Perspex tube with the components in a
suitable case at one end of the tube.

Another idea is to construct a portable lamp
using two 6V lantern batteries in a suitable case
with the lamp and reflector mounted on the outside.
Leads can then be connected via a plug and socket
for external battery supplies such as a car battery:
This makes an ideal camping light but the lantern
tatteries should be isolated from the car battery by
dicdes or a switch.
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VARIABLE YOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT

VARIABLE 0-260V

All Types

SHROUDED TYPE
0'5 KVA (2% amp) £10-00
I KVA (5amp) £14:70
2 KVA (10 amp) £28:10
3 KVA (15 amp) £31-25
4 KVA (20 amp) £72-50
37-5amp £102-50
CARRIAGE AND PACKING
EXTRA

L.T. TRANSFORMERS
All primaries 220-240V
Sec. Taps

Price Post

1 30, 32, '34, 36V at 5A £4.70 + 45p
2 30, 40, 50V at 5A £6-90 +60p
310,17, 18Y ac 10A . £5:00 +50p
4 6,12V at20A. ... ... £6:50 + 60p
5 17,18, 20V at ZOA £7:30 +60p
6 6, |2 7.0V at 20A . £6-90 +60p
7 24A I0A ..., .. £5-30 +50p
8 4,6, 7.4 32V ac 12A £7-20 +60p
96 and 12V at JOA ..o e £3-80 +40p

VOLTAGE CHANGING TRANSFORMER
M.f.g. to highest W.D. spec. Auto wound, and
tapped 0-130-160-200-250 at least 2kVA. Can also
be used as 230-240V input, 115V out for U.S.A,
equipment, or reverse to obtain 240V from |15V,
The ideal transformer for making up solid state
constant voltage unit, by use of taps the following
voltages may be obtained 30-40-50-70-90V at
10 amps. Weight 40lb, length, 260mm, hé€ight
190mm, width 230mm. in original maker's wooden
case, £8. Carr. £1.

PARVALUX TYPE SDI9 230/250 YOLT A.C.
REVERSIBLE GEARED MOTO

30 r.p.m. 40 |Ib. ins.
Position of drive spindle
adjustable to 3 different
angles., Ex-equip-
ment. Tested and in
first-class running order.
A really powerful motor
woffered ac a fraction of
makers’ price. £7-48,

AEI A.C. MOTOR
Smooth powerful,

rated,
reversible motor. 230/250V a.c., 50 cycle 1/50 H.P.,

running, continuously

0-25A. £3-50 post 30p.

4 BANK 3c/o PUS
BUTTON ASSEMBLY

iy

Black rectangular butcons.
5 units (min. order) 8S5p.
Post I5p.
600 WATT DIMMER SWITCH
) Easily fitted, Fully guaranceed by
/| makers, Will control up to 600W of all
'vl) lights except fluorescent at mains
| voltage. Complete with simple in-

structions. £2-75. Post 25p.

2000 WATT POWER CONTROL
For Power toois. Heating, Sewing Machines, Lighting,
ete £8-00. Post 27p.

VENNER TIME SWITCH
TYPE MS@P

200/250 Volt 2-ON/2-OFF every 24
hours at any manually pre-set time. 20
amp contacts. Fitted diecast case. Tested
and in perfect condition £4-75. Post 25p.

FOOT SWITCH
Suitable for Motors, Drills,
etc., etc. amp. 250 volt.
Price 75p. Post 15p.

UNISELECTOR SWITCHES

N EW 4 Bank 25 Way, A
24V d.c. operation. £6:90. Post
30p. 6 Bank 25 Way, 24V d.c. &
£7-90, Post 30p. 8 Bank 25
Way, 24V d.c. operation.
£9:50. Post 40p.

TRIACS
GENERAL ELECTRICPOWER-GLAS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.5.A. Long term reliability. Type SCI146D
10 amp, 400 PIV, £1. Post 5p. Type 5CI46E 10 amp,
500 PIV, £1:30. Pos( 5p. (Inclusive of data and applica-
tion sheec.) Suitable Diac I18p.

All Mail Orders—Callers—Ample Parking
Dept. PE3, 57 BRIDGMAN ROAD
CHISWICK, LONDON W45BB
Phone 01-995 1560

Showroom open Mon.-Fri.

March 1974

STROBE'! STROBE'

Build a Strobe Unit, using the latest type Xenon
white Ilgh: flash tube. Solid state umlng and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT

Speed adjustable | to 30 flash per sec. All
electronic components including Xenon Tube
and instructions £6:30. Post 30p.

INDUSTRIAL KIT

STROBE !

Ideally suitable for schools, laboratories, etc.
Speed adjustable 1.80 {.p.s.

Approx. 3 output of Hy-Lyght. Price £12-00.
Post 50p.

HY-LYGHT STROBE MK 111

For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
Light output greater than many {(so called 4
Joule) strobes. £12. Post 50p.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe.

@ Variable speed from 1-13 fiash per sec.

@ Reactor control circuit producing an intense
white light, ONLY £20. Post 75p

ROBUST, FULLY VENTILATED METAL

CASE. For Hy-Lyght Kitincluding reflector £4.75.

Post 25p.

Super Hy-Lyzh( Kit including reflector £7. Post

7-|nch POLISHED REFLECTOR
Ideally suited for above Strobe kits.
Post 15p.

Price S5p.

RAINBOW STROBE FOUR LIGHT
CONTROL MOD

Will operate four of our Hy-Lygh( or Super
Hy-Lyght Strobes in either 1, 2, 3, 4 sequence;
2 + 2; or all together. Thoroughly tested
and reliable. Complete with full con.
nection instructions. Price: £18, Post 50p.
Send S.A.E. for details.

COLOUR WHEEL PROJECTOR
Complete with oil-
filled colour wheel
100 watt lamp. 200/
240V Features
extremely efficient op-
tical system £18.50.
Post 5
[} INCH COlOUR WHEEL
As used for Disco -
lighting effects, etc. Price (4 Post 30p.

BIG BLACK LIGHT

400Watt. Mercury vapour
ultra violet tamp.
Powerful source of u.v.

Innumerable industrial appli-
cations also ideal for stage,
dlsplay, discos, etc. P.F. ballast
is essential with these bulbs.
Price of matched ballast and
bulb £16. Post £1.

Spare bulb £7. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES

41t 40 watt. Price £5-50. Post 30p. 2ft 20 watt,
£4.25. Post 25p. {(For use in standard bi-pin
fittings.)
MINL 12in 8 watt, £1.60. Post I5p. 9in 6
watt, £1.30, Post I5p. Complete ballast
unit and holders for 9in and 12in tube,
£1.70, Post 25p. (%9in and 12in measures
approx.)

50in | ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering, no
special tools required. The kit includes
Speaker, Meter, Relay, Transformer, plus a
host of other components and a 56-page in-
struction leaflet. Some examples of the 50
possible Projects are: Sound Level Meter, 2
Transistor Radio, Amplifier, etc. Price £7-75.

25p. 1

PROGRAMME TIMERS
230/240V a.c. 15 r.p.m. Motors.
Each cam operates a ¢/o micro

switch. Ideal for lighting effects,
animated displays, etc. Ex equipment
tested.

£2.50 post 30p.
£3:25 post 30p.
£4.00 post 35p.

4 cam model.
6 cam model.
12 cam model.

All prices are subject to

10% VAT. (10pinthet)

To all orders add 10% VAT to total
value of goods including carriage/
packaging.

SERVICE
TRADING CO

Superior Quality Precision Made § .
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously

rated.
25 WATT 10/25/50/100/250/300/500/ | kjohm
£1:15. Post |
50 WATT |/S/|0/25/50/|00/250/500/Ik/l 5k/

t
100 WATT 1/8/ |0/15/50’I00l250‘500,|k 1-5k/2-5k/
3'5k/Sk ohm £2-35. Post I5p.

Black Silver, Skirted knob calibrated in Nos.
1-9. I 4in. dia. brass bush. Ideal for above Rheostats,
22p each.

RELAYS

SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

Col.(1) 2 3 4
Coil ohms 5 —_—
4-6 &M 60p*
3\7'- 2 58 5-9 6 c/o 80p
X orking 150 4-9 2 ¢/o Top*
-€. volts 185 8-12 &M 60p*
Col. 3 230 6-12 2¢/o 70p*
Contracts 308 9-14 4¢/o 75p*
Col. (4) 410 10-18 4 cjo 70p*
Price 700 16-24 4M 2B 60p*
700 16-24 4 ¢jo 8op*
HD = 700 1535 2 ¢c/o HD | 70p*
Heavy duty | 700 6-12 | ¢/jo HD | 50p*
700 20-30 6 clo 80p
*Incl, Base |2,500 36-45 6M 60p*
2,400 30-48 4 ¢cfo 60p
5,800 24-26 2 clo &0p*
All prices 19,000 40-70 2 ¢/o 60p®
inch. P. & P. | "5 85-110 | 6M 60p*
6 VOLT D.C. | make contacts 35p. Post 5p.
6 VOLT D.C. 2 make contacts 75p. Post 5p.
9 VOLT D.C. RELAY
3 c/o 5 amp contacts. 70 ohm coil. 75p. Post 5p.
12 VOLU C. RELAY

3 ¢/o 5 amp contacts. 75p. Post 5p.
24 YOLT D.C. 3 ¢c/o 7Sp. Post 5p.

230 VOLT A.C. 'DIAMOND H’
RELAYS (Unused)

Three sets ¢/o contacts rated at 5 amps.
PRICE: 55p. Post 5p.

100 VOLT A.C.

2 cfo seated type,
Post 10|

24 VOLT A.C. 3 c/o 55p. Post 5p.

CLARE-ELLIOTT TYPE RP7641 G8
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 cfo.
70p post paid.

HEAVY DUTY A.C.SEALED RELAYS

230/240 V. 2 c/o. 20 amp contacts. 110

Volt. 2 ¢/o 20 amp contacts. Either type {
£1-25. Post 10p.

DRY REED RELAYS

Mfg. by ERG, 12 volt d.c. encapsulated.

Single c/o 65p, post paid. Two ¢/o 85p, post paid.
STC 280 ohmcoil 6/12V d.c. 3 make metal shrouded.
60p post paid.

Large range of other types, details on request.

“HONEYWELL"” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a ¢/o rated at a 3

10 amps 240V. A.C. Black knob | in.
Fixing hole 3 in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

VERY SPECIAL OFFER
Micro Switch. 5 amp c¢/o ¢<On.

octal base £I.

tacts. M.fg. bg. Honeywell
NEW. Twenty for £1-50. Post
10p {(min. 20).

‘HONEYWELL' LEVER OPERATED

MICROSWITCH R
10 amps 250 volt A.C.
tacts. In maker’s carton.
PRICE: 10 for £1:90. Post |5p.

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal 5
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin, W.4in, H.6in, weight 6ib
1,000v, 1,000 megohms, £34. Post
60p. SOOV 500 megohms, £28. Post
60p.

BALANCE/LEVEL METERS
100-0-100 Micro Amp. Size I{in+14in+
$in. Price only 70p, Post 5p.

METERS NEW! 24in. Flush
round, Available in D.C. Amps |, 5, 10,
15, 20 or A.C. Amps [, 5,10,15,20,
bothtypes £2:00. Post I15p. Voltmeter
0-300V A.C. £2. Post |5p.

c/con- {\'

NEW!

Personal callers only. Open Sat.
9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576
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P.E. RONDO

A DEXTER PARTRIDGE MAINS ISOLATION TRANSFORMER,
L Pri: 105-280V, 5V steps, Sec: 240V, 13 amps.

£18, carr. pack. £1:50.

PARMEEQO MAINS TRANSFORMER isolated
windings. Pri: 200-250V. Sec: 90-120V at 4:5 amp.,
£4, carr. pack. 75p.

GARDNER’S POTTED TRANSFORMER, 0-250V.
Pri. 200-250V. 8ec, Input: 18V 500m/n, 50V
components. 150m/a, 6V 250m/a output. Bize: 3in x 2}in X
* CBS-SQ MATRIX DECODER £8. Post Free + 80p 24in, 21, p.p. 28p. Ex equip. tested. )

VAT. RIPLEY MAINS TRANSFORMER, Pri: 110V-240V,

}
. S N0Ve 0:10.6V 7 07 V1A,
* READY BUILT €11. Post Free + £1-10 VAT AI I ows COMPLETE g'!;'- 251"2_ 3V: 0:12:6V 750mjA 7TV:0:7 V1A, £1,

* PRE-AMP BOARD, COMPLETE £3. Post Free + MAINS TRANSFORMER, Pri: 100-250V, Sec:

FULL SPECIFICATION KITS

Complete designer approved kits. Full data and
even solder included. Top quality PCBs and

NpIVAT - 22:0:22 200m/A. 22:0:22 100m/A 0:24V 20m/A,
80p, p-p. 25p.
* MASTER VOL/TONE/BAL. BD. £8-50. P : b ' .
ASTER VOLITONE ost Free + ."""I/ I MAINS TRANSFORMER, Pri: 230V, Sec: 14V,
amps. p.p. £1-50.

* POWER AMP BOARD HEATSINK. Two reqd. for \- MAINS TRA‘NSFORHER. Pri: 100-240V  a.c.
Rondo £7-50. Post Free + 75p.VAT - 38:5-0-36:5V, 27 m/A, 0-21-5, 260 m/A, 80p, p.p. 25p.

< POWER SUPPLY BOARD 5. Post Fres + 50p VAT i TRANSISTOR OUTPUT TRANSFORMER, Ratio

* MAIN BMOOTHING CAPS £1-50 per pair_Post Froe G WL (E0n Oy @ Sl el Bl

. LIGHTING CONTROL :MPO(‘;I';'HING CHOKE, 11MH, 1§in x 1}in X 1iin,

* MAINS TRANSFORMER £6-25. Post Free + 62p 8,
VAT. 20p, p.p- 8p.
FINRED ALUMINIUM HEATSINK 4}in X 8in X
* PUNCHED CHASSIS £3-25. Post Free + 32p VAT lin, 2 x 2N3055, 41, p.p. 13p.
* RONDO CASE £1-75. Post Free + 17p VAT GOODMANS 8in SPEAKERS 30 £1-50, p.p. 28p.
* HARDWARE PACK £2. Post Free + 20p VAT . FINNED ALUMINIUM HEATSINK. %in x 8in x
S CONTROMSECTIONRER B The DEXTER DIMMASWITCH s an attractive 14in. In C.: 4 x 2N3055, £2, p.p. 29p.
< 35p VAT SCIA £3-50. Post Free Dimma unit which simply replaces the normal GARRARD MAG. TAPE DECKS: 1ji.ps., 50V,
- light switch. It is available as a complete “‘ready solencid operated brakes, etc. Mains voltage
§I$REO DECODER KIT £5-95. Post Free + 59p to install” unit or “‘simple to assemble’” kit. Two motors £7-50 each, p.p. 60p. . .
- models are available controlling up to 300W or MOTEK 3 speed tape deck (1}in X 3iin X 7}in)
*+ STEREO DECODER BUILT AND TESTED 6.95. 600W of all lights, except fluorescents, at mains reel to reel 7in mains operated, £750, p.p. 83p.
Post Free + 69p VAT. gs. 2 A 10 REED SWITCHES operated by push buttons
200-250V, 50Hz. All DEXTER DIMMASWITCH a i 50 °P v P
¥ g‘z’}g“‘;‘c‘; SN2 TURNTABLE Less Cantrige models have built-in radio interference suppres- “2";‘;;‘:}‘& PK'N‘;:}: § scr'y 300V, 164) § cond
: sion. 600 watt £3.52 Kit form £2.97 xRty Lt _‘- 5, Y
* DEUTSCHE ELAC CARTRIDGE STS 144/17 £6-90. 300 watt £2.97 Kit form £2.42 ar g d
Post Free + 69p VAT Ki COMPONENT PANEL, ¢ s'crs (200V 4 amps), 8
READY BUILT LOUD! KE Al plus 12p post and packing condensers, 12 resistors, 30p, p.p. 8p.
R OUDSPEAKERS (Teak or white Prices include VAT. Please send c.w.o. to: SQMP it 1-CA300),
veneer) per pair £42. Post £2 + £4-40 VAT 1 m?tlllimﬂ'x-‘(igl?}?z’si \(gnla(l:;ygtgﬂ:uz\gllg,&,m:’
* COMPLETE SPEAKER KIT WITH DRIVE UNITS £1, p.p. 8p. .
gaodss) E?IVESE W:DgINGSO EI'CN(;Q]u\; regd. for D EXTE R & c o M PA N v L CO‘HPONENT P;;g}g,l,z'z ;( ﬁoggfoiﬂz, r:li;(d 100mF |
ondo, eac 5t + v, LI 2, 2 X 3 icdes p!
: = 1 ULVER HOUSE AT ioua oiher components, 10p, p.p. 5
COMPLETE SPEAKER KIT WITH DRIVE UNITS KING STREET 10 HM. GOVERNMENT % liod
g:gsg ot\gs;aﬁ v:vTApmm;, ETC. per palc £35-50. 1 T e COMPONERT PANEL, 24 0A81 diodes
. STER N
* COMPLETE SPEAKER KIT WITH DRIVE UNITS $|-:.E0244_(2:2;82:H T A:::BII"[S. B B e ao L £1 10 DABTEL
CROSS OVER WADDING, ETC. per pair £62. Post el: } GEC MAINS CIRCUIT BREAKERS, 2 amp or §
£4 + £6-60 VAT amp, £1 each, p.p. 14p. !
* BASS DRIVE UNITS (2 per cabinet) £4-25 each LEVER ACTION P.O. 1000 TYPE SWITCHES
Post Free + 42p VAT Lock 4-pole changeover, 15p, p.p. 4p. Ex equip.

Lock 2-pole changeover, 10p, p.p. 4p. Ex equip.
MULLARD & MALLORY S8CREW TERMINAL
CAPACITORS 4,500uF 64V, 7 lOOpF 40\ 50p each.
00 30V, 25,0

* TWEETERS (2 per cabinet) £1-20 each. Post Free
+ 12p VAT

* CROSS OVER UNIT (t per cabinet) £2-50 each
Post Free ~ 25p V.

-N-T-E-R-L-0-C-K-{:N-G
PlASTIG STORAGE DRAWERS

MULLARD FULLWAVE RECTIFIERS

6-48V, 15 amp, 75p, p.p. 10p.

BELLING LEE !5 amp in-line rubber covered
interference suppressor, 25p, p.p. 8p.

RUBBER 3 PIN 5 AMP NOK-REVERSIBLE CABLE
CONNECTORS, 20p, p.p- 5p-

SOLENOIDS 12 VOLT PULL ACTION

2in x lin x in, 40p, p.p. 8p.

Details of ancilliary parts and author s note avarlable soon

TRADE GLADLY SUPPLIED

STUDIO ELEGTRONICS

P.0. BOX No. 18. HARLOW. ESSEX CM18 6SH

SOLENOIDS 12-24V d.c. pull action ljin X 13in x
Tele : 14in, 40p, p.p. 5p.
phone: Hatlow (1215 25457 Newest, neatest 4 BOLENOIDS 240V a.c. pull action 2{in X 13in x
e e e T system ever 5 sizes 1}in, 50p, p.p. 9p.
ORDER—PLEASE SEND ] devised for storing small ALL INTEROGK SANGAMO WESTON TIME LAPSED METER
CBS-SQ DEC parts and components: . Mains operated. 1{in X 14in X 2in, £1.50 p.p. 7p.
CBS-SQ DEC BUILT S resns!ors, capac_ltors,_ d!odes, transistors, SCR WITH HEAT SINK (500V 15 amp), 50p, p.p- 5p.
l PRE-AMP a etc. Rl;ld plastic units interlock goge_(her OMRON ME2 MIDGET POWER RELAY, 12V d.c.
MASTER VOL o in vertical and horizontal combinations. Double pole changeover. New, 70p, p.p. 3p.
POWER AMPS o Transparent plastic drawers have label slots/ L § LS
POWER SUPPLY o ID and 2D h rem ble g dividers 8TC VARLEY, niiniature relays 700Q, 17-5-37V,
CAPACITORS an ave RIS 57853 CIRT i perspex cover, 4 pole changeover, 40p, p.p. 5p.
TRANSFORMER 2 Build up any size cabinet for wall, bench or POTTER BRUMFIELD 12% d.c. 3 pole changeover
I zgggo CHASE o I table top. with base, contacts rated 7A d.c., £1, p.p. 10p.
WARE
R rar sscin 0 BUY AT TRADE PRICES! LIT. LOW PROFILE RELAYS. i le clovers.
EIE:Eg gg(ciggg: EI\II( !le SI_NGLE UNITS (ID) (Sins < 2%ins % MAINS RELAYS, 200-250V a.c. 2 makes. Heavy
I BUILT SPEAKER Teak ( o ' 2%ins). £1-40 DOZEN. duty contacts, 50p, p.p. 7p
g:‘sgs;\el‘élecrgh:t” 5’ D.OUBLE UNITS (ZD) (Sins X 4fins x (’l,"hErI(;}x:nsSJm’;xIr? cAlEsReZlAlésain extended, 6 section ball
l TWEETERS ( o] 2%ins). £2:30 DOZEN. jointed base, 23, p.p. 5p new. !
CROSS OVER KIT( 0 I TREBLE (3D) £2-50 for 8. PRINTED CIRCUIT BOARD/19 ACY 19's 10 0A200
COMPLETE SPEAKER KIT white =] (3D) . Diodes: 1 reed relay: 1 AZ 229 zener ass. capacitor/
COMPLETE SPEAKER KIT Teak ( 0 DOUBLE TREBLE 2drawers, in one outer resistors. Power supply 22V, 260 m/A d.c. Output
GOLDRING LU
L U etElezzlcart o | case (6D2), £3-60 for 8, EXTRA LARGE 240V a.c., £1, p.p. 23p. Ex equip.
Nood g SIZE (6D1) £3:40 for 8. WIRING CABLE . o8
ize-1-020. Various colours. 350yds, 60p, p.p. 28p.
| Please insert quantity 1n open brackets I PLUS QUANT'TY DISCOUNTS! TAPE POSITION INDICATOR
Orders £10 and over DEDUCT 5%, in the £ Re-settable 3 digits, 30p, p.p. 6p-
ENCLOSED ¢. CHEQUE/P.O Orders €20 and over DEDUCT 749%, in the £ o
| NAME ' Orders £50 and over DEDUCT 10%, in the £ All orders add 10% V.A.T.
PACKING/POSTAGE/CARRIAGE: Add 35p
I ADDRESS to allordersunder £10..Orders £10and over, FIELD ELECTRIC
' l packing/postage/carriage free. LIMITED
QUOTATIONS FOR LARGER QUANTITIES
I , Please add 10% V.A.T. to total remittance 3 Shenley Road
| FLARDURNE P PED 124 Crickiewood Borehamwood, Herts.
PE 3/ 4 Brcadway, London. N.W.32
I s Tel. 01-450 4844 Tel. 01-953 6009
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SKYLAB—LAST MISSION

As this is being written the last
Skylab mission planned before the
Soviet-American  rendezvous  in
space, is not quite half way through.
The longest single mission of three
astronauts will bring to an end the
triple series of scientific pro-
grammes.

By whatever standards these
experiments may be judged they
represent one of the major events
in the history of the solar system.
Some may regard the Skylab pro-
ject as more important than the
Apollo programme. Certainly, a
very comprehensive coverage of
observation (and running repairs)
will add much to the data so far
amassed. It must not, however, be
forgotten that side by side with the
success story go some rather dis-
quieting happenings.

it is intended that the return of
the team will be in early February.
However, at the time of writing,
there are possibilities that there
could be an earlier termination
because of certain disciplinary
reactions. Perhaps it is to be a
blessing, if seen in the broad con-
text of advanced technology.

The problems that have arisen
are twofold. There have been tech-
nical difficulties and some personnel
problems. None of the present crew
have flown in space before and this
could to some extent explain the
behavioural problems.

CREW CONCERN

Mission Control have been con-
cerned about the crew in that they
suffered from motion sickness for
several days and attempted to con-
ceal this from the physicians moni-
toring the flight. Perhaps this is
understandable since they would be
worried about being recalled. On
the other hand there were other
signs such as proneness to error
and poor disposition.

Their sleep sessions have tended
to be longer than was thought to
be required, compared with the
previous crews. They have been
moody and temperamental when in
contact with control and have com-
plained somewhat bitterly about
their workload. Refusal to come in
from extra vehicular activities has
seemed to show a somewhat
antagonistic attitude towards
instructions.

The consequences on their work
has been very noticeable. The most
serious error has been in relation
to the operation of the cameras
during observation passes of the
Earth. The proper filters to six
cameras were forgotten. Much of
the film will be useless though some
may be recoverable using certain

SPAGEWAICH
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special techniques when they are
returned to base.

The medical unit in charge at
control will be seeking an answer
to these rather irrational episodes.
Despite this however, it cannot
detract from the remarkable Skylab
project.

Some of the technical problems
have been concerned with the gyro-
scopes. One of these has been out
of use since the end of November.
The other has tended to show a
slowing down. Normally it would
have a revolution of 8,200 per
minute. It slowed by 14 revolutions
and then by a further 10 per minute.
This is quite serious and should it
continue to fall then the mission
could well be curtailed.

PIONEER 10 AND JUPITER

Some of the vital statistics so far
recorded during Pioneer’s mission
to Jupiter have confirmed previous
thinking. The magnetic field for
example is recorded at 4 gauss. In
a recent “SPACEWATCH” mention
was made that Dr C. H. Barrow
had used a figure of 9 to 10 gauss.
Re-examination of his previous
papers can now lead to some con-
structive theories.

The off-set magnetic field confirms
Warwick’s claim made several years
ago. The higher level of the radia-
tion belts has also been confirmed.
It is also confirmed that Io has an
jonosphere.  This  supports the
earlier data that Io has an influence
on the decametre radiation from
Jupiter.

It will be some time yet before
the accumulated data is to hand for
distribution.

Perhaps another important point
that might be made is the fact that
so far the 8W transmitter has ful-

filled its task admirably. It remains
to be seen (heard?) how far out
it will continue to supply data.

One further important develop-
ment is that it is now quite definitely
confirmed that there are hazards to
control, in the magnetosphere of
Jupiter. There is the possibility of
random effects giving the same sort
of command signal to the vehicle.

The case of far out probes such
as Pioneer 10. introduces the long
time period of signal travel. That
is 45 minutes out and 45 minutes
back. This could be much too long
to counteract false signals. To over-
come this a method of repeating
commands every 30 minutes is being
used. By this means the risks are
minimised.

MOON AS A STANDARD
LAMP

Dr J. Linsky of Boulder. Colo-
rado, has made use of data obtained
from the Apollo missions and the
study of the lunar soil, to set the
moon as a standard of comparison
for infra-red and microwaves.

The average values have been
studied and Linsky's results have
shown an accuracy of 4 per cent
for wavelengths between 10 micro-
metres and | metre. By averaging
the radiation between successive
new moons he arrived at a figure
for radiation over a lunar day for
the central part of the moon's disc.
1t is possible to use this standard
to calibrate the sun and parts of the
galaxy.

Linsky is able to fix the brightness
at an order of magnitude better
than with other methods. Possibili-
ties of a better study of the chromo-
sphere are therefore indicated and
perhaps a better view of how the
heat transfer shock waves operate.

QUASARS

The see-saw of opinion continues
to operate in the controversial field
of quasars. In spite of this there
is growing confirmation of the
claims of the radio astronomers that
these are far distant rapidly receding
objects.

Recent new work has offered a
new dilemma for theorists since in
one particular case the observers
are faced with deciding as to
whether, in certain cases, the quasar
is in fact way beyond its apparent
position relative to a galaxy or
whether Hubbles law is in doubt
in such cases.

it still leaves the position largely
as before, that of all the new dis-
coveries of other sources such as
pulsars, black holes, X-ray stars,
etc., the quasar remains the most
mysterious. Near or far as to posi-
tion still remains in doubt when
looking at the overall picture.
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One advantage of inserting a resistor in series with
the source is that the slope resistance of the device is
increased. This is because a change in channel
current causes a change in the voltage across the
resistor which alters the reverse bias on the gate,
Obviously, for a given change in current, the voltage
change is proportional to the resistance in series with
the source.

HIGH SLOPE RESISTANCE

In applications where a very high slope resistance is
required, the circuit shown in Fig. 7 can be used. In
this circuit, the source resistor is replaced by an f.e.t.
current generator which provides a high slope resistance
in series with the source of TRI.

For proper operation, the cut-off voltage V; of TR1
should be greater than that of TR2. The slope
resistance can be increased by one or two orders of
magnitude using this technique.

The temperature coefficient of drain current depends
on the value of drain current, being negative at high
currents and positive at low currents. At an intermediate
value of drain current /p,, the two effects causing
these changes cancel and the temperature coefficient is
approximately zero. The current at which this occurs
is given approximately by:

04
Tpy) = Vi X Ipss

y AND h PARAMETERS

It is often convenient 1o refer to the characteristics
of transistors by means of y or i parameters. There are
four / and four y parameters for each of the three basic
transistor connections.

The four p parameters describing a transistor
operating in the common emitter configuration are:
Yte, yee, yre and yoe.  The second subscript letter “e™
refers to the fact that the transistor is in the common
emitter connection. Similarly, **b" denotes common
base, "s” denotes common source, etc. The first
subscript letters refer to input, forward transfer,
reverse transfer and output parameters respectively.

Each *“'y" parameter is the ratio of a current to a
voltage. Thus:

yie is the input admittance (the ratio of input
current to input voltage);

yre is the forward transfer admittance (the ratio of
output current to input voltage);

yre is the reverse transfer admittance (the ratio of
input current to output voltage);

Yoe 1s the output admittance (the ratio of output
current to output voltage).

Whereas y parameters are all ratios of currents to
voltages, different /1 parameters represent ratios of
different quantities. Thus:

e is the input impedance (the ratio of input voltage
to input current);

hre is the forward current transfer ratio (the ratio of
output current to input current);

lire 1s the reverse voltage transfer ratio (the ratio of
input voltage to output voltage);

loe is the cutput admittance.

Although common emitter parameters have been
quoted, the definitions are also valid for other con-
nections.

244

Of the six possible sets of parameters, only / and y
parameters are widely used in transistor circuit analysis.
If one set of parameters is known, any other set can be
calculated quite easily. This means that the choice of
parameters for a given application is largely a matter of
convenience.

The characteristics of bipolar transistors are usually
described by / parameters and those of field effect
transistors by y parameters.

BIPOLAR TRANSISTORS

A bipolar transistor in either the common base or
common emitter configuration can also be used as a
constant current source as shown in Fig. 8. Since the
collector-base junction is a reverse biased diode, the
current through it is only slightly affected by the voltage
across it.

The slope resistance in the common base connection
is (fire + 1) times larger than the slope resistance in
the common emitter connection. The difference
between common base and common emitter circuits
lies in the resistances in series with the base and emitter
leads.

The circuit in Fig. 9 is a generalised common base
or common emitter circuit. If Ry = 0 and Rg = «
the slope resistance is equal to the reciprocal of the
low frequency common base output admittance Aon.
In practice, provided that Rg is more than a few kil-
ohms, the slope resistance is not appreciably less than

this value. If Rz = = and Rg = 0, the slope resistance
equals 1/hoe. Then /oe and /e, are related by the
equation:

foe = oy X (/lfe + 1)

With intermediate values of Rj; and Rg the slope
resistance lies between these two values. For a
BC108, fion = 10-7u4S and /ige = 3 x 10~548S.

The circuit of a simple transistor constant current
generator is given in Fig. 10. The base voltage is set
to 4V by the potential divider across the supply.

Since the BT184 is a silicon transistor, the emitter
voltage is about 3-4V. Thus the emitter current is
3-4V/6:8kQ = 500uA and since a« ~ 1, the collector

Constant
current

Common emitter Common base

Fig. 9. Generalised
common base,
common  emitter
circuit

Big: " B
current generators

Transistor constant
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current is also about 500x¢A. Because the emitter
resistance is 6-:8kQ, the slope resistance of this current
source is very high. The knee voltage is about 4V.

The major disadvantage of the circuit in Fig. 10 is
that the current is approximately proportional to the
supply voltage. To produce a more stable current
source, R2 is often replaced by a Zener diode so that
the base voltage, arnd hence the emitter voltage, is less
affected by supply voltage variations.

The temperature coefficient of this source depends on
the temperature coefficients of the Zener diode and the
base-emitter junction. [If a Zener of about 4V is used,
the temperature coefficients will cancel.

IN INTEGRATED CIRCUITS

Fig. 11 shows the circuit of an interesting transistor
current source which is often used in integrated circuits.
In this circuit, the base current for the transistor is
supplied by part of the current through the resistor.
The remainder of the current from the resistor flows
through the diode.

In an integrated circuit, since all the transistors
and diodes are produced simultaneously on the same
chip of silicon, the diode can be made identical to the
base-emitter junction of the transistor. Because the
diode and the base-emitter diode are connected in
parallel, the voltages across the two are equal. Since
the two diodes have the same characteristics, the
currents through them (/1 and /) are also equal.

The current through the diode comes entirely from
the resistor but the emitter current in the transistor
is provided partly by the resistor and partly by the
collector circuit. In other words,

Ip = Ig
Ic + I

The base current of the transistor is about one per
cent ot the emitter current and can be neglected. With
this assumption, it can be seen that the collector
current of the transistor is equal to the current flowing
through the diode. Because the base current is small,
almost all of the current flowing through the resistor

Fig. 11. Matched diode
transistor constant cur-
rent source

Fig. 10. Simple transistor
constant current source

Practical Electronics  March 1974

flows inte the diode so that the collector current of the
transistor is approximately equal to the current in the
resistor.

Circuits of this type have very low knee voltages,
typically less than 0-5V. This circuit also has a very
low temperature coefficient because the diode and
transistor have equal temperature coefficients of voltage
which cancel each other.

The breakdown voltage of a transistor current
generator can be anything from 15 to 500V depending
on the transistor employed.

SOPHISTICATED CIRCUITS

There are several more complex constant current
circuits available which are used where high stability
is required. The ring-of-two circuit shown in Fig. 12
is often used as a precision current generator. It is a
two-terminal current source because, unlike the
transistor circuits described above, no extra supply
voltage is necessary.

The operation can be understood if it is considered
as two constant current sources, the first consisting
of DI, R1 and TR1 and the second containing D2, R2
and TR2. These sources are connected so that each
one supplies a constant current to the Zener diode of
the other. The knee voltage of the ring-of-two is
rather high, and is equal to the sum of the Zener
voltages of DI and D2.

Just as it is possible to construct regulated voltage
power supplies, so regulated current supplies can be
made.

The current is usually measured by passing it through
a resistor and comparing the voltage thus produced with
a reference voltage to derive a control signal. This
signal is then applied to a bipolar transistor or an fe.t.
which controls the current. A block diagram for such
a scheme is shown in Fig. 13.

In the concluding part of this article next
month, practical applications of constant current
sources will be described.

RL
Constant
current

Fig. 12. Ring-of-two con-
stant current generator

Fig. 13. Stabilised cur-
rent power supply
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THERE are many games in which contestants’
reaction times play a vital part; “snap™ is an
obvious example and a guessing game where the
first contestant to press a button is allowed to
answer is another. This simple unit has two push
buttons and gives a positive indication (by lighting
a lamp) of the button which is pressed first.

CIRCUIT DESCRIPTION

The circuit of the Electronic Snap is shown in
Fig. 1. It makes use of a single digital integrated
circuit type SN7400 which is available for less than
20p. The indicators used are light emitting diodes
which are simply diodes which emit light when for-
ward biased.

The SN7400 contains four NAND gates. A NAND
gate is one whose output will only go to logic 0 if
both inputs are logic 1. They are cross-coupled in
the circuit so as to form two bistables, circuits which
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Fig. 1. Circuit diagram of the Electronic Snap
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By C.J.ALLEN

COMPONENTS . . .

Resistors
R1-R4 680 Q (4 off)
R5 150 Q
R6 1k Q
All £10% +W carbon
Capacitors
C1, C2 1,000pF polystyrene (2 off)
Diodes
D1, D2 1N914 or any general purpose silicon
diode (2 off)
D3, D4, D6 TIL209 or similar light emitting diode
(3 off)
D5 51V 400mW Zener diode

Integrated Circuit

IC1 SN7400N Quad 2-input NAND gate
Switches

81,52 Push to changeover (1 pair normally

closed, 1 pair normally open) (2 off)

S3 Push to changeover

S4 Miniature d.p.d.t. toggle
Miscellaneous

B1 9V PP4 battery

0-1in matrix Veroboard 2in x 1%in

Diecast box 4%in X 2%in X 1in

35mm film cases (2 off)

3-5mm jack plug and socket (2 off)
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ate stable in either of two states. When the reset
button is pressed inputs to gates Gl and G3 are
taken to logic O (less than 0-8V) through diodes DI
and D2. The outputs of G1 and G3 must go to
logic 1 regardless of the state of pins 13 and 5.

Switches S1 and S2 are open so the inputs on
pin 1 of G2 and pin 10 of G4 are logic 1. Because
the outputs of G1 and G3 are logic ! it follows that
all inputs to gates G2 and G4 are logic 1 so their
outputs go to logic 0. The circuit will stay in this
state even when S3 is released. *

Assume Sl is now pressed. One input to G2 goes
to logic 0, the output goes to logic 1 causing the
output of Gl to go to logic 0 which, in turn, causes
lL.e.d. D3 to conduct and light up. Pin 5 of G3 is
now held at logic 0 so even if S2 is pressed causing
the output of G4 to go to logic 1 the output of
G3 will stay at logic 1 keeping l.e.d. D4 off.

POWER SUPPLY
Power for the circuit is provided by a nine volt

battery which is dropped down to the five volts
required by the integrated circuit by the 1500
resistor RS and Zener diode DS5.

One point that may be noticed is the connection
of switches S1 and S2. These are not connected so
as just to ground the inputs to G2 and G4 but to
provide a very short pulse which is enough to take
the inputs to logic 0 but will not drain the battery
if the switches are held down.

The switches are connected as changeovers and
the very short interval during which the capacitor
charges is enough to momentarily take the output
to ground.

CONSTRUCTION

The bulk of the circuit is built on a small piece of
Veroboard as shown in Fig. 2. Jack plugs are used
to connect the switches to the main unit. The
switches are mounted in 35mm film cases and the
capacitors Cl and C2 are mounted on the switch
contacts. Y
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Fig. 2. Layout of the components on the Veroboard and front panel, and interwiring details
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JGORPI0 Mk.2

GNITION
oYSTEM

By D.S.GIBBS & .M.SHAW

scoAmo 2

SINCE publication of the original Scorpio ignition
system, about two and a half years ago, many
requests have been received for a six volt version for
use on cars and motor cycles with six volt electrical
systems.

It is, unfortunately, impractical to build a unit to
operate on both 6V and 12V, so two units have
been designed with differing component values, and
a number of improvements have been made to
reduce radio interference and improve tachometer
triggering. Both units give substantially the same
performance and can be used on either positive or
negative earth cars by altering a few connections.

PERFORMANCE

There has been a tremendous rise in interest in
capacitor discharge ignition systems over the past
few years and their advantages are now widely
recognised. The main features are:

(a) Easier starting from cold. The higher spark
voltage and faster rise time enables it to fire wet
or oiled up plugs. The electronic system can
deliver twice the spark voltage of the conventional
system into a load of 470k{) and 40pF—simulating
a badly fouled plug.

(b) Smoother running at high speeds. Fig. 6 shows
how the electronic system maintains an almost
constant spark voltage up to 12,000 rp.m. for a
four cylinder engine (8,000 r.p.m. for six cylinder).
This promotes better combustion at high speeds,
eliminating misfiring and reducing the level of
pollutants in the exhaust.

(c) As a result of the improved combustion there is
a small improvement in power and fuel economy.

(d) The contact breaker will remain correctly
adjusted for up to 20,000 miles. This keeps the
car electrically “in tune”, with a consequent
improvement in fuel economy.

(e) Spark plug wear is reduced. In the conventional
system the spark current is unidirectional and
causes deposition of metal from one electrode to

the other. In the electronic system the spark cur-
rent is bidirectional and of much shorter duration.
This increases spark plug life and reduces the need
for adjustment.

CIRCUIT DESCRIPTION

The circuit of both 12V and 6V versions is the
same and is shown in Fig. 1. Transistor TRI is
not required for positive earth operation but it
can be left in circuit if desired. This will enable the
unit to be used on either positive or negative earth
cars merely by changing a few connections.

ELECTRONIC SYSTEM CPEN CIRCUIT

20 N
e ELECTRONIC SYSTEM LOADED WITH
S 470K01 & S0pF

~
N\ CONYENTIONAL SYSTEM
OPEN CIRCUIT
~

A Y
>

SECONDARY VOLTAGE (kv)

/!
v

™ o CONVENTIONAL SYSTEM LOADED ~
ey VITH 47060 b SOoF ~
~
~ N
™~ ~
I ~ ~
b ~
~

ENGINE SPEED 6 CYL (rpm) ——ae
2000 4000 6000 8000 10000
1 A . f 1

] 3000 6000 9000 12000 15000
ENGINE SPEED 4 CYL (r.pm) —

Fig. 6. Graph showing the variation of output
voltage with engine speed for conventional and
capacitor discharge systems
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12V version of the Scorpio
Mk 2 capacitor discharge
ignition system.

Refer to blueprint for full
constructional details

Please note: R12 should be 1W
(both versions).

TR3 (6V) should be BFS97 or
ZTX550.

Feedback

E

The circuit operates as follows (assuming nega-
tive earth operation with tag 9 earthed and the
contact breaker connected to tag 8):

With the contact breaker closed TR is saturated
and its collector voltage is close to the positive rail.
When the contact breaker opens TRI turns off and
Cl is rapidly charged by R3 and diode DIl. This
brings TR2 hard on, its collector voltage rises to
the positive rail and this positive pulse fires the
thyristor CSRI. At the same time TR3 is reverse
biased by C3 and remains cut off for about 03
milliseconds. This removes the bias from the
inverter and prevents the thyristor from latching on.

When the contact breaker points close again TRI
turns hard on, but TR2 remains on for about 0-3
milliseconds—until Cl has discharged through R4
and R5. This effectively prevents contact bounce
from retriggering the thyristor at the wrong time.
Further noise immunity is provided by C2 and C3,
which take about one millisecond to recharge fully
after TR2 turns off.

Transistors TR4 and TRS, with the ferrite cored
transformer TI, form a very efficient push pull
inverter oscillating at about 2kHz. The 400 volt a.c.
output is rectified by diodes D3 to D6 and charges
up the energy storage capacitor C6 in about 1-5
milliseconds. When the thyristor fires this charged
capacitor is thrown directly across the primary of
the ignition coil. The primary voltage immediately
rises to 400V and this is stepped up to 20 to 30kV
at the secondary, forming an arc between the plug
electrodes.

CONSTRUCTION

The unit is constructed in a 74in x 44in X 2in
diecast box, which acts as a heatsink for TR4, TRS,
and the thyristor. Most of the other components are
mounted on the printed circuit board shown in
Figs. 2 and 3.

Connections to the board are made via turret tags,
or the wires can be soldered direct to the board. If
turret tags are used they should be expanded with
a centre punch after insertion, to lock them in place,
and then soldered.

COMPONENTS

The diodes, transistors and resistors are all readily
available. Capacitors Cl to C3 are not critical but
Mullard type €280 miniature foil types are used in
the prototype. The 1uF 440V a.c. rated capacitor
(C6) is available from many of the advertisers in
P.E. The Siemens thyristor is available from A. M.
Marshall and Electrovalue who also supply the
Siemens pot core. The address of a supplier for-the
printed circuit board is shown in the components
list. The total cost of the unit is around £8-50.

TRANSFORMER CONSTRUCTION

Details of suitable cores and bobbins are given
in the parts list and winding details in Fig. 4. Both
types are very similar and give substantially the
same perormance.

S
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12V version

First wind on 400 turns of 34 s.w.g. enamelled
wire in eight neat layers—taking care not to cross
adjacent turns. Insulate the lead out wires with thin
sleeving and insulate the whole winding with four
turns of thin insulating tape. Then wind on 12 +
12 turns of 20 s.w.g. bifilar (i.e. two wires wound
together), and lastly 3 4+ 3 turns of 30 s.w.g. bifilar.
Put coloured sleeving on the wires for identification
and to protect them from abrasion against the core
and insulate the whole coil with several more turns
of insulating tape.

It is a good idea to join the two ferrite cups with
a very thin smear of Araldite to prevent the core
from making an objectionable whine, but test the
transformer before doing this as it will be impos-
sible to separate the core afterwards.

6V version

As above, but with a secondary of 300 turns of
34 s.w.g., a primary of 6 + 6 turns of 18 s.w.g. and
a feedback winding of 3 + 3 turns of 30 s.w.g.

ASSEMBLY

Drill the box as shown in Fig. 7, taking special
care to deburr the holes for TR4, TRS, and the
thyristor. Mount TR4 and TRS with mica washers
and insulators as shown in Fig. 5 and the trans-
former T1 with a 2BA bolt and spring washer. The
stand-off insulator, and capacitor C7 can now be
fixed in place and most of the inverter circuit wired
up. Filter L1 is fixed with a lin “p-clip” bolted to
the case.

Assemble the printed circuit board and mount
with 6BA bolts and 2in spacers. Then mount the
thyristor with a mica washer and a 4BA nylon bolt.
It should be possible to solder the gate and cathode
leads of the thyristor directly to tags 11 and 4
respectively on the printed circuit board.

It is advisable to fix down the large capacitor C6
either by tying or by gluing as the considerable
vibration puts a great strain on the capacitor leads.

Wire up the circuit as shown in Fig. 5 with
14/0076 connecting wire and mount a six-way S amp
connector block on the outside of the box for the
external connections. Fit two plastic covers to the
power transistors to prevent accidental short circuits.
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Photograph showing the
completed Scorpio Mk 2
ignition system

TESTING

Before the unit is installed in the car a few
simple tests should be performed to ensure that it
is operating correctly.

Temporarily disconnect the anode of the thyristor
and connect the car battery to terminals E and F
on the connector block, via a 2 amp fuse. The unit
should be heard to “sing” immediately and 400V
dic. should appear between tags 1 and 4 on the
p.c.b. (6 volt system—300V).

If the inverter has been wired incorrectly it will
probably fail to oscillate at all, but if one base
winding has been connected the wrong way round
the inverter can oscillate on one transistor only.
Under these conditions high- voltage spikes are pro-
duceﬂ and up to 800V may appear across tags |
and 4.

INSTALLATION

Positive earth

The wire or wires connected to the SW or “—
terminal of the ignition coil should be connected to
terminal F on the unit instead, and the SW terminal
of the coil connected to terminal A. Connect the
CB or “+4" terminal of the ignition coil to B, the
contact breaker to C, and a good earth from the car
body or the positive battery terminal to E.

Negative earth

Disconnect the wire or wires to the “+" terminal
of the ignition coil and connect them instead to E
on the unit. Connect the “+" terminal of the coil
to B and the “—" terminal of the coil to A. Connect
the contact breaker to D and a good earth to F.

Cold start coils

Some cars are fitted with a cold start coil, con-
sisting of a low voltage coil with a series ballast
resistor. The ballast resistor is usually connected to
one of the' terminals of the coil, but may take the
form of a resistance cable. It does not make any
significant difference to the spark produced by the
unit if the resistor is left in series with the coil,
but ensure that the supply current for the unit does
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not flow through the resistor as there will then be
a considerable loss of voltage. In all cases the con-
nection between the starter solenoid and the coil
must be removed.

SEALING .

When the unit is completed and tested and opera-
tion is satisfactory the box should be waterproofed
to prevent any dampness getting into the electronics.
This can be done either using ignition system water-
proofing aerosol available under names such as
W.D. 40 or “Coldstart”, or bath caulking compound.
Make sure the grommet holes are sealed as well.

PRECAUTIONS

Because of the very high open circuit voltage pro-
duced by this unit never attempt to remove the
spark plugs whilst the engine is running, since not
only is there a danger of breaking down the insula-
tion of the coil, but the experimenter stands a good
chance of getting a nasty shock.

In addition the thyristor can be exposed to tran-
sient voltages of up to 1,000V under these condi-
tions, and may be destroyed.

TACHOMETERS

There are a large variety of tachometers in use,
all differing in their exact requirements, so some
experimental work may be necessary to obtain the
best results. '

There are two possible connection points for
current operated tachos (the most common type).
The lead from the ignition coil to terminal A on
the unit carries a 10 amp short duration pulse and
the lead to terminal E (negative earth) or terminal
F (positive earth) carries a wider pulse of 4 amps
amplitude. In both cases try coupling the wire
through the tacho pickup both ways as the polarity
of the pulse may be important.

Regarding voltage operated tachos, the high volt-
age type should operate if connected to terminal B
on the unit whilst a low voltage type can be left
connected to the contact breaker. If in doubt, try
both positions.

. . . . never attempt to remove spark plug leads while engine is running
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Gerry Brown . . .
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NEGATIVE IONS AGAIN

It seems only recently that we
were chatting about the effects
that charged atoms and molecules
appear to have on us, other
animals, and plant life. Since then
| have read a number of quite
serious reports about these  "ionic
beasties” and, indeed, discovered
in addition that the people at the
University of California actually
have a faculty there which deals
with the subject!

To refresh your memory about
ions; generation of airborne ions
all begins when sufficient energy
is transferred to a gaseous mole-
cule causing it to release an
electron. This  electron  then
“climbs aboard” any nearby mole-
cule causing it. in turn, to become
charged and in all likelihood con-
vert to a negative ion (by virtue
of the charge carried by the elec-
tron). The first molecule, however,
has, in the process, turned into a
positive ion. Umpteen of these
molecular collisions occur, with
the result that whole layers of
species exist having either an
overall positive or negative charge.

That, though, is by no means,
the end of the story. Water mole-
cules, too, get in on the act and
jostle for position around indivi-
dual ions, so forming somewhat
larger ions.

According to Profesor A. Krue-
ger of the University, mentioned
earlier, these slightly larger (albeit,
still tiny) molecules are of four
types, namely H + (H,0) , {(H,0) *
(H,0),. 0,-(H,0) . and one with
a hydroxyl group attached having
the formula OH—(H,0),. The , in

n

oSH

the formulae has quite a small
value.

Apparently, negative ions are
the more mobile, when compared
with the positive variety, and, since
the Earth itself carries a negative
charge, the former are repelled
from the surface of the ground.

According to the experts, nega-
tive ions are decidedly the '‘good
guys’’, which bears out our earlier
thoughts on the subject. Unfortu-
nately, the positive (‘'bad guys’)
are in the majority by something
like a factor of 1-2 to 1. Pollution,
additionally, helps to keep this
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ratio looking nasty, because, as
you will recall, atmospheric dust
has the habit of discharging any
negative ions with which it comes
in contact. .

At the present time we can only
produce (and successfully main-
tain) relatively small quantities of
the beneficial ions; i.e., in build-
ings, or in cubicals where the size
of the generator/transmission net-
work can be kept within reason-
able bounds. However, there ought

to be sufficient
for contemplating some really big
set-ups. For example; plant growth
has been caused to increase by
as much as 50 per cent as a
result of moderate exposure to air
ions. Silkworms, too, hatched out
earlier and larval growth was also
accelerated. On the other hand,
positive - ions have been shown to
increase the death rate among
mice suffering from influenza!

In the final shakedown, it is
worthy of mention that negative
ions are suspected of lowering the
blood serotonin (5-hydroxy trypta-
mine, 5HT)} level, and since this
is a hormone which, among other
things, appears to be connected
with the facilitation of neural sig-
nals across the synaptic iunctions

encouragement.

between nerves, it is not surpris-
ing to learn that high negative ion
counts can result -in profound
mental effects. These may range
from clearer headedness to a kind
of tranquillity.

No amount of persuasion has vet
encouraged my editor to change
his mind about putting a taboo on

a special high-voltage negative
ion generator | intended to
include. It could no doubt, be

lethal in the wrong hands, so |
guess his decision is the right
one!

MAGNETO-CHEMISTRY

Still on the subject of chemy's,
I notice that R. Skorsky of the
Alabama University has discovered
an interesting effect in ferric oxide,
Fe203. Haematite, for that's it's
other name, can, according to him,
be reduced at much lower tem-
peratures than previously achieved
by simply surrounding the sample
in an a.c. field of a few hundred
gauss.

Skorsky has a theory that the
cause of this effect is due to the
increased pressure of hydrogen at
the surface of the material result-
ing from its attraction to the mag-
netised iron (due to initial reduc-
tion of some of the ferric oxide at
the beginning of the reaction).

Interestingly enough, C. Peters,
over here, at the University of
Surrey seems to think that the
effect can be expected. His pro-
posal amounts to the fact that
since there is a considerable dif-
ference in the magnetic properties
of the non-reduced material and
final product, and because the re-
action is going in a ‘direction”
which favours a ferromagnetic sub-
stance as an end result, anyway,
the outcome will be an increased
tendency towards production of a
magnetic material when a field of
sufficient intensity is available.
Sounds reasonable!

TAILPIECE

Washington, you'd think, had re-
ceived its share of trouble. But it
would seem the wags haven't
finjshed with 'em yet. Only vester-
day | came across this odd bit of
logic.
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A.G. DETECTOR

By B. BOWLES

T 1S often necessary, particularly in radio circuits,

to check for the presence of high frequency
oscillations but most amateurs do not possess test
equipment capable of responding to frequencies
greater than a few megahertz. The probe described
here will respond to frequencies between 200Hz
and 30MHz, allowing use in general a.c. signal
tracing. Any ac. of a few millivolts or more will
light a small light emitting diode (le.d.). The whole
instrument can be held in one hand.

CIRCUIT DESCRIPTION

The complete circuit is shown in Fig. 1. Tran-
sistors TR1 and TR2 form a high gain a.c. amplifier
which also rectifies the signal to drive the le.d.
(D2). The configuration is known as a d.c. feed-
back pair. TR1 is biased just into conduction by
feedback from the emitter of TR2. The preset
potentiometer VR1 is used to set the d.c. conditions
for the circuit. Components R5 and C2 and C3
form a filter which reduces the a.c. feedback so that
the a.c. gain of the circuit is not reduced.

The input impedance is roughly equal to the value
of R2 since C2 and C3 form a low impedance path
for a.c. C3 is used to compensate for the inductive
effect of C2 at high frequency. Diode D1 protects
the input from negative voltage swings.

RECTIFICATION

The diodes in the emitter of TR2 serve to rectify
the signal in the following manner. When the input
swings positive TR1 will conduct tending to lower
the voltage at TR2 base and by emitter follower
action at TR2 emitter as well. The diodes cease
to conduct and the voltage at TR2 emitter drops
causing the current fed back to TRI to drop,
counteracting the effect of the positive input. If,
however, the input goes negative, TR1 will conduct
less causing TR2 base to rise. The diodes will,
however, maintain the voltage at TR2 emitter almost
constant so there will be no negative feedback to
the base of TRI.

The circuit thus has high gain when the input
goes negative but low gain when it goes positive.

Practical Electronics March 1974

Thus an a.c. input will cause TR2 to conduct and
hence pass more current through the lLed. The
resistor in parallel with the led. allows enough
current to pass through the transistor to keep the
diodes conducting and the resistor in series limits
the maximum le.d. current to less than 10mA.

The circuit is so stable that the battery voltage
can fall to 7V without affecting performance.

COMPONENTS . . .

R1 4.7kQ R4 1-2kQ2
R2 4-7kQ RS 4-7kQ
R3 120Q

All +-5% W carbon

Potentiometer
VR1 5k linear sub-miniature skeleton horizontal

mounting
Capacitors
C1 022uF

C2 10uF 63V tantalum bead
C3 1,000pF ceramic
C4 47uF 10V elect.

Diodes
D1 1N4148
D2 TIL209 light emitting diode
D3 OA9
D4 1N4148

Transistors
TR1, TR2 BC107 or BFY90 (2 off)

Miscellaneous
S1 -Push-to-make, release-to-break push-button
B1 9V PP3 battery
Veroboard 0-1in matrix 2in X 0-9in
Veropins, 6BA and 8BA nuts and bolts and
washers, wire, suitable case (see text)
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showing the completed A.C.

Photograph
Detector Probe

CONSTRUCTION

The circuit for the A.C. Detector Probe can be
made very compact so that the whole unit can be
held in the hand, making it convenient for testing
equipment. All the components except the capacitor
C1 are mounted on a small piece of Veroboard as
shown in Fig. 2. Veropins are used for wire con-
nections to the board. The led. is mounted on two
pins higher than the rest of the board so that it
shows through the side of the probe case. Take
care not to overheat the l.e.d. when soldering.

Only one end of C1 is connected to the board.

SETTING UP

Before mounting in the case VR1 must be set up.

Connect the battery to the board. The led.
should light with VRI at one end of the track and
extinguish at the other end. If the le.d. dims but
does not go out, TR1 has low gain and should be
replaced.

VR! should be adjusted so that with no input
D2 is just faintly lit. Any a.c. input with a frequency

Photograph showing the construction of the
A.C. Detector Probe before assembly -

]
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of 200Hz to 10MHz should now cause the led. to
light.

The le.d. should flash each time the power is
applied, this being due to the charging of C2.

CASE CONSTRUCTION

The prototype case was made from an empty
butane lighter fuel container of medium size but
any aluminium tube will do. Great care should be
taken that there is no gas left in the container.

First pierce the container about five inches from
the tip or nozzle. This should be done well away
from naked lights, preferably outdoors. Then cut
the case into three parts as shown in Fig. 2.

Do not drill the holes yet. After the cutting and
any necessary smoothing of the edges, the body of
the probe, the end cap and a 19mm ring remain.
This ring should be cut with scissors, its ends
overlapped and then pushed into the probe body.
Mark the overlap, remove the ring and cut off the
overlap so that when re-inserted into the tube it
fits with the ends butted together. The ring can
now be glued into the body leaving about 6mm pro-
truding from the body.

END CAP

This now makes a push-fit seating for the end
cap, and provided the cuts have been made square
gives the probe a good appearance.

The end cap should now be pushed on and held
with adhesive tape and the holes drilled.

The holes in the end cap should now be enlarged
into slots so that the end cap can slide over the
two bolts which secure it. A hole is also drilled
in the end cap to take the push button switch.

The plastic insert in the front of the tube should
alsc be enlarged to 3mm.

FINAL ASSEMBLY

The free end of Cl1 is soldered to the head of a
12mm 6BA bolt. The solder tag on the mounting
bolt should be soldered to the negative line on the
board. The battery is then connected up. Some
insulating tape is stuck inside the tube in case the
circuit should touch, and the board pushed in making
sure that the bolt on Cl goes through the end of
the tube. The battery is then pushed in with a
piece of card between it and the board to stop
the metal case shorting the board.

The end cap is now fitted and nuts fitted to the
bolts holding the end cap and the probe bolt.
Attachment of the earth lead and crocodile clip com-
pletes the unit.

USE AND APPLICATIONS

The A.C. Detector Probe is very sensitive and its
frequency response extends up to several megahertz.
If high voltages are to be measured a resistor can
be connected to the probe bolt to act as an
attenuator.

Bandwidth can be extended by eliminating DI
and replacing TR1 and TR2 with BFY90 transistors
which give high sensitivity up to about 70MHz.
Above this frequency the le.d. may actually dim
when connected to a.c. this being due to phase shift
causing the normal rectifying action to be reversed.
This is just as valid an indication of the presence
of a.c.
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The Cambridge — new from
Sinclair

The Cambridge is a

new electronic

calculator from Sinclair,
Europe’s largest
calculator manufacturer.

It offers the power to
handle the most complex
calculations, ina
compact, reliable package.
No other calculator can
approach the specification
below atanything like the
price —and by building it
yourself you can save a
further £5-50!

Truly pocket-sized

With all its calculating
capability, the Cambridge
still measures just

41"x2"x 35" Thatmeans
you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied —all you

need provide is a soldering iron

and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughoutif you've any
queries or problems.

Total cost? Just £27-45!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 —so you're
saving £5-50 I Of course we'll be happy to
supply you with one ready-assembled if

you prefer —it's still far and away the best
calculator value on the market.

The Sinclair Cambridge...
no other calculator is so powerful
and so compact.

Complete kit-£24-95! ...

Features of the Sinclair
Cambridge
¥ Uniquely handy package.
43"x2"x 11", weight 31 oz.
*%Standard keyboard. All you

needforcomplex calculations.
% Clear-last-entry feature.
*Fully-floating decimal point.
% Algebraic logic.

*%Four operators (4, —, x, =),
with constant on all four.

¥ Constantacts as last entry
in acalculation.

¥ Constant and algebraic
logic combinetoactasa
limited memory, allowing
complex calculationsona
calculator costing less
than £30.

% Calculatesto 8
significantdigits, with
exponentrange from
102°tc 10™.

¥ Clear, bright 8-digit
display.
% Operates for weeks on
four U16-type batteries.
{(MN 2400 recommended.)
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A complete kit!

The kit comes to you packaged in a
heavy-duty polystyrene container. it
contains all you need to assemble
your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents:
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.

4. Thick-filmresistor pack.

5. Case mouldings, with buttons,
window and light-up display in
position.

6. Printed circuit board.

7. Keyboard panel.

8. Electronic components pack
(diodes, resistors, capacitors,
transistor).

9. Battery clipsand on/off
switch.

10. Soft wallet.

This valuable book — free!

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

.

Butif you wantto geteven more out of it,
you can go one step further and learn
how to unlock the full potential of this
piece of electronic technology.

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

sirncisir-

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire

Reg. no : 699483 England

VAT Reg.no:213 8170 88
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Why only Sinclair can make you this offer

Thereason’s simple : only Sinclair — Europe’s largest electronic calculator

manufacturer— have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic

calculator in the world. In spite of being one of the more expensive of the small

calculators, it was a runaway best-seller. The experience gained on the Executive

has enabled us to design and produce the Cambridge at this remarkably low price.

Butthatin itself wouldn't be enough. Sinclair also have a very long experience of

producing and marketing electronic kits. You may have used one, and you've

almost certainly heard of them — the Sinclair Project 60 stereo modules.

It seemed only logical to combine the knowledge of do-it-yourself kits with the

knowledge of small calculator technology.

And you benefit !

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

The Sinclair Cambridge is fully guaranteed. Return yourkit within 10 days, and

we'll refund your money without question. All parts are tested and checked before

despatch —and we guarantee a correctly-assembled calculator for one year.

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

Pricein kitform:£24-95 + £2-50 VAT. (Total:£27-45)

Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)

—-————————-——-————1

PE 374

To: Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire, PE17 4HJ

Please send me Name

I [JaSinclair Cambridge calculator kit at
I £24-95 -+ £2-50 VAT (Total: £27-45)

{TJaSinclair Cambridge caiculator ready
built at £29-95 - £3-00 VAT
(Total : £32-95)
*] enclose cheque for £ , made
out to Sinclair Radionics Ltd, and .
crossed.

I *Please debit my *Barclaycard/Access
account. Account number

Address

PLEASE PRINT
<t I r £ I (' [ ;' ¢ 1 1 ] ] ]}

*Delete as required.

[
A
~




GRYSTAL| GALIBRATION

—

by R.A. Penfold

HE PURPOSE of a crystal calibrator is to provide
T signals at standard frequencies over the medium
and short wavebands, in order to allow accurate
calibration of a radio receiver dial.

Providing the output from the calibrator is nearly
a square wave it will be rich in harmonics (i.e.
multiples of the fundamental frequency). A good
calibration oscillator of fundamental frequency
200kHz will have harmonics which are reasonably
strong right up to the upper limit of the short wave
band (30MHz).

Using a crystal means that the fundamental
frequency is predetermined, and extremely stable
with respect to time and temperature.

In order to allow the signal to be easily identified
on a receiver an audio oscillator has been included
to modulate the r.f. signal.

CIRCUIT DESCRIPTION »

The full circuit diagram is shown in Fig. 1 and
can be seen to be divided into two sections, the
audio oscillator and the crystal controlled r.f. oscil-
lator. The active elements® used in the unit are
contained in two integrated circuits type pL914
whose internal circuits are shown in Fig. 2.

The xL914 is intended for use in logic systems
and is one of the family of Resistor Transistor Logic
(RTL) circuits. It can be adapted for use as an
amplifier by inserting a biasing resistor between the
collector and the existing base resistor of one of
each pair of transistors and ignoring the other, thus
forming two, one-transistor amplifiers from each i.c.

CRYSTAL OSCILLATOR

A crystal has the property that at one particular
frequency (known as the series resonant frequency)
its impedance (resistance to current flow) becomes
very low while at all other frequencies its impe-
dance is high.

In the oscillator circuit used in the calibrator the
two, one-transistor amplifiers in the «L914 are con-
nected in series via the crystal and the capacitor C6.

At the series resonant frequency the impedance of
the crystal is sufficiently low for the positive feed-
back between the two stages to maintain oscillation.
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DSGILLATOR

Because of the large positive feedback the switching
between the two states (transistor on and transistor
off) is rapid so that the output is almost square pro-
ducing the large number of harmonics required. The
200kHz crystal used in the prototype gave enough
harmonics to cover the long and medium bands.

AUDIO OSCILLATOR

The other i.c. and its associated components form
an audio frequency oscillator with a frequency of
about 2kHz. When applied to the crystal oscillator

COMPONENTS . . .

Resistors

R1 2:2kQ

R2 47kQ

R3 2:2kQ

R4 100kQ

R5 100kQ

R6 33kQ

R7 470Q

R8 100k

All 10% $ watt

Capacitors
C1 01uF
C2 01uF
C3 120pF
C4 0-047uF ceramic
C5 100uF 10V elect.
Cé 2,700pF

C7 0-01uF

ceramic

Integrated Circuits
1C1,1C2 ul914 or equivalent (2 off)

Crystal
XL1 200kHz crystal with holder (Henry's Radio
type FT241A)

Miscellaneous

S1  4-pole 3-way rotary

B1 9V battery type PP4 with clips

SK1 Coaxial panel mounting socket
2.8in X 1:4in Veroboard 0-1in matrix
Aluminium case approx. 4in X 34in X 2in
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Fig. 2. Circuit diagram showing the internal Photograph showing the arrangement of the
circuit of the xL914 integrated circuit components in the small aluminium case with
the crystal mounted on its bracket
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via R6 it varies the amplitude of the r.f. signal so
that an audio signal of 2kHz will be heard when
the receiver is tuned correctly.

The two amplifiers in the ic. are connected in
series to form an amplifier whose output is in phase
with its input. The components CI, R1 and C2, R3
form what is known as a Wien Bridge, and it is
these components that determine the frequency.

The switch therefore has three positions, OFF,
OSC which gives the unmodulated crystal frequency
and MOD which gives this frequency modulated by
the oscillator.

Resistor R7 and capacitor C5 are included to
reduce the supply voltage down to the 5V required
by the ic.s.

CONSTRUCTION

Construction is simple, all the components except
the crystal, switch and output socket being mounted
on a piece of Veroboard as shown in Fig. 3.

Any small aluminium case will do providing it is
of sufficient size to accommodate all the components.
It is wise to obtain a socket with the crystal as
soldering to it directly could cause damage. A small
bracket to hold the crystal can be mounted on the
side of the box as can be seen in the photograph.

The switch used in the prototype is a four-pole
three-way type with only two poles used.

USING THE CALIBRATOR

Once the unit has been completed, and all wiring
checked for mistakes, a length of lead should be
connected to the output socket and the unit turned
on.

If the lead is now placed near a medium wave
radio receiver, and the receiver is tuned over the
band. strong signals from the calibrator should be
received at intervals across the dial. Switching on
the modulation should produce an audible note on
these signals.

Using a 200kHz crystal, harmonics will be
generated at 600kHz. 800kHz, IMHz, 1-2MHz, and
I-6MHz. To find out which is which the receiver
should be tuned to a known frequency (say Radio 1
on 1'214MHz) then the dial turned until the nearest
signal from the calibrator is received '(in the case
above this will obviously then be 1:2MHz). Other
frequencies can then be ascertained by counting the
number of harmonics above or below the known
frequency, as each corresponds to a difference of
200kHz.

This method of identification can be used on any
band where the exact frequency of a station is
known. Y
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UNLIMITED

A selection of readers’ suggested ciscuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.

This is YOUR page and any idea published will be awarded
payment according to its merits.

OPTICAL COMMUNICATION SYSTEM

HE circuit described here is for a novel com-
munication system using light beams to carry
audio signals. Light emitting diodes (l.e.d.s) are par-
ticularly suitable for producing modulated light
beams as they produce an intense concentrated spot

Fig. 1.

Transmitter circuit diagram

BOILER GAS VALVE OPERATION AT LOW
D.C.

PERHAPS the enclosed circuit idea would be of
interest to your readers in view of impeding
power cuts this winter. It allows a gas boiler
mains operated gas valve, to be operated from a
low voltage d.c. supply. The circuit has low battery
consumption and low break current to minimise
thermostat contact erosion.

I hesitate to recommend exact component values
as the circuit was developed hurriedly to be ready
for power cuts, In addition it was intended to run
from a car battery so I did not bother to optimise
the oscillator circuit or the capacitor and charge
resistor values for minimum consumption,

I used an available Ferroxcube in the oscillator
circuit and 1 do not know the exact turns ratios.
I do not know how much variation exists between
individual gas valves so that some experimentation
by readers will therefore be required in both these
areas.

Fig. 1 shows the circuit where 'R1 and Cl are
included to prevent possible, radio interference.

In operation, SI is first closed charging C5 to
about 120V. After a minute or so S2 is operated.
The charge on C5 operates the gas valve, the voltage
of which is prevented by DI from falling much
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of light, have a linear current/light output relation-
ship, and have a good high frequency response (the
type of le.d. with a plastic diffusing dome is not
suitable for use in this circuit).

The circuit shown in Fig. 1 will modulate the light
from the l.e.d. using a cystal microphone or a loud-
speaker output. IC1 acts as an a.c. amplifier with an
input impedance of about 1M(). Rl and R2 are bias-
ing resistors and together with ICl1 and TRI1 they
produce a d.c. of 30mA in the le.d. VR1 and C2
control the a.c. feedback causing the input signal to
be amplified and superimposed upon the bias.

To obtain the maximum range from the trans-
mitter the optical system must be efficient. Either
a convex lens or a concave mirror as shown in Fig.
2 can be used to convert the le.d. output into a
parallel beam.

For efficient reception the light collecting area
must be large; the author used a large concave make-
up mirror costing 40p, but better quality mirrors will
give better results.

The received light is concentrated onto a sensitive
photo-Darlington transistor as shown in Fig. 3.

PLASTIC BOTILE
CAP

e
PARTZxLLEL ° =
LIGHT BEAM o

e

LED
{POINT SOURCE)

Fig. 2. Typical optical system for the transmitter

Because the transistor is so sensitive the load resistor
must be low to prevent saturation in daylight con-
ditions.

At short range the signal across the load resistor
is adequate to drive a crystal earpiece, though for
longer range an a.c. amplifier and a loudspeaker are
needed. The phototransistor output impedance is 1k}
and most commercially available audio amplifiers
are suitable.

The overall distortion is quite low, speech being
excellent and music quite acceptable. The main cause
of interference is mains lighting but this can be
minimised by careful design of the optical system.

Transmitter and receiver must be accurately
aligned and the transmitter gain should be carefully
adjusted by means of VRI to give maximum modu-
lation without clipping. Clipping causes obvious dis-
tortion and is easily recognised.

J. N. Jones,
Cheshire.

30V MAX

kA

W0uF
}—OCFNSTAL
EARPHONE
OR AUDIO
AMP
PHOTO-

DARLINGTON
(MEL1)

Fig. 3. Receiver circuit diagram

below the battery voltage. When the thermostat cuts
out CS recharges ready for the next operation.

C4 was included to adjust the charge rate of CS5:
it obviously affects the oscillator also and should
not be needed in a fully developed design. DI and
D2 should have a minimum p.i.v. of say 200V and
400V respectively. D3 and D4 can be any silicon

I found that my Potterton boiler gas valve in-
cluded a rectifier and that it closed at about 70V
d.c. and held in at voltages below 11V. The con-
sumption was about 2mA at 12V d.c.

For better economy of operation, a switching
circuit might perhaps be devised to switch off the
oscillator when the gas valve is energised but I have

diodes. not tried this. )
C. J. Collins,
Oo— Letchworth.
MAINS SUPPLY
O
- S1
O———/(
12-14¥

Fig. 1. Circuit for opera- h‘
ting gas valve from low
voltage d.c. supply

c1
10pF
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) SLOW TIMEBASE OSCILLATOR

R8 &51
mné P
Pid +
------- - - ,
16 Ocommon
YNC —_
AMPLITUDE T
VR2 OTIMEBASE
2M0 LIN ouT
LT} """""'OBEAM BLAN(IM‘:
ouT
-OSYNC. IN
TRL
BC1788

* SEE TEXT

Fig. 1. Circuit diagram of the slow timebase oscillator

HE sawtooth generator shown in the circuit

diagram Fig. 1 was designed to extend the time-
base range of a general purpose oscilloscope down
to 1Hz. As well as the linear sawtooth with fast fly-
back, there is provision for an external synchronising
signal and flyback blanking output.

The timing capacitor C1 of the relaxation oscil-
lator, TR2, is charged by a constant current source
from TRI1. The base potential of TRI, controlling
the constant current, is derived from the divider
network R1, VRI and R2. The Zener diode across
the divider keeps the voltage at a constant level.

Since the sawtooth output at the emitter of the
unijunction is at high impedance, the output is fed
to an emitter follower to buffer the output against
possible low impedance loads. The output should,
however, not be taken to loads of less than 20k(}
impedance.

The synchronising input has a constant input
resistance of 2M() and a portion of the signal is
taken to an emitter follower via VR2 and C2. The
effect of the emitter follower output is to modulate
the supply voltage to the unijunction in step with
the sync signal so that the sawtooth tends to be
locked in frequency to the sync signal or a multiple
thereof.

For adequate synchronisation even at the lowest
frequencies, the input impedance of the emitter
follower must be greater than the reactance of the
capacitor at the lowest frequency.

The voltage rating of C2 should be sufficient to
block the highest d.c. voltages likely to be
encountered.

Adequate sync is available with a 0:3 to 1V r.m.s.
input, but if higher voltages are used a diode should
be wired as shown dotted, see Fig. 1, to prevent
transistor emitter/base breakdown.

The frequency range of the oscillator is 1 to 60Hz,
but could be extended up to 20kHz by varying the
value of the timing capacitor Cl. Capacitor Cl
should be a low leakage type to ensure good linearity
at low frequencies.

One of the many applications would be to use
the oscillator for monitoring heart pulses in con-
junction with the “Biological Amplifier” published in
the January and February 73 issues (no back issues
available). Care should be taken to ensure that the
output from the Bio-amplifier is a.c. coupled to the
vertical input of the monitoring ’scope.

M. H. George,
Upminster,
Essex.

AN IMPROVISED TAPE GUIDE

HE drawing in Fig. 1 shows an improvised tape
guide with height adjustment. _
The guide itself is a }in brass binding post and is
of the type which is threaded right through. These
are obtainable from most well-stocked stationers.
The guide is simply fixed and adjusted by a BA
bolt and three nuts.

Sunbury-on-Thames.

Paul A. Koh,

Fig.1. Construction of the
improvised tape guide
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NENT MONTH..
* LIQUID CRYSTALGLOCK

An easy-to-build mains operated digital alarm clock
with an attractive crystal display. Besides a rousing
audio alarm the clock has facilities to switch
appliances at preset times. The display formats may
be for 12 or 24 hours.

Al \ \
| M "

PAGE FEATURE

CAMERA
ELECTRONICS

The introduction of electronics into cameras
has brought a new degree of simplicity and
accuracy to their use.

This special survey takes a selection of
commercially available automatic and semi-
automatic cameras and describes in detail the
operation of the electronics involved.

[ [
S SW voe
WARNING—If you are a stickler for
mathematical rigidity in circuit
analyses don’t read this novel begin-
ners design series.

7 sIEI's I“ A completely fresh approach to
design providing a predictable re-
sult from simple rules of thumb.
Opening artictes deal with small
signal amplifiers baséd on popular
transistor types.
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Algebra—1

By B. J. Wood

A two part article providing an introduction to switt_:hing
theory and concluding with a practical design of a simple

adder/subtractor

EORGE Boole published a treatise “An Investiga-

tion of the Laws of Thought” discussing the

system now called Boolean Algebra over a
century ago in 1861. The basis of his concept is
that a statement in words may be represented in the
first place by a letter of the alphabet.

Thus we can say that the letter A represents the
statement “It is Sunday” and the letter B “It is
sunny.” These are positive statements and Boole
assigned them a value 1.

Using his system it is very simple to identify the
opposite statements “It is NOT Sunday” and “It is
NOT sunny” by simply putting a bar over the
chosen letter thus A or B. This time Boole assigns
the value O to these negative statements.

To test the system let us assume that we ask the
question “Can I mow the lawn?”, having set the
conditions that one can, but only if it is sunny and
also a Sunday.

Thus for a sunny Sunday we have both A and
B, or shown mathematically, A.B, where both A and
B are I. Clearly the answer is I, or positive. If
either of the conditions is a negative then the answer
will be negative. Thus A.BB = 0 and AB = 0 and
it is not suitable to mow the lawn.

This type of decision making is called an AND
function in which the factors have been multiplied
together.

The condition could be “It is Sunday™ or “It is
sunny” in which case an addition of the two values
would be required. If either had a value of | the

result would be 1. This is called an OR function
and in the case of the OR when both are 1 the
rather odd result of I + | = 1 arises but here the

AND and OR are interchangeable.

A (B+C)

Two logic diagrams which both represeht
the same overall function. Note the simpler form

of the right-hand version
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If the condition “Sunday and dry” is just as suit-
able for mowing the lawn as “Sunday and sunny”
the decision to mow the lawn or not may be stated
as A.B + A.C where C means “It is dry”. Boolean
algebra may be manipulated like any other algebra
so that A(B + C) means the same as A.B +A.C,
giving the same arithmetic result.

If there are many conditions and alternatives the
algebra can become quite involved. Generally, it is
enough to work out one or two decisions at a time
and build up the logic gradually.

LOGIC DIAGRAMS

In logic of the electronic kind, diagrams are useful
to describe the flow of information. In the initial
stages such diagrams contain only simple elements
whilst later a whole group of elements may be put
into one box and given a label in the same way
that a collection of components may be labelled
“amplifier”. Fig. 1 shows the two ways of con-
necting AND and OR boxes which will give the
same decision, to mow or not to mow the lawn.

The symbols used are fairly simple, being in the
form of D" shapes with inputs to the left and out-
put to the right, a figure in the symbol denotes the
number of inputs which must assume a logic |
state for the output to be logic I. An & sign in the
symbol denotes an AND element.

Thus the operation to decide to mow the lawn
under the Sunday and sunny or Sunday and dry
conditions can be determined from these diagrams,
Notice that the simplification of A.B + A.C
to A(B + C) also simplifies the diagram.

LOGIC ELEMENTS

Logic integrated circuits are available in many
forms, simple and complex. They are Very con-
venient packages, reducing external wiring to a mini-
mum. Their low cost allows the constructor to
build equipment which, a few years ago, would have
been too expensive in terms of time and money.
For the moment, however, elements built from dis-
crete components will be discussed and related to
the ic.s as convenient. It does not matter that
these devices are not identical as long as they react
in the same way.

AND, OR, NOT ELEMENTS

These are the basic devices. More complex
devices may be built from them. The AND may
be made from diodes and a resistor as in Fig. 2a.
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If either of the switches is closed representing an
input of a 0 function then the whole of the voltage
available from the supply is dropped across R1 and
the output is at earth potential. Obviously, closing
both switches has the same effect. It is only when
both switches are open that a voltage is available
at the output terminal.

The presence of this voltage is called logic 1. In
its absence the state is logic 0. Why “logic™? Nor-
mally, the switches in the diagram are replaced by
the outputs of other elements.

In practice absolute voltage levels are not possible
at reasonable cost and so the design must allow
for fluctuation. Thus logic 0 may be 0-5V or less
and logic 1 anything over 2V.

To following elements these values are taken to
represent 0 or 1. There is an electrical no-man’s-
land in between the two values which is avoided by
the design and proper use of the devices involved.

AND

To return to the AND element, there is a table at
2a in which the states of A and B are given together
with the resultant output for the four possible states
of input. Called a truth table, this device shows
that for a 1 output all inputs must be at logic 1.
For any other combination the output is at logic 0.
This applies for two, three or twenty inputs. Note
that. to an AND input, an open circuit is a logic 1.

NOT

The NOT is shown at Fig. 2b It is simply an
inverter in which, if a logic 1 voltage is applied at the
base of the transistor it is switched hard on, the
collector bottoms and the output goes to logic 0. If
the base is at logic O the output is up near the rail
voltage.

The second diagram at Fig. 2b is much more like
an i.c. inverter in that the transistor is held on with a
logic O output, unless presented with a logic 0 input.
Like the AND, an open circuit input is treated as
logic 1.

SYMBOLS

There are conventional symbols used to denote
the various elements we have discussed so far as well
as others to follow. They are used to avoid the need
for either discussing or indeed even showing the
actual components used in a particular element such
as the diodes or transistors already noted.

Thus the elements AND and NOT, shown in
detail at Figs. 2a and 2b may be shown as the two
separate ‘D’ shapes joined together in Fig. 2c. Here
the AND element is that with the ampersand (&)
inscribed. This is intended to show that the element
has inputs which have to be at logic 1 for the output
to go to logic 1.

The second element with the small circle on the
output line is the NOT element of Fig. 2c. Here the
small circle denotes the logic 0 output obtained if
the input goes to a logic 1.

NAND

The two elements at Fig. 2c denote NOT AND
which is normally known as NAND. In fact this has
a new symbol of its own as shown to the right in
Fig. 2c, the small circle denoting the NOT output
and the ampersand the requirement for logic 1
inputs for this. The truth table shows the outputs
obtained for various inputs and it can be seen that
only when all inputs are logic 1 will the output be
logic 0. Of course, as before the logic 1 input
includes an open circuit.

Fig. 2. Various forms of the logic element, associated circuitry and truth tabtes
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OR

In its simplest form the OR element is made from
diodes as shown at Fig. 2d. As can be seen these
point in the opposite direction from those in the
AND element. If a logic 1 appears at any input it be-
comes available at the output. The OR treats an open
circuit as logic 0. In diode form the resistance of
the load must be small enough to look like a|
logic 0 to the following element but large enough
to demand only a reasonable current ‘from the
input source. The second diagram .of Fig. 2d over-
comes this difficulty by the introduction of two
NOTs.

In this case the first element is a basic threshold
element and the number inside denotes the number
of inputs which must be at logic I for the output
to be at logic 1. This element is followed by the
two NOT elements and the whole may be shown as
below. :

NOR

A NOR element is an OR followed by one inverter
element as shown at Fig. 2e. Only when all the inputs
are at logic 0 is the output at logic 1. Under any
other condition, as can be seen from the truth table
the output is at logic 0.

INVERTED INPUTS AND OUTPUTS

Suppose that an AND is used with an inverter in
each input so that 0 becomes 1 and vice versa. Fig.
2f truth table shows that it becomes a |NOR. If,
additionally, the output is inverted it then becomes
OR. The_ reader should treat all the other truth
tables in a similar fashion. It will be seen that any
element may be made to exhibit the characteristics
of the other three.

For what follows in this text the important point
is that a NAND with inverted inputs becomes an
OR. In general the devices to be used will be
NANDs with diodes as ANDs when convenient plus
NOTs. In the beginning it will be, perhaps, easier
to recognise that an OR is required and then use a
NAND with inverters in the inputs.

BINARY NUMBERS AND ARITHMETIC

In the kind of logic under discussion there are
only the two states 1 and 0. Any process to be
handled by the logic must therefore be described
in these terms. In everyday arithmetic the radix of
10 is used with ten possible digits of 0 to 9. But
if, as with Boolean logic, 2 is used as the radix,
only the digits 0 and 1 are possible. .

In the scale of 10 the number 286 can be written
(2 X 10®) + (8 x 101) + (6 X 10°) = 200 + 80
+ 6 = 286.

In the scale of 2 the number 1101 means (1 X 23)
+ (1 X 22) + (0 X 2) + (1 X 2°) =8 + 4
+ 0 + 1. (A number to the power of 1 is itself.
Any number to the power of 0 is 1).

As a point of interest, decimal-to-binary conver-
sion can be achieved as follows.

CONVERSION

Convert 83 to binary. This may be done mechanic-
ally by dividing the number 83 continuously by 2
ignoring remainders until the answer of 1 is reached.
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Write (—) against odd answers and (0) against even
answers. The result looks like this.

83
41
20
10
5
2
1

1010011

It now the paper is turned so that the (—) against
toe final answer of 1 is at the left then this is the
result in binary:—

—_ v
1 1

<01
S0
84

= £8

[\
0
where 1010011 =64 + 16 +2 + 1 = 83.

Conversely, to convert binary notation to its
decimal counterpart simply multiply the left-most
digit by two and add the following binary digit.
Multiply the result by two adding the next binary
digit and so on until the end is reached as below.

1 1.0 1 O
3 6 13 26 53

The final figure, in this case 53, is the correct

answer.

ADDING BINARY NUMBERS _

The rules for adition of two binary digits (bits)
are 0+ 0=00+4+1=1;1+4+ 1= 0 and carry
I. Where there is a carry from the previous position

it requires the following rules, 0 + 0 + 1 1;
1

0+ 1 +1 =20and carry 1; 1 + 1 + 1
and carry 1.
Using the rules to add 6 to 7 —
Binary Decimal
1 = 7
1H0 = 6
1101 = 13
SUBTRACTION
The rules for subtraction of two binary digits
(bits) are 0 — 0 =0;1 — 1 =0,0 — 1 =1 and
borrow 1, 1 — 0 = 1. Where there is a borrow the
following applies, 0 — 0 —0=0;1 —0 -0 =1;
0—1—~0=1and borrow 1;1 — 1 — 0 = 0;

I — 1 —1 =1 and borrow 1, etc.
Thus if we subtract 3 from 5:
Binary Decimal

101 = 5§
011 = 3
010 2

Of course, problems arise when larger numbers
have to be subtracted from smaller numbers. Using
decimal notation, the human animal in fact reverses
the process, subtracts the smaller from the larger
and then calls the result a “negative.”
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YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STOR
MPSTON HARD
BEDFORD

RESISTORS
$W Iskra high scability carbon film—very

low noise—capless conscruction

W Multard CR25 carbon film—very small body size 75 x -Smm.
IW 2%, ELECTROSIL TRS
Power Values Price
watts Tolerance ange available 1-99 100 +
4 %o 470-2:2MQ €24 Ip 0:8p
+ 10% 3-3Mg-10MQ EI2 Ip 0-8p
+ 2% 100-1MQ €24 35p 3p
¥ 10% 10- 39Q El2 ip 0:8p
+ 5% 470-1Mq El2 ip 0-8p
4 10% 1a-109 El12 6p 55p

Quantity price applies for any selection. lgnore fractions on total order.

DEVELOPMENT PACK

0-5 watt 5% Iskra resistors 5 off each value 47Q to IMQ.
E12 pack 325 resistors £2-40, E24 pack 650 resistors £4-70.

POTENTIOMETERS

Carbon track 5k to 2MQ, log or linear (log W, lin ¥W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 5000 and decades to SMQ. Horizontal or vertical P.C.
mounting (01 matrix).
Sub-miniature 0-1W, 5p each. Miniature 0-25W, 7p each.

TRANSISTORS

ACI107 15p AFI39 32p BFI77 28p | OC45 12p (2N37(0 1lp
ACI26 I2p AFI78 32p | BFI78 32p OC70 12p 2N3711 llp
ACI127 I1Sp AFI80 40p BFI79 32p  OC7I 12p 2N3819 32p
AC128 I15p AFi8| 40p BFI180 32p OC72 12p 2N4062 I12p
ACI31 12p BCI07 12p BF18I 32p  OCs8I 12p 2N4286 20p
ACI32 12p BCIO8 12p BFi94 J4p OC82D 12p 2N4289 20p
ACI76 15p BCIO09 12p BFI95 14p  2N2646 60p 40360 a5p
ACI87 22p BCI47 12p BFI197 ISp 2N2904 20p 4036 35p
ACIBS 22p BCi48 12p BF200 32p 2N2926 10p 40362 40p
ADI40 50p BCI49 12p BFYS0 20p 2N3054 58p | 40408 40p
ADI49 45p BCIS7 14p BFYSI 20p 2N3055 40p ZTX108 15p
ADI6] 33p BCISB 14p BFYS2  20p | 2N3702 13p ZTX300 15p
ADI62 36p BCI59 14p BUYI05 2N3703 12p ZTX302 20p
AFI14 20p BCIS7 22p .25 | 2N3704 13p ZTX500 I5p
AFLIS 20p BDI3I 75p ©OC26 45p | 2N3705 12p ZTX503 20p
AFL16 20p BDI32 75p OC28 50p 2N3706 Ilp

AFII7 20p BDI33 75p OC35 50p | 2N3707 12p

AF118 38p BFIi5 25p OC42 12p 2N3708 10p

AF126 20p BFI73 20p OC44 12p ' 2N3709 llp

ZENER DIODES WIRE WOUND POTS, 3w, 10, 25,
400mW 5% 3-3V to 30V, I2p. 500 and decades to 100k Q, 35p.
DIODES

RECTIFIER SIGNAL

BY127 1250V 1A 12p QA85 Tp
IN4001 50V 1A 7Tp QA0 Sp
1N 4002 100V 1A 8p QA9I 5p
1N4004 400V 1A 8p OA202 Tp
IN4006 800V LA 10p IN4148 5p
1N 4007 1000V 1A 10p BAlI4 8p
BRUSHED ALUMINIUM PANELS

12in x 6in = 25p; 12in x 24in = 10p; %in x 2in =7p

SLIDER POTENTIOMETERS THYRISTORS

86mm x 9mm x I6mm, length of track 59mm.
SINGLE 10K, 25K, 100K log. or Iin. 40p.

DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE 12p.

2N5060 S0V 0-8A 30p,
2N5064200V 0-8A 47p,

C.W.O., PLEASE. POST AND PACKING

PLEASE ADD 10p TO ORDERS UNDER £1.

Catalogue which contains data sheets for most of the

components listed will be sent free on request.

10p stamp appreciated.

CALLERS WELCOME Mon.-Sat. 9 a.m.-5 p.m.
PLEASE ADD 10% VAT

MULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 2ip. 0-0068uF, 0-01uF,
0-015uF, 0-022uF, 0-033uF, 3p. 0-047uF, 0-068uF, 0-1uF, 4p. O-15uF, 6p. 0-22uF, 7ip.

0-33uF, 11p. 0-47uF, §3p.
160V: 0-01 xF, 0-0154F, 0-022uF, 0-033uF, 0-047uF, 0-068uF, 3p. 01 uF 3¢p. O-15uF 4¢p.
0-22uF, 5p. 0-33uF, 6p. 0-47uF, Tip. 0-68uF, 11p, 1-0uF, 13p.

MULLARD POLYESTER CAPACITORS €280 SERIES

250V P.C. mounting: 0-0luF, 0-015uF, 0-022uF, 3p. 0:033uF, 0-047uF, 0-068uF,
3ip. 0-1uF, 4p. 0-154F, 0-22uF, 5p. 0-33uF, 6ip. 0-47uF, Bp. 0-6BuF, 11p. 1-0uF. 13p.
1-5uF, 20p. 2-2uF, 24p.

MYLAR FILM CAPACITORS 100V
0-001uF, 0-002uF, 0-005uF, 0-01uF, 0:02uF,
2ip. 0-04uF, 0-05uF, 0-068uF, O-1uF, 3ip.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.

ELECTROLYTIC CAPACITORS—MULLARD OI5/6/7

(uF/V) 1/63, 1:5/63, 2-2/63, 3:3/63, 47/63, 6-8/40, 6863, 10/25, 10/63, 15/16, 15/40,
15/63, 22/10, 22/25, 22/63, 33/6°3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6:3, 68/]6,
100/4, 100/10, 100/25, 150/6:3, 150/16, 220/4, 220/6°3, 220/16, 330/4, 6p. 47/63, 100/40
150/25, 220/25, 330/10, 470/6°3, Tp. 68/63, 150/40, 220/40, 330/16, 1,000/4, 10p. 470/10,
680/6-3. Ilp. 100/63, 150/63, 220/63, 1,000/10, 12p. 470/25, 680/16, 1,500/6 3, 13p.
470/40, 680/25, 1,000/16, 1,500/10, 2,200/6-3, 18p. 330/63, 680/40, 1,000/25, 1,>00/16,
2,200/10, 3,300/6°3, 4700/4, 21p.

SOLID TANTALUM BEAD CAPACITORS I2p
0-luF 35V 2-2uF 35V 22uF 16V
022uF 35V 4.7uF 35V 33uF IOV
0-47uF 35V 6-8ufF 25V 47uF  6:3V
1-0uF 35V 10uF 25V 100uF 3v
VEROBOARD JACK PLUGS AND SOCKETS
ol 0-15| Standard screened 18p 2-5mm insulated 8p
24 x 31 22p 16p | Standard insulated 12p 3-Smm insulated 8p
24 x5 24p 24p Stereo screened 35p 3-5mm screened 13p
31 x 3 24p 24p | Standard socket I5p 2:5mm socket 8p
3 x5 27p 17p Stereo socket 18p 3-5mm socket 8p
17 x24% 5p 57ip
17 x3% 100p 78p | D.I.N. PLUGS AND SOCKETS
17 x5 (plain) = 82p | 2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
17 x3% (plain) — 60p | Plug 12p. Socket 8p.
17 x2¢ (plain) — 42p | 4 way screened cable, 15p/metre.
24 x 5 (plain) — 12p | 6 way screened cable 22p/metre.
2} x 3% (plain) — p
Pin insertion tool 52p 52p
Spot face cutter 421p 42p BATTERY ELIMINATOR £1:50
Pkt. 50 pins 20p 20p 9V mains power supply. Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS
1600uF 4500uF 16V 50p

64V T4p 2500uF 64V 80p
2500uF 40V T4p 2800uF 100V £2-60 4500uF 25V £1-68
2500uF 50V 58p 3200uF 16V 50p 5000uF 50V £1-10

HIGH VOLTAGE TUBULAR CAPACITORS—|,000 VOLT
0-01uF 10p 0-047uF i3p 0-22uF
0:022uF 12p 0 luF

13p 0-47ufF
POLYSTYRENE CAPACITORS 160V 24%
10pF to 1,000pF E12 Series Values 4p each.

20p
12p

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GDI is the world’s first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.

Detector GDI, £2. Kit of parts for detectors including GDI and P.C. board but
excluding case. Mains operated detector £5-20. 12 or 24V battery operated audible
alarm £7-30. As above for PP9 battery, £6:40.

PRINTED BOARD MARKER . 97p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high

FRONT PANEL 65p. relief.

18 Gauge panel [2in x 4in with slots cut for use | 106F 50V 4A 40p, 106D

with slider pots. Grey or matt black finish com- METERS £1.90

plete with fixings for 4 pots. 400V 4A 65p. 14in scale 500mA, ImA, 10mA, 100mA.

:;7UM1I;NIL;? B?XES 50 A0 Tm BRd o BULGIN MAINS CONNECTORS

x x 1% X i . . . a
ABB 4 4 x |i‘,: 50: ABI5 8 G = 3?:‘ £Iv0% 3 pin I4A chassis plug :gp 3 pin 14A chassis socket Igp
23?0 : %i x :iin ggp ABl6 10 x I x 3in u%z 3 pin 3A 'c'::s:i"sc:r:g m: line plug 139
+ % lkin p | ABI7 10 x 4} x 3in £1.08 : in 3A _chassi " 20

ABIL 4 x2{2in éon | ABIB 12 x 5 x 3in €120 o fine socker 0 D0l & oo 236

ABI2 3 2 lin 44p | ABI9 17 x 8 x 3in £1.60 Rl 160 | 25in5A line plug 209

HEATSINKS

WAVECHANGE SWITCH 23
2W 24p 4W 45p TOS5 clip 5p TOI single 5p | THERMISTORS v L P
3W 36p 6W 60p TOI8 clip S5p TOI double 8p 12W 1p, 4W 3p, 2W 2p, 6W 1p, 3W 4p.
VA1005 15p

TRANSFORMERS VA1026 15p ,

All have 240V primary VAIO033 15p L'NEA’ IC. B

MT30/2 0-12-15-20-24-30V 2A £2-85 709 14 pin dil. 40p

MT50/4 0-19-25-33-40-50V A £1-90 | VA10555 159 741 8 pin dil. 40p

MT50/1 0-19-25-33-40-50V 1A £2-55 1 va 0665 15p 741 14 pin dil. 18p

MT50/2 0-19-25-33-40-50V 2A £3.50 723 14 pin dil. 95p

MT60/+ 0-24-30-40-48-60V 4A £2-10 | VA1077 15p 747 14 pin dil. 85p

MT60/1 0-24-30-40-48-60V 1A £2.80 | ps3 £1.35 748 8 pindil. . 45p

MT60/2 0-24-30-40-48-60V 2A £3-80 Dil. sockets 14 pin and 16 pin 16p
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HONEYWELL PROGRAMMER

This is a drum type
timing dJevice, the drum
being calibrated in equal
divisions for switch set-

ting purposes with trips

which are infinitely adjust-

able for position. They are aisu .

arranged to allow 2 operations per

switeh per rotation. There are 15 vhangeover
| micro switches each of 10 amp type vperated by the

trips thus 15 circuits may be changed per revolution.

» ' Drive motor is mains operated 5 revs per min.

THE Flrm for spea kers & Some of the many uses of this timer are Machinery
control, Bpiler firing, Dispensing and Vending

machines, Display lighting animated and signs,
Bignalling, ete. Price from makers probably over

. £10 each. Special snip price £8-33 plus 25p post and
SPEAKERS ::;:I’:g g;_r’,g insarance. Don’t miss this terrific bargain.
EMI 13 x 8.3 8 or 15 ohm £2-03  Peerless 2-8 £5-50
EM: 13 x 8. 120 de3. Saor 15 ohm £2.25 :'1:“1 12 VOLT 1} AMP
EMI 13 = 8, 450 t.tw 3. 8 or 15 ohm £3-60 .
EMI 13 x 8 type 350 8 ohm £8-25 He £18-17 ’?l?swi':m':i?eskdo“me.
EMI 63in 93850 4 or 8 ohm £2.80  Helme XLK 50 {pair} €37-18 wound  230/240V  miains
EMI 8 x 5d’'cone roli’s 8 ohm £2-50 Stephen speaker kits and cabinets—send for free (ransform;r with full wave
Baker Group 25 3 8 or 15 ohm £6-80  booklet Choosing a Speaker . rectifier aml 2000 mF
Group 35 3. 8 or 15 ohm €7.50  PRICES INCLUDE VAT. amcothin Price  £2.80
De Luxe 12in d cone £9.82 Free with orders over £7— Hi-fi Loudspeaker En- Jas 20 g.(m < cackin ¥
Baker Major 12in £7-50  closure book. All énits guaranteed new and peﬂkact. plus 20p post & p: £
Kef 727 £4-87 Prompt despatch. Carriage and insurance speakers -
Kef T15 £5-50  35p e‘;ch‘ sgeakev kits 75p each. tweeters and cross- gfj‘“'s{alﬁ:‘f (:f]‘i;‘;_ﬁ)‘{?"i' !:t‘cl‘g' 0'"9.‘“‘"‘ °l;"ﬁ
Kef B110 €816 gvers 20p each. 230W—that ris from § ﬂl:lI;) ate;;o—‘vm'aoxl]m‘_' alrlnpoat
:((': gfgg t%;; Carriage and insurance 50p per kit. 15V, This really is a high power heavy duty unit
o DN8 t1. with dozens of workshop uses. Output voltage
DN9 t1:g§ adjustment is very quick—simply interchange push
Kef DN 12 .12 on leads. 8ilicon rectifiers and smoothing by 3,000mF.
K:l ONT3 t2: 15 Price £6-338 plus 65p post.
Fane Pop 100W 8 15 ohm £21-45
Fane Pop 60W 815 ohm £12.2¢ 15A ELECTRICAL
Fana Pop 50W 8 15 ohm £10-17 PROGRAMMER
Fane Pop 252 25W 8 15 ohm £5-94 Learn in your sleep;
Fane Pop 15W 8 15 ohm - £4-40 Have radio playing
Fi Crescendo 15n 8 or 15 ohm £27-50 and kettle boiling as
F Crescendo 12A 100W 8 or 15 ohm £24-20 you awake—switch on
F: Crescendo 12B bass £24-20 lights to ward oft
Fane 807T 8in d'c roll s 8 or 15 ohm £3-85 intruders — have a
Fane 8087 8in d cone 8 or 15 ohm £2-64 warni house to come home to. All these and many
Goodmans Axent 100 tweeter £68-80 other things you can do if you invest in an electrical
£3-80 programuier. Clock by famous maker with 15 amp.
£4-49 onfoff awitch. Switch-on time can be set anywhere
£11-55 to stay on up to 6 hours. Independent 60 minute
£17-05 memory jogger. A beautiful unit. Price £2-15 4
Eg;g 20p p. & p. or with glass front chrome bezel 83p
Goodmans Twinaxiom 10 £7-81 extra
Elac 9 x 5. S9RM109 15 ohm. 59RM114 8 ohm £2.53
Elac 64in d/c rofl s 8 ohm £3-22 g‘“'gslgﬁgsﬁﬁl‘ws O DRILL
Elac 64in d cone 8 ohm £2.59 c:::dlg Sional 500 2 1i00 CONTROLLER
s A S G wr T B NEW IKVY MODEL
Coral 63in d/cone roll $ 8 ohm .42 Grundig Elite Boy 500 €27-00 Eectronically  changes
Siran 64in 3 or 8 ohm £1-44 Grundlg Melqdy Boy 500 £27-00 speed from approximately
Richard Allan 12in d/c 3 or 15 ohm £2.20  Grundlg Melody Boy 1000 £38475 oM Rl
10n x 6in 3 8 or 15 ohm £1.92 Grundlg Yacht Boy 210 £34.25 power at all speeda by finger-tip
Bin X 5in 301 8 ohrm £1.38 Grundig RF430 mains £27-00 control.  Kit includes " all parts,
70 x 4n 3 or 3 ohm £1.38 Grundig AF310 mains £22.75 case, everything and full instructions.
2410 64 ohm or 70mm 80 ohm 85p Grundlg Top Boy £16-75 £1:85. 13p post and p. Made up model
Adastra Hiten 10in 10W 8 or 15 ohm £2.80  Grundig Satellit 1000 ©921-00 slso available. £2-95
Eagle DT33 dome tweeter £5-45 g::m:g ggg ggg:::g g.}gg
E:g:: S_Trgfulvgf:r ggg Tandberg TP4T £37.75 ;‘HYR:STOR LIGHT DIM‘MER
Eagle CT10 Twaster £2.64  BASF 9301 radiorcassette £64-00 T PP Ap to Thw. Mounted ey
Eagle MHTI0 rasater €3.74  Bush VTR1785 band (inc AIR) £29-00 on awitch plate to fit in place of { ]
Eadle FR4 £4.45 Trio KA2000A £33-00 gundard s“nch.. Virtually no radio !
Elg e xover CN23, 28. 216 £1-15 Trio KA2002 £41.00 mterterence.v Price £2-85, plus '_‘9]: ® o
Sp matching transformer 3-15 ohm £1-10 ITT/KB Colt £9-95 TN sy e W st i ‘
o E_ 1045 ITT/KB Golf Preset £21-25 model 54 £3-80. Not on plate | "
£2-18 :g;:: E/eekend Auto g::g D
. uropa 0
Colestion G12H 8 or 15 ohm Cis.00  ITT/KB SL53 cassette £22;82 "'N'ATU'}EesfaA,Lfﬂ REoLurAi f.. REL
Celestion G15C 8 or 15 ahim ©24.00  ITT/KB Studio 60M cassette ] £29-32 AL Measures onls i et o
Celestion G18C 8 of 15 ghm £23.00 ITT/KB Studio 73 stereo cassette £44.00 iicey e"is‘,‘.“hf"; ¥ ‘&".t, 11X %l"
Koyo KTR1664 8 waveband £40-00 cl\lslcx)ggn;v\"el:] ‘:go\ (al’(:n‘: ;:oa-outh:
Car Stereo speakers—ask for leaflet Qg;g 21:};;3 ;1:,:'5;9(?:26,«1n) Egg contact rating but estimate this at
GEC 200 Radio/Cassette X . £31-00 3/3 amps. The coil resistance is

600 ohmas and 9-12 volt will close
it. Tdeal for models and wminiatur-
ised equipment. Its a plug in relay
but we supply eomplete with base.

Prices include VAT
Carriage and insurance 75p. FREE with each radio—

SPEAKER KITS world radio stations book.

Whartedsle Linton 2 £8-75 Price 28p including base
wi £15-75
Whartedsls Govedale 3 225 PA/DISCO AMPLIFIERS SCORPIO Mi 11
Richard Allan Twinkit £7-95 As featured this issue! Qur 1974 cataloj i

" R A £ 4 4 % gue lists
Richard Allan Triple 8 £11.75 (Cal’l’. and ins £1) hundreds of bargains and probably many of the
::2:::3 :ll::: ;Liple' »}f's:lgv S;;g E’lk. 13%0% s:-sg parts needed for this project.  66p bringe the

: n /s . '
Piiiiad i 286 8,58 iy £30.00 cataloguc and the next 6 menthly snpplements.
Fane Mode One £9-00 Linear 80'100 ' £55-00 MINIATURE
WAFER SWITCHES

2 pole, 2 way—d4 pole, 2 way—

FREE with speaker orders over £7 poley § way— pole” % way—a pols

6 way—1 pole, 12 way. All at 25p

““HI FI Loudspeaker Enclosures’’ book. All units guaranteed Phease add 10% V.A.T.

new and perfect. Prompt despatch.

Carrlage and Insurance 25p per speaker (tweeters and TERME: 10% discount if ten of an item urdered,

crossovers 15p). ALL PRICES QUOTED INCLUDE VAT. 1€ order Tor thec. e 1n_ Soro0, onmarbeat fre®
20p

WILMSLOW AUDIO (pept. PE) J. BULL (ELEGTRICAL) LTD.

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire,
SK9 1HF. Radlos, etc.: 10 Swan Street, Wilmslow, Cheshire, SK9 1HF. (Dept. P.E.), 7 PARK STREET, CROYDON CRO 1YD

Telephone: Wilmslow 29599. Gallers to 102/3 Tamworth Road, Croydon
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Whilst a machine can be made to do this it is not
part of the present discussion as it is complex and
requires very lengthy explanation.

Take the case of subtracting 7 from.3. In decimal
the answer is obvious, it is minus 4 (—4). Equally,
if you take 5 from 2 the answer is —3. In binary
terms using the methods so far discussed this is not
so. Thus in the case of 3 — 7:

011
111

.(l) 100

And in the case of 2 — 5:
010
101

) 101

In both cases there is a borrow | with nothing to
subtract it from and in fact even if there were more
positions to the left the resultant row would be
filled with figure 1's with an unsatisfied borrow 1
emerging at the far left.

The same thing happens in decimal notation if
one persisis in trying to subtract using this type of
approach. Thus in decimal the results could be
shown as (1)6 and (1)7, the figure in the bracket
being the unsatisfied borrow.

In fact the two answers 6 and 7 are the tens
complements of the correct answers, subtract the
6 and the 7 from 10 and you have, in positive form,
the correct answer. . .

Similarly, with the binary computation the results
must be subtracted from 8 which, in binary is
1000 There are two snags to this situation. First
the operator needs to know before the event that
a negative result will arise and re-arrange the inputs.

COMPLEMENT

The word complement was mentioned. This is
the key to the answer. In the 1 and O binary system
the 1s complement of 1 is 0 and vice versa.

Ignoring the unsatisfied borrow in the two binary
answers, if 1 is changed to 0 and vice versa 100
becomes 011 and 101 becomes 010 or 3 and 2 in
decimal, both wrong by being 1 too few. What is

4 BOOK
REVIEWS

Published by Fountain Press
203 pages, 8iinx5fin. Price £3-00 )
HE title of this book is slightly misleading as
the theme is not really improving hi-fi systems
but getting the best out of them. Written in a non-
technical style, it appears to be directed towards the
people who are not satisfied with low-fi but are not
au fait with all the technicalities and jargon of
high-fi and are perhaps not getting all they could
from their set-up.
This is strictly a practical book dealing with things
like the importance of correct earthing, the need to

IMPROVING YOUR HI-FI
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really needed is the complement of 7 which can
be arranged by subtracting 1 before the complement
is taken. To do this the unsatisfied borrow from the
left 'is carried round to the right to form part of
the subtraction. Using the examples again—

011 010

111 101 Subtract

11 (1) 101
s o «» | Subtract

011 100 Answers
100 011 Complements, both in fact
g . negative.
The complements give the answer in positive form
but it is known that the answer is negative because
the mode of operation is subtract and there is the
borrow 1.
The following table gives all the possible results
for the system. The reader is advised to work out
columns b, ¢ and d to gain an understanding.

a b ¢ d

(

-8

Decimal positive negative neg — 1 complfement

of ¢

0 0000

1 0001 1111 1110 0001

2 0010 1110 1101 0010

3 0011 1101 1100 0011

4 0100 1100 1011 0100

5 0101 1011 1010 0101

6 0110 1010 1001 0110

7 0111 1001 1000 0111

8 1000

9 1001

10 1010

11 1011

12 1100

13 1101

14 1110

Next month: Constructional details of a simple adder/
subtractor will be given

maintain correct dynamic ranges throughout the
system, and the meaning of specifications.

For the non-technical enthusiast this book would
be essential reading before he considers buying
expensive hi-fi equipment S.R.L.

FET APPLICATIONS HANDBOOK
Edited by Jerome Eimbinder
Published by Foulsham-Tab
350 pages, 84in x 5fin. Price £1-85
HiS book is a collection of applications data
from a wide number of manufacturers and pro-
vides an excellent reference work for anyone who is
involved in the use of field effect transistors (f.e.t.s).
All types of fe.ts are described from the simple
junction types to the complementary M.O.S. systems
used in the pocket calculators of recent years. Many
applications of f.e.t.s are described ranging from
voltage controlled resistors to amplifiers, switches
and digital circuits. S.R.L.
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“ . .. more things in heaven
and earth...”

The first reaction of many readers
when they read the above title was
probably to ask “What’s a subject
like this doing in P.E.?” You may
well ask. Others may have taken
the view that our friend Ed is
off his rocker and yet others may
take the opposite view, and exclaim
“At last Ed has come to his (extra)
senses, and allowed publication of
this previously ‘tabooed’ subject.” |

The fact 1is, this article Wwas
written long before Uri Geller's
impressive fork—(if not mind)—
bending demonstration on BBC tele-
vision, but friend Ed was a little.
sceptical I think before that night
when I talked him into viewing it!
We must all be grateful for his
open-minded approach in allowing
this article to appear.

'Naturally,” there will be those
for and those against, but whether
you are a sheep or a goat (these
are the two rather inappropriate
terms that sceptics use to describe
the believers and non-believers, re-
spectively) there is always a good
reason to give the whole matter an-
other look. Remember, times
change, and so do peoples’ ideas,
evidence, equipment, and even
phenomena.

17 D )

First, let us get quite clear ‘what
is meant by extra-sensory percep-
tion (E.S.P.). Take the words liter-
ally, and you will get the best
definition possible. They mean per-
ception of events (etc.) by some
means not obviously connected with
any of the five normal senses.

(53} ) [l

Let me hasten at this point to
make a quick distinction or two.
Unfortunately, the Press, Radio, and
TV media often treat all subjects

which cannot be explained by pre-
sently-accepted terms of analysis—
witchcraft, black magic, ghosts . . .
what-have-you—as E.S.P. This is
a great pity, because there are quite

different forms of unexplained
.phenomena, and the only true
umbrella titles which could be

fairly used to embrace the lot, would
be “the occult” (unknown), or
‘“paraphysics.”

D ] )

However, when writing a subject
which must be sensationai, so-called
evidence is often dragged in from as
many different fields as possible to
try and get the reader all excited
and on the edge of his chair. In
fact, the opposite often happens, and
many are left believing less one way
or the other than when they first
started reading!

So, though other subjects come
under the above general headings,
they are not all E.S.P. Such sub-
jects will be described in this series
as the etceteras.

Reasonable Approach

It must always be remembered
that there is no commonplace thing
of today that, at some time past,
was not considered -impossible. We
are all still learning, and humility
is, to the truly rationally-minded,
something which can only in-
crease, not decrease, with in-
creased knowledge. Just because
humans have relied on speech, sight,
etc., for communication and direct
physical intervention for getting
things done, is not to say that there
is no need of a set of equally valid
alternatives in his make-up, which
needs only to be developed, once
discovered—always given he adopts
a reasonable approach.

D D D

E.S.P. is nothing new. One can
go back to the New Testament, if
this is considered far enough, and
find references to ‘‘gifts of the
spirit”. I will not digress further,
other than to say that evidence of
the possibility of E.S.P. has cropped
up probably as long as man has
inhabited the earth, and in other
forms, before. )

E.S.P. rarely occurs under con-
trolled laboratory conditions. Read
a person’s thoughts say, once, and
then try to continue the pattern
under strict control, and the chances
are that you will not succeed again
even once. This is the very thing
the sceptic looks for, and when it
occurs he jumps in with both feet
and says “Pooh what did 1 tell

you?” Ok, ok, I say, | am as aware
as you that the effect is not re-
peated under these conditions, buf
might this -not be a point worthy
of investigation? “Why?” he would
say, and then would come my first
analogy, speaking as an electronics
bod.
) D D

Take out your comb and comt
your hair, or if this is greasy, rub
it on your Harris Tweed jacket. The
comb is now charged, and you can
prove this by picking up small bits
of tissue paper from the table
What voltage? Would you believe
there’s probably more than 5kV on
it? There probably is!

Now ask the sceptic to get his
voltmeter and place one lead cn
the gas or water pipe (earth) and
the other on the comb and see what
he gets. Tell' him the meter is at
least 20 kilohms per volt. Naturally,
he gets no reading. Why, you were
on the 250V scale and the needle
didn’t even flick. Reason is that the
meter requires current to flow to
operate its needle, and the amount
of current required for this is in
excess of what the comb could
supply despite over 5kV on it, at the
point of contact with the meter
lead.

D D D

Could E.S.P. be elusive for some
similar reason? By this I mean,
by trying to “tap” its power to

" prove an experiment, could we re.

quire too much “current” for the
source to supply and operate our
“meter”? Perhaps the tension caused
by the anticipation of all spectators
present draws off the very power we
are trying to use!

Next month: The Scientists In-
vestigate.
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ELECTROVALUE

CATALOGUE 7

An A to Z guide to
component buying

On the index page of Catalogue 7, between ** Aluminium
Boxes” and * Zener Diodes” are over 200 references to
contents amounting in all to thousands of items, classified,
described, often illustrated, and priced. There is a wealth of
technical diagrams and data. At 25p, Catalogue 7 is excellent
value by any standard. With the 25p Refund Voucher it costs
you virtually nothing when you order £5-worth or more.

INCLUDING 25p REFUND VOUCHER AVAILABLE
ON ORDERS £5 OR MORE LIST VALUE

25

% A selection from EV Gatalogue 7

TRANSISTORS
and semi-conductors of many types from simple
diodes to ICs photo-sensitive devices, threshold
switches, etc., etc.

MINITRON DIGITAL INDICATORS

30t5 F Seven segment filament, compatible with
standard logic modules. 0-9 and decimal point;
9mm characters in |6 lead DIL (Some alphabetical
symbols available), £1:20.

Suitable BCD decoder driver, £1:15.

3015G showing + or — and | and dec. pt, £1-20.

DALY ELECTROLYTIC CAPACITORS
in cons, plostic sleeved

1,000mF/25V, 28p; 2,000mF/25Y, 37p; 5,000mF/
25V, 62p; 1,000mF/SOV, 41p; 2,000mF/S0V, 57p;
5,000mF/50V, £1-18; 1,000mF/100V, 82p; 2,200mF/
100V, £1-56; 5,000mF/100V, £2.91.

POLYESTER CAPACITORS TYPE C280
Radiol leads for P.C.B. mounting. Working voltoge
250V d.c.

0-01, 0-0t5, 0-022, 0:033, 0047, 3p_each: 0-068,
0-1, 0-15, 4p each; 022, Sp; 0:33, 7p; 047, 8p;
0:68, 11p; 10, t4p; 1'S, 21p; 2-2, 24p.

SILVERED MICA CAPACITORS

Working voltage 500V d.c.

Values in pF—2-2 to 820 in 32 stages, 6p each;
1,000, 1,500, 7p each; 1,800, 8p ; 2,200 10p;
2,700, 3,600, 12p each: 4,700, 5,000, 15p each;
6,800 20p; 8,200, 10,000 25p each.

POTENTIOMETERS

ROTARY, CARBON TRACK.

Double wipers for good contoct and long working life.
P20 SINGLE linear 100 ohms to 2:2MQ, 14p each.
P20 SINGLE fog. 47kl to 22MQ, 14p each.

JP20 DUAL GANG linear 47kl to 2:2Mqa 48p

each.
JP20 DUAL GANG log, 47k0 to 2:2MQn 48p

each.

JP20 DUAL GANG log/antilog 10L, 22K, 47K,
IMQ only, 48p each.

JP20 DUAL GANG antilog |0k only 48p.

2A DP mains switch with any of above 14p extra.
Decades of 10, 22 and 47 only avaitable in ranges
above. SKELETON CARBON PRESETS 6p each.

SLIDER POTENTIOMETERS

Linear or log. 10kQ to IMQ in all popular values,
30p each.

Escutcheon plates, black, white or light grey, 10p

each.
Control knobs blk/wht/red/yel/grn/blue/dk. grey/it
grey, 7p each.

ELECTROLYTIC CAPACITORS

Axial Lea
uF 3V 63V 10V |6V 25V 40V 63V 100V
047 — — — — — — lp 8p
190 — — — — — llp — 8p
22 — - — 11p — 8p 9p
47 — — — Hp — 8p 9p 8p
0 — — — — 86p 9 8p 8p
22 — —_ 8p — 90 8p 8p 10p
47 8p — 9p 8p 9p 8p l0p 13p
100 9p B8p 8p 8p 9p 10p 12p 19p
220 8p B8p 9p 10p 10p 1lp 17p 128p
470 9p 10p 10p llp 13p 17p 24p 435p
1,000 llp 13p 13p 7p 20p 25p 4ip —
2,200 I5p 18p 23p 26p 37p 41p — —
4,700 26p 30p 3I9p 44p 58p — —_ -
10,000 42p 46p — — — — — —
This is €Y Service
DISCOUNTS

Available on all items except those shown with
NETT PRICES. 10% on orders from €5 to £14:99.
15% on orders £15 and over.

PACKING & POSTAGE

FREE in U.K. For mail orders for £2 list value and
under, there is an additional handling charge of 10p.
GUARANTEE OF QUALITY

All goods are sold on the understanding that they
conform to manufacturers’ specifications and
satisfaction is guaranteed as such—no rejects,
“seconds’’ or sub-standard merchandise is offered
for sale.

Prices quoted do not include VAT, for which
10% must be added to total nett value of order.
Prices subject to alteration without notice. 5. A.E.
with written enquiries please.

ELECTROVALUE LTD

28 ST. JUDES ROAD -

Telephone: Egham 3603

NORTHERN BRANCH: 680 BURNAGE LANE

Telephone 061-432 4945

ENGLEFIELD GREEN -

RESISTORS

Code Watts ohms -9 10-99 100 up
(see note below)

(g 120 82-220K 9 ] 78

(g ] 4.7-470K -3 1 09 nett

S ¥ 47-10M 13 (M 09 nett

& i 47-10M |5 1-2 097 nett

G I 47-10M 32 2.5 1-92 nett

MO 10-1M 4 33 23 nett

WW | 0:22-3-9 7 7 8

ww 3 1-10K 7 7 8

ww 7 1-10K 9 9 8

Codes: C—carbon film, high subili(r. low noise.
MO—metal oxide, Electrosil TR5, ultra low noise.
WW —wire wound, Piessey

Valzuon: All E12 except CiW, CEWand MO4W at
€

EI2,10, 12,15, 18,22, 27, 33, 39, 47, 56, 68, 82.
€24 as E12 plus 1§, 13, 16, 20, 24, 30, 36, 43, 51, 62,
75, 91 and their decades.

Toterances—All 5%, except MO at 2%, and WW
10% + 0-05Q.

Prices and in pennies 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.) 100 rates
apply to units of 100 only,

ZENER DIODES full range E24 values: 400mW:
2-7V to 36V, l4p each; | W: 68V to 82V, 21p each;
1-5W: 47V to 75V, 48p each. Clip to increase
| 'SW rating to 3 watts (type 266F) 4p.
VEROBOARD

Copper clad 0-1 in. matrix—2'5 X 3-75 ins. 24p.
3-75 x 3-75ins., 27p. 2-5 X S ins., 27p, 3-75 X Sins.,
30p.

Copper clad 0'15 in. matrix—2'5 x 3-75 ins., 18p.
3-75 x 375 ins., 27Tp. 25 X Sins., 27p. 375 x

5ins., 33p.
Vero spot [ace cutter {any matrix), 43p. 0:040 pins

(for 0.1 matrix) per 100, 30p, 0052 pins (for 015
matrix) per 100, 30p.

GIRO ACCOUNT No. 38/671/4002

All  postal communications, mail
orders, etc., to Head Office at Egham
address, Dept. PE3.

EGHAM -
BURNAGE -

at

SURREY Tw20 OHB

Telex 264475

MANCHESTER MI3 1NA

Hours of business (both addresses) 9-5.30 p.m. 9-1.30 p.m. Saturdaoys
U.S.A, CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. Box 27, Swarthmore PA 1908!
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THE B.D.2 TURNTABLE ASSEMBLY

The famous B.D.2 belt drive turntable with press button
speed change has now been developed to feature a newly
designed matt and brushed aluminium trim, and the Perspex
cover has an easy ‘hinged-on, hinged-off" movement.
The B.D.2 is available as a chassis unit or spring mounted on
a wood plinth, as above.

S.A.U.2 PICK-UP ARM
r:(iggtgur}l:sd as one of today's most advanced pick-up arms S.C.U.1 STEREO
* Auto-bias Compensator CARTR'DGE

* Hydraulic Lowering Device A quality cartridge
* Precision Balance ‘ designed specifi-
* Adjustable Head Shel! cally for the person

who  appreciates
his equipment.

Contact your dealer for information or send stamp for a brochure.

A. R. SUGDEN & CO. (ENGINEERS) LTD

Atlas Mill Road, Brighouse HD6 1ER Telephone: Brighouse (04847) 2142. Telegrams and cables: Connoiseur, Brighouse

for fast,easy FE RRANTI @

reliable soldering vl
Buy from the experts!

* ALL DEVICES BRAND NEW, TOP GRADE AND TO FULL SPEC.
* WE HAVE STOCKS OF ALL DEVICES FOR IMMEDIATE DELIVERY.
* WE CAN SUPPLY ANY FERRANTI DEVICE TO ORDER, Send S.A.E. for quotation.

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

( EASY_TO—USE qDEAL FOR HOME “ WE ARE SPECIALISTS IN FERRANTI SEMICONDUCTORS, WITH A STAFF OF
D|SPENSERS co S Ruc ORS EXPERIENCED ENGINEERS.
/ Size 1 cartons in 40/60. ZN41 4 £1 52
- Size 5 60/40 and Sav- WITH CIRCUITS AND DATA
- Savbit alloy ® bit alloys in BFS59 15p  2TX310 ZTX504 43p  z8170 10p
18 24 BFSE0 200 ZTX311 wp 2TX510  1lp 28171 13p
sSwg. 24p 7 gauges, 36p BFS61 00 ZTX312 0p  ZTX530 21p 28172 16p
(illustrated) uges. BFS9 15p  ZTX313  1lp  ZTX531 2p 25174 17p
i oA : Beser Zp  ImGu 1 e e zsie 23p
P8 598 0p  ZTX320 3% X551 p 25178 38
o Size 1 e - 2TX107 9 ZTX30  15p  2N305 0 75270 1p
60/40 alloy Size 12 REEL %‘rxwg B Zoon Tp DIODES %gg;; 16p
- X TX10 1 . . 18
18 swg. 25p for Service TTxel2 ap Zrxass 15p 28120 25 19p
- 72TX213 14 2TX384 18 1 10p 276 %
ey Size 15 Engineers and \ ZTX214 i5p  ZTXas0 17h %ggg o zss p
o ici ZTX300 12 ZTX451 17 1 p
e 60/40 alloy Electricians. \ ) 5 it :gg et i o ZENERS
. TX302 17, TX501 o P KS030A1
22 swg. 28p 18 swg. 7TX05  1p  2Tx502 wp 28141 8p  KSiB0A
Savbit a O 2TX304 21p 2TX503 14p p all types 19p
\_ j \S¢ bit alloy, £1- 13&) zs142 33

MOTOROLA MJE2955 £1-30; MJE3055 72p each
RCA PRICES SLASHED' CA3075 99p; CA3030G £3-25 limited quantity only
P.E TRIFFID. ZT1711 24p; 2N1132 25p.

(" BIBWIRE STRIPPER AND CUTTER )

Deluxe Model 9 Automatic opening spring,
locking catch, plastic-covered handles. Case
N hardened and precision ground. Adjusts
Y to most wire sizes. Cuts and strips
flex, splits plastic twin flex. 75_)
Prices shown are recommended'retail.excluding VAT,

rom Electrical and Hardware Shops.. if unobtainable, send'10p p &p direct to
Moulticore Solders Ltd., Hemel Hempstead, Hertfordshire HP2 7EP

SCORPIQ Il P.C.B. 95p; SIEMENS BStB024¢6 £1-05.

FREE' Our comprehensive catalogue giving data and connection
diagrams for a w:de range of Ferranti semicondLctors
Just send S.AE

POSTAGE AND PACKING 10p. FREE ON ORDERS OVER £2
ALL OUR PRICES INCLUDE V.A.T.

DAVIAN ELECTRONICS
PO BOX 38 OLDHAM  LANCS  OL2 8XJ
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BEATING THE CLOCK

Coming into service in a

few
weeks is Cantat 2, the 2,805-mile
long transatlantic cable costing £30
million and capable of handling

1,840 telephone
simultaneously.

Laying of the cable had its share
‘of drama. The mini-submarine
Pisces 3 sank while burying part
of the cable on the UK continental
shelt. The two-man crew were
rescued, happily, after three days
of being trapped on the sea-bed.
The craft was also recovered and
will be in service again soon.

The cable-laying ship Mercury
was also damaged in a storm of
force 11, torcing her to operate
for a time on emergency power.
But despite all the upsets, the
cable-laying was completed six
days ahead of schedule which
makes quite a change in a world
of go-slow or stop.

The other heartening news out
of the Cantat 2 saga is that be-
cause of the vastly increased num-
ber of channels available, the new
cable is 20 times cheaper per cir-
cuit than the transatlantic cable
laid between the UK and USA in
1956. But don't expect the cost of
a call to go down.

conversations

HI-FI HIT

Hi-Fi, like the motor car, has be-
come the index of a nation’s pros-
perity. But what was astonishing in
the good old days of 1973 was the
number of equipments advertised
to the general public—not the
addict—at prices of £200 up, and
reportedly selling well. Top weight
equipment for the real enthusiast
was typically Trio's Package 10
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quadraphonic package listed by
Lasky's at £460 cash or £577-48 on
HP. At the bottom of the pack
were plenty of modest units around
£30.

A survey of the audio market
"Finresearch Audio Industry Ser-
vice" published by Ovum Ltd. at
£30 lists 380 companies active in
the audio business which has
trebled . in size in three years.
Such was the boom, according to
editor Tony Beaumont, that three
new companies have been enter-
ing the field every week for the
past two years.

First "audio separates” | recall
was back in 1937 when | was en-
chanted with the reproduction of
78 r.p.m. discs on the famous
corner horn loudspeaker developed
by P. A. H. G. Voigt. But | see
Ferguson claiming they "invented"
what they call Unit Audio just 30
years later in 1967. Claims and
counter-claims in the colour ads
are numerous and often funny.

This clearly will not be a good
year for the audio business. HP
restrictions and a general tighten-
ing of belts will see to that. But
the audio scene will not collapse.
It'Il still be comparatively big-biz as
well as show-biz.

MAINTENANCE
PROBLEM

Try to imagine 15,000 fixed
transmitter/receivers of powers

from five to 300W and 25,000
mobile vehicle-mounted transmit-
ter/receivers. Tack on 30,000 per-
sonal portable transmitter/receivers
and 200,000 nickel/cadmium bat-
teries to power them. And just add

to that little lot 15,000 pocket
alarm  receivers and all their
batteries.

In round figures, this is the size
of the maintenance problem of the
Home Office Directorate of Tele-
communications which looks after
the procurement and servicing of
Britain's police and firefighting
networks as well as a few others.

The problem was discussed in
some detail by A. N. Holdstock in
a paper given at "Automatic Test-
ing 73", the first full-scale exhibi-
tion and conference to be held on
the subject. The magnitude of the
Home Office's task was such that
automatic testing was seen as a
solution as early as 1967. Hold-
stock reports several equipments
now in full service but reports that
no radio equipment manufacturers
are yet designing sets with in-field
maintenance by ATE as a prime
consideration. Consequently, there
are always snags in having to build
special jigs and adaptors before
ATE can be successfully used in
the field.

The next big job is provision of
ATE for 1,000 alpha-numeric video-
display terminals now being fitted

in police stations throughout the
country. Each of them has six
large PCBs and 530 TTL integrated
circuits.

A new and profitable outlet for
ATE on production lines is in the
automotive "industry. No less than
six papers were read on the sub-
ject including one on the experi-
ence of Ford in checking out car
electrical systems., Ford will, in
fact, move 100 per cent to ATE
for this purpose in the UK during

this year.
So successful was ‘‘Automatic
Testing 73" that organiser John

Shearsmith has already announced
November 5, 1974, as opening day
for the next show. The first exhibi- -
tion attracted 50 companies and
4,000 visitors. Seven hundred dele-
gates attended the technical con-
ference.

INNOVATION

| have to confess that | was one
of the sceptics when Advance
Electronics went into the calculator

business in mid-1972. Like many
others | had underrated their
ingenuity.

Advance didn't take the easy
path by buying off-the-shelf LSI
devices. They designed their own
in conjunction with General Instru-
ment Microelectronics and did it
in such a way that they could be
used in many other applications.
So watch out for some competitive
lines from Advance in business
machines.

MINICOMPUTER
LEAGUE

A league table of minicomputer
manutacturers prepared by Modern
Data in the USA shows Digital
Equipment Corporation still way
ahead with 16,473 units shipped in
1973. Runner up is Data General
with 4,230 and Hewlett Packard in
third spot has a score of 2,855,
marginally ahead of Varian with
2,337. Honeywell ranks only No.
8 with 1,564 while Texas [nstru-
ments, mighty in other fields, is
bottom and unlucky thirteenth with
452,

Computer Automation, who came
to the market with the concept of
the Naked Mini, ranks fifth with
1,915 units shipped in the year.
Stripped of all frills, the Naked
Mini was offered at a rock-bottom -
price. Since then CA has offered
the “'Computer-on-a-card” with the
whole package on a single printed
circuit board, an even lower priced
unit for people who want to build
a computer into their own equip-
ment.

Digital Equipment still has the
stranglehold in minis that IBM has
in the larger machine market. But
watch out for increased competi-
tion and a re-shuffling of positions
lower down the table.
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AUTOMATIC COMMENTARIES

The Secretary of State for
Defence has a new British patent
(BP 1 325 161) which concerns
automatic machines for playing
commentaries to accompany
exhibits in museums or exhibitions.

The object of the invention is to
provide a replay device which
works on the closed loop principle
and will always be at the correct
start point when brought into action
by a new listener. This is relatively
easy to achieve if the loop is only
to play once, but much more diffi-
cult to achieve if the listener is to
be afforded the opportunity of

when the earpiece is lifted off its
rest. The switch is open while the
earpiece is on its rest. Amplifier 1
is coupled to the headset earpiece
through transformer T1.

When a would-be listener picks
up the earpiece S1 closes and the
Schmitt trigger changes state to
start the tape transport motor. The
audio frequencies from the tape are
reproduced through the earpiece
and used, after rectification, to
hold the Schmitt in its active state.
This holding action' will continue
even when the earpiece is returned
to its rest.

However, when the audio signals
cease, the voltage across C1 dies
away and the Schmitt trigger
reverts to its former state and the

BP 1325 161 e,

PRE AMP

E ARPIECE
~r
R1 {_S;

TAPE
REPLAY

DEVICE.

listening to the loop more than
once.
The tape replay device works

with an endless loop of magnetic
tape and its audio output passes
through the pre-amplifier to two
amplifiers, see Fig. 1. The output
from amplifier 2 is fed to a simple
rectifier circuit, D1 and C1, and
passed via R1 to a Schmitt trigger
circuit, TR1, TR2. The Schmitt
trigger is connected to the power
supply and controls operation of
the tape replay motor.

The switch S1 is mounted as part
of a telephone handset and closes

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray, Orpington, Kent.

tape motor stops. Thus the loop
stops at its start position. The
decay time constant of the voltage
across- C1 must, of course, be long
enough to tide over natural pauses
in the commentary.

If the listener wishes to hear the
commentary through again, then
he keeps the earpiece off its rest;
the switch S1 holds the trigger

circuit active and the loop is
replayed.

The patent specification also
details a twin channel system

which can be used to control visual
displays.

000

SCORING FOR BOXING AND OTHER
SPORTS BP 1 325 644

Although BP 1 325 644 from E. J.
Sweeny of Ohio, USA, is intended
primarily for the scoring of boxing
matches by judges, its technology
will find wider uses.

The specific intention is to
enable three judges to score
independently with the sum of
their points displayed on a common

console and three
identical scoring booths are
spaced round a boxing ring with a
visual score board mounted above.
A single point will be recorded on
the score board only after the
master console has received a
multiple number of point pulses
from the individual scoring booths,
e.g. three point pulses must be
accumulated from one or more
booths before a single point is
recorded on the board. .

The controls within the booths
are duplicated for the two fighters.

VEHICLE GUIDANCE ~ BP 1 320 314

Interest appears to be growing
in the technology of automatic
vehicle guidance. in BP 1 320 314
Autotrack Systems Ltd., and P.C.D.
Ltd., jointly describe the automatic
remote control of a tractor plough-
ing a field. The principle of the
invention, however, is much more
widely applicable, e.g. garden lawn
mowing to model car control.

Guide wires are buried half a
metre deep and six metres apart
along the routes which the vehicle
should take. These guides carry a
continuous tone current of 2kHz
and the a.c. field that this produces
is detected by a detector head on
the vehicle.

The detector head has a vertical
pick-up coil and a horizontal pick-
up coil. With the head exactly
above the guide wire there is no
phase difference between the out-
puts of the two coils, but if the
head is moved to one side a phase
difference appears in the appro-
priate sense and of magnitude
proportional to the distance moved.

The two coils in the patented
circuit control solenoids for left
and right turn and operate pneu-
matic, hydraulic or electrical steer-
ing gear on board the tractor.

Price 25p each
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semiconductors

C.T. ELECTRONICS ' et zarg, joosen W08

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

WAREHOUSE

20-24 BEAUMONT ROAD, W.4
SURPLUS COMPONENTS TEST EQUIPMENT, etc.. etc.

THOUSANDS OF BARGAINS

Test Equipment % Oscllloscopes * Signal Generators * Counters

Cabinets * Bridges * Meters * Transmitters % Receivers * Power Su;\)flies

Laboratory Equipment % Galvanometers * Audio Equipment % ideo
Equipment * Meters * Battery Chargers * Motors * Etc. % Etc.

20 TONS OF ELECTRONIC EQUIPMENT

Resistors * Relays % Capacitors * Swilches % Transformers * Meters
Potentiometers * Component Panels * Semiconductors % Cable * Valves
Etc. * Etc. % Etc.

Regret no lists available. Personal callers only. Cash and Carry only.

AUDIO ACCESSORY SHOP

AC107 35p | BCY30 40p | MJ340 55p | OC36 85p| TIP4IC  95p| 2N2B46 .
AC125 25p | BCY3! §5p | MJ481 95p | OC42 Msa: TIP42C u-1po 2N2904 uzs'r':
AC126 25p | BCY32 95p [ MJ2801  £1-25| OCa4 20p| TIS50 aop| 2N2905 25
AC127 27p | BCY33 45p [ My2901  £2-20| OC45 20p{ ZTX107  15p| 2N209%6  26p
AC128 28p | BCY34 60p | MJE340  S0p| OC70 1 0 15p| 2N2907 25p
AC176 27p| BCY38 85p | MJE370  75p| OC71 17p| ZTX500 16p| 2N2926 12p
ACY17 25p [ BCY39  £1-00 ) MJE371  90p| OCT72 20p| ZTX50t  20p| 2N3053 25p
ACY18 30p| BCYS5 £1-80 | MJES20  8Sp| OC75 25p| ZTX504  S0p| 2N3054 85p
ACY19 30p | BCY70 22p | MUE2955 £1-85| OC76 25p| ZTX531  30p| 2N30S5  S0p
ACY20 25p [ BCY71 22p | MJE30SS  85p| OC77 40p| ZTX550  25p| 2N3232 70p
ACY39 55p| BCY72 25p | MM1613  43p| OC81 25p | IN6S9 8p| 2N3525 95p
ACY21 BD121 75p | MM1712  80p | OC83 25p| IN914 8p| 2N3702 14p
AD140 60p [ BO123 75p | MPF102  45p| OC84 25p| IN916 8p| 2N3703 12p
AD149 85p [ BD124 80p | MPF103 0C139 30p | IN4001 8p| 2N3704 12p
AD161 40p [ BD131 750 | (2N5457)  3sp| OC140 IN4002 9p|.2N3705  12p
AD162 40p | BD132 75p | MPF104 QC170 25p | IN4003 op| 2N3706  12p
ADZ11  £1-80| BD153 75p | (2N5458)  38p| OC171 30p| IN4004 10p| 2N3707  12p
AF114 25p | BD156 75p | MPF105 QC200 IN4005 12p| 2N3708  12p
AF115 25p| BOY11  £1-40] (oNs459)  4op| OC201 80p | IN4006 15p{ 2N3709  12p
AF116 25p| BDY17  £1-60 | MPSAO6  35p| OC202 75p | IN4007 18p| 2N3771  £2:70
AF117 25p| BDY19  £1-85| MpSAI6  30p| TIP29A  49p| IN4148 70| 2N3772  £2:75
AF118 60p | BF152 20p | MPSAS6  35p| TIP30A  58p| 2N69%6 25p| 2N3773  £2.95
AF172 BF194 14p | MPSUDE  75p| TIP31A  62p| 2N697 20p| 2N3818  3sp
ASY28 30p | BF195 15p | MPSUS6  70p| TIP32A  74p| 2N698 25p| 2N3820  55p
ASZ21 80p | BFX29 NKT135  35p| TIP33A  £1-05| 2N706 12p| 2N3866  85p
BA102 33p | BFX84 30p | NKT222 25p| TIP34A  £1-55| 2N706A 15p| 2N3904 22p
BA112 50p | BFX85 30p | NKT401 8sp| TIP35A  £3-35( 2N708 15p | 2N3905 25p
BA114 16p | BFX86 NKT404  80p| TIP36A  £2-85] 2N93g 2N4058 12p
BA156 15p | BFX88 30p | NKT773  30p| TIP41A 75p| 2N1132 25p | 2N4059 12p
BC107 12p | BFY10 350 | NKT774 25p| TIP42A 90p| 2N1302 18p| 2N4060 12
BC108 12p| BFY 4 50p | 0AS 20p| TIP2SB'  58p| 2N1303 1 2N4061 12p
BC109 12p | BFY50 25p | OA10 20p| TIP30B  66p| N1304  25p| 2N4126  17p
BC147 12p | BFY51 25p | QA47 10p| TIP31B 70p| 2N1305 25p| 2N4286 15p
BC148 12p | BFY52 25p | 0A70 28p| 2N4287 15
BC149 12p | BFYS53 25p | OA79 25p| 2N4288  15p
BC153 15p | BFY 90 86p | OAB1 25p| 2N4269 15p
BC157 14p | BSWE3 85p | 0A% 25p| 2N42%0 15p
BC158 15p| BSW68  80p | OA91 10p - 25p( 2N444a  £1-90
BC159 15p | BSY95A 1 QA200 10p| TIP41B 83p| 2N1711 25p| 2N4871 I5p
BC16SC  14p| C111 50p | OA202 10p| TIP42B  98p| 2N2147  70p| 2N4920  60p
BC182 14p| C426 40p | OA210 a5p| TIP29C 71p| 2N2160 65p| 2N5191 96p
BC183 14p | BY100 150 | OA211 38p| TIP3OC 78p| 2N2217 25p| 2NS194  £1-10
BC184 14p oc16 %0p| TIP31IC  85p| 2N2218  25p| 40360 50p
BC212 14p| BY 126 20p | OC19 #5p| MP32C  £1-05{ 2N2219 25p| 40361 50p
BC213 14p | BY127 20p | OC22 §§p| TIP3AC  £1-30) 2N2222 20p| 40362 55p
BC214 14p | BY164 65p | OC26 85p| TIP34C  £1-90| 2N2222A  25p
BC238 12p | 1S100 15p | 0C28 65p| TIP3SC £3-20| 2N2398  70p '
BC239 12p | 15103 20p| OC35 80p| TIP36C £4-10| 2N2646  50p
DIGITAL INTEGRAL CIRCUITS SN74100  £2-50 | SN74165  £4:00
SN74104  £1-45 | ON74166  £4-00
SN74105  £1-45 | oN74167  £6-25
SN74107 50p | oN74170  £4-10
SN7400 20p | SN7427 42p | SN7470 Ap | SN74110 80P | SN74174  £2-00
SN7401 20p | SN7428 50p | SN7472 Mp | SN74118  £1-00 [ SN74175 ¢
SN7402 20p | SN7430 20p | SN7473 40p | SN74119  £1:90 | Sn74176 t}""s
SN7403 20p | SN7432 42p | SN7474 4p | SN74121 85D | Sn7a77 =
SN7404 20p | SN7433 70p | SN7475 ssp | SN74122 1135 | anraisn o189
SN7405 20p | SN7437 85p | SN7476 45p | SN74123 €270 80 £1.55
SN7406 p | SN7438 85p | SN7480 80p | SN74141  g1.00 | SN74181 €700
SN7407 30p | SN7440 20p | SN7481. £1-25 | SN74145  £1.50 | SN74182  £2-00
SN7408 20p | SN7441AN  75p | SN7482 87p | SN74150  £a-35 | SN74184  £2.45
SN7409 asp | SN7442 75p| SN7483  £1.00 | SN74151  g1.1p | SN74185A  £2-40
SN7410 20p | SN7443  £1.00 | SN7484 90p | SN74153  £1.35 | SN74190  £1.95
SN7411 23p | SN7445 £2.00 | SN7486 asp | SN74154 00 | SN74191  £1.95
SN7412 42p | SN7446 £2-00 | SN7490 75p | SN74155  £1-55 | SN74192  £2.00
SN7413 0p | SN7447 £1-75| SN7491AN  £1-00 | SN74156  £1.55 | SN74193  €2.00
SN7416 30p | SN7448 £1-75 | SN7492 75p | SN74157  £1.80 | SN74194  £2.50
SN7417 0p | SN7450 20p | SN7493 79p | SN74160  £2.60 | SN74195  £1.-85
SN7420 20p | SN7451 20p | SN7494 80p | SN74161  £2-80 | SN7419%6  £1-50
SN7422 a8p ' SN7453 20p | SN7495 80p | SN74162  £3.40 | SN74197  £1.50
SN7423 a8p | SN7454 20p | SN7496 £1-00 | SN74163  £3-40 | SN74198  £4-60
SN7425 uplsNuso 20p | SN7497 £6.25 | SN74164  £2.75 | SN74199  £4-80
ZENER OIODES
BZYSS series 400mW
TRIACS LINEAR OP. AMPS 3z 5% e
SC40D 6A 400V £1-00 CWaTanT o asp
SC4oE oA s0ov 0120 o
C45D 10A 400V £1.25 709C TOSYDIL 40p prvirdl
SC45E 10A 500V £1.45 | | 725 TOOWDIL mos| T s e
. 7: L.O.R.
SC50D 15A 500V £1-85 O O ey B sop
DIAC 2%p 72748P DIL 85p
723C TO8S £1.05 LOW CCST
e Bl OSCILLOSCOPES
Eaz028 £1.20 | Cossor—1035 D B. 1049 Mk. 3A,
S.C.R. CA3036 £1,00] DB. 1043 Mk < D B.
CA3046 |—! M.
BTY 79/400R 5p CA3090 £4-85 | WM16 #Mwww»i?s. W7 WM
CRS 1/05 2%p CA3048 £2:34 | Solariron—ADS57 CD5132 CD523
g;g };123 :g MC1303L £1-851 52 CD643. CDE431 1. CD711S.2.
SRS s % | | wrgus %8 | ongn apd asalson apeleator
CRS 3035 3p Zrl:tmo £1.25 | come—call at warehouse.
CRS 310 30p LM309K £1-90
CRS 340 S0p T AD160 £1.90 BRIDGE RECTIFIERS
CRS 3,60 s0p TOKO FILTER 4sp
CRS 7/400 70p TAD110 £2-00 BY164 1-4A 200V s7p
CRS 7/600 98p CIC2-100 2A. 100V 39p
CRS 16/100 85p 6A. 100V 85p
CRS 16/200 T2p '
CRS 16/600 £1-05
C 106D 85p V.A.T.
Té%é‘/‘zu ;:: Unless otherwise stated ali pcrLces are EXCLUSIVE of V.AT.
| ease a o all orders. rriage orders under + b
2N3525 £€1-05 Over £5 post free. o ¢ B

17 TURNHAM GREEN TERRACE, CHISWICK, W.4

VALVE AMPLIFIERS

5 Watt £12-50
15 Watt . £24-50
30 Watt £29-50

50 Watt . £36-25
150 Watt . £75-90
500 Watt .£124-50

TRANSISTOR AMPLIFIERS

FAL Phase 50W
FAL Phase 100W

£39-93
£89-95

DISCO CONSOLES

FAL Disco Mk. 2.
FAL Power Disco

£82-99
£123-75

(with 70W. rms. Amp.)

HEAVY DUTY LOUDSPEAKERS
* SPECIAL OFFER PRICE *
15 in. 70W. E.M.I. 8 ohm £19-50
Decca 8in. 10 watt Hi-Fi Speaker,

DISCO LIGHTING

ptus matching tweeter, £7-50 com- Sound-Light Module £7-90
ptete.  Suitable 2-way cross- 3 Channel Sound-Light £22-50
over Rak4] Qil Wheel 6 1n, dia £5-25
Suitable } rpm Motor £1-00
SPEAKER CABINETS Strobe 4 Joule £25-00
B 0 Single Flash Box . £7-50
Suitable for any 12 in. speaker. | (100W Red. Bluo. Gn . Yel.)
covered in Rexine and Vynair. Size i 16
18in x 18in. x 8in. approx. £9-90 WD A 62
TEAK VENEERED SPEAKER CABINETS
For 8 x 51n. speaker £3-50 each
For 8 in. + Tweeter £5-00 each
For 13 x 8in. . £8-50 each
For 12in. + Tweeter o £9-90 each

ALSO Audio Congecting Leads. Tape. Cassettes, Stereo Systems. Mixers,
Mic. Stands, Speaker Cloth. Turntables. Plinths, Covers. etc.. etc

°d

8GS ELECTRONIC COMPONENTS
EA1000 BARGAIN COMPONENT PACK
aw Pack
AMPLIFIER No.
MODULE 1 500 Carbon resistors, §. §. 1. 2
£2-45 2 100 Electrolytic Condenser.
HANDBOOK 3 ¢2150 Ceramic, Polystyrene. Silver Mica. etc.. Con-
ensers.
150::“" 15W, 4 250 Polyester, Polycarbonate. Pgp€r. etc.. Con-
Class B Audio densers.
Amp, Thick Film § 25 Potentiometers. assortad®"
Circult £3-65; 6 250 High-stab. 1%, 2%. 5% resistors.
. ! 7 50 Agsorted Tagstrips.
Handbook. 15p.
ey asto | § ISR D e e o
12 81 50; Data, e . rotary. lever. micro, toggle.
10p. 10 50 Preset Potentiometers.

UAD41 SW Ampli-
fier Module. £3-75

ALL COMPONENTS NEW AND UNUSED 1 + 25p
p.p. per pack. £5 for 5 packs p/free.

TEST EQUIPMENT

TEKTRONIX Type 109 Puise Generator £75
H P Transter Oscillator. 5408. 100-200 MH2 £100
H P Sweep Oscillator. HO1-686C. 7-11 GHz 120
H P Sweep Oscillator. 684C. 4-8 GHz £150
MARCONI VHF-SHF Signal Generator. TF 1058
KLYSTON POWER SUPPLIES
Large selection in stock. £20 each.

PYE LING Automatic Cycling Qscillator. A.C. 0+ 1. SHz-5LHz £50
MARCONI TF 1400 Double Puise Generator . £65
CINTEL 1873 Square Wave and Pulse Generator £50
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The largest selection

BIB HI-FI ACCESSORIES

EX COMPUTER BOARDS
Packed with transistors, diodes, capacitors
and resistors—COMPONENT VALUE £1.50.
3 for ONLY 55p + p & p 30p

SPECIAL. As ahove PLUS l'o“er Transistors
ONLY 55p each + p & p 1op

STABILISED POWER MODULES
Complete with circuit diagrams, etc. 99p
each + p & p 15p
PAXOLINE BOARDS
4 for 30p + p & p 20p.

FIBRE-GLASS PRINTED

CIRCUIT BOARDS
168} x 4* approx. 2 tor 85p

DECON-DALO 33pC Marker

Eteh resistant printed circnit marker pen
80p each

VEROBOARDS

Packs containing approx.,
sizes, all 01 matric 55p

REPANCO CHOKES & COILS
RF Chokes

CHI WH 25p CH2.5)-0mH 25p
CH3. 7-5mH 25p CH4. 10mH 25p

Cilo. 1:3mH 25p
CoILs

DRX1 Crystal set 31p BRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN |}~ Cores & Formers 7p
2" Cores & Formers 8p

SWITCHES
DP/DT Toggle 25p S8P/ST Toggle 18p

FUSES

and ’Omm
2004, 14, A
QU l(,l\ llLO\\ 4pea.

EARPHONES

Cryatal 2-5mm plug 33p
Crystal 3 5mm plug 33p
8 ohun. amin plug 22p
8 ohins 3-5ma plug 22p

DYNAMIC MICROPHONES
B1223. 2006 ohms plus onfol switch and
S and 3-5imm plugs £1.60

3-WAY STEREO HEAD-
PHONE JUNCTION BOX

71 x 9" approx.

90sq. ine. various

iOUmA. 200mA, 250mA,

ANTI-8URGE 8p ea.

HI012 £1.87
2-WAY CROSSOVER
NETWORK

K4007. 80 ohtns Ltup. Insertion foss 3dB £1-21

SELECTED RESISTORS
R1 Our mix, } watt carbon—30 for 58p

CAR STEREO SPEAKERS
(Angled) £3-85 per palr

Bl-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES

Black Vinyl covered)

No. Length Width Height Price
BV] 8 x a9l 2 90p
BV2 11 x 6° x 3" £1.20
ALUMINIUM BOXES

BA1 51" x 28 x 13" 42p
BA2 47 x -I' X 14" 41p
BA3 4" X BOH~ X 13- 41p
BA4 5§ x 4" x 13 47
BAS 47 x 25" X P 41p
BAS 37 x 27 X 1 34p
BAT 7 x a” x 24" 86p
Bag B~ X 6° x 3” 84p
BAS & X 4" x 2" 54p

De Luxe Groov-Kleen
Model 42 £1°84
Chrome Finish Model 60 £1-50

Ref. 364, Record/S8tylus Cleaning Kit 28p
Ref. 43. Record Care Kit £2.35

Ref. 31. Cassette Heall Cleaner 54p

Ref. 32. Tape editing Kit £1-54

Model 8. Wire Stripper/Cutter 83p

Ref.
Ref. 32A. Stylus Balance £1.-38

Ref. J. Tape Head Cleaning Kit 51p
Ref. 34. Cassette Case £1.27

P. Hi-Fi Cleaner 31p

Ref. 36. Hi-Fi Stereo Hints & Tips 32p

ANTEX SOLDERING IRONS
X25. 25 watt £1.83

CCN 240. 15 watt £2-15

Model G. 18 watt £2-15

8K2. Soldering Kit £2-88

STANDS: 8T1 £1-21. 8T2 ?7p

SOLDER: 188WG Multicore 7oz 82p
228WG 7oz 82p. 188WG 221t 28p

228W G Tube 22p

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 %~

102 For model CN240 4

1100 For model CCN240 g~

1101 For model CCN240 §~

1102 For model CCN240 | ALL
1020 For model (240 - 38p
1021 For model G240 1" each

1022 For model G240 3~
30 For model X25 &~
a1 For model X25 3*

For model X25 #~

e
©

ELEMENTS
ECN 240 2118
EG 240 £1-18

ECCN 240 £1-32
EX 2, £1-16

ANTEX HEAT SINKS 10p

VAT included in all
10p P. & P. (U.K. only).

prices. Please add
Overseas orders—

Please ndd extra for postage.
NEW COMPONENT PAK
BARGAINS
Pack
No. Qty. Description Price
Cl 250 Resistors mixed values approx.
count by weight 0-5:
C2 200 Capacitors mixed values approx.
count by weight 0-55
C3 50 Precision Resistors 019, 0019%
mixel values 0-85
Ci+ 75 $th W Resistors inixed preferred
values 0-55
C3 5 Dieces assorted Ferrite Ruds 058
Cé 2 Tuning Gangs, MW/LW VHF 0-55
C7 7 Pack Wire 30 metres assorted
colours 0-55
C8 10 Reed Switches 0-58
C% 3 Micro 8witches 0-55
C10 15 Assorted Pots & Pre-Sets 0-55
Cll 5 Jack Sockets 3 x 35m 2 Xx
8tandard Switch Type 0-55
C12 40 Paper Condensera preferred types
mixed values 0-55
C13 20 Klectrolytics Trans. types 0-55
Cl14 1 Pack assorted Hardware—
Nut3/Bolts, Grommets etc. 0-58
Clo 4 Mains Slide 8witches 0-55
C16 20 .aesorted Tag 8trips & Panels  0-55
C17 10 Assorted Control Knobs 055
Cl8 4 Rotary Wave Change S8witches 0-55
Cl19 3 Relays 6—24V Operating 0-55
c20 4

Sheets Copper Laminate approx.
107 x 77 0-55

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

Open Mon -Thurs. 9.15-6 p.m. Sat. 9.15-5.30.

Late Night Shopping until 7 Fri. Tel. 61593

PLUGS AND SOCKETS
SOCKETS

PR 35 DIN 2 Pin (8peaker) 0-08
P8 36 DIN 3 Pin 0-10
P8 87 DIN 5 Pin 180 0-10
PS 38 DIN 5 Pin 240° 0-10
P8 39 Jack 2:5mm 8witched 0-08
P8 40 Jack 3-:5mm 8witched 010
P8 41 Jack §* Bwitched 017
P8 42 Jack Btereo Bwitched 0-26
P8 43 Phono 8ingle 0-08
P8 44 Phono Double 010
P8 45 Car Aerial 0-08
P8 46 Co-Axial Surtace 009
P8 47 Co-Axial Flush 0-14
INLINE SOCKETS

P8 21 D.LN.2 Pin (8peaker) 0-13
P822 D.U.N.3 Pin 017
P8 23 D.I.N. 5 Pin 180 017
P8 24 D.LN. 5 Pin 240 017
P8 25  Jack 2-5mm Plastic 0-10
P8 26 Jack 3-ODnun Plastic 012
P8 27 Jack {” Plastic 0-24
P8 28  Jack }* Screened 0-28
PS 29 Jack Stereo Plastic 0-22
P8 30 Jack Stereo Screene:l 0-32
P8 31 Phono Bcreened 0-14
P8 32 Car Aerial 015
P8 33 Co-Axial 0-17
PLUGS

P8 1 D.I.N. 2 Pin (8peaker) 0-11
P8 2 D.IN.3 Pin 0-12
P8 3 DIN. 4Pin 0-15
P8 4 D.ILN.5 Pin 180 0-14
P8 5 D.IN.5 Pin 240 0-15
P8 6 D.ILN.8 Pin 015
P8 7 D.IN.7 Pin 015
P8 8 Jack 2:5mm Screened 0-10
P8 9 Jack 3-dmm Plastic 0-09
P8 10 Jack 3-5tmm Screened 012
P8 11 Jack [” Plastic 0-13
P8 12 Jack }” Bereened 0-18
PS8 13 Jack Btereo Screencd 0-29
P8 14 Phono 0-08
P8 15 Car Aerial 0-15
P8 16  Co-Axial 0-10
CABLES

CI’ 1 B8ingle Lapped 8creen 0-08
CP 2 Twin Common Screen 0-08
CP 3 Stereo Screened 008
CP 4 Fonr Core Conunon Bereen 0-23
PC 5 Four Core Individually 8creened 0-30
CP 6 Microphone Fuily Braided Cable 0-10
CP 7 Three Core Mains Cable 0-07
CP 8 Twin Oval Mains Cable 0-08
CP 9 8peaker Cable 0-04
CP 10 Low Loss Co-Axial 0-10
CARBON
POTENTIOMETERS

Log and Lin

47K, 10K, 22K, 47K, 100K, 220K, 470K,
1M, eM

VC 1 Single Less 8witch 014
vC2 8ingle D.P. 8witch 0-26
VC3 Tandem Less 8witch 0-44
VC4 1K Lin Less 8witch 0-14
VC 5 100K Log anti-Log 0-44

HORIZONTAL CARBON

PRESETS

01 watt 0-08 each

100, 220, 470, 1K, 22K, 47K, 10K, 22K,
47K, 100K, 220K, 470K, 1M, 2M, 4 7M

Practical Electronics

BOOK BARGAIN BUNDLE

8 Books comprising

2 Transistor Equivalent Books

1 Radio and Electronic ‘olour Code and
Data Chart

1 Radio Valve Guide PLUS

3 other Constructional books on Receivers,
FM Tuners, etc.

Also 1 General Constructional book

Value £3 Our Price £210p p & p

BPL 1llandbuok of Transistor Equivalents
and Substitutes 40p

BP2 Handbook of Radio, T.V. and
Industrial Tube & Valve Equiv. 40p
BP3 Handbook of Tested Transistor
Circuite 40p
BP4 lnternational Handbook of the
World’s Bhort Wave, Medium and
Long Wave Radio Stations and
FM/TV Listings 86p
BP5 Handbook of 8irapie Transistor
Circuita 36p
BP7 Radlo & Electronic Colour Codes and
Data Chart 16p
BP8 8ound and Loudspeaker Manual 50p
BPY 38 Practical Tested Diode Circults
for the Home Constructor 3a5p
BP1] Practical Transistor Noveity
Gircuits 40p
129 Universal Graiu-Motor 8peed
Indicator 8p
138  How to make FM & TV Aerials,
Bands 1, 2 and 3 18p
141 Radio Servicing for Amateurs 20p
146 High Fidelity Loudspeaker
Enclosures 37p
156 Transistor Circuits Manual No. 1 15p
160 Coil Design & Constructional
Manual 30p
161 Radio, TV and Electronice Data
Book 25p
170 Transistor Circuits for Radio
Controlled Models 40p
174 Transistor S8ubminiature
Receivers 32p
175 Transistor Test Equipment and
Servicing Manual 25p
176 Transistor Audio Amplifier
Manual 40p
177 Modern Transistor Circults for
Beginners 40p
178 A Comprehensive Radio Valve
Guide, Book § 80p
183 How to Receive Foreign TV Pro-
grammes on your set by msimple
modifications agp
185  Tested Shortwave Receiver (,Ircum
uaing MAT’s
187  The TSL Mark '4’ Valved FM Tuner
and its construction 20p
196 Reactance-Frequency Chart for
Audio & RF use
Resistor Colour Code Disc
Calculator 10p
CARTRIDGES
ACOB GP91-18C. 200mV at 1-2cmefsec 21:18
ACOS (iP93-1. 280mV at lemfsec 21.85
ACOB GGP96-1. 100mV at lcmnfsec £2-65
TTC J-2005. Crystal/Hi Output 95p

TTC J-20 10C Crystal/Hi Output Compl;tlllil:

2180
21-64

TTC J-200 C8 8tereo/Hi Qutput
TTC J-2105 Ceramic/Med. Output

CARBON FILM RESISTORS
The E12 Range of Carbon Film Resistors,
} watt available in PAKS ot 50 piecesd,
assorted into the following groupa:—

R1 50 Mixed 100 ochins-820 ohms 40p
R2 50 Mixed 1K ohms-8-2K ohms 40p
R3 30 Mixed 10K ohms-82K ohma 40p

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

THESE ARE UNBEATABLE PRICES—
LESS THAN 1p EACH INCL. V.A.T.

BI-PAK SUPERIOR QUALITY
LOW-NOISE CASSETTES
C60, 32p; €90, 41p; C120, 52p
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-the lowest prices.

AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The ALl0, AL20 and ALS0 units are
stinilar in thelr appearance and In their
general epeclfication. However, careful
selection of the plastic power devices has
resulted in a range of output powers from
4 to 10 watts R.M.8

The versatility of their design makes them
ideal for use in record players, tape recorders,
stereo amplifiers and cassette and cartridge
tape players in the car and at home.

Parameter Conditions Perlormance
HARMONIC DISTORTION " Po= 3 WATTS { — ~ 1KHz 0259
LOAD IMPEDANCE [ 8-160
INPUT IMPEDANCE I f=1KHz | io0ka

FREQUENCY RESPONSE —-3dB Po = 2 WATTS 50 Hz-20KHz

SENSITIVITY for RATED O/P V8=25V. R1=80) f=1KHz 75mV. RMs
DIMENSIONS 3" x 2y =17

The above table relates to the AL10, AL20 and AL30

modules, The following table outlines the differences

in their working conditions.
. Parameter AL1O AL20 AL30
Maximum Supply Voltage 25 I 30 30
Power out for 29 T.11.D. 37 watts [ .:) watts 7 10 watts

(RL =80 f = 1KHz) RMS Min. RMS Min RMS8 Min.

AUDIO AMPLIFIER PRE-AMPLIFIERS
M‘C{;)QLES PA 12, (Usewith AL10& AL20) £4-35
ek B 1218 | PA 100, (Usewith AL30 & AL50) £13-16
AL30. 10 watts £3.01
POWER SUPPLIES TRANSFORMERS

P8 12. (Use with AL10 & AL20) 88p

T461 (Use with AL10) £1.38 P & ¥ 1ap
SPM 80. (Uase with also AL30 & ALS0)

T538 (Use with AL20) £1.83 P & P 15p

BMTS80 (Use with AL30 & ALaO) £2-15
> & P 251

FRONT PANELS PA 12 with Knobs

BI-PAK QUALITY GOMES TO AUDIO

S0W ok 25w (RMS)

019 DISTORTION!
HI-FI AUDIO AMPLIFIER

THE ALS0

% Frequency Response 15Hz to
100,000—1dB.

ONLY

£3:58 cacn

% Supply voltage 10-35
Volts.

% Load—3, 4, 8 or 16 ohms.

% Distortion—better than ‘19 at
1KHz.
% Overall size 63mm

% Signal to noise ratio 80dB. 105mm X 13mm.

Tailor made to the most stringent rpecifications using top quality components
and incorporating the latest solid state circuitry and ALSBO waas conceived to fill

the need for all vour A.F. amplification needs.
FULLY BUILT--TESTED—GUARANTEED.

STABILISED POWER
MODULE SPM80

APS0 is especially designed to power 2 of the ALGO
Ampllﬂers up to 15 watt (r.m.a.} per channel simul-
ty. Thls module dies the latest ta
and circuit techniques Incorporating complete short
circuit protection. With the addition of the Mains Trans-
former MT80, the unit will provide outputs of up to 15
amps at 35 volta. Size: 63mm X 105mm X 30mm.
These units enable you to build Audio 8ystems of the highest
quality at a hitherto unohhlnnble price. Also ideal for many
other lications luding : , Public Address,
Intercom Unitas, etc. Handbook av, nllable lop PR'CE £3:25

TRANSFORMER BMT80 £215 p. & p. 28p
STEREO PRE-AMPLIFIER TYPE PA100

Built 1o a specification and NOT a price, and yet ‘still the greatest value on the market,
the PAIOO stereo pre-aiiplifier has been conceived from the latest circuit techniques.

PA12 PRE-AMPLIFIER SPECIFICATION

The PAl2 pre-aniplifier has been designed to match into | Frequency responc

most budget stereo systems. It im compatihle with the 20Hz-50K Hz (— 34D)
AL 10, AL 20 and AL 30 audio power amplifiers and 3t [ Breeonteolr 0L
can be supplied from their associated power supplies. | Trehie control

There are two stereo inputs, one has been lesigned for use + 14dB at 14K Hz
with *Ceramic cartridges while the auxiliary input will [ *Input I. Impedance

suit 1most tMagnetic cartridgea. Full details are given in _].Meg.ohug
the specification table. The four controls are, fronn left to tinput ‘)Sle’r'n'a;:’v;;);eiiot)nl\
right: Volume and on/off awitch, balance, hasa and treble. - 30 K ohms
8ize 162mm X 84mm X 35mm

Sensitivity 4mV
LOOK FOR OUR
SEMICONDUCTOR ADVERTISEMENTS IN
Practical Wireless and RADIO CONSTRUCTOR

ALL PRICES INCLUDE VAT
The STEREO 20 '

The *‘Stereo 20"’ amiplifier is mounted, ready wired and tested
on a one-piece chassis measuring 20 cm X I4em X 5-5cm.
This compact unit comes complete with onjoff switch

volume control, balance, bass and treble controls,
Transformer, Power supply and Power amps.

Attractively printed front panel and match-

ing control knobs. The "'Stereo 20" has been

designed to fit into most turntable plinths

without interfering with the mechanism or, = »
alternatively, into a separate cabinet. P
Qutput power 20w peak. Input 1 (Cer.) v
300mV into 1M. Freq. res. 25Hz-25kHz. L
Input 2 (Aux.) 4mV mto 30K. Harmonic .

distortion. Bass control 4 12dB at 60Hz
typically 0-25% at 1 “att Treble con.
+ 14dB at 14kHz. £14-45

Practical Electronics March 1974

gned for use with the AL50 power amplifier system, this quality made unit incorporates
1o less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use In the input stages.
Three switched stereo inputs, and rumble and scratch filters are features of the PA100,
which also has a STEREQ/MONO awitch, volume, balance and contlnuously variable
bass and treble controls.
SPECIFICATION
Frequency Response
Harmonic Distortion
Inputs: l, Tape Head

20Hz—20KHz + 14dB
better than 0:1%
1:25 mV into 50K 0
Radio, Tuner 35 mV Into 50K 11
3 Magnetic P.U 1:6 mV into 50K 0
Allinput voltages are for an output of 250mV. Tape and P.U. mpuu
equalired to RIAA curve within + 1dB. from 20Hz to 20KH
liass Control + 15dB at 20Hz
Treble Control + 16dB at 20KHz

Filters: Rumble (High Pass) 100Hz
8cratch (Low Pass) 8KH:z
8ignal/Noise Ratlo better than —A5dB
Input overload + 26dB
Supply + 36 volts at 20mA
Dimenslons 292mm x 82mm X 38mm

ONLY £13°15

SPECIAL COMPLETE KIT COMPRISING 2 ALS0's, 1
SPM80, 1 BMT80 & 1 PA100 ONLY £25:30 FREE p. £ p.

Giro No. 388-7006

Piease send all orders direct to warehouse ond despatch department

-PAK

P.O.BOX 6, WARE - HERTS

Postage and pocking odd 1 ip. Overseas add extra for airmail,
Minimum order 55p. Cosh with order please,

Guaranteed Satisfaction or Money Back
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wocv/ A FAST EASY
WAY TO LEARN BASIC
RADIO & ELEGTRONICS

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering—you learn the
practical way.

Learn basic Radio and Electronics at home—the fast, modern way.
Give yourself essential technical “know-how”—like reading circuits,
assembling standard components, experimenting, building—quickly and
without effort, and enjoy every moment. B.LE.T.s simplified study
method and the remarkable TECHNATRON Self-Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

... and what’s more, you will A l4-year-old could understand
understand exactly what you are  and benefit from this course—but
doing. The TECHNATRON it teaches the real thing. The
Outfit contains everything you easy to understand, practical
need, from tools to transistors— projects—from a burglar-alarm to

VALVE MAIL ORDER CO.
l6a WELLFIELD ROAD, LONDON SW16 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express posq“e p_per transistor, over ten post free

even a versatile’ Multimeter which
we teach you to use.  All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
$0 you cAn usc it again and again.
You LEARN—but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build—and it's a good one—is
really a bonus.  This is first and
last a teaching course, but the
training is as fascinating ‘as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE

BRITISH INSTITUTE
OF ENGINEERING
TECHNOLOGY

a sophisticated Radio set—help
you master basic Radio and Elec-
tronics—even if you are a ‘‘non-
technical’® type. And, if you
want to make it a career, B.LLE.T.
has a fine range of courses up to
City and Guilds standards.

Specialist Booklet

If you wish to make a career in
Electronics, send for your FREE
copy of “NEW OPPORTUNI-
TIiES'’. This brand new booklet
—just out—tells you all about
TECHNATRON and B.I.LET.s
full range of courses.

Hon iy

Dept. BPE47, ALDERMASTON COURT, READING RG7 4PF

Accredited by the Council for the Accredilation of Correspondence Colleges.

NAME .
(BLOCK CAPITALS)

ADDRESS. S

SUBJECT OF INTEREST......

b
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INTEGRATED CIRCUITS 5p + Ip each added
[T £p 1p ip 4p
IN21 ¢-17 | AFZ11 115 | BY213 " 0.25 | OAZ205 Q-8 | 28170  0-10
IN23 0-85 | AFZ12 200 | BYZ10 0.45 | 0AZ2206 0-45 | 28371 018
IN8S 0-88 | ABY26  0-25 | BYZ11  0-40 { 0AZ207 Q-48 | ZT21 0-23
IN253 0-50 | ABY27 0-80 | BYZI2 0.40 [ 0AZ208 0-40 | ZT43 0-26
IN266 (.50 | ABY28 (-85 | BYZ13  0-85 | OAZ209 0-40 | ZTX107 012
IN645 016 | ABY29  0-80 | BYZIS 1.88 | OAZ210 0-40 | ZTX108 (.10
IN726A 0-20 | ASY36  0-85 | BYZ16  0-60 | OAZ211 0-40 | ZTX300 014
IN914~ 908 | ASYS0  0.80 | BYZBSCIV3 | OAZ222 0-45 | ZTX304 0-24
IN4007 018 | ASY51 040 0-10 | 0AZ223 048 | ZTX600 015
18113 0-25 | ABY53  0.80 | BZY8SBC3V3 0AZ224 0-48 | ZTX503 0-16
18131  0-13 | ASY55  0-20 0-10 | 0AZ241 0-85 | ZTX531 0.85
18202  0-88 | ASY62 ¢85 |Cl11 . 0-55 | OAZ242 0-15
2G371  0-40 | ABY66  0-33 | CRBL/06 0-830 | 0AZ244 0-25 | INTEGRATED
2G381 0-82 | ABZ21  1-00 | CRB1/40 045 | 0AZ248 ¢-15 | CIRCUITS
2G414 030 | ABZ23  0-75 | CB4B 180 | 0AZ200 038 |, .0 0-20
20417 0-26 | AUIOL  1-50 | C8108 -50 ( OC16 100 | 2207 020
2N404 098 | AUYIO0 1-00 | DDOOO -16 | 0C16T  1-00 7402 0-80
2N697  0-18 | BClo7  ¢-18 | DD003  0-18 | 0C19 0-50 | 2008 080
2N¢98  ¢-80 | BC108  ¢-12 | DDO08  0-26 [ 0C20 -00 | 1403 50
2N706  0-10 | BC108  0-18 | DD007  0-40 | 0C22 -00 | 7208 30
2N706A 0.18 | BC113  ¢-16 | DD008  0-38 | 0C23 -85 | 7208 .40
2N708 16 | BC115  0-80 | GD3 -83 | 0C24 10 | 2007 .40
2N709  0-40 | BC116  0-80 | GD4 110 | 0026 -40 | 408 25
2N1091  0-88 | BC116A 0-83 | GD& -38 | 0C28 -40 | 2400 11
2N1131 0.8 | BC118  0-20 | GD8 -85 | 0C28 70 | 2470 .20
2N1182 (-85 | BC121  0-20 | GD12 -10 | 0C29 -85 | 2401 23
2N1302  0-18  BC122  (-20 | GET102 0-80 | 0C30 -40 | 2405 1
2N1303 0-18 [ BC126  0-68 | GET103 0-40 | 0C35 -85 | 2013 .30
2N1304 .28 | BC126  0-86 | GET113 0-35 | 0C36 65 | 2414 '30
2N1305 0.88 | BC140  0-85 | GET114 0.80 | 0Ca1 -85 | 1417 .80
2N1306 028 | BC147 ' 0-12 | GET115 075 | OC42 40 | 2400 80
2N1307 0-28 | BC148  0-10 | GET116 0-85 | 0C43 70 | 2420 .88
2N1308 088 | BC149  0-12 | GETI20 0.50 | OC44 -18 | 5 4a3 40
2N2147 0-75 | BC167 0-14 | GET872 0-80 | OC44M  0-17 7426 .87
2N2148 0-80 | BC158  0-18 | GET875 0-40 | 0C45 018 | 7057 0-87
2N2160 100 | BC160 063 | GET880 0-85 | oc4sM 018 | 1420 048
2Ng218 0-88 | BC169  0-14 | GET881 (-85 | 0C46 87 | 1030 020
2N2219 085 | BCY3l 0-45 | GET882 0.85 | 0C57 -60 | o100 087
2N2369A 016 | BCY32 1.80 | GET885 0.40 | 0C58 -00 | 7453 043
9N2444 1.99 | BCY33 0-38 | GEX44 0-08 | 0C59 -60 f o0o 048
2N2613 0-88 | BCY34 04 | OEX4o/1 048 | OCo8 80|00, gy
2N2648 0.80 | BOY38 0.55 | GEX941 0-48 | 0C70 -18 | 5450 020
9N92904 0.80 | BCY39 00, GJ3M -80 | 0C71 16 | JNIAN  0-85
2N28044 -85 | BCY40  0-80 | GJ4M -80 | 0C72 86 | oi%s 0.88
2N2906 0-80 | BCY42  0-30 | GJOM -28 | 0C73 080 | 2440 080
2N2907 088 | BCY?0 015 | GI7M -60 | 0C74 0-30 | 200y o
aN2¢24 ¢-18 | BCY71 -80 | HG1006  0-80 | 0C75 0-80 7453 0-20
2N2926 .15 | BCZ10 -80 | HB100A  0-20 | 0C78 080 | o0t o
2N2926 ¢-10 | BCZ11 -85 | MAT100 0-80 | 0C77 088 | 7440 0-80
2N3054 050 | BD121  1.00 | MAT101 0-85 | oc7s o8 | 74%0 038
2N3055 (.80 | BD123 <00 | MAT120 0-20 | OC79 080 | .10 0.88
2N3702 @11 | BD124  0-80 | MATI21 026} 0C81 088 | J008 44
2N3705 015 | BDY1L 145 | MIES20 0-85 | oCs1D  0-88 | 7402 048
aNs708 011 | BFil6  0-88 | MJE2055 1.10 | 0C81M  0-20 7475 59
aN8707 0.18 | BF117 -50 | MJE3065 0-78 | 0C81DM ¢-18 7478 45
aN3700 0-10 | BF167 -25 | MPFL02 0-40 | 0C81Z 045 | J400 180
aNs710 ¢11 | BF173 088 | MPF103 080 | ocs2 038 | /90, 87
2N$711  o-11 | BF181 -85 | MPF104 0-35 | 0C82D  0-28 7483 20
2N3s19 0.85 | BF184 -28 | MPF105 048 | 0C83 o028 | JU0d 00
IN4289 .80 | BF185 28 | NKT128 0-48 | 0C84 080 | 2008 50
aNs027 068 | BF194  0-13 | NKT129 0-30 | 0C114  0-38 7490 75
aNsoss 0-88 | BF105 -18 | NKT211 025 | oCl122 100 1491 10
28301 0.59 | BF196 .15 | NKT213 0-286 | 0C123  1-10 7492 .75
28304 115 | BF197 15 | NET214 024 ) oC130  0-40 | 1008 .75
28501  0.76 | BF861 -85 | NKT216 040 | 0C140  0-85 7494 -85
28708 1.00 | BF898 086 | NKT217 0-45 | oci41  0-80 | 7900 -85
AA129 (.20 | BFX12 0.0  NKT218 1.13 | 0C169  0-80 7498 .00
AAZ12 78 | BFX13 o.28 | NKT219 083 | oc170 0.5 | 1400 32
AAZ13 Q10 | BFX20 0.8 | NKT222 080 | oc171 o080 | 1400,  g'f¢
ACl07 0.5 | BFX30 0.3 | NKT224 088 | oco00  0-85 | 14107 51
ACI126 0.5 | BFXs5 0.68 | NKT3a51 024 | ocool 080 | 7400 57
AC127 0-25 | BFX63 0.50 | NKT271 0-80 | 0C202  0-90 24111 .86
ACIzs .80 | BFX8¢ 0.85 | NKT272 0-20| 00203 085 | 74;]5 %0
AC197 0.0 | BFX8S 0-28 | NKT273 0-20 | 0C204 085 | 14118 192
AC188  0.20 | BFX86 0.5 | NKT274 0-80 | 00206 00 | 2101 087
ACY17? 0-86 | BFX87 (.85 | NKT276 0-85 | 0C206 10 21190 80
ACY18 .87 | BFX88 0.28 | NKT277 0-280 | 0C207 -00 | 7902 1
ACY19 .87 | BFY10 100 | NKT278 0-88 | 0C4g0  0-280 | 14,2 00
ACY20 .8 | BFY11 080 | NKT301 088/ ocizo  0-80 | 74100 .
ACY21 o928 | BFY17 040 | NKTS04 075} oCcP71 1.0 74150 ]
ACY22 ¢.16 | BFY18 045 | NKT403 0-70  ORP12 085 74151 s
ACya7 0g6 | BFY19 0.85 | NET404 080 | orPe0 045 | 74150 ‘30
ACY28 .85 | BFY24 045 | NKT678 080 | oRpg1 048 | 74152 15
ACY39 0-85 | BFY44 100 | NKT713 0-80 | PIC44 29 | 21156 15
ACY40 28 | BFYs0 0.20 | NET773 0-25 | gx68 -80 f
ACY41 .28 | BEY51 0-80 | NKT777 0-38 | 8X631 45 | 741567 1.00
ACY44 0-g8 | BFY52 0.20 | O78B 0-38 | 8X 635 085 | 74170 288
AD140 0.50 | BFYsS 0-17 | OA8 -18 | 8X640 075 | 7417¢  1.80
AD149  0.50 | BFY64  0.45 | OA47 -08 | BX641 078 | 74175 1.29
ADio1 089 | BEY0 078 e 20 X2 0B 776 144
$ 27 0 - -
23118: .a.z BBX60 098 | 0A73 115 | BX 646 .88 | 74190 230
AF114 .25 | B8X76 018 | OAT4 -18 | TI843 26 | 74191 280
AF115 .95 | BBY26 017 | OAT9 -10 | V15/30P  0-75 | 74192 230
AF118 .85 | BSY27 020 | 0A8l 10 | v30/201P 076 | 74193 g.30
AF117  0.g0 | BSYS1  0-50 | 0A85 15 | v60/201  0-80 oot e
AF116  0.50 | B8Y95A 0-18 | OA88 -18 | v60/201P 0-76
AF119 .80 | BEY95 .18 | 0A80 07 | XAl0 110 | 74195 1-44
AF124  0-30 | BT102/500R | 0A81 -07 | XAL02  0-18 | 741906 188
AF1235  0-30 075 | OA95 -07 | XA15L 015 | 74197 148
AF126 .80 | BTV42 0-98 | 0A200  0-08 | X2162 018 | 74108 3.8
AF137 .30 | BTY79/100R | 0A202 010 | ¥ 147 .25
AF139 038 76 | 0AZI0 080 3 gy g5 | 74100 BE8
AF178  0.58 | BTY79/400R | 0A211 028 | po 0 (g | o)
AF179  0-85 1.10 | 0AZ200 0.50 | XB 7 e
AF180 0.5 | BY100 015 | 0AZ201 0.45 | XB102  0.30 | ‘low profie
AFI181  0-50 | BY126  0-14 | 0AZ202 0.45 | XB103  0-35 b 15
AP186  0-40 | BY127  0-15 | 0AZ208 0-45 [ XB113 030 14 1 pyy,
AFYl# 1.13 | BY182 085 | 0AZ204 0-45 | XBl2l 048 017

Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.

V:Ives, Tubes and Transistors « Closed Sat.
Terms C.W.0. only » Tel. 01-677 2424-7

All ordcu subject to V.A.T. at 10% rate. This must be added to
the total order including postage.

| p.m.-3 p.m.

Practical Electronics
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MAPLIN ELECTRONIC SUPPLIES

¥ SAME
‘DAY

SMA

Model 120

PROJECTS DESERVE A
PROFESSIONAL QUALITY
MENT CASE—4 MODELS

Model 120 ali aluminium two part
construction. Top and sides, blue
hammer finish, front, rear and
base: white. Others: mild steel
three part construction.

Top. base. sides and detachable
rear pane!. blue hammer. Detachable
aluminium front panel finished in

white. .
Dimensions in inches.

LARGE
0

: r

Centurion

ORGAN BUILDERS

circuitry. THE DMO2

LL

% 13 frequencies from C8 to C9.

DRIFTS !

INSTRU- to other musicians. J Outputs will directly drive most ::};E“IN' Projected site of London’s third
types of dividera including the 8AJ110. + And cach .
output can also be used as a direct tone source. Y Vari-
able DEPTH AND RATE tremulant optional extra.
% Gold-plated plug-in edge connexion. + Complete P-E- SOUND SYNTHES|SER

3:7in. x 4-5in.
% EXTREMELY ECONOMICAL 1
PRICE. % Ready built, tested
and fully guaranteed.

DMO2T (with tremulant) ONLY

% B.a.e.

details.

Model 320 -95. Trade enguiries Send s.a.c. now for our detaiied price lists.

Model W " D i | PG (e (YES, || etz YOU SIMPLY MUST SEE OUR PRICES!
120 8 2 6 £1-85 | 8AJ110 7-stage frequency divider in one 14 pin DIL :
290 8 6 34 £2-65 | package. 8ine or square wave input allows operation Keybourd 49 note C-C £14-35
221 8 8 6 €2-90 [ from almost any type of master osclliator including the uA 7815 (15V 1-54} voltage reculutor £2-30
320 12 8 12 £2.75 | DMO2 (when 97 notes are avaliable). Square wave 741C 8-pin DIl 36p
Chbassis for model 320 £175 extra. outputs may be modified to saw-tooth by the addition MFC 6040 electronic altenuator £0-95

) of a few components. 8AJ110: £2-63 each OR special | SC 3402N for Ring Modulutar £1-69
Please send na.e. for free illustrated leaflet. price for pack of 12: £25-00. 8.8.e. please for data sheet. | €A 3046 69p

MES anoounce the very latest deveiopment in organ

13 Master Frequencies on ONE tiny circuit board.

LOOK AT THESE AMAZING ADVANTAGES
¥ Each frequency
digitally derived from a SINGLE h.f. master osciliator.
% Ipitial tuning for the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT. % Relative tuning NEVER
% External control allows instant tune-up

fibre glass board (including tremulant if required) ONLY
% Very low power consumption.

please
for full technical

SERSVICE

If this project seems expensive YOU HAVEN'T SEEN OUR
PRICES!

We are stocking all the parts for this exciting project. from the
special [.C."s right down to the nuts, bolts and spacers for mount-
ing the Veroboards

CAPACITORS

Sub-miniature

Axial lead electrolytic _
Mfd V Price Mfd V Price

1 63 8p 68 6386p

1563 6p 68 16 6p

2263 B6p 68 63 10p °

3363 8p 100 4 6p Mid V Price
4763 6p 100 10 6p 470 63 6p
§840 6p 100 25 6p 470 10 10p
6863 6p 100 40 8p 470 25 12p
10 25 8p 100 63 12p 470 40 18p
10 63 6p 150 636p 680 &3 1l0p
15 16 6p 150 16 6p 630 16 12p
15 40 6p 150 25 8p 680 25 18p
15 63 6p 150 40 10p 680 40 22p
22 10 6p 150 63 12p 1000 4 ' 10p
22 25 6p 220 4 6p 1000 10 12p
22 63 6p 220 10 6p 1000 16 18p
33 636p 220 16 6p 1000 25 22p
33 16 6p 220 25 10p 1500 63 12p
33 40 6p <220 40 12p 1500 10 18p
47 4 6p 220 63 18p 1500 16 22p
47 10 6p 330 4 68p 2200 63 18p
47 25 6p 330 10 8p 2200 10 22p
47 40 ‘ép 330 16 10p 3300 63 22p
47 63 6p 330 A3 22p 4700 4 22p

OMNIUM GATHERUM

PPY. 6. cic.. battery clip dual min. 9p.

PP1 9. etc . baitery clip separate per pair 6p.
Pair crocodile clips 1 red. | black insulated
sleeve 7p.

Solder Multicore 22 s.w.g. 10 metres 20p
Silicone grease in special dispenser 20mi 43p.
Red neon 240V panel mounting 25p.

facing Cord. Strong rayon cored ’V'C 25m 43p.
Panel fuse holders 20mm 20p: 14in 35p.

Transformers
LT70( min. output
Bec. S0 200mW 37p.

Sub-main. Mains Transformer
606V 100mA 95p, 12-0-12V_S0mA 95p.
Size: Both approx. 30 x 27 x 2Smm.

transformer  Pri 1-2kQ

Min. Mains Transformer
Size: 46 x 31 x 38mm
12V 250mA. 0-12V 250mA £1-36.

Malins Transformer MT3AT

Pri. 200-220-230V. Sec  12-15-20-24-30V
| A £3-05.

Malns Transformer MT206AT

Pri.  200-220-230V Sec  0-15-20V 1A

0-15-20V 1A £3-66.

PLUGS AND SOCKETS

LY

) >

You'll be IMPRESSED

' H ) with our POST t REE

. 9 d g EXCITED

DIN PLUGS MAINS RS8 8 way chassis Btd. 1” stereo plug [ | prdering wstem, TV o
2 pin (1 flat) 8p P30 3 mn 1-SA socket 62p  Plastic 16p count vounchers. STAGGERED
3 pin 9p cChassis plug  with Screened 25p by our UNBEATABLE speed
4 pin, 5 pin A line socket Per PHORO Open mono socket of service. Take the firs
(180°, 5 pin B par _28p o lastic sp & 10p; Moulded Jep  towuids  reul  service
(240°), 6 pin 10p SA 21% 3 pin SA Pl“ll e 99 mono socket 1” with NOW' Send ON1Y 28p
chassis plug 20p ug screene P 2 break contacts Loy far  our  beautifully pro-

SA i862 Line socker Chassis socket  dp
R

DIN Sockets for above 23p
2 pio

JACK
3 pin, 4 pin, 5 pin McMURDO ~ 8td. }” mono plug
A (1809), 5 pin B RPB & way chassis Plastic 13p
(240°), 6 pin 7p plug 47p  8creened 17p

| with  dozeny  of  tempting
’7\ new lines
v ~ BRIMMING O\ ER
A N with  clear  illusteations!
\ and detailed duta
LA 1 WE'RF  WAITING . TO

¥, |

13p: Moulded stereo
socket }”
break contacts 18p:
3-5mm. piug plastic
8p:
open socket 8p.

WE KNOW YOU NEED IT!

R The MES 1974
2
p !,”

CATALOGUE
IS STACKED

i) ~” RUSH YOU A COPY

duced catalogue
and leave the
rest to us!

with 3

i
Y

screened 1llp:

POTENTIOMETERS

Rotary miniature carbon track }” spindle

Bingle gang Lin or Log
5k, 10k, 25k, 650k, 100k, 250k,
300k, 13, 2M (and 1k Lin) 12p

®

Single gang with DP switch
250V 2A Log or Lin Sk to XM

Dual gang
(8tereo) without

;‘;itcthoLog ;Ir L: as above 24p
above 38p. :
~ PRESETS

.

Bub-miniature 0-1W
‘Vert or Horiz
100, 250, 6500, 1k,

50k, 100k, 250k, [}
500k, 1M (13

Wirewound 10% 1W }” spindie 10, 50, 100R 84p; 250, 500, 1k, 5k
33p; 10k, 37p:; 25k 40p; 60k 44p.

LINEARS

LH0042C. TO99 (TOS). FET i/p Op Amp £3-88
1 M30!A. &pin DIL. Op Amp S5p

MC1303L. 14-pin DIL. Stereo Preamplifier £1-2

MC 1310P. 14-pin DIL. FM Sterco Decoder (no coils needed) £3-15
MEC4000B, J-pin case. W Audio Powcr Amp 8p
AMFC8010. 8-pin case. W Audio Power Amp £1-20
MFC9020. 10-lead case. 2W Audio Power Amp £1-37
NES$$5V. 8-pin DI1.. Precision Timer 9p
NES61B. 16-pin DIl . Phase Locked Loop 4-48
$G1495D. 14-pin Dil.. Fair Quadrant Analogue Multiplier  £2-70
WwAT2C. TOY9 (TO%. 2 1o 37V Voltage Regulator 80p
uA723C. 14-pin DIL. 210 37V Voltage Regulator 80p
pA741C. 8-pin DIL. Op Amp 36p
wA741C. t5-pin DIL. Op Amp a5p
pA747C. 14-pin DIL. Dual Op Amp £1-08
wAT748C. 8-pin DIL. Op Amp 39p
ZN414. TOS. TRF Radio £1-20
More linears are listed in the " PE SOUND SYNTHES|SER

box. above

Hook-up wire, 7 strand ¢-2mm. PVC covered
tinned copper wire for light general connexions
up to [-4A 11 colours black. blue brown
green  grey. orange. pink. red. violet. white
yellow. 10 metres of any one colour 20p. Pack
of 11 (1 of each colour) 10m. coils £2-05.

Single core screened 6p per metre.

Twin individually screened per  metre
High quality single screened $0Q HOpF per
metre. ideal for high grade audio connexions
154p per metre

Mains 3-.core sub-miniature 1A black PVC
covered 19 strand 0-Imm per conductor. é4p

per_metre

RESISTORS

Carbon Film $W 5% 10 to 1M; 10% 1-2M to 10M EI12 1p
Carbon Film W 5% 1 to 1002; 10% 1-2M to 10M EI12 1p
Carbon Film W 5% 110 to 910k E12 & E24 1p
Carbon Film 1W 8% 100} to 10M El12 3p
Metal Oxide §W 2% 100 to 1M E12 & E24 4p
Wirewound 24W 10% 0-22ohms to 0 47ohms 12 10p
Wirewound 24W 5% lohm to 270ohms El2 10p

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 66, 68, 82 and decades
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 82, 75, 91 and decades

SWITCHES

Rotary with adjustable stop 1 pole 2 tv 12 way ;2 pole 2 to 6 way:
3 pole 2 to 4 war: 4 pole 2 or 3 war, each 24p.

Mains rotary DPDT 250V A 20p.

__i@@) Push to make stide (o lﬁ_ﬂ s
non-locking Miniature E =
12p DPDT 9 Bi==

Sub-miniature  toggle DPDT
g o (12 % 128 % 14mm excl toggle)
Toggle 250V 1-5A 5
with ON/OFF Z0Y e s6p
plate  25p.

Please add 10%
to the final total.

VAT

Post and Packing FREE in U.K.

(10p handling charge on orders under 50p.)

Orders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. Tel. Southend-on-Sea 0702 44101
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AUOIOTRONIC Model ATM1
Top value 10,000
opv pocket muln

Decibels —10 to
+22d8. Size 90x
60x28mm.
Compl-u with
test leads.

OUR PRICE £2.95 P&P 15p

u4323 MULTIMETER
20, v, Sim
unit with audio/l
osciflator. Suil-hll
for q.vwnl receiver

0 5/2 5/1 0”&‘)‘/250/
500/1000V DC.

2 5/]0/1 5/250/500/1000V AC. 0.05/

5/5/50/500mA DC. Resistance: 5/
50/500 ohms/5/10/100k ohms/1Meg.
Battery operated. Size: 160 x 97 x
40mm. Supplied in carrying case com-
plete with test leads.

OUR PRICE £7.00

P&P 20p

AUDIOTRONIC Model ATMS
Jewel movement,
attractively moulded
case with edgwise
ohm; .d|uslmem
03/15/!50«
300 1200V
(2500009vl 0—6/30/

{5000 opv). 0-300
uA/0-300mA DC.
Rm-stanca x10 &
00. ~10t0 +16dB
Supphed with battery
test leads and data _
bookiet, Size: 121 x 73 « 29mm

OUR PRICE £3.50 P&P 15p

MODEL TE200
20,0000pv. Mirror
scale, overload
protection. 0/5/25/
125/1000V DC.

ézmAﬁ 0/60k/
ohms.
—20to0 +62dB.

OUR PRICE £4.95 P&P 15p

MODEL U437 MUlTIMETER
10,0000pv. A first
class, instrument
manufactured in
USSR ta the highest
standards. Rargos
2.5/10/50/ 250/
500/1000V DC.

2. 5/]0/50/250/
500/1000V AC.

oc cu".nl 100uA/
1/10/100mA/ 1A,
Resistence 300 ohms,
3/30/300k/3 Meg. )
ohms. Complets with batiecies rest
leads, mstruuions and a sturdy steel
carry

OUR PRICE £4.95

MODEL TH12
20,000 opv. Overload
protection. Slide switch
uloclov 0/0.25/2.5/10/

0/150/1000V DC. 0/10/
50/250/1000V AC o/
50uA/25/250mA D!
0/3k/30k/300k/3 Megohms

P&P2Sp

-20 10 | 60/150/300/600/
900V DC & 75mV.
OUR PRICE £5.95 PEP 15p %9'13/&}5/7'5/30’

MODEL TE300
30,0000pv. Mirror
scale. Overload t
groucllon /0. 6/3/1 5

/
600mA, 0/3k/8 k/
800k/8 Meg ohms.
—20 to +63dB.

OUR PRICE £7.50

P&P 15p

MODEL 500
30,000 opv with
avericad pvotoﬂ
tian, Mirror scale.
0/0 5/2 3/10/25/

1000V DC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/5&1A/5/50/
S00m.

0/60‘(/6 mogIGD mqohms
DUR PRICE £10.95

Leather case for above £1.7

Carr. paid
5

U437 MULTIMETER

and laboratory work
Knife edge pointer,
mm, mirror scale.

i i B

ngu 100mV/

05 5I10/25/50/100/250/500/
.5/2.5/10/25/50/1 00/250/

500 AC. Current: 50uA/0.5/

1/6/10/50/250m. DC 0

250mA/1/5, 25,
0. 5/1/5/10/50/250mA 1/6A AC. Res-
istance:  0.5/10/1 /200 ohms“ /3/
30/300k ohms. Decibels: —5 to +10d8
Banrv Operated. Size: 210 x 115 x

KAMODEN 360 MULTIMETER

ggh sengitivity.

incarrying case com-
plnt with leads.

OUR PRICE £15.00 P&.P 20p

AC 10kohm/V

5* mirror scale,

overioad pwuu
ed. Ran

U4324 MULTIMETER
:;l)ig: sansitivity, over-

DC, 3/6/15/60/150/
00/600/300V AC
Current: 0.06/0.6/
6/60/600mA/3A DC.
0. 3/3/30/300mA/
3A AC. Resi

25/500 ohms/O 5/5/50/5@‘( ohms/5
Maohms. Decibets: —10 to +12d8. Suze
167 x 98 x 63mm. Supplied comp-
lete with test leads. spare diode and
instructions.

OUR PRICE £8.00 P&P 20p

1/1

10/ J
Decibals —20 10
+652d8. Banorx operated. Size: 180 x

TE40 HI?H SENSITIVITY
AC VOLTMETER
‘lO Maq Inpul

0 D3I /0. 3/
1/3/11/30/100/
300V RMS.
~1.2MHz.
~40 to +50di
supplied complete
with leads and
instructions.

U4341 Multimeter &
Transistor Tester

00/750V AC.
C’usvum 0.06/0.6/
0.3B/30/300|!&A/ AC,
0.6/2/6/20/60/200k ohms/2 Mohms,
Battery ownod Supplied complou

with probes, le: A Mcarrvlng
case. Size: 115 x 215 x 90mm.

OUR PRICE £10.50

P&P 20p

KAMODEN HM350
TRANSISTOR TESTER
High quatity
i to
test reverss leak
current and DC
current. Ampli-
fication factor of
P, diodes,
transistors, SCR's
otc. 4" square
clear scale meter.
Operates from
internat batteries.
Complete with
instructions, leads
carrying handle.

OURPRICE £12.50

P&P 30p

S100TR MULTIMETER-
TRANSISTOR TESTER
v. Mirror
ncalo Overload
protaction. 0/0.12/
.6/3/12/30/120/
00V DC. 0/6/30/
120/600V AC.
/12/600uA/12/
300mA612A DC.
/10k/1 Meg/
00 5
—20 to +50dB.
0.01-0.2 MFD.

Transistor tester measures Alpha, Beta
and 1CO. Complnu with instructions,
d leads.

140 x 80m with,
test leads llc

OUR PRICE £13.95

HIOKI MOOEL 700X

100,0000py, Overlioad
Mirror scate |

5/0.6/3.27. 8/3/6/

12/30/80/126/300

600/1200V DC,

S 2/a12/30/60/150:

300/600/1200V AC.

15/30uA/3/6/30/60/

P&P 25p

250/500/1000V AC
Current: 50uA/1/5/

2,
ance: 0,3/3/30
ohms Size: 205 x 110 x B4mm Sup-

2K/ 21 lOk/2M/20M0hm\
—20 to +63dB.

OUR PRICE £14.85  rapr20p
KAMODEN HM720B FET VOM

Inpul lmpﬁdonce 0

with leads,
chps and steel carrying case.

OUR PRICE £8.75
U4312 MULTIMETER

extremely sturdy
instrument for
generat electrical

use. opv.
0/0,3/1 .5”7.5/30/

P&P 20p

HI0KI Model 720X VOM
A versatile,

accurate measur

ing instrument

20,000 opv. 0/
5/25/100/500/

1000V DC. 6/10
50/250/1000v

AC SCNA/

OUR PRICE
£5.97
P&P 20p

TMK MODEL TW50K
46 ranges, mirror
scale. 50k/V DC
50k/V

DC Volts: 0.125/

[ 25/1 25/2 5/5/10:
25/50, / /

500/1000 olts,
1.5//3/5/}0/2?/50/

1000. DC current
!_2’3;50\“\/2 5/5/25/

10 Meg ohms. —
OUR PRICE £8.50

ALL PRICES
EXCLUDE VAT

280

P&P 17p

900V AC. 0/300uA/
1. 5/6/15/150/60/
600mA/1/1.5/6A

DC. 0/1. 5/6/15/
60/150/600mA,
1.5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1. 5% Knife edge
pointer, murror scale. with

let

OUR PRICE
£14.95 per30p

TMK MOOEL 117 FET
ELECTRONIC VOLTMETER
Battery operated.
11 Meg input, 26
ranges. Large 4%
mirror scale. Size
149x 117 x60mm.
0.3-12000V DC.
3-300V RMS AC
8800V
DC cu"anl 0 12—
12mA, Resistence
ug to 2000MOhms. Decibels —20 to
1dB. Supplied complete with leads
and instructions.

OUR PRICE £17.50  p&p 20p

sturdy metal carrying case, leads and
instructions.

OUR PRICE £9.75
UBI CIamEVOLT

P&P 25p

For measuring AC volt-
age and current without
breaking circuit. Ras
300/600V AC. Current
10/25/100/250/500A.
Accuracy 4%, Size 283 x

x 36mm. Complete
with carrying case, leads
and fu:

508,
OUR PRICE £10.50
MODEL C7080EN

Giant 6’* mirror
scale, 20,000 ogv.
0/0.25/1/2.5/10/
50/250/1000/

P&P 20p

5000V DC.
0/2,5/10/50/250/
1000, V AC.

20 Meg. —20 to +50dB.

OURPRICE £13.95  par 35p

KAMODEN 72.200 Multitester
High sensitivit:
testor, 200, opv
Overload protected
Mmor u:alc

r? —0/.06/.3
3/23 1120/609/
12/60/300/11200
V AC. 0/6uA/
1.2mA/120mA/
600mA/12A DC
0/12A AC. -20 10
+53dB. 0/2k/200k,
2 Meg/200 Meagohms

OUR PRICE £16.95

P&P 30p
J70WTR MULTIMETER

Features 6‘8&;’;""'
ra . 20, pv.
/?.'5:72.5/10/ 50,
/500/1000V
/2.5/10/50/250/

/1000V AC.
/50uA/1/10/100

25

to +62d8.

OUR PRICE £17.50

P&P 25p

OUR PRICE £17.50  pap 25p
TEG5 VALVE VOLTMETER
gasr_a’ es. DCAvqu

valts 1.5-1600V.
1“(;503'&”’ up to
vﬁms,
200/240V AC
eration. Com-
ote with probe
lnd instructions. A -
OUR PRICE £17.50  par 30p

Additional probes availabis
£2.12, HV £2.50

TMK LAB TESTER
100,0000pv. 6%
scale. Buzzer

shart circuit check
Sensitivity 100,000
opv DC. 5k/V AC
OC Volts: 0.5/2.5/
10/50/250/1000V
AC 3/10/50/%50/

l:urunl 10/100uA/10/

10/100/500mA/2.5/10A. Resistence:
1k/10k/100k/10 Meg/100 Meg ohms.
Decibets: —10 to +49d8. Plastic case
wllh cnrrvlng handle. Size: 190 x 172

OUR PRICE £19.85

P&P 25p

MODEL U4311 Sub-standard
Multi-range Volt- Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scate langth:
mm.
0/300/750un/

150/300/750mA/
1.5/3/7.5A AC.
0/75/150/300/750mV/'I 5/3/7.5/15/
30/75/150/300/750V DC. 0/750mV/
1.5/3 /7. 5/15/30/75/|50/300/750V
AC. Autornatic cut out device. Supp-

lied complete with test leads, manual
and test certificates.

DUR PRICE £43.00

LB3 TRANSISTOR TESTER
Tests ICO and B,
PNP/NPN. Operates
from 9V ba
Complete with all
instructions etc.

OUR PRICE
£3.95 rPar20p

P&P 50p

OuR PRICE £14.95

Model 443A [n Circuit
TRANSISTOR TESTER
Chaecks trus AC,

P&P 25p

X
g
o
]
X

etc. Bata HI 10-500
L0 2-50. ICO 0—
500u

220/2A4.0V AC operation.
OUR PRICE £17.50

P&P25p

KAMODEN HMG500
msulatmn reslsunce tester
Mqohml 5oov ’
Wide range clear | L
meter 4"x 4%

Gipczs (N
OUR PRICE £19.95 P&P 30p
TE16A TRANSISTORISED
SIGNAL GFNERATOR

5 ranges, 400kHz

Battery operated
case, batteries and lrmruchom
0 30 MHz. An
3

o

the handy-man.
srates on SV
blnerv Wide

maodulation. )
Size: 149 x 149 x 32mm Compiete
with instructions and leads.

OUR PRICE £8.97 P&P 25p

TE22 SINE SQUARE WAVE
AUDIO GENERATOR

ms.
200/250V
AC operation. Supplied brsnd new
guarantesd, with instruction manual
and leads.

OUR PRICE £17.50

ARF 300 AF/RF SIGNAL
GENERATOR =

Al "ammormd

P&P 37p

LB4 TRANSISTOR
TESTER

Tests PNP or NPN
transistors. Audio
indication. Operates
on two 1.5

batteries. Complete
with instructions etc.

porublc AF sine-
8 l(o 20

k F squ:

wave 1BH1 to ﬂX)k
Hz. Output are/
Sine wave 1

P-P RF 100kHz to
200MHz. Output "

V maximum.
220/240V AC oponnon Complete

OUR PRICE with instructions and )
£4.50 P&P 20p OURPRICE £29.95 P&P 50p
Practical Electronics March 1974
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YAMABISHI VARIABLE
"VOLTAGE TRANSFORMERS
Excsllent quality at low

All modols—|npul 230V 50/60Hz
Variable output 0—26Q"

MODEL S260 GENERAL PURPOSE
BENCH MOUNTING

PaP
1A €875 30p
25A £10.00 3Sp
5A  £14.70 37p
8A  £25.50

10A £28.10 75
124 £29.50

20A £72.50 125p
25A £72:50 130p
40A £103.10 150p
MODEL $2608 Panel Mounting
1A £8.75 30p
25A £10.00 35p

AT201 Occade
ATTENUATOR
ey Sinkcnk -
G-111dB, 0.1dB

steps. Impedence 600 ohms. Input
wov maxumum 30dBm. Size: 180 x

OUR PRICE £12.50  Ppapazp

BELCO Sine Square Wave
CR OSCILLATOR,—:-I :
0.

Sine 18 x 200,000+
Square 18 x 10 000
Hz, Maximum out-
put +10dB (10k
ohms) Operates
from internal batteries. Aﬂr:lm two
tone case. Size: 196 x 127 x 50mm

OUR PRICE £17.50

P&P 17p

CIS PULSE OSCILLOSCUPE

For dII'DOJ of pulsed
and periodic wave-
forms in slactronic
circuits. VERT. AMP
Bandwidth: 10MHz.
Sonsmvm/ at 100k Hz
VRMS/mm: 0,125,
HOR. AM? Band-
width: 500kHz.
Sln!ltmty ay 100k Hz
VRMS/mm: 0. 3-25
Presat tnmrad
1—3000usec. Frn funning 20-200
kHz in nine ranges. Calibrator pup:.
220 x 360 x 430mm. 115-230V AC.

OUR PRICE £39.00  carr. pad
T03 Portable 0SCILLOSCOPE

be. Y ai
se i vity 0 1V|vp/
CM. Bandwidth:
1. 5H1I 195.:‘“1
input impedence:
&omns, 25pF.
X amp. sensitivity:

800::1 n| u';.n
impedence

Ohms, 20pF. Time base, five ranges
10Hz to 300kHz. Synchronisation.
internal or cx!arn-l Hluminated scale
140 x 215 x 330mm. Waight 15%lbs.
220/240V AC Supplied brand new
with handbook.

(SEW)] CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

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

CLEAR PLASTIC MODEL SD640
Size: 85 x 64mm

£3.35
gL —
25 g

£3.35 L)
£3.30

3.20
£3.20
£3.20

£3:20

£3.20 20V DC £3.20
£3.20 50V DC £3.20
£3.20 300V DC £3.20
£3.20 15V AC £330
€3.20 300V AC .. £330
£3.20 VU Meter £3.45

CLEAR PLASTIC MODEL SW100
Size: 100 x 8

50uA .. £4.55
100uA £4.35
500uA £4.10
50-0-50u £4.35
100-0-100uA £4.30
1mA . £3.95
1A DC £3.95

A DC £3.95
20V DC £3.95
50V DC £3.95 300V AC . £4.00
300V DC £3 95 VU Meter £4.75
EDGWISE MODEL PET0
Size: 90 x 34m
50uA £4.15
100uA £3.95
200uA £3.75
500uA £3.50
50-0-50uA £3.95
100-0-100uA £3.85
1mA .. £3.50
300V AC £3.50
VU Meter .. £4.25

*Items with asterisk are Moving iron
type, all others are Moving Coil

CLEAR PLASTIC MODEL SD830
Size: 110 x 83m

0uA "7
00uA £3.7
00uA £36
00uA £3.4 N
0-0.50uA £37
00.0-100uA ..  £3.7 e
imA .. £3.4
SmA £3.4
£3.4¢
. £3.40 10V DC
100mA £3.40 20V DC
A £340 S50V
1A DC £3.40 300V DC
5A DC £3.40 15V AC
10A DC £340 300V AC ..
V DC £3.40 VU Meter ..
CLEAR PLASTIC MODEL 45pP

Size: 50 x 50mm

£3.00
£2.8!
£2.7!
£2.7
£2.9
£2.7
£256
£2.6
£26
£256
£256
£2.6!
£265 300V AC .. £2.70
£26 )
6
6!
6
6
£2.7
CLEAR PLASTIC MODEL 38P

Size: 42 x 42mm

CLEAR PLASTIC MODEL &5P

Size: 86 x 7!

S0uA £4.10

100uA £3.45

2 £3.35

5( £3.05

5C £3.45

1 £3.40

5C £2.85

1 £2.
£2.
£2.
£2.
£2]
£2.85 50V AC .. £3.10
£2.85 150V AC . £3.10
£2.85 300V AC. £3.10
£2.85 500V AC .. £3.10
€2.86 S Meter ImA.. £3.15
£2.8! VU Meter .. £4.10
£3.1 1A AC * £285
£3. SA AC © £2.85
£2. 10A AC * £2.85
£2. 20A AC * £2.85
£2. 30A AC * £285
£2. 50mA AC * £2.85
£2. 100mA AC * £2.85

300v DC £2. 200mA AC * £2.85

15V AC £3. 500mA AC * £2.85

BAKELITE MODEL S80 Enlarged Window

Size: 80 x 80mm

50uA . .8

100uA .7/

500uA .3

0-0- .7/

100-0-100u .|

1mA .. . 0

1A DC -

5A DC ..

20V DC B

50V D .

300V DC g

300V AC £3.

VU Meter £4.

CLEARPLASTIC MODEL 52P

£2.80 -
OUR PRICE £52.50  paPsoe i MODEL £D107 EDUCATIONAL METER £2'70 Size: 60 x 60mm
RUSS'AN c”a Double Beam Size: 100 x 90 x 150mm including terminals g‘ ?g’o:A
0SCILLOSCOPE A range of high guality ¥ 500UA
5 MHz pass band. movmfg coil instruments o 6! 50-0-50uA
Separate Y1 and Y2 ideal for school experi- I .5 100-0-100u i
amplifiers. Rectang ments and other banch .5 1mA .. 3
ular 5 x 4” CRT. applications. mirror . 6( S5mA .. X
Calibrated tri nd scale. The meter move- £2.5 10mA .. X
from 0. ment is easily accessible £2.50 50mA .. 3
101 m“h_”c/cm to demanstrate internal £2.50 Q0mA X
Free running time working. £2.50 500mA i
50Hz—1MHz. S50uA £786 £2.50 £250| 1A DC L
B 0 ims basa A £7.0 £2.50 £2.50 | 5A DC A !
Cali and 50-0.500A £7.0 250 £250| 10v OC . i
i with all sc beC 6.5 £ .58 .50 | 20V DC £2.75 1A AC * £2.75
and instruction manual. 5A DC £65 g g i 8 g%/vogc g;s ?oAAfc . g;g
OUR PRICE £87.00  carr.pad {1 3¥ PS. £519 ! £2.5 20 | 13V AG £585 204 AC . E552
. £6.5! i £2.5 .50 | 300V AC €2.85 30A AC « £2.75
MCA220 Automatic Voltage £6.88 ov/isvOC | £770 2150 55
Stabiliser £6.55 1A/15A0C .. £7.70 £2.5 25 | BAKELITE MODEL 65 Snzs 80 x 80mm
K& e 750 ¢ STIC MODEL 85P s ek i
R U LEAR PLASTICM L £2.5 155 | S0 59
‘1’2‘33-‘3‘:"9"' Size: 120 x t10mm DC £2.5 .55 ) 1 -
120viAc]od o8 T 5c £2.50 VU Meter .. £2.90 | € 100
200V A rating. 47 CLEAR PLASTIC MODEL SD460 i
OURPRICE £11.97  papsop e o £3.1 i
¥ 100uA £3.0t i |
PS100B Regulated POWER & e = ¥ - ‘
4. .85 * £2.85
SUPPLY UNIT 4. £3.1 85 < £2.85
Solid state. Outpu? 4. 708 85 < £2.85
6,9 or 12V DC up 4. £2.8 185 « £2.85
t6 3 Amp. Meter 10 4. £2.8 85 £2.86
monitar current. 430 300V OC £4.30 £2.8 85 £4.00
Input zzo/zaoV AC. 4. 15V AC £4.35 £2.8! 85 « £2.85
Sizs: 100x A 300V AC . £4.35 £2.8 - '85 * £2.85
430 S Mot (LY £430 2 - 85 © £2.85
. eter . 3 S X . 2.
OUR 'PRICEE11.97  pap 250 430 YWAC ¥ ais0 £2.8 100 e F{E2ae
430 SAAS T l:eed g5 Qhac: - B zvec ® e
PS200 Regulated POWER 50V DC .. £430 204 AC . £4.30 == | S e - s 2%
SUPPLY UNIT 150V DC .. £4. 30A AC * £4.30 POSTAGE & PACKING 15p 300v DC .. .. £2.85 100mV DC £3.20
Solid state, Varisble [ T
output 5-20V DC
up to 2 Amp. Inde f 240° Wide Angle TmA METERS AUTO TRANSFORMERS
;‘:"\’;g: 3‘;::;‘.'_" S MW 16 60x60mm 0/115/250V. Step up or step down. Fully shrouded. A L L PR’cEs
current. Oumut £3.97 rerisp sowaTT £2.75 pepisp woowart £9.50 pap3sp EXCLUDE VAT
B . MW 18 80x80mm 1sowatt  £3.50 pepisp 1500 watT £12.50 Para3p
98mm. £4.97  pap1sp oowatt £4.50 Par23p 2250 waTT £20.95 PP 500 followi y
OUR PRICE £19.95  papzsp s00waTT £6.95 Papasp 5000 wATT £44.95 pap £1 Also see following pages:
H H l
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SWR METER Model SWR3
Handy SWR mater for |
transmitter antenna align- {
ment, with buiit-in field

strength meter. Accuracy '
§%, Impedence 52° Indic-

ator 100uA DC. Full

scale 5 section collapsible
antenna. Size 145 x 50 x

OUR PRICE £4.25

MOOQEL TE15
GRID 0IP METER

Transistorised. Oper
ates as Grid Dip,
QOscillator, Absorb-
tion Wave Meter and
Oscillating Detector.
Frequency range
440k Hz—280MHz
in six coils, 500uA
meter. 9V battery
operation. Size:
180 x 80 x 40mm.

OUR PRICE £15.00

P&P 25p

POWER RHEUSTATS
High qualrty ceramic
construction. Wind-
ings embedded in
vitreous enamel.
Heavy duty brush
wiper. Continuous
rating. Wide ran
available ex-stock,
Single hale fixing. %’ diameter shatts.
Buik quantities available.

25 WATT  10/25/50/100/250/500/
1000 Ohms 5 p&p10p
50 WATT 10/25/50/100/250/500/
1000/2500/5000 Ohm:

€1 62 e 10p
100 WATT 1/5/10/25/50/100/250/
500/1000/2500 Ohm.

£2.34 P&P 15p

SUPER VALUE
TOP QUALITY
TRIO
communications
equipment

TRI0 JR599 RECEIVER

Nine ‘wave bands covering 1.8--29.7
MHz, 144 - 146MHz and 10MHz WWV
SSB, CW, AM and FM. AF output is
more than 1 watt. S Meter. 5quelch
control. BFO. Variable AF and R
controls. 416 ohm output and{
for phanes. Power requirament 100/
240V AC, 12/14Vv OC. Suze: 270 x
140 x 310mm,

CARR.

OurPrice £132.5 PAID

TRIO 9R590S RECEIVER

550kHz to 30

Four bands coverin
MH2z 3 electrical band-

SH628 STEREQ HEADPHDNES

Quistanding value.

With soft ear pads and S~

adjustable headband.
16 ohms, 20—

20,000Hz. Complete

with lead and stereo

plug.
OUR PRICE £1.87

P&P 30
LH02S STEREQ HEADPHONES

Light weight head-
phanes with J
ear pleces 4

20—
Complute wnh 6’
lead and plug.

OUR PRICE
£1.97

TE1018 Deluxe Mono High
impedence Headset.
Sensitive magnetic

headset with soft ear

pads. Impedence 2,600

ohms (600 ohms OC)
Frequency respanse:
200-4,000Hz.

OUR PRICE £2,25 P&P 30p

an

spread an 10, 15, 20, 40,and 80 mtrs.
8 valve plus 7 diade circuit. 4 ta 8
chm output and phone jack. SSB—
CW, ANL, variable BFO. § Meter and
separate band spread dial. IF freq-
uency 445k Hz, audio output 1% watt.
Variable RF and AF gain controls.
115/250V AC, with instructions.

OurPrice £42.50 5270

PAIO
TRID JR310 SSB RECEIVER

=
Covers 3.5, 7, 14, 21, 28, 28,5 and
29 1MHz bands and WWV 15MHz_
SSB, AM and CW. AF output maore
than 1W. Crystal controlled BFO for
SSB. S Meter, ANL etc. AC 110/120—
220/240V. Size: 330 x 179 x 310mm.

OUR PRICE £75.00  carr. pad
TRIO TR2200 TRANSCEIVER

Fully transistor
-sndg)onable
VH

DHO2S STEREO HEADPHDNES
Wonderful value
and excellent
performance
combined. Adjust-
able head band.
Impedence 8 ohms
20-12,000H,
Complete vmh
tead and plug.

OURPRICE £2.25

BHO01 HEADSET and Boom
Microphone

Moving coil. [dest

for language

teaching,

communi-

cations etc.

Headphone impedence 16 ohms. Muc-
rophone impedence 200 ohms.

OURPRICE £5.95  pap3op

ALL PRICES
EXCLUDE VAT

Also see previous pages

282

P&P 30p

Will transmitand | g
receive on six 0% | L
channels betweesn \/
144-146MHz. \ ’//

1 watt trans-
mitter. 12V DC
internal or ext-
ernal supply.
Bult-in charger
for Ni-Cad cells.
Power/volume
switch. squelch control, channel sel-
ector, mic. socket, earphone/external
speaker socket. Complete with micro-
phone and 144.48, 544 72 & 145.32
crystals. Size: 134 x 58 x 180mm.

OURPRICE £79.50  carr.paid
UNR30 RECEIVER

BELTEK W5400 CAR
TRANSCEIVER

Solid_state mobde transcewver tor 12
volt ney. Transmits and receives
on any 12 of 28 channeis between
144 snd 146MHz. Power autput 10W
and 1W switchable. Controls: On/off/
volume, squelch and channel select-
or. Internal 3" speakar. Complete
with dynamic mic. PTT switch, three
sets of crystals for 144.48, 144.6 and
145MHz, mounting bracket and ins-
tructions. Size: 150 x 70 x 220mm.

OUR PRICE £75.00  par sop

LAFAYETTE HAGOO Receiver

Generat _cover 150400k Hz, 550
kHz—30MHz. FET front end 2 mech-
anical filters, product detector. Noise
limiter, variable BFOQ, S Mater, Band-
spread and RF gain, 220/240V AC or
12V DC. Brand new with instructions.

OURPRICE £50.00  pap sop
BVD5 Vernier TUNING DIAL

App. 7:1 ratio ptanetary
drive vernier dial. Log
scale 0— degrees.
Blank scales 1—
Dial size 128 x 76mm. Overan sze
190 x 117 x 41mm. de:

HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

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

Post and Packing 15p per kit.

AF 20 Mono amplifies £4.

AF 30 Mono pre-am £2.61
AF310 Mono ampli £5.91
ATS5 Auto light control £2.58
AT30 Phota cell switch unit  £5.7¢
ATS0 400W Light dimmer/ e

eed CONtTol.......coevvenns
AY;% 1,300W Light control/

speed control...................
ATE0 1 channel light control

£7.80

ATB65 3 channel light control £14.55
HFG61 MW transistor radio. £3.33
88

ni
NY10 PSU 100mA/9-12V
T300 P

SINCLAIR
CAMBRIDGE
CALCULATOR
Complote it ofpares [
with step by st
instructions to build
a full specification
pocket sized
calculator.

OUR PRICE £24.95 P&P tree
ALSO AVAILABLE READY BUILT
Recommended Price £29.95

OUR PRICE £27.20
Also available—

SINCLAIR EXECUTIVE
Recommended Price £39.00

OUR PRICE £35.45
SINCLAIR EXECUTIVE

with MEMORY
Recommended Price £49.00

OUR PRICE £44.50

SPECIAL PURCHASE!!
BSR 8 Track Player Chassis

Famous BSA
Berack chassis
as used in
modet TD8S
complete with
silwer a
black escut-
cheon, ready
to fit mto
cabini
Out ut '125m
240 AC Ovcull size app. 185 « 215
x BOm

O0UR PRICE £8.95 P&P50p
MP7 MIXER-PREAMPLIFIER

S Microphone
inputs each with
individuat gain
controls enabling
complete mixing
facilities, Battery op:
x 127 x 76mm. IOJ; : Mi
50k; 2 x 3ImV B ohrm Phono. Mag.
4rnV 50k; Phone Ceramic 100mV 1
Meg. Outpu! 250mV 100k.

OUR PRICE £8.97 P&P 20p

P&P 25p

P&P 25p

P&P 25p

PSU. 2x 30V, 2.24.. . £12.51
NT306 Transistor converter
12/15V AC/DC to 6V, nem

diam. shaft
PRP 15¢

knob and coupling. %"

OUR PRICE £1.62

AUDIOTRONIC AHA101
Stereo Headphone Amptifier

All sdicon,
transistor
amplifier oper
ates from mag
netic, ceramic
or tuner
nputs with
twin stereo headphone outputs and
separate volume controls for each
channel. Operates from 9V battery.
INPUTS. 5mV and 100m

OUTPUT: 50mV per channel

OUR PRICE £7.50 P&P 20p

EMI LUUDSPEAKERS
Modei 350 13 x 8" with
single tweeter/crossover
20-20,000Hz. 15 watts
RMS. Available 8 or

15 ohms.

OUR PRICE

£7.25 each Para7p
Model 450 13 x 8" with 3
twin tweeter/crossover
55— 13.000Hz. 8 watts -’
RMS. Available 8 or 15 ohme

OUR PRICE £3.62 sach_par
RUHS Reflex Horn Speaker

Built-in driver

unit. Impedence

16 ohms. Power G
rating 10W,

Response 380- | [0
7000Hz. Size

app. 6 x 6.

Waather and

shock protected.

OUR PRICE £4.97

P&P 30p

SPECIAL BARGAIN !t
STEREOSOUND SPEAKERS

Four bands covering 5&(”1/3(“81
B8FO. Built-in spesker. Operates from
220/240V AC. Brand new with instr-

uctions,

OUR PRICE £15.75 P&P 37p

pair of
stereo bookshelf
speakers, Deluxa
teak veneered
finish. Size:

8 watts AMS, 16
watts peal
Complete with
Din lead,

AES Astable multlvlbralor

NEW SINCLAIR PROJECT 80
HI-FI MOOULES & PACKAGES

240 Pawer Amplifier. £5.45
260 Power Amplifier. £6.9¢

Sterea 80 Pre-Amplif £11.95
Active Filter Uni . £6.9!

Praject 805... . £26.95
P25 Pawer Supply. £4.98
P26 Pawer Supply. £7.98

P28 Power Supply.

2 x 240/Sterec 80/PZ5.

; x 240/Sterea BD/PZG
x 2

1.06 f 'or P
AEH Bassﬁnev.. 99p | POST & PACKING 35p each
AE9 Treble filter, 99p
AE10 CCIR filte 99p

NEW FROM JOSTY-KIT
‘Amateur Electronics’

The professional boak far the ama:
—covers the subject trom basic
ciples to advanced electronic techni
uves. Complete with circuit board for
making ten of the kits listed above.
OUR PRICE £3.30 {No VAT)
P & P 25p plus VAT

FRUSTRATED

EXPORT ORDER !!
Philco Ford 5245 Mains Tape
2 track BSR deck
with push button

controls for easy .

counter and

volume control '

Complete with \\\/(
direct recordin =

lead, 1,200 reel of tape and spare roei.
200/280V AC. Fully guarantesd.
Philco Ford 5248 Mains Tape
Recorder.

Four track,

Piano key type

cantrols, tape

counter, record

volume and

tone controls etc

Complete with

arding 1,800° of tape and spare reel.
200/250V AC. Fuily guaranteed.
OUR PRICE £27.50  rar 75p

P&P S0p

OUR PRICE £12.95

Recorder.

aperation. Tape | “s,,~

hand microphone,

OUR PRICE £17.50  par 75p
two spaeds.

ng level meter, -

hand, microphone leed tor direct rec-
KE630 3 Station INTERCOM

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

DUR PRICE £5.25 P&P 50p

Practical Electronics

FM TUNER CHASSIS
6 transistor
high quality
tuner. Size

Double tuned
discriminator,
Ample output to feed mast ampiifiers.
Operates on 9V battery. Covers 88—
108MHz. Ready built, ready for use.
Fantastic value for money.

OUR PRICE £5.95
A1018 FM TUNER

Specification
as above FM
chassis but
complete in
cabinet with
on/aft switch,
Size: 184 x
86 x 127mm.,

OUR PRICE £9.65 P&P 30p

Sterea multiplax adapter £4.97

07558 DIGITAL CLUCK
MECHAN
Features
24 hour
alarm
settin
with bust
in buzzer
On/oft
and auto
alarm ‘sleep” switch. IMuminated rot.
ary dial with hours, minutes and sec-
onds. Automatically turns off radio,
TV, Ilrhl etc. and with auto-switch-
iny turn on again when required.
240V AC operation. Switch rating
250V. 3 Amp.

OUR PRICE £5.95 P&P 30p
BINATONE DS100 Digital

P&P 20p

Clock _—
240V mains =~
operation. ‘ [12] 15 7h]

Ivary case ]
with targe

clear numbers

tor hours,

mzmuleslnd seconds. Size 159 x 76 x

OUR PRICE £4.50 P&P 30p
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AUDIOTRONIC AMRS000
Global AM/FM Portable Radio

10 wave-bands
covering AM:
535

16—24MHz.
PS81: 30~-50 —

MHz. PSB2: 148— 174MHz, FM.B8—
108MHz. Air: 108~ 136MHz, Feature
tima zone map and timing dial. Large
clear scale. Telescopic aerial and built
in aerial. AFC on FM. 6" x4"" speaker
and parsonal nrxiace. Batte srr:\nins
operation. Size: 345 x 133 x 305mm.
OURPRICE £36.00  rarsop

AUBIOTRONIC DOLBY B
Noise Reduction Units

Reduca tape hiss by 3dB at 600Hz,
6dB at 1200Hz and 10dB for sil freq-
uencies a 000Hz. Size: 460 x

bove 3
203 x 79mm AC 220/240V

PROCESS 4

For use with semi-professional tape
recorders. Frequency response 30Hz
—20kHz + 2dB. S/N better than 70dB.
Fui) source/tape monitoring. Switch-
able multiplex filter. Supplied with

test tape.

OUR PRICE £50.00
PROCESS 2

Foruse with cassette and tape record-
ers. Frequency response 30Mz— 20k Hz
Switchable multiplex filter. 2 Dolby
calibration meters. Off tape monitor-
ing. S/N better than 70dB. Supplied
complete with test tape or cassette.

OUR PRICE £34.50 P&P So0p

P&P 50p

CT5050 Cassette Recorder
o
L

!
Instant racording and playing. Plano
key controls. Automatic level contral.
Built-in speaker, Complete with rem-
ote control microphone, carrying case
and shouluer strap.

OUR PRICE £8.50

P&P S0p

AUDIOTRONIC ACD660
Stereo Cassette Deck

A beautifully styled tous track stereo
deck with an outstanding specification
offered at a vamarkatﬂv iow price.
Incorparates a host of features includ-
ing switchable noise filter, normal/
chrome tape selector, twin VU meter
stider record/playback level contrals,
front panel headphone socket, record-
ing indicator lamp, phono/Din line in-
put sockets, 3.5mm microphone 1n-
sockets etc, etc. Frequency respanse:
40—12kHz {40—16kHz CrO2), S/N:
—A45dB. Crosstalk 45d8. Separation:
—35d8B. Noise limiter —6d8 at 10kHz.
Complete with connecting leads.

OUR PRICE £39.50 P&P 50p

Practical Electronics

AUDIOTRONIC

LOW NOISE CASSETTES

TYPE 5 10

c60 £1.37  £281 £6.16
coo £195 £370 £8.71
ciz0 £238 £450 £1065
AUDIQOTRONIC

Cr02 CASSETTES

TYPE 5 25
CRED €341 £6.72 £16.63
CR90  f£4563 £9.19 £22.80
AUDIOTRONIC

8 TRACK CARTRIDGES
TYPE Each 5

40M 750 £3.50  £5.50
80M 9%p £4.70 £8.30

P&P Cassettes 3p. Cartridges 5p each
OVER 10 of either POST FREE!

WALKIE
TALKIES

SKYFON 100mwW

OUR PRICE £24.95 per pair
P302 Two Channet 300mW
OUR PRICE £52.50 per pair

EA41 REVERBERATION
AMPLIFIER
Self contained,
transistorised, [~
battery operated (o™
Simply plug in =
microphone, guitar e1C 4nd vu ! 10
your amplifier. Volume control and
depth of reverberation control. Beau-
walnut cabinet. 184 x 77 x 108mm.
OUR PRICE £7.50 " peP20p
SPECIAL 5 T
FERGUSON | I
3406 HI-F) f
SPEAKERS

25 Watts. 4—8 ohms. 40Hz~ 18kHz.
Size 560 x 340 x 255mm. approx.
Wood grain finish with biack frants,

BARGAIN!
High quality 2 way speaker systems.
OUR PRICE £29.95 pR_paP £1

RECORD DECKS P&P 50p
BSR McDONALD
C114 Mini...

C129 Mono.
C137......

LINEAR 202

STEREO AMPLIFIER

20 Watts RMS Stereo Ampiitiec with
controls for volume, balance, bass a
treble, Mono/Stereo switch, loudness
and scratch filters. Uses 20 Silicon
transistors. Inputs for magnetic and
crystal cartridge, Aux. and tape.

OUR PRICE £22.50  paP 50p

SPECIAL BARGAIN!!

PHONIC 10 Two Way Speakers
Matched pair
of compact o
book-shelf
speakers of
unique design
Incorporating
22" high
frequency unit
iz woofer,
8 ohms imped-
ence. Size: 348 x
228 x 110mm.

OUR PRICE £8.85 pan

L

P&P 50p

LEAK TRUSPEED Mk3
RECORD i

a

P1003 Three Channel 1 Watt EE((Z:D'((AGE
OUR PRICE £71.25 per pair ;
P&P 50p per pair ne
NB. Licence required for use in UK '] CONNGISSEUR low
10218 T porT BD1 Kit. . s?ee«g

tereo Listening Station BD1 Chassis....... 1 s
o e, A e Lok by
and gain selection inth/Covar 5 0
o o dspeakars GARRARD constant turntable

with additional "

hcililx"or stereo  \

headphane

switching. Two

gain controls, speakers on off side
switch, sterea headphone socket.

OUR PRICE £2.25 P&P 15p

10257 Stereo....

AUDIOTRONIC STERED
HEADPHONES
LSH20 Individual
volume controls.
Stereo/mono
switch. 8 ohms.
40-19.000Hz.
OUR PRICE
£3.75 par 30p

LSH30 Open back
type. individuat
tone and volume
controls, 8 ohms.
30-20,000Hz

0OUR PRICE
£5.95 PaP 30p

LSHA0 Two way
eakar system
Individuat
volume controls.
8 ahms.
20-20.000Hz
OUR PRICE
£1.50 PaPr 30p

LSH60 3" speaker
units, 8 ohms.
Complete with
2ipped carrying

cdse.
20-20,060Hz.
OUR PRICE
£8.95 PaP30p

LSH50 Electrostatic
with self

powered enerpiser. i
and control unit,

with headphone >
speaker selector. I\ v/ L
4-32 ohms Ef ! e
20-24,000H2. :
OUR PRICE

£16.95 paP 30p

LQHA00 4 channel
dxnam-c head-
P

ones. Each ear-
peice has four
drive units.
4-32 ohms
20-20,000Hz

OUR PRICE £9.95 P&P 30p
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ERO 100SB..
GOLDRING

speed. 33 and 45 rpm Cast Allum-
inwm turntable. Fitted Goldring L75
arm and G800 cartridge, complete in
plinth with perspex caver. Size 321 x
400 x 191mm inc. cover. AC100-130
and 200-250V.

OUR PRICE £35.95

AUDIOTRONIC AMC50E
STERED Magnetic CARTRIDGE
Made by

SHURE the ; =55
AMC50E ! |
offers prof-
essional perf.
ormance at a
budget price
Frequency

P&P 75p

20Hz —20kHz
QOutput voltage
6.6mV. Compliance 5 x 10—6 cm/
dyne. Tracking force % to 2 grammes,
Stylus. Eliptical diamond .0007" x

OUR PRICE £4.50

AD-76K
STEREOQ
MAGNETIC
CARTRIDGE
Frequency
response 20Hz—
20kHz. Output:
§mV (kM2 5 cm/sec). 0.7 i concal

P&P 12p

PHILIPS
GA105/GP200.
GA205.

d stylus. Channel separation
20dB. Tracking weight 1%—2% gms.
Onginal price £3.50

OUR PRICE £1.95 P&P 12p

TELETON
F2100 i
STEREOQ

RECEIVER
SYSTEM

6 watts per channet AM/FM Stereo
tuner amplifier, Garrard 2025TC rec-
ord deck with phinth, cover and sterec
cartridge, and a pair of Keletron LS50

speakers. SUPER VALUE!

C

GAZ07. OUR PRICE £48.50 & ins. £1.25
BD2000. £43.60

80660 =| ALL PRICES
WHARFEDALE

Linton W30 Teak

Linton W30 Whit

EXCLUDE VAT

CALL INTO YOUR
NEAREST BRANCH
OR ORDER WITH
CONFIDENCGE BY
MAIL ORDER

CENTRAL LONDON

10 TOTTENHAM CT. RD. 01-637 2232
27 TOTTENHAM CT. RD. 01-63613715
33 TOTTENHAM CT. RD 01-636 2605
42/45 TOTTENHAM CT. RO.  01-636 0845
87 TOTYENHAM CT. RD. 01-580 3739
257/8 TOTTENHAM CT. RD.  01-580 0670
21 OLD COMPTON ST, 01-437 9369
I LISLEST. W2 01-437 B204
34 LISLE ST. WC2 01-437 9155
118 EOGWARE RD. W1 01-723 9789
193 EDGWARE RD. W2 01-723 821
207 EDGWARE RD. W1 01-713 311
Ji| EDGWARE RD. W2 01-262 0387
346 EOGWARE RD. W2 01-723 4453
382 EOGWARE RD. W1 01-721 4194
109 FLEEY ST. EC4 01-3535812
152/3 FLEEY ST. EC4 01-353 2833
378 HARROW RD. W9 01-286 9530

85 SOUTH ST. ROMFORO 70-20218

1046 WHITGIFT CENTRE, CROYDON

01-681 3027
27 EDEN ST. KINGSTON 01-546 7845
32 HILL ST. RICHMONO 01-948 1441

KENT

$3/57 CAMDEN RD.. TUNBRIOGE WELLS
0891-23242

LEICESTERSHIRE

45 MARKET PLACE, LEICESTER
0533-537678

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

HEAD OFFICE AND MAIL
ORDER DEPARTMENT

AUDIOTRONIC HOUSE.

THE HYDE INDUSTRIAL ESTATE,
THE HYDE. LONDON NW9 6JJ
TELEPHONE: 01-205 3735 & 5651

MAIL ORDER SPECIALISTS

We offer a speedy and efficient
service by mail order.
Remember to add 10°: VAT to
total value of goods including
carriage and packing and send
cash with order to head office.
TO AVOID DELAYS PLEASE
PRINT NAME AND ADDRESS
‘CLEARLY IN CAPITALS.

BARCLAYCARD
& ACCESS

Holders welcome
callinto any branch
or telephone your
order to head office.
CREDIT TERMS available for
Personal Shoppers on sales of
£50 and over

s

BARGAIN CENTRE

Many special clearance offers
and end of stock lines at

87 TOTTENHAM COURT RD.
FOR PERSONAL SHOPPERS.

EXPORT personal exports
arranged for overseas visitors
at all our branches.

Goods despatched to all parts
of the world through our Export
Mail Order Department
Immediate attention given to
orders ]

CHEQUES ACCEPTED
FROM PERSONAL
SHOPPERS ONLY WITH | ‘
BANKERS CARD

All prices correct at i awne |
16 1-74 but subject to ool !
change. €.& O.E. [y
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR |Tel. 021-327 2339
SPECIAL OFFER ! ! ! or1a! %;ZI.S!.ARD ELECTROLYTIC CAPACITORS
an erl
SMALL ELECTROLYT'CS Working Capacitance Max. RiDD'f
Ref. No.  Capacity  Voltage Price Ref No Capacity  Voltage Price Type No  Voltage Vdc uF Currentat50° C Weight  Price ,
Ha/t JHE 150V 4p | Hy/4 64uF 15V 4p 071 15332 16 h_——-—-__—_“h;snn__.a.a AMPS oot et 5
H8/1A 2|4 F e (2D | H7/4A 64uF 35V 5p 071 15472 16 700 ammm—— 4 mps ——-—t‘;z w1 7P
H8/2 2-2uF 25V 4p | H7s 80uF 16V 4p 071 15682 16 g 6800 5-8 amp 70z 22p
H8/2A 3.34F 25V 4p | H7/6 100pF 25V 5p 072 15752 16 amment 7500 + 7500 e 105 AMPS g 307 cump 37D
H8/3 3uF 50V 4p | H77 100uF 25y ap 072 15113 16 11000 + 11000 o 13-8 amps 4102 49p
HB8/3A auF 50V 4p | H8 125uF 16V 5p 071 16472 25 eubmmterd 700 vt 4 amps -—~r°1 2
He/4 4 JuF 25V 4p | H78A 1004F Erv 6p 072 16502 25 5000 + 5000 9-6 amps 30z rp
HB/4A SuF 54V ap | H7/9 ©  100uF Bav 6p 072 16752 25 7500 + 7500 126 amps 4oz 49p
H8/5 SuF 10V ap | H79A Wo5F 4V 4p 071 18681 63 680 2-1 amps 1oz 15p
H8/5A 5uF 150V 4p | H710 O 125uF 25V 6p
H8/6A 10uF 10V 4p [ H7/10A X 160uF 2.5V 3p 106 and 107 Serles
H8/7 10uF 70V 4p | HI 11 O 160uF 25V 6p 106 16223 25 22000 17 amps 100z 21.12
Ha/8 16uF 35V 4 | HI/TIA e 150uF 16V 5p 106 17103 40 10000 12 amps 7i02 94p
H8/8A 16uF 16V 4p [ HI/13A gy 200uF 25V 8p 107 10222 100 2200 10 amps 5oz 74p
fert8 sr 20uF v p | H7/14 o 220uF
H8/9 200F 70V 4p | H7/14A 2201+ Fnappggeed 6 Vnmmesgy ype No Voltage Capacitance Weight Price
H8/10 22uF 50V dp 20uF~25V—59 10215163 16 16000 8oz 20p
H8/10A 22uF 100V dp | H7/15A @ 220uF v 0 104 90003 20 39000 160z 30p
H8 11 25uF 12V 4p | H8/1A 2
K SiE w4 | ) .. 102 16802 25 8000 7oz 25p
4
N our e 7 || B, (u; 104 90001 45 20000 160z 50p
H8/12A 30uF 10V 4p | H6/4 A further 10% discount on lots of 100 of an t
H8/13A 32uF 50V 4p | He4A X 330uF Y 5p 5 o ONLE! iy Cho UTe
H8/14 40uF 25V 5p | He/s o 330uF 25V 10p Please calculate the weight of your order and inciude appropriate postage
H8/14A 40uF 16V 4p | HB/5A O BwF 35V 15p
H8/15 47TufF 50v 4p | H6/8 A 470uF 25V 10p Not over Ordinary Parcels  Not over Ordinary Parcels
zz; }5A ggu;‘ gsv ;p H6/BA gvouF 35V 20p 1:b 16p  10ib 37p
ul v p | H6/9 00uF 15V ap B
H7/1A 50uF 10V 4p | H6/9A 200uF 40V 20p 2ib 2p  14ib 47p
H7/2A 64uF 2:5V  2p | HE/13A 1000uF 25V 16p 4lb 25p  18lb 57p
H7/3A 64uF 25V 4p 6ib 2p 2210 67p
° =
ALL GOODS PLUS 10% V.AT. JNIJUNCTION TRANSISTORS similar to 2N2646 25p

100 wn‘r RESISTORS 1 VERO-BOARD CUTTER 20 ASSORTED UNUSED 8 COMPUTER PANELS

100 CERAMIC £ s 2 m nlnlo 15 BOARDS £ MARKED, TESTED £ CONTAINING MASSES OF

CAPACITORS ODD PIECES" TRANSISTORS DIODES, TRANSISTORS,

100 DIODES BC108, ETC. INDUC‘I’ORS RESISTORS

AND CAPACITORS |

POSTAGE 15p | PACK No 1 POSTAGE 15p PACK No 3 POSTAGE 15p ] PACK No. 5 POSTAGE 25p | PACK No. 7

100 RESISTORS 100 RESISTORS 1 YRANSISTORISED 100 RESISTORS

1 100 CERAMIC £1 100 CERAMIC £1 SIGNAL TRACER KIT £ 100 CAPACITORS

CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)

100 POLYSTYRENE MULLARD POLYESTER SIGNAL INJECTOR KIT

CAPACITORS ) CAPACITOHS
POSTAGE 15p PACK No 2 POSTAGE 15p [ PACK No. 4 POSTAGE 15p PACK No 6 POSTAGE 15p | PACK No. 8

RAYMER ELECTRONICS
RE 500 MICROCHIP I.C.

Advanced integrated Hi-FI Amplifier oniy requires connechon 5 watts AMS

to mains speaker and input A general purpose Audlo i.c. for the
Specifications load imp 416 ohm constructor capabie of 5 watts RMS
Output: 5 watts. O:P at less than 1% total distortion
Frequency response 20 Hz to 35kHz = 3dB torms an ideal basis for an excellent
Total distortion less than 1%. /P Imp Hi-F) system

100k ohm Nom. £8-30. Post free. Free Data |.C. £1-50.

Size 140 x 80 x 45mm Data. Printed Circuit Board. 7Sp.

COMPLETE QUADRAPHONIC
AMPLIFIER KIT: RE 4K

A Hi-Fi kit comprising CBS SQ decoder, preamplifier and four channel main amplifier. Alt moduies bulit and
tested.

Specifications

Similar to the Quadrix system (see below) but with four channel main amplifier giving 40 walts total peak

(Power Amp only shown

power . . £38-00. Post free
This is an opportunity to experience quadraphonic sound at the very minimum of cost Power Supply Extra {RE 35 psu)
e T

RE QUADRIX - S
This is a high quality CBS specification SQ decoder with Hi-Fi stereo amplitier Designed to allow the conversion of any B e I,
stereo system to full quadraphonic performance with minimum cost. Extraordinary new presence and reality of sound ) } ‘ 1
More than 20 Watts total peak power
Specifications
Decoder Ampiltier - o
I/P impedance 40k Power-O/P 5W RMS per channel (simultaneously) b= T
O P mpedance <3000 Distortion at full O/P less than 1% ‘ ,’ ’
Nominal /P 100mV RMS Sensitivity for full O/P 100mV e A0 -, :a 3
Front separation <60dB Active tone control Bass +10bB, Treble + 12dB at 100Hz-10kHz M
Rear separation <20dB toad impedance 8-16 ohms . FFL"P sqQ

€49:00. Post free T——

SQ records (full quad Ic sound) avallsbie direct NAME

specia, 0ffef Comprehensive list free on requeat. ’ ADDRESS

PLEASE SEND

GUARANTEE
ALL PRODUCTS ARE GUARANTEED AGAINST FAILURE FOR A PERIOD OF 12 MONTHS e, :(E/E"C"‘T’g“o",%g{m

AND WILL BE SERVICED FREE OF CHARGE IF PURCHASED DIRECT AND REFUNDED Stanley Rosd, Cambridge CBS 8L8, England. PLEASE ADD
TO US FOR REPAIR. (0223) $4414. Rag. No. 1021205 10% FOR V.AT
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*STILL AT £42:50
Solartron CD 7115.2 Double
Beam Oscilloscope D.C.—9
Mcfs; 3 MV/cm; trigger delay;
crystal calibrator; 4in flat faced
tube. In good working con-
dition. Carr. £1-50.

NEW WIDE RANGE WOBBULATOR
5 MHz to 150 MHz up to IS MHz

sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. Ideal for 107 or TV

IF alignment, filters, receivers. Can
be used with any general purpose
scope. Full instructions supplied.
Connect 6:3V A.C. and use within
minutes of receiving. All chis for
ONLY £575p. P. & P. 25p. (Not
cased, not calibrated.)

20 Hz to 200 kHz WB.

SINE and SQUARE GENERA.
TOR. Four ranges. [ndependent
amplitude controls, thermistor
stabilised. Ready to use, 9V supply
required. £7-85 each. P. & P. 25p
(Not cased, not calibrated.)

P.C.B, PACKS S & D. Quantity 2sqft
—notiny pieces, 50p plus P. & P.20p.
FIBRE GLASS as above £1 plus
. & P. 20p. Ferric Chloride
Res:s(ance Pen FREE (whilst stock
lasts}) on ail purchases of our
Fibre Glass pack.

5 CRYSTALS 70 o 90ka o/
choice, 25p. P. & P. IS

5 MOVING COIL METERS
various £2, P. & P, 37p.
CAPACITOR PACK-—50 Brand
new components only 50p. P. & P.

spaced
preset 30/100pF on ceramic base.
ALL BRAND NEW, 25p the lot.
P. & P. 10p.
FLAT FACED 4" Twin Beam Tube
type CV2193. Green trace.
new £4 each. P. & P.37p.

LIGHT EMITTING DIODES
{Red) from Hewlett-Packard. Brand

Brand

POTS—IO d|Heren( values. Bran'/
new—50p, P. & P. i7p

TRIMMER PACK. 7. Twin 50/
200pF ceramic 2 Twin 10/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air

PRACTICAL

WIRELESS

SPECIAL SPRING
FEATURES!

New 38p each. Holder Ip each.
GRATICULES. I2cm % [4cm high | Information Sp. APR”_ ISSUE
quality plastic I5p each. P. & P. 5p. PHOTOCELL equ. OCP7I, 13p
12" Long Persistence Crt, full spec each.

Price £7-50 to include V.A.T. & carr.
£l WORTH OF “UFS". Six
brand new capacitors all between
ISV and 100V. Total capacitance
not less chan 7,000mF. P. & P. 45p.

PHOTOMULTIPLIER type 931A
£3-25 each. P. & P. 25p

PHOTO RESISTOR type Clare
703. Two for 50p.
MODERN TELEPHONES type
706. Two-tone grey, £3-75 each.
Two-tone green, £3-75 each. Black,
£2-75 each. P. & P. 25p each.
Also TOPAZ YELLOW £4.50
each. P. & P. 25p.

Sound to Light Display Control Box
Hightlight your parties and discos. Simplified system
—easy to make, hours of fun.

Windscreen Wiper Delay
ROTARY SWITCH PACK.

e o W_orn-out wiper blades ? Build this easy-to-use
brand new switches (I cera;noic; with standard GPO _type dial, bell wiper control unit.
3 P.

and lead coding, £1-75each. P. & P
* . 25p.
COMPONENT PACK consisting
of § pots, various, brand new;
resistors i and § watt, many high

P.W. CRATA-—(Cassette Recorder and Tuner

DELIVERED TO YOUR Amplifier). Part 2 of this excellent new design. For

DOOR | cwt of Electronic

Scrap. chassis, boards, ete. No more details, see March issue of P.W.
etc.  Fine value ac 30p. |J| Rubbish. FOR ONLY £350.
PLEASE 20D 10% V.A.T.

impedance Matching
Buying hi-fi or building your own ? This article irons
outthe bugs.

SPECIALTOOL-KIT OFFER—FANTASTIC
VALUE...EXCELLENT QUALITY.

Superb kit of tools specially available to P.W. readers
for constructional projects.

. to 6.30 p.m. ANY DAY
CHILTMEAD 1D
7/9 ARTHUR ROAD, READRING, BERKS.
{(rear Tech. College) T.I.: Reading 582605/65916

PSYCHEDELIC LIGHTING UNIT IN KIT FORM

Make this fascinating three-channel unit from a kit which contains all
components needed to produce an ever changing light display. Takes ‘
its drive from the speaker terminals of a record player, tape recorder

or portable radio. Wil drive a total of 2kW of coloured famps at 240
volts. Supplied complete with PVC covered steel cabinet with holes
ready punched for controls and cable outlets.
Coloured lamps not supplie

Price per kit £11.95.

COMING IN MAY ISSUE

E ‘USlV S pp asic teCh“\qUeS i
XC e ou ‘e"le“l B i

ted.
dio and electronics. Fully illustra
ra

Master control included.

240 volt coloured lamps, each 30p.
METAL CABINETS

These attractive steel cabinets are PVC covered in a range of colours,

ler
. Osculoscope“ace Dou?\ scopes. Con
and offer an economically priced unit for the home constructor. The best O ut of osct o peam.
chassis, which has a white satin PVC finish, provides an easily accessible Getting the double
bulldmg area, with an integral fascia panel. The cabinet is supplied
complete with stick-on feet.

o)
verting singdle beamen:ad
Double beam Tor::aously

forms simulta
e Audio Amplifiers o
uta m|sunderstood su
o ith oscillograms.

Colours available include Green, Grey, Black, White and Blue

. Every
effort will be made to supply 2 selected colour, but please give alternatives

to show four
if possible.

Distortion in

author sorts
Te(g and shows examples Wi

nd
Car Cassette power supply @

ter
Audio Boos .
Relax with musuc——n\:letm
drowning your enjoy
radios, 100!

APRIL ISSUE OUT
MARCH 1 ORDER NOW 20p

The magazine with seven constructional
articles every month!

/

g

Approx. size in ins.
1 w. d.
4 5 21 75p
8 [ 3 £1-60
I (33 3 £2-04
Other sizes tospecial order. HOLES PUNCHED in front or back panels
to your own requirements. Please send S_A.E. for quotation.
FIXED VOLTAGE REGULATORS
TO3 case. Gives stabilised supply. MVR SV, MVR 2V, MYR IS V

‘All'priced at £1:65

Price ut car noise
yseful for car

VEROBOARD
. D.L.L. REED RELAY
x lin Tp
x 33 27p
x Si 19p
X ' 29p
x Sin Jlp

Operates from 5 volt TTL logic
elements. Normally open contact rated at
0-25A, 100V d.c. Price each £1-50

direct

Our CATALOGUE, priced at 25p post free in U.K., shows most of the
R.S. range of professional components, Prices include VAT.

All orders over 50p POST FREE—U.K. only. Overseas postage at cost.
S.A.E. with all queries please.

CELECTRON-E

P.O. Box No. |, Llantwit Major, Glamorgan, Wales CF6 9YN
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F.M.Q. VARICAP TUNER

NEW ! LP1400 DECODER MODULES
—LIMITED STOCKS £4.96

Prices include V.A.T. P. & P. 25p.

B. & B. ELECTRONICS

64 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.
Telephone: NEWARK 6895

LP1185/86 . . . . £9.00/pair |®
MC1310P .. .. .. £3.15 each
MFC4060 (late deliveries) .. .. 78p

P.C. BOARDS .. .. .. £1.87

READY BUILT BOARDS .. .. £23.00
COMPLETE TUNERS IN CABINETS £33.00 a

WINDSCREEN WIPER
DELAY KIT

Complete kit of parts including drilled and tinned fibreglass printed
circuit board.

The unit provides intermittent wiper operations with a detay up to

approximateiy 60 seconds which can be varied to optimise visibility in

conditions of light rain, spray, etc. The original wiper switch overrides
when normal operation is required.

E£3°60 incivding v.AT. & P. & P. Cash with order.
Additional relay available for foreign cars £1-10 including V.A.T.
ESSEX X-RAY CO. LTD.

57 THEYDON PARK ROAD, THEYDON BOIS
EPPING, ESSEX CMI6 7TLR

Multichannel Sound Controlled Light (PE Apr./Aug.
71). Sjc's (excl. SCRs), Rs, Cs, Pots, Cores—8 ch.
£18-42; 4 ch. £10-37, Reg. PSU £3:65, PCB—

PHONOSONICS
PCB's AND KITS
AT
LOW PRICES

4 ch. control (43in x 10}in) Mk. 2—also holds
rotary or slider pots £2-20. PCB (4}in x Sin) Mk. 2—for PSU, Sync Gen,
8 cores, 8 SCRs, £1-10. SCRs—IA, 50p.

holds relay and cores, £1-85.

(PE Mar./Apr. 73).
pc-base, Pot
Panel Lamp—Mono, £11-80; Stereo, £18-70.
£3.58, PCB—Main Circuit (33in x 9in) (Stereo) also

PCB—S5ub-Assembly. (24in x 64in) (Stereo) Mk.2
holds Sw, Rs, Cs, Presets and mounts on Sw's, 80p,

HI-FI TAPE LINK
S/c's, i.c.’s, Rs, Cs, Relay and
and pc-bases, Sw's, Pots,
PSU,

Cores

MAILING LIST

New quarterly serviqc
Details with current list

BIOLOGICAL AMPLIFIER
(PE Jan./Feb. 73). P/A Set—S/c¢'s,
i.c.'s, Rs, Cs, Pots, PCB (l4in x 3%in),
£3-.20. O/P Stages (S/c's, Rs, Cs,
Pots and Sw's as reqd.). Alphaphone
53p, Cardiophone 6&p, Freq. Meter
£1-60, Vis-Feedback 55p. Audio Amp
PC7 avail. to order £5-20.

LOUD-HAILER AND SIREN
(Pre-amp and Siren Generator)
(PW Dec. 72). §/c's, Rs, Cs, Pot, PCB
{24inx21in). £2,20 (While stocks last).
Main Amp Module PC5+ obtainable

to special order, £6-25,

ELECTRONIC PIANO
{PE Sep. 72/)an. 73). Details in lists.

REVERBERATION UNIT
(PW Nov./Dec.72). S/c's, Rs, Cs, Rotary Pots, T/fmr, £6-44,
9in Spring Unit, £3.75,

also holds sliders, £1-20,

PCB (2in x | 1}in)

VIBRASONIC GUITAR
PRE-AMP

(PW Sept. 70). Incl._ Mic P/A, 2-
Guitar P/A, Trem and Tone Controls,
Master Volume. S/c's, Rs, Cs, LDR,
Rotary Pots, Lamp, Coupling T/{mr,
£6-97. PSU, £3.57. PC in x
103in) Mk, 2, also holds 7 rotary or
slider pots, £1-75.

GEMINI STEREO AMPLIFIER
(PE Nov. 70/Mar. 71) Stereo Sets & PCBs. Pre-amp—S/c’s. £}-80. Rs, Cs, Pots
and Sw's—with {W MO Rs, £11-32—with W or W CF Rs, £9-60. PCB (34in x
10%in) for sets with MO and W Rs, also holds rotary or slider pots and Maka-
Sw's, £1-90. Main Amp—Rs, Cs, Pots, £5-39. PCB (34in x 5in), £1-15. PSU—Rs,
Cs, Pot, £3-97, PCB (2in x 4in), 65p.

GEMIN! STEREO TUNER 8 WATT_AMPLIFIER
(PE Apr.jJun. 72). PCB as publ, | (PW Nov./Dec. 72). Pre-amp—S/c’s.
£1-50. Rs, Cs, Pots, Sw—Mono, £2-50;
Stereo, £5.45, PCB  (3{in x 74in)
{Stereo) also holds rotary or slider
pots and Sw, £1.50. Main mp—
S/c's, Rs, Cs, Pot—Mono, £3:65; Stereo,
£7-30, PCB (24in x 3in) Mono), 60p.

LOGICAL RADIO CONTROL AND MODEL SERVO CONTROL
(PE Feb./Jun. 72)—Still some PCB's left.

MICROPHONE MIXER
(PE Apr. 69). S/c’s, Rs, Cs, Pots,
PCB (3}in x 4fin) aiso holds 6 rotary
or 4 slider pots, £3-70.

ULTRASONIC
TRANSMITTER-RECEIVER
(PE May 72). S/c's, Rs, Cs, Por,
Relay, Dual PCB (2in x S4in), £3-90.

T/ducers excluded.

ALSO
PCBs as published (white stocks last)
e

or:
DIGICAL PSU (PE Aug. 72}, 50p
OSCILLOSCOPE P/A (PE Aug. 72), 33p
TRIFFID (PE Feb. 73), 60p

AND
DIGITRONIC (PW Mar, 73). Read-
out PCB (14in x 34in), 60p.

TAPE NOISE LIMITER

(PE Feb. 72). S/c's, Rs, Cs, Pot, PCB
(Iéin x 3in), £2-30, Reg. PSU and
PCB (14in x 24in), £3-30,

VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlled
Light with_built-in variable strobe,
(PE June 72). S/c’s, Rs, Cs, Pots,
T/fmrs, Keyswitch, £10-38, PCB (34in
x 74in) Mk. 2, also holds pots, Sw,
TiT7 THmr, £1-50. SCRs—IA, 50p.

PHOTOPRINT PROCESS
CONTROL

o
(PE Jan./Feb.72). For colourand B & W
—finds exposure, controls timing,
stabs. mains voltage. S/c’s, SCR, LDR,
Rs, Cs, Pots, Relay, Keyswitch,
THmr, £7-50 PCB (34in x 54in) also
holds pots, Sw, relay, £1-20.

SOUND SYNTHESISER
(PE 1973)

SWITCHES Details of PCBs & Components in
SEMICONDUCTORS CecrnoLy CA';:C'T:g'T‘fLUM roLvesten | Thkawitch: i P
AC LECTROLYTIC (1 haft  asseme
AciTe 200 | ZT80% 145 220110 6p | BEAD  (1F/V) | C280AE bly 48p '
ADI6] 40p | ZTX531  22p | 1-0/63 6p | 220/16 & [ 01735 12p 5OVIF) | Wafers e RONDO (PE current series)
8DI07 9p | 2N697 18p | 2-2/63 6p | 220/25 10p | 0-22/25 12p | 001 3p | 2Cresns  (per
BCI08 9 | IN706  13p | 4.7/63 op | 220/40 120 (04735 13p | 00IS 3p (Bkol®  M2p ] PHASING UNIT (PE Sepr.73)
BC109 % | 2N9I4 22p | 10/25 6p | 226/63 18p | 1-0/35 12p | 0-022 3p | P35 %
BCi47 Mo [2N1304  20p | 10/63 ép | 330/10 6p | 1-5/35 16p | 0-033 3p | RO 2 T S THEXEOS URE
BCi48 Mp | 2N17I1 18p | 15740 6p | 470/6°3 6p 22135 126 | 0-047 3p | femarys . [|METER AND THERMOMETER
BCI49 1p y2N2219  25p [ 22/10 6p | 470/25 12p | 4.7/35 12p | 0-068 30 | Muldipole P (PE SEPT. 73)
BCIS57 12p [ 2N2905 23p | 22125 6p | 470/40 16p (10716 12p | Ot 30 [ Lever:
BCI58 12p | 2N2907  22p | 33/6-3 6p | 500/64 40p | 10/25 16p | 0-15 5P [ 4CL/4CL £1.30 (] SEMICONDUCTOR TESTER
BCI59 12p | 2N3702  10p | 33/l6 6p | 680/6:3  10p | 15/6°3 16p (022 3P [ 4CLJ4CN £1-30 (PE OCT. 73)
SRl g R leme glees, sl e RO Ag
P a P P 16- P h P TR
S b B S A R e L LAY | It At
p P p P 1-0 P .
8C214L  13p | 2N5777 0p | 47/63 6p | 2200/25  45p
BCY7I 22p | IN914 4p { 100/10 6p | 2200/40  50p | POLYSTYRENE 63V 5% (pF) | RELAYS PROJECT Q4
BFY50 20p | IN400I 6p | 100/25 6p | 3300/63 130p | 10t022003p; 3300 to 8200 4p; 2:C0 12v.  £1 (PW Quadraphonic System 1973)
DA ab| i liige i Lot oo s
P p | 100/6. 12p / P 4
MIE3055  83p | IN400S  10p | 150/16 6p | 470025  75p *vsgc:s/nsc'r?rs.(fwss‘;nclgs') ;| §le, 200 DETAILS IN LISTS
og;? f;" gil;ls '|;p 150/63 12p | 4700/40  93p | {\y 367 M0 "',*p o B R;;;
P p .0.
cs4 24p | OA200 7p
ORPi2 48 i 50 GENERAL
TIS43 243 P VAT P & P SAE All PCBs Fibreglass, Drilled, Roller-Tinned. -Layout and
Q & Circuit Diagrams Free with each PCB. Unless stated ‘‘as
FOR published”,” PCBs are designed by Phonosonics. Pots
are rotary unless stated as slider. Prices and deliveries
ADD ]0% 15p FREE L'ST of individual components subject to stock availability.
Export: P. & P. extra, VAT: non-applicable.

PHONOSONICS, DEPT. PE23, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW

MAIL ORDER ONLY
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CASED
AMPLIFIERS

Polished wooden cabinet 14 x
3 x 9in containing a sensitive
(20uV) 4 valve amplifier with
tone and volume controls. 3W
output to 7 x 4in 30 speaker,
Also included is a non-standard
tape deck with solenoid opera.
tion, Supplied in good working
condition complete with circuit
diagram. Standard mains opera-
tion. Only £3 (€1 up to 200 miles,
€1:25 over), Suitable cassette £I1,
Spare head 30p; Amplifier chassis
only, complete and tested £1-65
{40p). 7" x 4" speaker 40p (12p).

71b BARGAIN PARCELS

Hundreds of new components—
resistors, capacitors, crystals,
pots, switches, computer panels
with transistors and loads of
odds and ends. Still only £1.65
(40p).

NEW COMPONENTS

o
S
»
-3
5>

50
(o]
Y
wn
@
¥

o
"0

B 71 8p;
OCI140 25p; OCI70 ISP. OCI7t
15p; BFY B 12p; BCY72 8p;
2N 3055 355' XCl2l 5p; BCI07
8p; 2N3708 8p; 741C TO99 or
8 pin DIL 32p, IOOV 8A diodes
20p; 3.9V 400mW zeners

50 0p);
3QP capacitors, all types £1 (30p):
29 assorted 10X crystals §75p
(3p): 40 assorted pots £/ (3Pp).

EX.-COMPUT
QUIP

12001t 4in in NAB spool
68p (30p); 1800ft %in tape on
104in NABspooImcaseéBpHOp),
Screw top electrolytic capacitors:
20,000uF 50V 60p {25p), 46,500uF
25V 6&0p (25p); 35 OOOLLF 15v
40p (20p); 40, OOOLLF 10V _40p
(20p); 20,000uF 30V 40p {20p);
25,0004:F 25V 40p (20

Fans: 230V 50Hz 6{r|n dia. blades
800 r.p.m. comple:e with gr:ll
and mounting plate £2-50 (40p).
Heavy du(y heat sinks 6 x 5§ x
3in i £ transistors

ER SUPPLY U
Maihs transformer, 2A the
cut-out, bridge rect. gives B7-
10:5V with 2 extra caps, ta

COMPUTER PANELS

3lb assorted panels £1

71b £2 (40p); 561b £13 (c/pd) I2
top quality panels containing
power transistors, IC's, trimpots,
etc. £2 (30p); 100 boards £1%
{€1). Pack containing at least 500
components including at least 50 c/fo lever switches, 3 trimpots,
transistors 60p (20p etc. 60p (10p)

ADD 10% TO TOTAL FOR VAT
Carr. in brackets; small parts 5p

GREENWELD (PEI0)

24 Goodhart Way, West Wickham, Kent, SHOPS AT: 21 Deptford
Broadway SEB. (Tel. 01-692 2089) and 38 Lower Addiscombe Road,
roydon.

eet supplied 75p (20p).
D UN
Useful mo: ntaining OC35,
2 x OC44, GETIO03, R's, C’'s, etc.

40p (10p). Cat's whisker and
crystal I5p; Unit with 2 modern

Maxi-Super HT 1810 and
Maxi-Mini HT 1800
Solder Sippers

Designed for use when working
or re-working P.C. Boards. Per-
mits removal of molten solder
from -Multileg components, en-
abling easy extraction. The sol-
der is ‘sipped’ through the noz-
zle, and automatically ejected
whenthe instrument is next used.
A Swiss precision instrument
manufactured to a high degree
of accuracy.

The anti-corrosive outside casing
has a knurled finish for more
positive grip, and encases plated
internal parts.

The Maxi-Super has been design-
ed with a 3.5 kg. spring action
recoilless plunger, whilst the
Maxi-Mini with its conveniently
shaped operating button, has a
2.5 kg. spring action plunger,
protected by a channel guard.
Both models have been designed
with an easy-to-replace ‘dupont’
teflon screw-in nozzle.

TWO NEW
SOLDER
SIPPERS
MAKE DE-

Longs Ltd.
Hanworth Lane
Trading Estate
Chertsey Surrey
KTi69L2Z.

PLEASE FORWARD  PLEASE SUPPLY  PLEASE SUPPLY
without obligation Maxi-Super HT Maxi-Mini HT
[ further cetails. 1810 at £6.60 1800t £4.95__| |}
l I enclose chequevalue £ l
NAME_ POSITION
COMPANY : I

I AODRESS i l

SIGNED _
Prices mclude VAT Reg. England 6849(“
(N N N N N 3 N N N N B ]
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MEN!
GIRLS!

YOU CANEARN £70p.w.

Plusan eg'«:iting ife and a secure future.

Get into the fabulous Computer Industry now. On the ground
floor, While industry, commerce, science and governments
are desperately seeking trained personnel. Give us
only four to six weeks and we can train you in any one
of the three vital careers in computers: (1) Pro-
gramming (men and girls). (2) Operating (men and
girls). (3) Key Punchlng (girls exclusively).
We are the only training organisation able
to make this offer. And our teaching
methods succeed because they combine
specially prepared courses with equip-
ment such as the unique Eduputer, exclu-
sive to us.

Thanks to our methods, people from
all walks of life have cxchangcd bor-
ing, under-paid, insecure jobs for
careers that have meaning, prestige
and security.

Past performance counts for
nothing. Provided you have the
aptitude (which we can discover
quite simply), there is no reason
why you should not get out of
the rut and into Tomorrow’s
World—the fascinating world of
Computers.

The moment you qualify—and we
will help you do just that—one of
our own exclusive appointments
agencies will introduce you to oppor-
tunities galore. Worldwide. At no
cost to you. All part of our continuing
service.

What have you to lose by enquiring?
Information and advice are yours for the
asking. Post the coupon TODAY for full
details FREE and without obligation.

London Computer Training Services
S61, Oxford House, 9-15 Oxford Street, W.1.
Telephone 01-437 9906

Please send me your free Name
illustrated brochure on training
for Computer Programming D
(men and girls)
Computer Operating
(men and girls) D
Key Punching (girls
exclusively) D
(Tick appropriate box) Tel.

287
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Sinclair Project 80
exciting

=i

channel O 10 20 30 40 50 60 70

Project 80 tuner Stereo decoder Project 80 Active Filter Unit {AFU)

only 3’ deep x 2°* high .

Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within
elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless — superb hi-fi systems can be installed in ways
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from
clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of
knobs and all modules in the range incorporate new up-dated circuitry with emphasis on performance standards and built-in protection
against overload and shorting. The aim was to re-think modular construction completely — to make it infinitely more versatile, even simpler
and more reliable — the result — Project 80 — another triumph for Sinclair, and the most exciting construction modules ever.

the slimmest,most elegant hi-fi modules ever made

Ty_pical Project 80 applications

System The Units to use Units cost
Simple battery record player Z.40 £545
54p VAT
>
Mains powered record 2.40,PZ.5 £10-43 w
player £104VAT ﬂﬂ
30W. RMS continuous 2 Z.40s, Stereo  £30-83 =
sine wave stereo amp. 80;PZ.6 £3.08 VAT
50W (8 Q) RMS continuous 2 x Z.60s, Stereo  £33-83 \ y
sine wave de luxe stereo amp. 80; PZ.8 f3.38VAT
Indoor P.A. Z2.60,PZ.8 £14-93 Mount Project 80 on a bookshelf,
£f1.49V AT a loudspeaker. a lampshade base
a false wall with two Q.16 loud-
Project 80 FM tuner, decoder. and A F.U. may be added as required speakers ... almost anywhere.
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new thinking in medular hi-fi

Stereo 80 pre-amplifier
and control unit

v

@ For P.U,, radio and tape
@ Tape monitoring switch
@ Simplest ever fixing

Each channel has 1ts own separate tone and volume controts operated by
shders, enabling 1deal environmental matching to be obtained. A virtual
earth input stage forms part of the up-dated circuitry that ensures the
finest possible quality from ail signal sources. Generous overload margins
are allowed on all inputs. Clear instructions with template are supplied.
TECHNICAL SPECIFICATIONS

Size — 260 « 50 x 20mm (104 % 2 x %ins)

Finish — Black with white indicators and transparent Siiders

Inputs — Magnetic pick-up 3mV RIAA corrected; Ceramic pick-up 300mV

Radio 300mV; Tape 30mV

Signal/noise ratio - 60dbL,

Frequencyrange — 20Hzto 15KHz + 1dB. 10Hz to 25KHz = 3dB
Powerrequirernents — 20 to 35 volits

QOutputs — 100mV + AB monitoring for tape

Controls — Press button for tape radio and P.U. Shiders for volume, X

bass (4 12dBto — 14dB at 100Hz) treble (+ 11dBto — 12dB at 10KHz)

rer. £11.95 +\£/1A119
Project 80 FM tuner
and stereo decoder

@ Twin dual varicap tuning:

4 pole ceramic filter: state stereo indicating

switchable A.F.C. beacon.
Making the Project 80 F.M. tuner and decoder available separately gives
a wider choice of systems and saves money where stereo reception may
not be required. The tuner 1s a triumph of electronic design and assures
excellent performance. The decoder gives a 40dB channel separation with
150mV output per channel. Both units may be used with other than
Project 80 systems.
TECHNICAL SPECIFICATIONS OF TUNER
Size —85 x 50 x 20mm (34 x 2 x Zins)
Tuningrange — 87510 108 MHz
Detector — I.C balanced coincidence forgood A M. rejection
Onel.C. equal to 26 transistors
Distortion — Q2% at 1 KHz for 30% modulation
4 pole ceramic filterin |.F. section
Aerialimpedance — 75 €t or 240-300
Sensitivity — 4 microvolts for 30dB quieting
Output - 300 mV for 30% modulation
Power requirements — 23 to 33 volts
DECODER
Size~47 x 50 x 20mm (1§ x 2 x Zins)
One 19 transistor |.C.

Guarantee

If, within 3 months of purchasing any product diregt from us, you are
dissatisfied with 1t, your money will be refunded on production of receipt
of payment. Many Sinclair appointed stockists also offer this guarantee.
Should any defect arise in normal use, we will service it without charge.

@ On the decoder, solid

rre £11.95 L1
rap. £7.45 95

For damage arising-from mis-use a charge (typically £1-00) will belmade.

sirnc—i=ir-

Sinclair Radionics Ltd. London Road, St. lves, Huntingdon PE17 4HJ
Telephone St. lves (0480) 64646
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Z.40 & Z.60 power amplifiers

totally short-circuit proof,

Intended for use in Project 80 installations, these modules readily adapt
to an even wider range of appltcations. Both incorporate built-in protec-
tion against short circusting and nisk of damage from mis-use 1s greatly
reduced.

ZAQTECHNICAL SPECIFICATIONS

Size— 55 x 80 x 20mm (24 x 3% x Fins) 9transistors

Input sensitivity — 100mV

Qutput — 15 watts RMS continuous into 8 € {3bv)

Frequencyresponse — 10Hz — 100KHz + 1dB

Signal/noise ratio — 64dB

Distortion —at 10 watts into 8 €2 less than0-1%

Power requirements — 12 to 35 volts

Z60TECHNICAL SPECIFICATIONS

Size — 55 x 98 x 16mm (24 x 33 x 2ins) 12 transistors

Input sensitivity — 100-250mV

Output — 25 watts RMS continuous into 8 € (456V).

Distortion —typically 0-03%

Frequency response — 10Hz to more than 200KHz + 1dB
Signal/noise ratio — better than 70dB

Built-1n protection against transient overload and shost circuiting
Load impedance —4 €2 min. max safeonopencircuit

ZA40RRP £5.45 - 0654VAT Z.60RRP £6.95 + 0-69pV.AT.

Project 80 active filter unit

Makes a highly desirable part of
any worthwhile system where
inputs may be from record, radio
or tape. As with Stereo 80,
separate controls applied to
each channel make It easier to
obtain ideal stereo balance.
TECHNICAL SPECIFICATIONS
Size - 108 x 50 x 20mm (4% x 2 x fins)
Voltage gain — minus 0-2dB
Frequency response — 36Hz to 22KHz controls minimurm
Distortion —at 1KHz —0:03% using 30V supply

HF cut off (scratch) — 22KHz to 5-6KHz, 12dB/oct. slope
L.F.cut off (rumble) — 28dB at 20Hz. 3dB/oct slope

rer £6.95 1027
Power supply units

PZ.8

Stabilised Re-entrant current hrmit-
ing makes damage from overload or
even direct shorting imposstble.
Normal working voltage (adjust-
able) 45V.

@ For scratch and
rumble control
@® Transistorised
active circuitry

R.R.P.£7-98 + 0-79pV.A.T.
Without mains transformer

5V.stabilised
P.£7-98 + 0-79p V.ALT.

PZ.5 30V unstabilised PZ.6
R.R.P.£4-98 + 0-49p V.AT. R.R.

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid _

for which | enclose Cash/Cheque for £ including V.AT.
Name

Address
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Practical Elecironics Classified Advertisements

RATES: 9p per word (minimum 12 words).

Box No., 20p extra. Semi-Display £7 per single column inch.

Advertisements must be

prepaid and addressed to Classified Advertisement Manager, ‘‘Practical- Electroni¢s” IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

SITUATIONS VACANT

TECHNICIANS AND ENGINEERS
FOR ST. ALBANS AND LUTON

QUALIFIED OR NOT!

OPPORTUNITIES for challenging work on testing and
calibrating valve and solid-state electronic measuring equip-
ments embracing al! frequencies up to u.h.f. in Production,
Service and Calibration departments.

APPLICATIONS are invited from people of all ages with
experience or formal training in electronics and from Ex-

Services technicians.

HIGHLY COMPETITIVE SALARIES,

negotiable and

backed by valuable fringe benefits. Overtime normally

available.

GENEROUS RE-LOCATION EXPENSES available in

most instances.

CONDITIONS excellent;

free life assurance, pension
schemes, canteen, social club.
375 hour, 5-day, working week.

WRITE or phone for application forms quoting reference

PE743.

MARCONI INSTRUMENTS LTD,
Longacres, St. Albans, Herts

Tel : St. Albans 59292

Luton Airport, Luton, Beds

Tel: Luton 33866

THE QUEEN S AwARD.
10 INDUSTAY 197 1

A GEC-Marconi Electronics Company

OPPORTUNITIES IN AUSTRALIA for Video/ -

CTV/CCTV Technicians. Progressive company,
member of major Australian group expanding
rapidly in video field requires experienced
technicians in colour TV, video system,
closed cireuit TV systems including cameras.
Top salary, car supplied, assistance in travelling
and housing. Locatiois—Hobart, Melbourne,
Sydney. Telephone: ANNE GRAHAM,
London 01-636 0541 for further details.

BOOKS AND PUBLICATIONS

DIRECT FROM MANUFACTURER—a compre-
hensive catalogue of U.H.F. and V.H.F/F.M.
aerials, fixing brackets, chimney lashings,
clamps, masts, amplifiers, cable, etc., for the
D.I.Y. enthusiast. Complete with useful
installation hints. Send 3 stamp to
CLAYDEW ENTERPRISES (P.E.), 261
Hardness Street, London, SE24.

LADDERS

LADDERS, ‘Special Offer” Unvarnished Triples,
9ft 7in closed—24ft 7in extended. $18-70
delivered. HOME SALES LADDER CENTRE
(PEE2), Haldane (North), Halesfield (1),
Telford, Shropshire. Tel. 0952 586644.
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FOR SALE

FIBRE OPTICS
Flexible Light Pipe for conveying lights to in-
accessible positions. Fibroflex Type |. Glass
I'14mm effective dia. PYC sheathed. 44p per
metre. (VAT inc.), P. & P. 10p. Any quantity.

Polariser Sheet up to | sq. ft. max, size. 16ip
per sq. in. (VAT inc.), P, & P. up to 6 in. square
10p; over 6 in. square 30p
Cut down glare
% See those nixie tubes
% <Cross them for light control
% Make your own strain gauge for plastics
and glass

Circuit Board Etching Kits. Full instructions.
£1:374 (VAT inc.), P. & P. 20p

Photographic CDS Light Cells—used (with
part of origina! circuit free), 33p (VAT inc.),
Post free,

All items are strictly C.W.O.

From: ARVIN SERVICE COMPANY
12 CAMBRIDGE ROAD
ST. ALBANS

S8EEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

TV LINE OUT-PUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandycombe
Road, Richmond, Surrey TW9 2EQ@Q
01-948 3702

CATALOGUE NO. 18, Llectronic and Mechan-

ical Components and manufacturers’ surplus.

Credit vouehers value 50p. Price 23p, inclu-

ding post. ARTHUR SALLIS RADIO

&OSN TROL LTD., 28 Gardner Street, Brighton,
Sex.

LABORATORY EQUIPMENT. C(osser oscillo-
scope £20. 4 channel recorder. 4 channel
amplifier, Pye current amplifier/voltage supply,
all £30 each. Racal voltage supply £8 or £100
lot. Telephone: Worcester 421110 (Evenings).

FOUR CORE Self adhesive ribbon cable,
14mm 1mni. Very unobtrusive and easy
to install. 1ldeal for stereo speaker wiring,
intercoms, ete. 6p per yard. 3.A.E. for sample.
RCC COMMUNICATIONR, 107 West Street,
Ewell, Surrey.

~ SERVICE SHEETS

S8ERVICE SHEET8 for Televisions, Radios,
Transistors, Tape Recorders, Record Players,
etc., from 5p with free Fault-Finding Guide.
.A.E. orders/enquiries. Catalogue 15p.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 29066,

S8ERVICE SHEETS, Radio, TV, ctc. 8,000
models. Catalogue 16p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

Please mention

PRACTICAL |
ELECTRONICS

when replying to
ADVERTISEMENTS

EDUCATIONAL

CITY AND GUILDS EXAMINATIONS

‘Make sure you succeed with an ICS

home study course for C & G Electrical
Installations, Telecommunications
Technicians and Radio Amateurs. Free
details from: International Corre-
spondence Schools, Dept. 730D, Inter-
text House, London, SW8 4UJ.

COLOUR TV SERVICING

Make the most of the current boom.
Learn the techniques of servicing
Colour and Mono TV sets through new
home study courses, approved by
leading manufacturers. Also radio and
audio courses. Free details from:
International Correspondence Schools,
Dept. 730D2, Intertext House, London,
SW8 4U1J.

TECHNICAL TRAINING

Get the qualifications you need to
succeed. Home study courses in Elec-
tronics and Electrical Engineering,
Maintenance, Radio, TV, Audio, Com-
puter Engineering and Programming.
Also self build radio kits. Free details:
International Correspondence Schools,
Dept. 730D3, Intertext House, London,
SW8 4UJ.

Practical Electronics March 1974



TELEVISION

TRAINING

I6 MONTHS’ full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners.

I3 WEEKS’ full-time Colour
TV Servicing course (including
Mono revision) for men with a
good electronics background.

Next session commences on
April 16th.

Prospectus from London Elec-
tronics College, Dept. A2, 20
Penywern Road, London SW5
9SU. Tel. 01-373 872I.

OPENSHAW TECHNICAL COLLEGE, Whit-
worth Street, Manchester, M11 2WH. Evening
courses for radio experimenters, including
radio, clectronics and model control. All
facilities available including professional
instruction.  For further details telephone

061-223 8252,

WANTED

PRECISION
POLYCARBONATE CAPACITORS

Close tolerance. High stability. Extremely low
leakage. All 63V d.c. Plus or minus 1% tolerance
0-47uF, 56p; 1-0uF. 66p; 2-2uF 80p; 4 7uF £1-30;
6 BuF £1-64; 10pF. £2; 15uF £2-75. Also available
+2% and *5%. ex. stock.
TANTALUM BEAD CAPACITORS: Values available
01, 0-22 0-47, 10. 22 4 7.6 8uF at 15V/25V or
35V, 10uF at 16/20V or 25V 15uF at 10/16V or 20V,
22uF at 610V or 16V, 33uF at 6V or 10V, 47uF at 3V
or 6V, 100uF at 3V. All at 10p each 10 for 85p; 50 for £4.
TRANSISTORS: BC107. BC108 BC109. All at 9p each
6 for 51p; 12 for 96p. May be mixed for quantity price.
BC182 and BC212 at 10p each AF178 at Xp each.
All brand new and marked. Full spec devices.
POPULAR DIODES. IN914, 8p each 8 for 45p; 18 for
90p. IN916, 8p each. 6 for 45p; 14 for 90p. 1544, 5p each
11 for 50p; 24 for £1. All brand new and marked
NEW LOW PRICE—400 mW Zeners. Values available
47 56 68 75 82 91,10 11,12 13:5 15V
Tol. +5% at SmA. All new and marked. Price 7p each
6 for 39p; 14 for 84p. Special offer 6 of each voltage
(66 zeners) £3-65.
RESISTORS. Carbon film 5% W at40°C {Wat70°C.
Range from 2 201 to 2 2MN in E12 series. i.e 10 12
15. 18 22, 27 33 39 47, 56, 68. 82 and their decades
High stability low noise. All at ip each 8p for 10 of
any one value 70p for 100 of any one value. Special
gsack—'lo of each value 2 20 to 2 2M{ (730 resistors)
-

440V A.C. CAPACITORS: 0-1uF size 1in x 4in 40p;
0-25uF (14in x ¢in), 55p; 0 47 and 0-5uF (1§in x 3in).
66p; 1-0uF (2in x 3in). 85p; 2-OuF (2in x 1in} €3-15.
SILICON PLASTIC RECTIFIERS 1-5A. Brand new
wire-ended DO27 100PHV at Tp each. 4 for zsﬁ.
400PIV at 8p each' 4 for 30p; BOOPIV at 11p each,
4 for 42p.
7p post and packing on ail orders below £5.
Export orders—piease add cost of air/sea mail.
PLEASE ADD 10% VAT TO ALL ORDERS
Send S A E. for Iists of other ex-stockitems. LE D 's
disc capacitors, electrolytics. etc Wholesale price lists
available to bona fide companies

MARCO TRADING
Dept. E3, The Mullln*n Statlon Road
Wem, Salop.

Tel Nantwich {Cheshire) 63291

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
' 367 Kensington Street
Bradford 8, Yorks.

RECEIVERS AND COMPONENTS

(MAIL ORDER ONLY)
77 Hayfield Rd., Salford 6, Lancs.

Veroboard 6x5 0:1 Matrix, 2 for £I.
4x4} 0-1 Matrix, 4 for £1. 12:32 0I5
Matrix, 75p each.

Mullard A.M. Module. I.F. Strip, LP1166,
£1-10 inc. P.P.

FM Tuner with R.F. Stage and A.G.C,
3 transistors, neg. earth, 24X 2 1§ in with
circuit, £1-37% inc. P.P.

Crouzet Geared Motors, 30-60 r.p.m.
New, £1-54 inc. P.P.

UHF TV Tuners. Transistorised, £1-65
inc. P.P.

VCRI138 CRT. New, boxed, £3-30 inc. P.P.
Transformers. 7-5V + 7-5V A, é6p inc.
P.P. 12-0-12v, 100mA, 9%0p inc. P.P,
9-0-9V, 100mA, 69p inc. P.P. 20V, IA,
88p inc. P.P. o .
Transformers. 52-0-52V, 1A 4 22-0-22V,
200mA, £2-20 inc. P.P.

P.C. Board. §/S, 54 X 54in, JO for 70p
inc. P.P.

Panel with 2 SN7490, 2 SN7441 counting
circuit with end connector, £2-20 inc. P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, £2inc.P.P. Size 3" x 2" X 27,
10" Speaker in Cabinet, 3 Q with long lead
and jack plug made by Pye. Ex-Govt.,
brand new £5-50 inc. P.P.

Electrolytic Capacitors, 4,000 MF,50 VW,
44" x 13" T5p. inc. PP,

Ampex Tape 7in. L.P. 1,800fc, £1-60 inc.
P.P.

LARGE COMPUTER PANELS. Average 40
transistors. Plenty of cowponents, 84p (20p).
AMERICAN PANELS, 2N series transistors. Quality
compunents, 4, 55p (10p). 7400 SERIES I.C.S.
ON PANEL(8), 10, £1 post paid. M.C. METERS,
THREE ASSORTED 2-3in, £1-15 (27p). 5-FIGURE
RESETTABLE COUNTER. 18/22V. Works on
12V, £2.20 (20p). SILICON DIODES, 650V 1jA.
10 on tagboard, 35p (sp). PANELS WITH 10
§.C.R's 30V 1}A ferrite cores and 12 transistors,
£1 (10p). COPPER CLAD PAX. PANELS, 5} X
31in, 6, 45p ¢.p. Thin X 9in 25p. c.p. 6, £1-25 c.p.
8in x 9in. 80p ¢.p. 6, £1-85 c.p. 10in_x Yin 35p
c.p. 6, £1-45 c.p. WIRE ENDED NEONS, 10, 50p
(8p). FOUR PIANO KEY SWITCH WITH INTER-
LOCK. 33p (7p). SILVER MICA CAPACITORS,
100 assorted, §5p c.p. 10 ASSORTED MIDGET
POTENTIOMETERS 60p c.p. VALUPAKS. From
25p to 75p. Send 10p stamps for list of these and
panels, etc. Refund on purchase.

71b ASSORTED COMPONENTS, £1-85 c.p.

2lb ASSORTED COMPUTER PANELS £1-65 c.p.

J.W.B. RADIO
2 BARNFIELD CRESCENT, SALE, CHESHIRE M33 INL
Postage in brackets. Mail order only

TUNBRIDGE WELLS. Components from
TELESERVICE, 108 Camden Road,

Tunbridge Wells, Kent. Telephone 31803,
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KX2 GLASS FIBRE P.C. KIT

For transistor and integrated circuits (DIL,
TOS, etc.). Track width and spacing capabil-
ity down to Imm. Full instructions and all
materials supplied, including 3 pieces of | oz.
copper board 37 x 47,

£1°65 plus 10p P. & P,

KELTRONIX LTD.
|5 Barra Street, Glasgow G20 0AX

VEROBOARD 0 0-15  Plain 015

-1
liin x 5in 26p 26p 13p
2%in x 3}in 23p i8p I2p
33in x Sin 30p 32p 20p
33in x 3%in 26p 26p —_
Track cutter 40p 40p —

'P:IITNSIATURE CERAMIC CAPACITOR
KIT 1, 10 each E6 value 22pF to F000pF, SOV.
Total 110, £1-55,

KIT 2, 25 each E6 value 22pF to 1000pF, 50V.
Total, 275 £3-65.

SEMICONDUCTORS

8 pin_dil 741, 39p; BCI107, l0p; BCI08,
10p; BCI09, 10p; IN9I4, 4p.

SWITCHES

Toggle switch. 250V I-5A SPST, I8p; DPDT,
25p. Slide switch. DPDT miniature or standard,
Iip. Push to make, non-locking, 12p.
MINIATURE VERTICAL PRESETS
1000, 2200, 4700, 680n. IK, 2:2K, 47K,
6-8K, 10K, 22K, 68K, 100K, 4p each.

NEK ELECTRONICS (P6)

28 Carnegie Road, St. Ailbans, Herts.
Please add 10p P. & P, Mail order only

COMPONENT SALE

1,000's of components for disposal following
wholesaler closing industrial electronics
department.

OVER 200 TYPES OF CAPACITOR:
Electrolytic, paper, metallised film at
knock down prices (e.g. 0-04mfd 150V at
1'5p, 10mfd 16V at 3p).

Also large quantity of switches, fuseholders,
semiconductors, variable transformers at
unrepeatable prices.

Complete balance of stock must go.
Sand 4p in stamps and address for lists.

O & M SERVICES (P.E.)
281A BURY OLD ROAD, PRESTWICH
MANCHESTER, LANCS. M25 5JA

MAINS UNIT FOR
TRANSISTOR RADIO ONLY

For single outputs, 6v, 9v, £2.20

For two separate outputs, év + 6v.,
9v + 9v, £2.75. P. & P. 20p per unit.
{Please state outputs reqd.).

All units are completely isolated from mains by
double wound transformer’ ensuring 1009,
safety. ALL PRICES INCLUDE VAT,

R.C.S. Products (Radio) Ltd. (Dept. P.E.)
36 Raymond Avenue, South Woodford,
London EI8 2HG.

DRY REED INSERTS
L
N

— e
) s Sesmaas 7

Overall length 185" (Body length |-17).
Diameter 0-14". Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
per dozen; £4-12 per 100; £30-25 per 1,000;
£275 per i0,000. VAT and post paid.

G.W.M,. RADIO LTD.
40/42 Portland Road. Worthing, Sussex 0803 34887

BRAND NEW COMPONENTS by return
Electrolytics 16V, 25V. 50V—0-47, 1, 2:2, 4:7
10 mF, 4p; 22, 47, 43p (50V, 6p); 100, &ip
(50V, 7p); 220, 6p (50V, 9p). Submiinjature
bead-type tantalums 0-1/35V, 0-22/35V, 0-47/
35V, 1/35V, 2-2/35V, 4-7/35V, 10/16V, 8p.
Mylar Film 100V—0-001, 0-002, 0-005, 0-01,
0-02, 2p; 0-04, 0-05, 3p; 0-068, 0-1, 34p. Poly-
styrene 863V E12 series 10-1,000pF, 2p; 1,200-
10,000p¥, 3p. Miniature highstab resistors,
59,, E12 series—Carbon Film 1W, 1Q-10MQ
(10% over 1 MQ). Metal Film §W, 10Q-
2.29MQ and 1W, 27Q-10MQ all jp each.
Postage 8p. The C.R. SUPPLY CO., 127
Chesterfield Road, Sheffield, S8 ORN.

5 N-CHANNEL FETs. Type 3319E (2N3319)
for £1 (inc. VAT). Full spec. transistors com-
plete with circuit details for building volt-
meter, timer, ohmmeter, etc. For complete
list of FETs and other transistors available
send 10p P.O. REDHAWK SALES LTD.,
45 Station Road, Gerrards Cross, Bucks. Mail
Order Only.

COMPONENTS GALORE. Pack of 500 mixed
components. Manufacturers’ surplus plus once
used. Pack ineludes resistors, carbon and
W.W., capacitors various, transistors, diodes,
trimmers, potentiometers, etc. Send £1 + 10p
P& P. (W0, to: CALEDONIAN COMPO-
NENTS, Strathore Road, Thoraton, Fife.

RADIO & TELEVISION AERIAL BOOSTERS
£2.95, five television valves 45p. 80p bargain
transistor packs, bargain £1 resistor and cap-
acitor packs. UHF-VHF televisions £7.50.
Carr. £1-50. S.A.E. for 3 leaflets. VELCO
ELECTRONICS, Bridge St., Ramsbottom,
Bury, Lancs.
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MISCELLANEOUS

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 anywhere. Only weighs
about 3 oz (85g). Send £1'35 for your
Maxi-volt now!

% UNIQUE TRANSMITTER/RE-
CEIVER KIT. No licence examinations
or tests required to operate this transis-
torised equipment. Easy to build. Get
transmitting. Send £5'90 for yours now!

% PSYCHEDELIC MINI-STROBE KIT.
Take a pocket-sized lightning storm to
Disco’s and Parties. ‘‘BRAIN-FREEZE"
'EM with vari-speed stop-motion flashes.
Includes super case, too. Send £2°20 now!

(All pricesinclude VAT, packing & postage)

Send remittance to:

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey (Mail order only)

Or for more details, send I15p for lists, plus
free design project sheet

fibre optic suppliers

LOW COST LED—MLED 500, MV 54
MLED 500 is in TO92 case, for PC board mount-
ing MV 54 is T} size, 2mm, miniature. Both
emit visible red Iight. Current requirement
20mA, 1500 resistors available for 5V d.c.
(TTL) operation.

2N5777—SILICON PHOTO

DARLINGTON AMPLIFIER

Economical, high sensitivity, TO9%2, LIGHT
DETECTOR
2 5, 10 25
MLEDSOO 22p 44p £1-10 £2.20 £3-74
llp 44p £1-10 £2:09 Li I51
5
2N5777 55 £1- IO £2. 53 £4- 61 £9. 90

ULTRASONIC TRANSDUCERS—
TRANSMITTER RECEIVER PAIR
40kHz for burgular alarm, remote control,
novelties. Great value at £3.85 per trans/
receiver pair
HNCP 37—NEUTRAL CIRCULAR

POLARISER
Reduce glare on crt's, meters, displays, panels.
SOmm x S50mm (1|n), é6p; 75mm x 75mm
£1:21; ISOmm x 150mm, £4.40.

FON 1610—64 FILAMENT
HT CONDUIT

1'8mm ac(we dla, 3-3mm o/d. Simply cut to
length and conduct light where required. For

displays, internal illumination, multiple point
lighting. I me(re £1-32; 2m, £2.64; 5m, £5.50;
10m, £10

FP40—PLASTIC OPTICAL MONO-
FIBRE, Imm DIAMETER
Single strand un;acke(ed light guide, simple to
use. 5 metres, £1-10; 10m, £1-98; 25m, £3-85,
FP20 (0-5mm) and FP60 (I Smm) also avallable
MARE’'S TAILS FOR D ORATIV
DISPLAYS
7,000 fibres, professionally finished, beautiful.
Add famp, stand, cover to make a Fibre Optic
Lamp. Eye ca(chmg in boardroom, hall or
foyer, £41:00 each.
All prices shown include P. & P., VAT. CW.O.
please. For full nnlcrmancn cn our complete
range, send 9in x 6in S.A
FIBRE OPTIC SUPPLIERS (PE)
P.O. Box 702 London WI0 6SL

HARDWARE SUPPLIES8—shect aluniinium
individual sizes or standard packs, drilled to
spec. Ncrews, nuts, washers, etc.. Fascia
panels in aluminium individual requirements.
Printed cireuit boards, one-off or small runs.
Printed circuit drafting tapes, etc., 7p for list.
RAMAR CONSTRUCTOR \hl(VI(JL\ 29
shelbourne lRoad Stratford-on-Avon,
Warwks., CV37 9J P,

LOW COST 1.C. MOUNTING, 1.C. pin sockets
in lengths of 100 for 60p (I’. & P. 5p). Quantity
rates, N.A.E. details and sample. GASKELL,
“Oak Lodge,”” Tansley, Derhyshire.
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MULTIMETER AC-DC Type U-437
10kOhms/V 2:5% Precision

A-DC 0-1-1A - 5 Ranges

V-DC/AC 2:510 1000 V - 6 Ranges.
Ohms-100to 1 MegOhm - 4 Ranges.
Frequency 45-40kHz - 2 Ranges

AUT SUSPENSIONS
MOV
Complete wt(h steel case.
Dimensions without case:

212x18x £4.95

75smm

N\,
AC/DC Muitimeter type U4324
A-DC 0-06-3A - 6 Ranges.

A-AC 0-3-3A - 5 Ranges.

V-DC 0-6-1200 V - 9 Ranges
V-AC 3-300 V - 8 Ranges.
Frequency: 45to 20kHz-2 Ranges.
Resistance: 500 Ohm to 5 MOhm-

| §5 Ranges. Decibel: —10 to - 12dB
- 2 Ranges. Accuracy - 2-5%
Dimensions: 167 x 98 x 63 mm.

Only [—

| £8'00 SUPERTESTER B0 R ICE
9 10 Fields - 80 Ranges: Plus
.a lot of accessories for
measurements of 500A-AC
100 A/DC- Temperature-
B ~50C to - 200C- Magnetic
fields up to 15 KGauss-
Phase indicator- EHT 25kV
Electronic VoIt Ohm- meter
¢ Transistor Diode Tester etc.

Dimensions: 128 x 95 x 32 mm-
£18.50

300 grams 20kOhmjV Accuracy
1% DC Ask for free catalogue
Accessories Extra
Add 10% VAT to all items « 35p P & P
ELECTRONIC BROKERS LTD.

| "™ TREASURE TRACER
| SMK "I Metal Locator

B Vasicap tuning
M Britain's best selling metal locator kit
@ Waighs only 220z
B Speaker and earphona operation
W Knocks down to oniy 17in
B Prabuilt search coil assembly
@ Five transistor clreut
® Thoroughly protessional finish
W You onty nesd soldering iron screwdriver
pliers and snips
| W As seen on BBC 18 BBC-2TV

Send s.a.e. for leafiet

Complee

Pun 350 £9 80
MINIKITS ELECTRONICS, 35
WANSTEAD, LONDON Ef1 2L|

LANGLEY DRIVE,
{Mall Order only).

Please add 109 to all above prices to cover VAT
The above prices cover P. & P. in U.K. Supplied by

INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone No. 061-224 3553

GLASS FIBRE P.C. BOARD- -large supplies
available. 4 in single sided one ounce copper,
2p per 3 sq in (under 1ft); 76p per sq tt (over
1ft). 4 in double sided one ounce copper, 1p per
sy in (under 1ft); £1 per sq ft (over 1ft).
Please add 10p per gq ft postage and packing.
We can cut to your size at 1p per cut. SOLID
STATE LIGHTING, The Firs, Smallworth
Lane, Garboldisham, Diss, Norfolk.

METER REPAIRS, Ammeters. Voltmeters,
Multi-Range meters, etc., also Linear scale
Transistorised Ohmmeters for sale. MLETER
REPAIRS, 39 Cheshohn Rd., London N16 0DR.

h49-53 Pancras Road London NW1 2QB. Tel 837 7781‘

Build the Mullard C.C.T.V. Camera
Kits are now available with compre-
hensive construction manual (also
available separately at 761p)

SEND 5" ¥ 7" S.A.E. FOR DETAILS TO:
CROFTON ELECTRONICS

15/17 Cambridge Road; Kingston-
on-Thames, Surrey KT1 3NG

HOLIDAY FOR BOYS. 14/16 years, August
1974. Tuition and practical work in elec-
tronies, radio production and tape recording,
enginecring  (Karting) and  photography.
Eleven days in Norfolk, £17-50. Write for
free brochure: INTER-SCHOOL CHRISTIAN
FELLOWSRHIP, ¢/o1 Hubbared Roadl, London,
SE27 9PJ.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0.M's, H.S. recorders, transcription turn-
tables, electronic testmeters, calibration units,

P.8.U.s, pulse generators, 1.C. null-
potentiometers, Dbridges, spectrum analysers,
voltage regulators, sig-gens, M C relays,

components, ete. Lower Beeding 236,

BARGAIN LISTS. C(onnectors, instrument
hoxes, spark generators, silicon diodes. trin-
sistors, new items very low prices.  S.A B
illustrated lists, FRIEAR, 2 Richmond Terrace,
Ulvérston, Lanes. LA12 0BU

ROSTRI

LENGTH 85"

WIDTH 15"

Available from your Local Retailer

01 and 015 pitch Vero Strip is
suitable for all applications where
Tag Boards can be used.

VERO ELECTRONICS LTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS
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BUILD A CHORDING PROFESSIONAL SYNTHESISER

d i e

AL

The Synthesiser shown above is the Dewtron “Apollo’
A.1. which we sell ready-built to professionals, Believe it or
not, it uses the SAME precision modules as we sell to you,
the Constructor, to build any kind you like. The revolutionary
Modumatrix system of routing makes old-fashioned patching
a thing of the past. VCO-2 voltage-controlled oscillator
module has accurate built-in log-law for chording and other
professional effects. 3 and 4 octave keyboards and contacts.
VCO-2STABLE, PRECISION V/C OSCILLATOR gives
SINE, TRIANGULAR AND SQUAREWA VE outputs, 1 volt/
octave voltage control. £24 each or £27 each 2 or more
matched. SHE-1 SAMPLE, HOLD AND ENVELOPE
MODULE gives variable attack, sustain, touch sensitive
playing when used with VCO-2 signals. £17. OFT-1 chording
module £9. Modules (except VCO-1) guaranteed two
years.

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound

See our products in the music stores, too.

Our modules are used in professional equipment by other manufacturers and in our own built
Send 15p for full catalogue of our famous musical effects.

effects!  Ask any of our customers.

D.E.W. LTD.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

using nem,on (Regd. Trademark)

PROFESSIONAL MODULES

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, &£8. Voltage-controlled
Oscillator VCO01, £10-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£13. White noise type WN1, £7. Voltage-con-
trolled amplifier VCA1, £10. Voltage-controlled
selective amplifier (filter for waa-waa, etc.) SA1, £13.
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £10. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls £5-50. REVERB
Module and spring unit £15. V.A.T. 109 extra.
V.A.T. paid orders over £75.

Suppliers of special equipment to leading groups.
synthesisers, e.g. ""Gipsy’’ G.lI.

Practical Electronics

We make transformers

OSMABET LTD amongst other things.

AUTO TRANSFORMERS 110/200/220/240V
30W, £1.70; 50W, £2.40 V. £2-85: 100W, £3.80:
)00\\ £10-80; T50W. £1a- 25 1000w, £18- 00 ete.
LOwW VOLTAGE TRANSFORMERS
Prim. 200/240V a.e. 63V 1-54A, £1-20: 37, £1.50;
6A, £2-55: 12V 1-5A, £1-50: 3.4, £2.55: 6A CT, £3.40;
18V 1-3A CT, £2-5%; 24V 13A (T, £2-55 cr
£3:45; 5A, £4-80: 87, £7-35: 127, £10-85; 0\ 3
CT, £4-50: 50\ 6A CT, £13.50; 25V ‘_'A+'.'5\' 2A,
£4-90: 12V 4A 412V 47, £4.80.
LT TRANSFORMERS TAPPED SEC. Prim. 200/240V
0-10-12-14-16-18Y UA,  £2-80: 48, 23
0-12-15-20-24-30V 2A. £3-40: 44, £4. 50
0-5-20-30- 40- 60V 1A, £3.40; A, £4-50;
0-40-50-60-80-90-100-110V 1.1, £4-90.
MIDGET RECTIFIER TRANSFORMERS
For FW rect.: 200/240V a.c. 9-0-9V 0:3A, 12-0-12V
9 0\' 0-15\, £1 (‘Mh U-0-9V 14,
+86; 12-0 o1 20-0-20V 0754, £1-50 each.
MAINS TRANSFORMERS
Prim. 200/240V a.c. TX4 sec., 425-0-425 500 Ma,
63V CT 64, 6:3V CT 6, 0-5-6-3V 34, £18-50:
TX1 42p-0- V 250 Ma, 6:3V CT 44, 6:3V CT 44,
0-5-6-3V 3A, £0-75. MT3 Priin. 0-110-240V sec.
200V 100 Ma, 6-3V 2, E/8, £2-70.
O/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3-8-150hms, A-A 66K Q 30W,
£6-70; A-A 3K Q 50W, £9-00: 100W (EL34 KT88,
etc.), £18-75; tapped Multi O/P 10W £3.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valy e amplifiers of 30W to 400W 35p
LOUDSPEAKERS FOR AMPLIFIERS
BAKER 25W. £8-40: 35W, £7-20: HI-F1 Major
Module 20W w/tweeter Xover. £9-20: Baker speaker
llste; FANE 50W, £10-50;, 60w, £13.50: HI-FI
apeakers, EML baze 13 x 8in 3 or 15, £1-60; 5in 80,
£1-15; 7 x 4in 150, £1-80: 8x 5in 3, 8. 15 or 80Q,
21-75 each.
LOUDSPEAKERS
2%in 8, 16 or 70Q, Yiin 8 or 250, “}in 80Q, 3in
3,8,25 or 350, 3}in 8, 15 or 800 90p each; J5in 3,
Borvs0,ox3in 3or 80, £1-05: 7x4in 3 or 150,
6iin30,8x23indq, £1-25; 10x6m 30, £1-50.
SPEAKER MATCHING TRANSFORMERS
12W 3 to80r15Q up or down £1-30.
“INSTANT"” BULK TAPE/CASSETTE ERASER
Instant erasure, tape spools, cassettes. deniagnetises
tape heads. 200/240V a.c. £3-25.
RELAYS, SUB-MINIATURE
15,20 or 30V d.c. 2 CO’s 50p cach.
12V d.c. FLUORESCENT LIGHTING
8ilicon transistorinvertor for 20W tube, £5-75
TAPE RECORDER MOTORS
New, Blowers, fans, ete., 110V a.c. 50p.
Carriage and VAT on all orders,
8.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HA8 BYG
Tel. 01-958 9314
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4 BAKER 12 MAJOR £9-90)

= 30-14,500 cps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss.

. BASS RESONANCE 40 cps 20 watt RMS.

J MAJOR MODULE KIT £12-50

30-17,000 cps. woofer, tweeter, crossover
and baffle as illustrated. Size 19in X |3in.
NOTE—When ordering state 3 or 8 or |15 ohms.

BAKER LOUDSPEAKERS 100°%, BRITISH MADE
Regent 12 in. 15W £8-80  Superb 12 in. 20W  £18-50 New Group 50/12

Major 12 in. 20W £8-80 ' Group 25 12in. 25W 28:80 12in. 50W £ I 760
Deluxe 12 in. 15W £11-00  Group 35 12 in. 35W £9.90 | 30-18000 cps.

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

PRICES INCLUDE VAT.  HLFI ENCLOSURE PLANS 410 _J
PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

No. I. Capacity 18 gauge mild steel < 36in. wide £17 carr. 50p
No.2. Capacity IB gauge mild steel - 24in. wide £12 carr. 38p
No. 3. Capacity 16 gauge mild steel 18in. wide £12 carr. 38p

Also new bench models. Capacities 36in. x 18 gauge £35.24in. x |6gauge £32.
Carriage 75p. Add 10% VAT to total price of machine and carriage.

End folding attachments for radio chassis. Tray and Box making for 36in.
model, 274p per ft. Other models 174p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year’s guarantee. Money refunded if not satisfied. Send for details.
A. B. PARKER, Folding Machine Works, Upper George St., Heck Ike, Yorks. H 4.3997
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0 SPARK YOUR
MAGINATION!

Kit comprises
EVERYTHING:
Case, cables,
coil connectors,
Silicon grease,
8-page
instruction

leaflet.

SOARKRITE

Electronic Ignition Kit
only £9-35

Fascinating to build. Fantastic improvement to your car's
performance, Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built.

e Sustained peak performance. e Up to 20% fuel saving.
e Instant all-weather starting. Faster acceleration, higher
top speed. e Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact breaker
burn eliminated. e Purer exhaust gas emission.

A new development from the manufacturers of Gunton ignition. Price: £9.35 inc.
VAT and postage. {12 volt only. State Pos. or Neg. earth). Ready built unit also
available £11.55 inc. V.AT. and postage. GUARANTEED 5 YEARS.

ORDER NOW 1o: ELECTRONICS DESIGN ASSOCIATES.
Isz Bath Street, Walsall WS1 3DE.  Phone: 33652

Please send me one SPARKRITE Kit compiete. | enclose
P.O./Cheque for £9-35. Or for ready buiit unit £11-55.

NAME l
! ADDRESS

(Live near Walsall? Call in for an actual workshop
demo. It really is convincing).

PE3 I
Il IR S N N N S
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ALL PRICES INCLUDE V.A.T.

SPEAKER BARGAINS
EMI 13in X 8In 3, 8 or 15 ohm
Plain
With Co-Axial Tweeter
Twin Tweeter
Type 350, 8 ohm, 20W
6}in, 8 ohm, 10W
8in, 8 ohm, 10W
12in, 8 ohm, 20W
8in x 5in, C/Mag. 5 W
8in X 5in, Dual cone 8 ohm,

10W
ELAC 8in 8 ohm Dual cone

&3%

oY o@en
e OOV
8g33s

oo

GOODMANS 64in 8 ohm Dual
cone

FANE, 7in x 4in, 3 or 8 ohm
8in Dual cone 8 chm

CELESTION 8in, 15 ohm

ADASTRA 10in, 8 or 16 ohm,
10w

BAKER GROUP 25 12in, 8 or
15 ohm, 26W
P.&4 P.
din, 8 ohm, 5W C/Mag.
2}in, 8 ohm or 64 oh$

TWEETER AXD CROSSOVER
EMI 34In, 3 or 8 ochm C/{Mag.
Cone Tweeter 8 or 15 ohm, 10W
Cone Tweeter 8 ohm, 3W

Horn Tweeter 8 ohm, 20W

Dome Tweeter 8 ohm, 30W
Crosaovers CN23 (3 ohm), CN28
(8 ohm), CN216 (18 ohm)
P. &P

KIT FORM CABINETS, TEAK

VENEER. 12inX 12in X 6in with
8in x bin or 8}in and 3}in
cutout

17in X 10in X 8in with 8in or

8in,
2-48

13in x 8in cutout
18in x 11in X 9ln with 13in x
8in cutout for EMI 350
P. & P. each

MICROPHONES

CM20 Crystal Hand

CM70 Planet stick metal,
awltch crystal

DM160 Dynamic uni-dir, ball

metal
UD130 50K /600 ohm, uni-dir,
ball metal

TW208

0 5
CONDENSER MIKE 600 ohm,
7

unkdlr
Cassette Stick Mike with R.
Control on/off switch (2-5
and 3-5mm J/Ply) .
& P.

BOLDERING IRORS
ANTEX CN240 15W
8K1 KIt (15 watt iron, 2

spare Bib, etc.)
X25 25W (low leakage)
P.&P

1)
oo&

CARTRIDGES

ACOB GP91/2BC or GP91/38C
8tereo comp.
GP93/1 Btereo crystal
GP84/1 Stereo cryastal
GP95/1
GP98/1
GP101

SONOTONE 9THAC 8tereo
ceramic, diam.
19-T1 Btereo crystal

BSR 8C5M Stereo ceramic
8X5H 8tereo crystal
BX5M Stereo crystal
X5H Mono/stereo
X5M Mono/stereo

GOLDRING GB0O
G850

& P.
STYL1 FOR ABOVE
Bapphire 85p D. Diamond
GOLDRING G800/G850

@ do 10 10 G B 10
AR OD O

poemn] one

BATTERY ELIMINATORS
240V input 6, 7'6 or 9 300mA
12V d.c. input (fits in car lighter

2-20

socket) 6, 7-5 or 9 d.c. output
at 300mA
P.&P.

o

TAPES S8tnd. Lp
Sin 45p 85p
53in B55p 85p

7in 70p 1-00
P. & P.1-3 each
4 or more jot

w S

LOW NOISE 0OASSETTES
1-5 8-10

55p

Caesette Head Cleaner
P. & P. 1-5 each
6-10 lot

11-20 post free

osofloorlown
=11

aax’? coo¥ oo

PLASTIC LIBRARY CASES for
Bin Reels
5%in Reels

7in Reels
OASSETTE CASES
P. & P. 1-3 each bp; 4 or more

BIB ACCESSORIES
Tape Editing Kit, Ref. 23
Recording Tape 8plicer, Ref. 20
Caasette Tape, Edlting, Ref. 24
Cassette Balvage Kit, Ref. 20
12’5 Cassette Case, Ref. 34
Stylus Balance, Ref. 32A
Bpirit Level, Ref. 46
Hi-Fi 8tereo Test Cassette
Groove-Kleen Record Cleaner
P.

oo
D OO O e e bt 8O

ocooomSoome

BUDGET SPEAKER
SYSTEMS

. Pr. of lOwatt 8chm 2 speaker

system in de luxe teak veneer

cabinet 18" x 11" x 9~
inc. pluge. £25-00 per pair.

wired,

. Pr. of 20watt 8ohm 2 speaker
system freq. response 50c.p.s. to

17,000c.p.e. Teak veneer cab.

214

X 127 X 9" with 12ft. cable and

Plugs. £28.95 per pair.

8end 25p for COMPLETE CATALQOGUE, refundable upon first order.

ALL OUR MERCHANDISE 18 FULLY GUARANTEED

Riversdale Electronics

Mail Order Department PE/3
P.O. Box 470, Manchester M60 4BU

Practical Electronics
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MAIL ORDER COMPONENTS AND HI FI
HESENI FOR THE HOME CONSTRUCTOR:
OUR SHOPS ARE OPEN ALL DAY
FROM 9 A M. TO 6 P.M. 6.30 P.M. ON FRIDAY

11 & 40 RAYES RQAD. LONDON N21 6T1 ses 3206 13 SOUTH MALL 26‘:\4‘2;‘»178?3’-,“3?3"803 1685

"CRESCERT" BUBBLE LIGHT | , A TRI-VOLT BATTERY DIGITAL CLOCK KIT | “CRESCENT” 100 WATT R.M.S. ALL PURPOSE AMPLIFIER
SHOW » ELIMINATOR 24-br. Nixie dig. clock kil. U.BUILD.IT
Wesupply: a complete set § We supply the three modules for you to build this Disco-
A new and Enables you to work . . of components; a complete § Group-P.A. amplifier into the cabinet of your choice.
exciting Yyour T”}"N“Or set of easy to follow | w THE POWER AMP MODULE TP100W
feature for Radio, Amplifier or instructions: printed circuits made to | 170W r.m.s. si;. wave 300W instantaneous peak into 8 ohm
g the pro-  Cassette, etc.. from make construction as simple as possible: | (50W into 16 ohm), £14-28, carr, 4bp.
fessional disc jockey or to give | thea.c.mainsthrough this compact a cabinet and front panel to give a | % THE PRE-AMP MODULE
the private party an electric | Eliminator. Just bv moving a professional finish.  All for the price of | Four &mtrol pre-amp, Vol., Basa, Treble, Middle controls.
atmosphere, a projected kaleido- § plug you can setect the voltage you the components, £29-50 + 50p P. & P. | Designad to drive most amplifiers using F.E.T. firet stage.
scope of colour makes the music | require, 6, 7} or 9 volt. This Please send 8.A.E. if you require more | 2898, carr, 25p.
you produce more interesting all your transistor power information. ) * THE POWER SUPPLY MODULE P8100
and will appeal to the visual as ck applications can be handled is supplied coniplete with the mains
well as the audio senscs. by this one unit. Approx. size VAT 200/250V MAINS RELAY transformer. £8-88, carr. 50p. Com-

This hudget system corupares ‘Ziin - 2%in 3hin. Our Price . Heavy duty contacts, 2,500Q lete fixing instructions are s 1i
yery favourably with the more | 4275 plue 10p'P. & 'F. Same | Please include 10% VAT on | coil Allnewandunused D.pD.T. | brey® Axing instrhctions are supplied

sophisticated and much higher | model suitably wired for the Is ¢ 0 mainsg relays 50p + V.A.T. Carr, i r

priced models. | Philips Cassette £3 plus 10p P, & P. goods plus carriage Free. Special » :-lilrlzsdmouiiu?g:neﬂ i (G ety
Bpecification - Projector: 150W, quantity  price: V) A fantastic bargain. If you purchase
convection cooled. at 30ft the TRI-YOLT CAR SUPPLY CRESCENT £40 per 100relays. i all three modules. 225, carr. 75p.

projected image = 161t; Motor: Enables vou to work N . . :
- ! 9 3 3 your Transistor Radio, Amplifier @ Send 8.A.E. for further details on

Lrev per 2 min. Liyuid Wheel: | 5r Cassette, ete. from the 12 volt carsupply. Positiveor C.300" DISCO CONTROL PACK this or our ready built amplifiers.

6in diameter multicolour. uegative earth. Approx. size = 2in. X 34in. x 1}in. | Acontrol Umt which when connected to twin decks

The Motor ia fitted 10 the | Thig converter suppli 8 i i ki lisco of prof 1quahity. W, o1y
0 plies 6, 74 or 9 volts and is transistor | Makes a disco of professional quality. We supply a
Pro:;c!o:j and Cal" "_'(”}' T:* regulated. A reali)n;onev ,i\-i,,g device for £2-50 plus § #mart front panel which incorporates controls, CRESCENT CATALOGUE
purchased as a single unit, €l 10p P. & P. : switchand inputsockete. The control module, I.C. ' hould
Liquid Wheel. however, is our N TnE . : . Pt X vou construct you should own one
et popular stanard riodel & | heaiphone Tistemng anbiiter The power paok |  S€7d 20p. nc_carge
may be purchase.t separately. A MINI LOUDSPEAKERS /?‘ - en-;hlpes this unit togworklfmm .the sl'\n?‘lanl Ingilw = =
bargain AProJec(or with Ylnlqr Ziin 8(;,]0]""'. Sgp.l ‘5,:"'|, 49 ;:m L. o LY * Inputs include Mic., Tape/Cassette and Twin EMI LOUDSPEAKER 45_0
ready for instant use, £15; 6in Li- | 50p. _ Pleave include 5p P. & P’ on b Decks. *Controls include Mic.. Tape. Each Deck, | 10W 13in « 8in + two 2-2}in
quid Wheel, #85=£20 + 75p carr, | rach L.8 5 i tweeters and cross-over. All wired
- 5 and ready for use. This ever-
e CRESCENT CASSETTES o~ BB SEUSCENT ] LOW VOLTAGE | vopular 430 in 3-5-15 ohm imp.
Top yuality cassettes at unbeatable prices {(complete with 2. SINGLE AMPLIFIER £375
. CH , €40 38p, €120 48p plus § . e plus 38p P. & P. each.
pndatdistsiacrlcasa jcaniesy £ DE cresce! CHANNEL 5 transistor amplitier complete

— ey P& P beat - UND TO | with volume control, is suitable | Tin x 4in D SHEZIKER

i LIGHT UNIT | jor 9V d.c. and a.c. supplies. top  quality
3KILOWATTS PSYCHEDELIC LIGHT CONT.ROL uUNIT e brite This fantastic | Wil give shom 18" at 8“’ohm peaker ideal where
Three Channel: Base -Middle- Treble. Sy little  box | sutput. small size is import-

ant. Manufactured
by E.M.1. for a well-
known  hi-fi  set
maker, Size: 7in x
4in. Impedance: 8 ohms. Flux:

Each channel has ita own sensitivity | ajprox. 4% x 37 x 2;7 when | wi h IMP imput this ampli-
control. Just canpect the input of this | connected ta the outpat of a [,‘e:m‘?i’ﬁ Iwork””a‘s" o I'Er:gll'ld
nnit to the loudspeaker terminals of an | 4ound source from 1 to 100 watts § player. baby alarm.  ete.
amplifier, and connect three 250V up to produces a psychedelic light amplifier b

1000W lamps to the output terminals display of up to 1000 watts. h .

of the unit. and you produce a fascivating | compiete with a sensitive level 38,000. Max. Free range: 90Hz to
sound-light display. (Al guaranteed) | control the unit is fused and can - e £ £| ,75 12kHz, Power handling: 5W.
£18-50plus 38p P & P. not harm your amplitier. Unbeatable. Price: £1.80. Free
If you require more information please send 8.A.E A Bargain at £7-50 plus 10p. ;m plus 13p P. & P. | postage on this item.

Dimmit
range of light dimmers

lHlustrated is the popular PMSDI000 module.
A 1000W professional quality dimmer, linear
operation, interference suppression, 60mm shder
range; size 12x5 <4 cm. Ideal for low cost stage
and disco lighting. Used by schools, theatres,
studios, etc. Complete with scale plate, fixing screws
and full instructions, £5-50 inc. VAT, add 10p P
Also _available in 2kW, with separate heatsink.

he Dimmit range includes standard wall mounting

models for home and office, etc. Professional modules for
use on lamps, heaters, motors, etc. Rotary and Slider
control versions. Ratings: |,000W, 2,000W.

W addition to Dimmit range—Model SLB0O sound to light
converter. Modulatesthelightintime with sound. Built-in microphone.
Just place unit near any sound source—radio, hi-fi, tv, human voice, etc.
No connections to speaker required, simple wiring—simifar to dimmer. n @

o]0

Bl

Rating 800 wate, Full instructions. £7-50 inc. VAT, add 10p P. & P. Send
10p for complete sllustrated catologue and price list.

YOUNG ELECTRONICS ... o-sc: epe.

54 Lawford Road, London NW35 2LN. Telephone 01-267 0201

= hecome
A Quality a RADIO-AMATEUR!

30 MHz

Counter for learn how to become a radio-amateur
r £1 00 in contact with the whole world. We give

un de skilled preparation for the G.P.Q. licence

MEMORY DISPLAY A T T T T by yye—"—

4 GATE TIMES
I #ree! sochue without obligation to: |

aromsine |

[ ] z

10 MR CLOCK § BRITISH NATIONAL RADIO & ELEGTRONICS Scho. |
. . i P.0. BOX 156, JERSEY i

Shortly available 200 MHz version at £200

RAPY

NAME : - . = - _
FOR HIRE OR SALES CONTACT: :n::nEI"Icohur?t —— EB34
.H. Electronics (Sailes b -
Sandwich industrial Estate I ADDRESS : — I
Sandwlich, Kent CT13 SLN i = o _ BLOCK CAPS please |

Tel.: Sandwich 2517
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BI-PFIE-PAI(

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
e SN\
Telephone Plastic Power
Comer Transistors

N

>
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W/ﬂ/////////////////

N

NON

EX G.P.O. 0nly£| 05 :'sge:'ch

TELEPHONE DIALS

Standard Post Office type. Guaranteed in
working order.

yard. Price of each instrument is independent
of the number of ways.

£275 .384p

. OMPLETE TELEP“ONES Exactly as in(ern:l telephone systems still in NOW IN
- everyday use where automatic internal ex-
é fRoss ) i [ p NORMAL HOUSEHOLD changes have not yet taken over. Available in TWO
/ 5, 10 or 15 ways. Complec= with circuits and
% instructions. Necessary 24 pair cable 22p per RANGES
V/

These are 40W and 90W Silicon Plastic
Power Transistors ol the very latest design,
available in NPN or PNP ac the most shatter-
ingly low prices of all time. We have been
selting these successfully in quantity to all

N
N

N

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

(Tested and A Cross Hatch

Range 2 VCE Mln 40 HFE Min. 40
-12 13-25 26-50

Cable can be sent by Parcel Post. Post and parts of the Id and we are proud to offe
% nllly 27 ]/z p POST & PACKING 164p é E;c:eizii::r#g.);isﬁ:oiiipn N e: . :5 173‘: ::,?x; underw:,rur ’?es:;d a:nd':.r (‘:‘uaran:e:dr
// £1-37} for 2, p.p. 55p. Th h R | VCE Min. I5 HFE Min. IS
' M % % ex(en’si:r:s an% pdo n:( contain ;seTkp enes are “:nge II; IZO " 16—50
é 50 wate 265p 241p 22p

Z post 40 watt n 31p 29p
uaranteed _juenerator £3-89 paid | 25 5, kB
13 / pai S tem y pairs hed for gain at
/ A complete kit of parts including Printed 3 amps. llp extra per pair. Please state
Circuit Board. A four position switch gives NPN or PNP on order.
X-hatch, Dots, Vertical or Horizontal lines.

Iqtegrated Circui( design for easy construc-
tion and reliability. A projectin the Sep.'72

edition of Television.
8o 10 :,e:dH,Sg:;‘:eh:ds'p Io I‘c;npge v SSp < g o w‘. large range of 1.C.s at very competitive prices
(from llp each). These are all listed in our

B9 200 Mixed Capacitors. Approx. ss % \ FREE Catalogue, see coupon below.
OUR""!Y-C?‘"""’ by weight P ev a s METRICATION CHARTS now available.
Post & packing I5p. ‘\Iis fantastically de(ailedd con\;ersirn 'galé
lator carries  thousands of classifie
H4 250 MJ::z‘Resés‘::::d»tsp;iTgm SSp TeSted & ﬁuaranteed ferences between metric and British (and
:ost & Ya king 15 He3 4 IN3055 Type NPN Sil. power SSp
packing 1op. transistors.Belowspec.devices

S.A.) measurements of length, area,
; - ] lume, liquid measure, weights, etc.
H15 Mixed Diodes, Germ. Gol H65 4 40361 Type NPN Sil.
100 bonded, etc. Marked and ssp 4transn:(orsYEr05 can comp. SSP

LM380 AUDIO I.C. asfeatured in Practical
Wireless December issue. Complete-with
application data, £1°10.

INTEGRATED CIRCUITS. We stock a

NN

)\

o

BT® IN4007 Sil. Rec. diodes.
4 1,000 PIV | amp. plastic 55

p

2z

?"

cket Size, 15p, Wall Chart, 18p.

Unmarked to ggg(cosv DUAL IN LINE LC.
H66 40362. Type PNP Sil. transistors
Hi8 30 Sh;’ﬁl,’!fll‘:o:r;r:r::?{;p” 55p 4 TO-5 can);::mp to H6S 14 pin type at 16ip ¢, Now new low
16 pin type at I18p eag profile type.

Untested, Unmarked
H6T |022s|e9l‘ﬂyv(§hannel FET's plastic SSP

H)9 integrated circuits 4 gates
6 e T s e B C 945 55p

H41 BDI31/8D132 Complemen-
2 tary Plastic Transistors ssp

== Unmarked
Untested Paks

B8 Germanium Transistors

50 SRR uE nd RF 55p
Bés Germanium Diodes

lso Min. glass type ssp
B84 Silicon Diodes DO-7 glass

100 equiv. to OA200, OA202 SSP

BOOKS

We have a large selection of Reference and
Technical Books in stock, details are in our
latest catalogue, send for it TODAY using
the coupon below.

N.B.—Books are void of V.A.T.

A
Our famous P1Pak

is still leading in value
Full of Short Lead Semiconductors and
Electronic Components, approx. 170. We
guarantee at least 30 really high quality

a7

=X f

Over 1,000,000

Transistors
in stock

We hold a very large range of fully marked.
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
keen prices. Please send for free catalogue.

Our very popular 4p Transistors

\\\\\\\\\\\\\%ég

\

B86 Sil. Diodes sub. min. factory marked Transistors PNP and NPN,
i00 lliJ9I4‘ and IN916 types SSP TYPE “A" PNP Sili All TO.5 and a host of Diodes and Rectifiers mounted
Pak of e T (N fEP, INSHI GELL] on Printed Circuit Panels. Identification Chart
H16 | § Experimenters’ Pak o 55, TYPE "B’ PNP Silicon, plastic encapsulation. lied p inf 5
Integrated Circuits. Data P TYPE "'E’ PNP Germanium AF or RF. sTurgﬁsI;wr‘so give some information on the
supplied TYPE "“F”" NPN Silicon plastic encapsulation.

WINENEN

TYPE "G NPN Silicon, similar ZTX300
range.
TYPE ""H” PNP S5ilicon, similar ZTX500
range.

8 nevavs ror €110, "
High Speed ¥
Magnetic
Counter

4 digit (non-reset)

H20 BY126/7 Type Silicon Recti-
20 fiers | amp. plastic. Mixed 55P
volts
H34 Power Transistors, PNP,
I5 Ge'rvm, NPN ISilicon TO-3 SSP
Can

p P. & P. on this Pak
Please ask for Pak P.1.only 55p
. L

Please send me the FREE Bi-Pre-Pok Cotalogue.

W

\N\\I\
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N
' Make a rev counter

for your car

* The “TACHO BLOCK'". This encapsulated

® | block will turn any 0'ImA meter into a
<} linear and accurate

N ' rev. counter for

any car with 24V or 4BV (state which,

normal coil

anitinn Aystem. £I lnp each ==y 4% ! X Vin. 33p, p.p. Sp. ;
—_TT s e

', - ' an pAK IT Dept,A. 222:224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.

/

\

\\\\\\\\\\\\\\\\\\\\

ALL PRICES INCLUDE (0% V.A.T.

MINIMUM  ORDER Ssp CASH  WITH
ORDER PLEASE. Add | lp post and packing
geor or%er OVERSEAS ADD EXTRA FOR

BUY THESE GOODS WITH ACCESS

T

///////

\‘\\\

N

75 S e e TELEPHONE : SOUTHEND (0707}, 46344,
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Over 150
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 to B.I.LE.T. and we’ll send you full details and a free
book. B.I.LE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.LLE.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a
day’s pay, vou could quictly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you ... but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday 1 received a letter from the Institution informing that my
application for Associate Membership had been approved. T ean honestly
say that this has been the best value for money I have ever obtamed -4
view echoed by two colleagues who recently commenced the course”.—
Student DB, Yorks.

“Completing vour conrse, meant going from a job 1 detested to a job
that I love, with unlimited prospeets”, —Student J.A.O. Dublir.

“Aly training with BT, quickly changed my earning capacity and,
in the next few vears, my earnings increased  fourfold” . —Student
C.C.P., Bucks.

AND OUT FOR YOURSELF

These letters — and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There’s no surer way of
getting ahead or of opening up new opportunities for voursclf. It
will cost you a stamp to find out how we can help you. Write to
B.L.E.T. Dept. BPE34, Aldermaston Court, Reading RG7 4PF.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know
=g about Radio &

Electronics

maintenance and

repairs for a spare

time income and

a career fora

better future.

}<— s weCUT OUT THIS COUPO N s e s g

Tick or state subject of interest.
Post to address below.

1 POST TODAY FOR A
{ BETTER TOMORROW

To B.ILE.T., Dept. BPE34 QN T

Aldermaston Court, Reading RG7 4PF

I NAME .. . I
Block Capitals Please
ADDRESS .

MECHANICAL DRAUGHTSMANSHIP  A.B.T.Clerk of
l Society of Institute of Works C l
Engineers— Engineering Construction
A.M.S.E.(Mech.) U Designers SurveyorsInsti-
Institute of (AM.LE.D.) 0 tute—L.C.8.I O
Engineers & General CITY & GUILDS
l Technicians Draughtsmanshipy General Building '
(A.M.LLE.) (3 Elec. Draughts- (all branches) 0
CITY & GUILDS manship r  Heating & Vent. 0
Gen.Mech.Eng. 0O Architectural Inst. Clerkof I
Maintenance Eng.lJ Draughtsmanship’] Works . o
Welding [ Technical SiteSurveying 0O
Gen, Diesel Eng. 01 Drawing 7 Health Engineer-
Sheet Metal Work(] ing C
Eng. Inspection [} RADIO & TELE- Road Construc- I
Eng. Metallurey U COMMUNICATIONS &0 ¢ities -
ELECTRICAL & CITY & CUILDS.  Estimates of
ELECTRONIC E? lgr' /s 5 Hydraulics ]
Society of ecLponic Structural Eng. O
A CITY & GUILDS
pRAZG R y Gen.Radio& TV
8{;1YE815€%3[11&3S Rggio Amateurs B /G\Eg’l!izc'sﬁ%ural Eng.0 I
Engineering O Exam o ICOULY_ICU of Eng.
IElectnca_l Radio Servicing O Fnasrr]n‘gzlizgze g I
Blootrieal Maths 8 LY, Servieing O piastics &)
g?mputer Colour TV 0 |
ectronics 0
Electronic Eng. {1 AUTOMOBILE & Supplementary
Practicai Radio  AERONAUTIGAL  coursesor Nat.
& Electronics Instituteofthe Certificates.
(withkit) 1 MotorlIndustry O |
AM.LIL ja]
MANAGEMENT & MAA'IMI O
PRODUCTION CITY & GUILDS
Institute of Cost Auto Eng. a] G c E
& Management Gen. AutoEng. O o\0l=0 I
Acctnts. 1 Motor Mechanics O — choose from
Computer Auto Diesel Eng. O 58 0’ & ‘A’
Botfimmne 0 Sarseciment. O |
orks M’'ment. C s Y B H
Work Study O neering Certs. 0 level su b'eCts'
Gen. Production Gen. AeroEng. O
Eng. =
Estimating & CONSTRUCTIONAL I
Planning 0  Society of .
Storekeeping 0O Engineers— Coaching for many
Management AM.S.E.(Civ) 0O exams. including
Skills ) Institute of Build- &G
I Quality Control O ing—L.1.O.B. i |

OTHER SUBJECTS
AGE.... ..

Accredited by C.A.C.C.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately on the i5th of each month by IPC Magazines Ltd.. Fleetway House. Farringdon Street. London. E.C.4. Printed in England by Chapel River Press, Andover,
Hants. Sole Agents for Australia and New Zealand—Gordon & Gotch (Assia) Ltd.: South Africa—Central News Agency Ltd. Publishers” Subscription Rate (including postage): Inland

£3-25. Overseas £3-50.

Pyactical Electronics is sold subject to the following conditions, namely. that 1t shall not. without the written consent of the Publishers first given. be lent. resold. hired out of otherwise
disposed of by way of Trade at more than the recommended selling price shown on the cover. and that it shall not be lent. resold or hired out or otherwise disposed of in a mutilated
condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.



©9) You pay less
R VAT with Henry's

Low Prices

4@
.
\% Now built and
b used by thousands
»( of

satisfied  cus-
tomers,
FEATURES: slim
design, overall size in
cabinet |53in x 23in x 64in
6.1C’s, 10 transistors, stabilisers,
Gardeners low field transformer, Fibre
Glass PC Panel, complete chassis work.
Now available built and tested as well
as in kit form.
HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES—DEVELOPED
TEXAS ENGINEERS FOR PERFORMANCE, BY
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphones

4

DONT RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES

Order your latest Henry's Catalogue Price 55p post paid
complete with Dis¢ount Vouchers

Henrys /

Eatalaqug J

BUILD THE

TEXAN

20+ 20 WATT IC STEREO

AMPLIFIER

As featured by
Practical Wireless 1972

AR Y

L, ;
%% 4

socket, separate treble, bass, volume and balance controls, 4
scratch and rumble filters, mono/stereo switch, input selector;
Mag.P.U.,Radio Tuner, Aux. Can be altered for Mic, Tape, Tape head, etc.

Constructional decails Ref. No. 21, 30p.
Distributed by Henry's (hroughou( UK.

FREE Teak cabinel with complete kit.

Kit £28. 50 {+ VAT + 50p
PRICE carifpacking) or
built and . L+ VAT + 50p
carr/packing)
tested as illustrated

EARN YOURSELF EASY
MONEY, WITH

PORTABLE O0x0%0 & «
DISCO 86 &8 e
EQUIPMENT  meomamion:miemsaen

DISCO MINI: A complete portable d:sco

fitted mixer/preamp, 2 decks all facilicies. £98-50
As above but with Slider Controls £118-50
100 watt amplifier for above £42:50
SDLSI00: 100 wace mlxer/amphﬁer with
sllder controls £69-00
1 50 wace mlxer/ampluﬁer £49-50
RIOO 100 wate mixer/amplifier . 57.50
DISCO AMP: 100 wate muxer/ampluﬁer
chassis unit . €73.00
DISCO MIXERIPREAMPLIFIERS (OIP
for up to 6-100 watt amplifiers):
SOLI (rotary controls): . £49.50
SDLII (slider controls): £58-50
DISCO VO X (slider controls): The com-
plete disco preamp. .. £72.00
DJI100: 100 wate power amplqﬁer for above  £49.50
DJ30L: 3 channel 3kW sound to light £36-00
DJ40L: as 30L plus built-in microphone ..  £47.50
DIMAMATIC, | kW adjustable speed auto
dimmer o £25-00
Carlsbro Reverberatlon Unlt i £44.00
SCENESTROBE £19-00
ROAD STROBE £25.00
SUPER STROBE .. £45-00
Disco anti-feedback mlcrophone . £11.95
Colt 150 watt liquid wheel projector £22-50
150 watt Q! liquid wheel projector £50.00
150 watt Ql cassette wheel projector £50-00

Spare Effects and Liquid cassecces, Iarge
range of patterns .
Mini spot bank ftted 3 Iamps

EXCLUSIVE
DECCA KELLY
SPEAKERS

12 watt speaker Tweeter
systems. 8in Bass/Midrobe
and Melinex Domed HF radiator plus
crossover £12:50 per pair of systems
{carr/packg. 40p) or built into ven-
eered cabinets, size 18 X 12 X 6in.
£19°50 pair (carr. £1).

=

HI-FI TAPE
EQUIPMENT

U.K.'s largest range [ .
with discounts and
demonstrations for
callers. Latest stock lists on request
(Ref. No. 17).

Phone 01-402 4736 for Barclay/Access
Card, Direct orders and latest prices,

TRANSISTORS/
SEMICONDUCTORS

U.K.'s largest range for every appli-
cation. Small quantity discounts.
Also Trade, Export and Industrial
enquiries invited. Latest stock list
(Ref. No. 36). Including valves on
request.

ELECTRONICS SUPPLIES

Specialists in electronics for more
than 30 years. Trade and industry
supplies — every type of component
and equipment.

Auto Trilite (mini with flashers) .

Bubblemaster with | gal. liquid . £
MIXERS/MICS/SPEAKERS/LIGHTING

U.K.'s largest range of Disco lighting

6in liquid wheels I 5-00
FREE STOCK LIST Ref. No. 18 ON REQUEST
AKG/RESLO/DJ/CARLSBRO/EAGLE

CH AND COMPLETE SPEAKER
SYSTEMS MEGAPHONES, TURNTABLES,
PUBLIC ADDRESS COMPONENTS MlCS.,
STANDS, MIXERS CABINETS

All prices carr. paid (UK) (VAT EXTRA).
Barclaycard/Access call, write or phone your order
01.723 6963—ecasy terms for callers.

SINCLAIR PRO]ECT 80

Stereo Preamplifier

£11-95
Audio Filter Unit - £6:95
Z40 |5 watt Amplifier £5-45
Z60 25 watt Amplifier £6-95
PZ5 Mod. for | or 2 Z40  £4.98
PZ6 Mod. (S Tab) | or 2
Z40 .. - I £7-98
PZ8 Mod. (S Tab) | or 2
g - .= T £7.98
TRANSFORMER FOR
PZ8 £3.95

NEW FM TUNER . £11-95
STEREQ DECODER  £7-45
All items post paid.

BUILD THE NEW
HENELEC STEREO
FM TUNER

A completely new high stability stereo FM tuner. Features variable
capacity diode tuning, stabiliser power supply, IC Decoder, high gain
low noise. [F stages. LED
indicators, Tuning meter, AFC,
Easy to construct and use.
Mains operated. Slim
modern design with fibre

glass PC, teak cabinet,

etc. Available as a kit to

build or ready built.
Overall size: Bin x 2i|n

% 6{§in. Produced to give

high per(ormance with a
realistic price. (Parts list

and constructional details

Ref. No. 5, 30p.) Henry’s

are sole discributors UK and Europe.

Kit Price  £21°-00
or built and tested £24 . 9 5

LIVING SOUND LOW NOISETOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S. ALL POST PAID

( + VAT)
( + VAT)

LESS THAN § REC. PRICES. COMPLETE WITH LIBRARY
CASES, —

3for  6&for 10for 25 for 4. N"”"ﬁ;",ﬁ;@,@,
C60 €100 €180, €280 ,£675 / T
€% €133 €257 £420 gr02s % p

CI20 £162 £3'15 £500 £1225 t . X
-—,
Quantity and trade enquiries invited.

LEARN A LANGUAGE—complete with phrase book. German,
French, Spanish, ltalian. £1:36 per course. £5 for any 4.

LOW COST HI-FI SPEAKERS
SPECIAL OFFERS

EMI §3in x8in—full range speakers (post 20p each or 30p pair);
*150TC—8 ohms Twin Cone 10 wate, £2:20 each or £4 pair; *450 10
watt ¢/o Twin Tweeters 3, 8 or |5 ohms, £3-50 each or £6-90 pair; EW
15 watt 8 ohms c/o Tweeter, £4-30 each or £7.90 pair; 350 20 wate
c/o Tweeters 8 or [5 ohms, £7-50 each or £14.20

pair.
* Polished wood cabinet £4-80, post 35p.

8 ohms full range (post 20p)

FR4 4in 5 watt, £4; FR65 64in 10 wact, £5:50;
FR8 Bin I5 watt, £6:95; FR23 9 x 6in 15 watc,
£6:0

BASS AND MID RANGE-—8 ohms (post 20p}
AAI12 5in |5 watt, £3-30; B110 54in 15 ware,
£5.60; B200 Bin |5 wacre, £6:45; B139/2 13in x Bin
30 wate LF, £10:25,

TWEETERS AND CROSSOVERS (post 20p)

K2006 10 watt B or 15 ohms, £2:10; FHT6 15 watt B ohms, £3.30; K201 |
30 watt 8 ohms, £4:75; T27 KEF, £4-25; Axent 100 30 watt 8 ohms
£4-90; K4009 1 kHz/5kHz ¢jo, £2:20; SN75 3kHz var. ¢/c, £2,

SPEAKER KITS (carr. etc. 35p)

20-2 Bin 30 watt, £10 each; 20-3 Bin 40 watt, £15 each; LINTON 2
20 wate, £15-95 pair; GLENDALE 3 30 wate, £28-95 pair; DOVEDALE 3
50 watc, £42 pair; KEF KK2, £20.40 each; KEF KK3, £32 each.

DYOURS

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble—
that's the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features include
interface chip, thick-film resistor pack, printed
circuit board, electronic components pack.
Size: 44in long x 2in wide x {iin deep.

Free of charge with the kit for the more a_clvanced
technologist is a 32-page booklet explaining how
to calculate Logs, Tangents, Sines, etc.

Price £24°95 (+ VAT)
Ao sssembled £+ 20

ready to use

mniee

a0 O
8000
o000
0000
oDpaQ

(+ VAT)

109% VAT TO BE ADDED TO ALL ORDERS.

Like a permanent job at Henry's? Experienced and trainee salesmen required. Tel. 01-402 8791.

EDGWARE ROAD, LONDON W2

RADIO
LIMITED

404-406 Electronic Components and Equipment 01-402 8381
309 PA - Disco - Lighting High Power Sound 01-723 6963

303 Bargains Store (Callers only) E

Home and Car Entertanment Centres London and branotes now open
120 Shaftesbury Avenue. London W1 01:437 9692

104 Burnt Oak Broadway, Burnt Oak. Edgware 01-952 7402
190-194 Station Road. Harrow.Migddlesex 01-663 7788/9
354-356 Edgwsare Road. London W2 01-402 5854/4736

EXPORT SUPPLIED. Prices and descriptions correct at “T)e of proof. Subject to change without notice
E &

See pages 202 and 203 of this magazine.

All mail to
"Edgware Road,
-London W2 18W
Alistores open 9 am to
6 prir six days a week
Hi-Fr - Yape Equipment
Discount Stock List
Free at all stored




Fig. 2 Component layout and wiring applicable to
8W, 13W or 20W circuits

~Component Board mounted via
4-6BA csk head screws and
nuts spaced to suit fixing holes
made in Board b5
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NUT
STAR WASHER

MICA WASHER

THYRISTOR TAG

Y, 484, NYLON BOLT
(a)

Mounting details for
thyristor

484
SOLDER TAG

MICA WASHER |1 )

11,"4 BA. BRASS BOLT

TRANSISTOR

®)

Mounting details for
inverter transistors

COMPONENTS...

12V VERSION 6V VERSION
Resistors
R1 220 33N
R2 150N 2W 1000 1W
R3 1500 2w 1000) 1W
R4 1kN 1k
R5 470N 4700
R6 1knN 1kn
R7? 1kQ) 10kN
R8 1.2k} 1kQ
R9 1500 2W 330 2w
R10 150 1w 50 2W
R11 1000 1000
R12 330kN 330k}
All -10% {W carbon unless otherwise specified
Capacitors
C1 0.-22uF 0-33uF
C2 O-uF 0-22uF
C3 0.47uF 0-47uF
C4 220uF 40V elect. 220uF 40V elect.
C5 0:01uF 1000V 0-:01uF 1000V

C6 1uF 440V a.c.rated 1uF 440V a.c. rated
C7 220uF 40V elect. 220uF 40V elect.

Transistors

TR1, TR2 ZTX500 TR1, TR2 ZTX500
Ferranti (2 off) Ferranti (2 off)

TR3 ZTX500 TR3 BFS97 or
Ferranti ZTX500

TR4, TR5 2N3055 (2 off) TR4, TR5 2N3055 (2 off)

Diodes and Thyristor

D1,D2 ZS170 or ZS270 Ferranti (2 off)
D3 -D6 ZS178 or ZS278 Ferranti (4 off)
CSR1 BStB0246 Siemens

Transformer

T1 Two Mullard FX2243 ferrite cups with DT2206
former or two Siemens B65631 - JOOOO - RO26
with B65632 - AOOOO - POO1 former

Miscellaneous

L1 Filter coil 60 turns 20 s.w.g. wound in two
layers on 2in of iIn dlameter ferrite rod

Eddystone diecast box 7iin x 4iin x 2in

6-way 5 amp connector block mica washers,
screws, ;in spacers, turret tags, connecting wire,
TO3 transistor covers

Printed circuit board (available from Davian
Electronics, PO Box 38, Oldham, Lancs.)
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Fig. 1 Circuit diagram for the Scorpio Mark 2 ignition system. The component values
shown are for the 12V version, for the 6V version see the accompanying component list
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Fig. 2 Printedcircuit board for the Scorpio Mark 2.
The board is shown full size, the blue areas
indicating copper
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