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/\ The
' Hot-Head

’{ " You know his type...always blowing hot and cold...
getting overheated just when you need him to be controlled
and efficient. It's the same with some people’s soldering irons.

| Hopelessly inefficient heat control can make
soldering operations a nightmare; if this is what soldering means to you
it's time you woke up to Antex.

Choose a new model from the comprehensive Antex range
of soldering instruments, with low-leakage characteristics,
unique construction advantages and really precise heat control.

Choose ANTEX~the warm
heartediron

v

/
/ MODEL G »
18 watt
miniature iron dn e
fitted with long-life
MODEL X25» iron-coated bit 3/32"

220-240 Volts or 100-120 Volts. The "W Voltage 240, 220 0r 110 ¢

leakage current of the NEW X25isonly a i 2 other spare bits available your COO
few microamps and cannot harm the most 1/8 and 3/16°°

delicate equipment even when soldered
“live’’. Tested at 1500v. A.C. This 25 /gl & / ,'
watt iIron 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

PRICE £2.26 (rec. rezail)
P & P 10p.
<4 MODEL CCN
220 volts or 240 volts.
The 15 watt miniature model CCN
also has negligible leakage.
Test voitage 4000v. A.C.
Totally enclosed element in ceramic shaft,

< MODEL C
Miniature 15 watt soldering iron
fitted 3/32"" iron-coated bit.

Many other bits available
from 3/64" to 3/16"".
Voltages 240, 220, 110,

50 or 24,

PRICE £2.05 (rec. retail}

bits available 3/32" and Fitted Io_ng—life |ron-coaffed bit '3'/32”.” S P &P 10p.
3/16"" Totally enclosed / 4 othedr g/“;;"’_ar"'alb';_ 1/8H' 3/;"5‘_ ,Ic}/“
element ceramic and steel // &l [yelive i) Laf=0 E1AElEt
shatt. Bits do not ““freeze™ /J PRICE £2.48 (rec. retail) P & P 10p.
I O removed. /  MODEL MLX KIT ST3Stand — This stand is made
(rec retaH’) P &P 10p " Battery operated 12v. MODEL SK.2 KIT from high gradeinsulation material
Sult.able ol productic;n work 25 watt iron fitted with Contains 15 watt m.imamre won with a chromium plated strong
IRE) £ B ) BUREEe Fem 16 lead and 2 heavy clips  fitted with 3/16" bit, 2 spare bits Steel spring. It is suitable for all

i . for connection to car battery. /32 and 3/32" heat sink, solder, models and replaces all previous

Packed in strong plastic wallet  and ““How to Solder”” booklet. stands. The two sponges at the

MODEL SK.1 KIT with booklet “"How to Solder’”. PRICE £3.25 (rec. retail) side which are easily replaceable
Contains 15 watt miniature 1ron PRICE £2.54 P &P 10p. serve to keep the soldering bits clean,

fitted with 3/16" bit, 2 spare bits (rec. retall) P & P 12p.
5/32"" and 3/32", heat sink,
solder, stand and

“"How to Solder’’ booklet.
PRICE £3.48 (rec. retail)

2= :
ALL PRICES ! p PRICE: £1.00
include VAT at 10% (rec. retail) P & P 10p
- Y S BN S S N e EEEED NN W
e I enclose cheque/P.0./Cash
D Please send the following: {GiroNo. 2681000)___

Spare bits can be accommodated
as shown on the itlustration.

I From radio or electrical dealers, I
. l car accessory shops or in case of DISME \
difficulty direct from: ADDRESS

ANTEX LTD. FREEPOST
PLYMOUTH PL1 1BR

{no stamp required) Tel 0752 67377 RE e
N D TIEES IR G B BN T G G SIS B W s SIS ST G S U S S S G e .

D Please send the
ANTE X colour catalogue.

-~



. RACTICAL

‘CcLECTRONICS

VE 10 No.4 APRIL 1974

s RUCTIONAL PROJECTS
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T rega! STAL CLOCK by S. Garrett
; ‘ock with facilities for switching other domestic appliances 318

“SERATOR by Brice Ward
!,cle on a programmable source for 64,000 rhythmic patterns 335

ALGEBRA—2 by B. J. Wood
» simple adder/subtractor 341

; AT HOME? by O. N. Bishop
,c intruder deterrent system 348

ERAL FEATURES
;T STEPS IN CIRCUIT DESIGN—1 by A. P. Stephenson

inner's guide to transistor circuit design 324
JNSTANT CURRENT GENERATORS—2 by C. R. Masson
,oncluding article on the design and use of these versatile circuits 356

INGENUITY UNLIMITED
Transistor Tester—Switch-on Surge Eliminator—Neon Tester—Electronic Switch—Power Supply 362

NEWS AND COMMENT

EDITORIAL—Liberated Design 317
READOUT

Readers who need help 322
POINTS ARISING

Connoisseur BD1 kit 322
SPACEWATCH by Frank W. Hyde

Military and Space—Venus and Mercury Probe 323
STRICTLY INSTRUMENTAL by K. Lenton-Smith

Comments on contemporary sounds 328
INDUSTRY NOTEBOOK by Nexus

What's happening inside industry 332
PATENTS REVIEW

A look at the effects that the EEC will have on British Patents 353
ESP, etc. by B. H. Baily

Unexplained happenings and phenomena 355

SPECIAL 8-PAGE SUPPLEMENT
CAMERA ELECTRONICS 1-8
Our May issue will be published on Wednesday, April 10, 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 guoted 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 payee’’.
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DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Fi and Transistors - Up to date

Brochures on request

uK's
LARGEST RANGE
OF KITS &
GADGETS

TEST EQUIPMENT

MULTIMETERS

(carr., etc. 30p)

1TI-2 20 kiV Slimeline £5-95

M210 (Case £1:25) 20k/V Slimline de que4 £6:75

THL33D 2k/V Robust, £7-50

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

U4324 20k/V with A.C. current ranges, £8.00

AF105 (Case £1-90) 50k/V, £11-95

U4313 20k/V A.C. current. Steel case, £10-50

U434 Plus built in transiscor tester, £10-50

Modél 500 (Case £1-95) 30k/V, £9-95

OTHER EQUIPMENT

SE250B Pocket Signal Injector, £2:10, Carr. |5p

SES500 Pocket Signal Tracer, £1-70, Carr. 15p

TE!5 Grid Dip Meter 440kHz—280MHz, £15:00,
Carr. 30p

TE40 A.C. Millivoltmeter | -2MHz, £19-75. Carr. 35p

TE65 28 Range Valve Voltmeter, £22:50, Carr. 40p

TE20D 120kHz—500MHz RF Generator, £18-95,
Carr. 40p
TE22D 20Hz—200kHz Audio Generator, £19.95,
Carr. 40p

SE350A Deluxe Signal Tracer, £12:50. Carr. 20p
SE400 Volts/ohms/R-C sub./RF field/RF gen., £14.75,

o Carr. 20p
New Revolutionary Supertester 680R
6B0R Muiti-tester, £18 50 Accessories

Transistor tester 11-00
Electronic voltmeter £18-00
Ampclamp £11-95
Temperature probe £11-95
Gauss meter £11-95
Signal Injector £595
Phase sequence £5-95
EHT Probe £593
Shunts £4-50
25/50/100A each
A SELECTION OF INTERESTING |TEMS
C3025 Compact transistor tester, £6-95. P, . 15p

Q4002 Photoelectric System, £13-70

E1310 Stereo mag cart preamp, £4-80. P. & P, 25p

Easiphone DI120! telephone amplifier, £7-50,
P.& P.25p

D1203 Teleamp with PU coil, £4-95, P. & P. 20p

LL) Door Intercomm. and chlme £8:40.P. & P. 25p

US50 Ultrasonic switch (ransmuuerlreceuver £12:75

|kW Dimmer/controller, £3.00. P, & P. 10p

9in Twin spring unit, for Reverbs, £3-30.P. & P. |5p

t6in Twin spring unit, for Reverbs £6.85.P. & P. 25p

YHF Aircraft band convertor, £4.50.P. & P. (5p

B2005 4 Ch. mic. mixer, £4.20, P, & P. |5p

B2004 2 Ch. stereo mixer, £6.75, P. & P. 15p

PK3 Kit. Etch your own printed cnrcuus, (I 95.

P. 20p
C3041 1-250 MHz £4-25
C3043 50H. 1:300 MHz £5-75

EXCLUSIVE: SPECIAL OFFERS
MW/LW CAR RADIO AKAI GXC40 stereo

adaptor for all cassette
and radio 6/7%/9 volt

output (state width).
£1-95 each.

Rotel Stereophones
RH630 .. .. £4'50
RH700 £675
RH430 £3-30

Rotel RA3I0 I5 + IS5
watt Stereo Amplifier
{List £52-00) £34-52.
Wein W500 Battery/
Mains Cassette Recor-
der £12-75.

+ or — earth with cassette recorder
speaker and fixings. £59-95 carr/packg. 50p,
£6-50 carr/packg. 30p. Pair Akai ADM
8 TRACK CAR microphones. £6.95
STEREQ (— earth) carr/packg. 20p.

with spe:kers, in PORTABLE
pods an fixings. CASSETT TAP|
€12:50 carr/packs. 400, BLAYER — for cniPE
Portable Battery Cas- carry around. £7.25
sette tape player £7-25. carr/packg. 20p.

Car Lighter Plug and HANIMAX BC808

POCKET CALCULA.
TOR  with 9% key.
£28-95.

Hanimax BC8IIM
Memory Version
£37-50.

Mains Unit for BC808,

BC8IIM £2:85 (state’
model).

Hanimax HI0I Stereo
Compact RecordPlayer
2x7w. Complete with
speakers (List £54-50).

Price £39-95. Plus free
pair of stereo phones.

BUILD THIS RADIO

RADIO KIT using Mullard
RF/IF module. Features
MW-—bandspread for extra
selectivicy. Slow motion
tuning. Fibre glass PVC
cabinet. 600MW output. All
parts £7-98 (battery 22p). Carr. ecc. 329

SPECIAL PURCHASES

UFH TV TUNERS

= CHANNELS 11 to 64,
Brand new transistorised
geared tuners for 625 Line
Receiver IF output. £2:50,
Post 20p.

GARRARD BATTERY TAPE

GARRARD 2speed 9 volt tape decks. Fic
play and oscillator/erase heads. Wind a
controls, Takes up to 4in spools. Brand
ptete with head circuits. £9.50. Carr. 30p.

EASY TO BUILD KITS BY
AMTRON—EVERYTHING SUPPLIED

Model No.
310 Radio control receiver ..
300 4-channel R/C transmitter
345 Superhet R/C receiver ..
455 AM signal generator
65 Simple transistor tester. .
115 BW amplifier a
120 12W amplifier
125 Stereo control unit
130 Mono control unijc
605 Power supply for | |5
610 Power supply for 120 .
615 Power supply for 2 x IIO
230 AM/FM aerial amplifier ..
240 Auto packing light
275 Mic. preamplifier .
570 LF generator 10Hz—ImHz
575 Sq. wave generator ZOHx-IOka
590 SWR meter
620 Ni-CAD Char;erl 2-12V
630 STAB. Power supply 6—I1V 0- 15—0—IA
690 D.C. motor speed Go
700 Electronic Chaffinch
705 Windscreen wiper timer
760 Acoustic switch ..
780 Metal Detector (.Iec(ronncs only)
790 Capacitive burglar alarm
835 Guitar preamp .
840 Delay car alarm
875 CAP. Dnschargelgnmon !or car’ enllne‘

PONNDNNLANTONE CLOCONNOINEROUNUALLALW=DRNN

CRESIERES85282823Rns 3388222

(=Ve Earth) 13:15

80 Scope calibrator .. 25
255 Levelindicator .. 15
525 120—160mHz VHF timer 11-30
715 Photo cell switch 70
795 Electronic continuity tester 30
860 Photo timer 13-25
871 Slide projector au(o feed control 15
235 Acoustic alarm for driver 60
465 Quartz XTAL checker .. 75
220 Signal Iniec(or .. 30
390 VOX 15-50
432 Testakit ao oo 19-30
670 Buffer Battery Charger - 55
885 Capacitive Contact Alarm 615
850 Electronic Keyer o 18.75
820 Electronic Digital Clock’ -50

ALL KITS OFFERED
SUBJECT TO STOCK
AVAILABILITY

Prices correct at time of
preparation, subject to
change without notice.

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 I}m
x 3in. All parts £4.85, Carr. I5p.

MULTI-USE AND RADIONIC KITS
10-1 10 Projects .. . .. 3.60

50-1 50 Projects 8.00
150-1 150 Projects ho 13:20
Telephone Communicator .. oa aa 7:20
X20 20 (Elec) }P A ba oa oo 495
X40 40 (radio) S/ S R oo .. 948
(Carr./Packing 40p)

ALL TRANSISTOR CIRCUITS WITH
HANDBOOKS

All types offered subject to availability, Prices
correct at time of press E & OE. 10°, VAT TO
BE ADDED TO ALL ORDERS. UK post, etc.
I5p per order uniess stated.
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EDGWARE ROAD, W2

RADIO \ see FacinG
PAGE FOR
LIMITED / pppresses

TOP QUALITY SLIDER | MARRIOT TAPE

CONTROLS 4 TRACK MO,
60mm stroke high quality{ 2 TRACK S1
controls complete with|'17" High Imp:
knobs (post, etc. I5p any [ £2:00; '18' Mec

quantity). pedance, £2.00;
Singles Log and Lin Heads for '17' anc¢
Sk, " 10kQ,  22kq,|75p; ‘63" 2 track
50kQ, 100kQ, 250kq,.|Hi imp., £1.75;
500k, | Meg. 45p each.| Erase Head for 63",
Ganged Log and Lin {Post, etc. 1Sp

10k @, + _ 50kQ,| quantity).
100k, 250k 2. 65p each.
(Quantity discounts| R730/E73 2 Track Mc¢
available). Complete| Record Erase Low Im
with knobs. 75p pair.

Sinclair, Miniature Amplifiers & Tuner/Decoder

AMPLIFIERS (Carr. etc. 20p) £
4-300 0-3 watt 9 volt 178
104 | watt 9 volt 310
304 3 watt 9 vole 3.95
555 3 watt 12 volt 410
EI208 5 wart 12 volt 5.10
608 10 watt 24 volt 495
410 10 wate 28 volt 4.95
E1206 30 wate 45 volt 9-93
EI210 24 + 2§ watts 12 volt 778
RES00 5 watt IC mains operated Ampllﬁer

with controls o 6-30
SACI4 7 + 7 watt Stereo with concrols .. 1175
SAC30 IS5 + IS5 watt Stereo with controls. 14.95
NEW SINCLAIR PRO]ECT 80 £
Stereo Preamplifier .. a 1§95
Audio Filter Unit .. 6-95
Z40 |5 Watt Amplifier 545
Z60 25 Watt Amplifier 695
PZ5Model for | on 2 Z40 . 4.98
PZ6 Model (5. Tab.) | on 2 Z40 7:98
PZ8 Model (S. Tab.) | on 2 Z60 o o0 7:98
TRANSFORMER FOR PZ8 .. .. 3.95
Project 605 Kit .. 1995
Proiect 805 oo 0o .. £2693
SP40.5 2Z40/Stereo 80/PZ5 .. oo .. £25:00
SP40-6 2Z40/Stereo 80/PZ6 .. £2775
SP60 2Z60/Stereo 80/PZ8 £30-4

POWER SUPPLIES FOR EVERY PURPOSE

{All cased unless stated chassis)
470C 6/74/9V 300mA, (Includes Multi-Adaptor for
Tape Recorders, etc.), £2:15. Post 20p
Car Lighter Voluge Adaptors 300mA (State Voltage
6V, 74V, 9V), £1.95 each. Post 25p
SC202 3/6/74/9V 400mA, £3-65, Carr. 30p

HC244R Stabilised version, £4.90. Carr. 30p
P500 9V S00mA, £3.20, Post 20p
Pl 24V 500mA (chassis), £2-90. Post 20p
Pi526/28V | amp (chassis), £2-90. Post 20p
P1080 12V | amp (chassis), £4-50. Post 20p
PIOEI 45V 0-9 amp (chassis), £7-50. Post 20p

2 44— 12V 0'4—) amp, £7-15. Post 30p

SEIOIA 1/6[9/I1V t amp (Stab.),
£12-50, Post
RP164 6/7}/9/I2 | amp (Stab.),
£12.95. Post 30p

FIBRE OPTICS

0:01 dia. Mono Filament,
£3:00 per 50 metre reel.
013  dia. 64 Fibres
Sheathed, £1-00 per metre.
SPRAYS I5mm dia. Mares
Tail Sprays, £10-50,

7 mm dia, £5-00,
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All types of
TRANSISTORS « RECTIFIERS
BRIDGES « SCR's « TRIACS

INTEGRATED CIRCUITS
F.ET. « LIGHT DEVICES
OVER 1500 DIFFERENT DEVICES

ENTIRELY NEW 1973 EDITION

UK’'S LARGEST RANGE OF TRANSISTORS, IC'S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES

RETAIL - TRADE - EXPORT & INDUSTRIAL

BEST PRICES -

A\
i

FREE BOOKLET —

{ask for Booklet No. 36}
SEND FOR YOUR FREE COPY TODAY!

THIS IS A MUST
FOR ALL
SEMI-CONDUCTOR
; USERS!

MORE DEVICES
NEW PRICES
NEW RANGES

—
INTEGRATED CIRCUITS. VERY IMPORTANT—ONLY BRANDED I.C's
ARE TO THE FULL MANUFACTURERS' SPECIFICATIONS. ALL OTHERS
ARE NOT. HENRY'S SELL ONLY BRANDED INTEGRATED CIRCUITS...
FROM TEXAS...LT.T.... FAIRCHILD ...SIGNETICS ... SO WHY
BUY ALTERNATIVES OR UNDER SPEC. DEVICES WHEN YOU CAN PUR-
gl—ol?‘.‘éE' THE GENUINE ARTICLE FROM US EX STOCK ... NEED WE SAY

Type

SN74126N 68 69 60
SN74132N 72 72 63

1- 12— 30-
11 29 99
£p £p £p

TBA 800 5 WATT I.C.

Suitable alternative

ated.
output.

to
SL403D. 5/30 volt oper- ﬂ
8/16 ohm 5 watt { &)

With circuits and data

£1.50.

Complete with printed circuit board and

components, £2-75.

SINCLAIR ICI2
With  circuits
data. 6

28V operated, £2.

and
W IC with
printed circuit board

ZN4I4 IC

Integrated circuit radio as
featured Y man
magazines. (PW Jan. 73 /
Reprint Ref. No 1 iy
for 10p), £1-20.

STROBE

TUBE

ZFT4A

Suitable for Dec. '73
Pract. Electronics,

£3-00
$T2 (D32) DIAC 25p

CRSI/40SCR  45p
ZFT4 £3-00
ZFT8 £3-50
ZFTI2 £4-50

ULTRASONIC TRANSDUCERS

Operate at 40kHz up to 100 yds.
Ideai remote switching and signalling,
complete with data transmitter and

SN74136N 63 63 55

SN7414IN 1-00 90 80

cp g€p  £p £p SN74142N £-88 288 252

8N7400N 20 18 16 SN7446N  2.16 2.16 1.89 SNT4145N 1-.44 1-44 1-28
8N7401N 20 18 18 SN7447AN 1.80 1.80 1.§7 SN74147N 2-30 2-30 1-83
SN7401AN 38 388 33 SN7448N  1.50 1.27 1.13 SN74148N 2.01 201 1.83
8N7402N 20 18 16 S$N7450N 20 18 16 SN74150N  2.30 2.30 2-01
8N7403N 20 18 16 SN745IN 20 18 16 SN74151N  1.15 1-15 1.00
SN7403AN 38 38 33 SN7453N 20 18 16 SN74153N 1.09 1-09 95
8N7404N 24 21 18 SN7454N 20 18 18 BN74154N 2.30 2-30 2-01
SN7405N 20 18 18 SN7460N 20 18 16 SN74155N 1.55 1.55 1-00
SN7405AN 44 44 38 SN7470N 33 30 g7 SN74156N 1.08 1.09 1.00
SN7406N 40 33 35 SNT472N 38 33 34 SN74157N 1.09 1-08 85
8N7407N 40 38 35 SN7473N 44 41 37 SNT4159N 244 244 214
8N7408N 25 22 19 SN7474N 48 48 42 SN74160N 1.58 1-58 1-38
SN7409N 38 33 28 SN7475N 59 55 51 SN74161N 1.58 1-58 1-38
S8N7409AN 44 44 38 SN7476N 45 36 32 SN74162N 1.58 1.58 1.38
SN7410N 20 18 18 SNT7480N 80 70 50 SN74163N 1.58 1.58 1.38
SN7411IN 25 23 21 SN7481N  1-26 1.10 95 S8N74164N 2.01 201 1-76
8N7412N 28 28 25 SN7482N 87 80 72 SN74165N 201 2.01 1.76
SN7412AN 38 38 38 SN7483N  1.20 1.10 1.00 SN74166N 216 2.16 1.89
SN7413N 30 27 25 SN7485N  1.87 1.87 1.83 SN74167N 4.10 4.10 3.-59
8N7414N 72 72 83 SN7486N 50 50 44 SN74170N 2.88 2-88 252
8N7416N 30 27 25 SN7489N  4.32 4-32 3.78 SN74172N 5.76 576 5.04
SN7417N 30 27 25 SNT490N 75 70 63 SN74173N  1.68 1-68 1-45
SN7420N 20 18 18 SN7491AN 1.10 1.00 90 SN74174N 1.80 1.80 1.57
8N7422N 28 28 25 BN7492N 75 70 83 SN74175N 1.29 1.28 '1-13
SN7422AN 38 38 33 SNT7493N 75 70 63 SN74176N 1-44 1-44 1.28
SN7423N 87 34 32 SN7494N 85 80 75 SN74177N 1.44 1-44 1-28
8N7425N 37 37 32 SNT495N 85 80 75 S8N74180N 1-44 1-44 1-28
8N7427N 37 37 32 SN7496N 100 80 83 SN7418IN 5.18 b-18 4.53
SN7428N 43 43 37 SN74100N 2.16 1.89 1.89 SN74182N 1-44 1.44 1.26
BN7430N 20 18 18 SN74104N 80 53 45 SN74184N 216 2.16 1.89
8N7432N 387 37 32 SN74106N 80 53 45 SN74185AN 2:18 2-18 1-89
SN7433N 43 43 38 SN74107N 51 Bl 45 SN74188N 6-48 6-48 5.67
SN7433AN 57 57 50 SN74110N 57 57 50 SN74190N 2-30 2.30 2.01
8N7437N 43 43 87 SN7411IN 88 86 75 SN74191N 2-30 2-30 201
8N7438N 43 43 37 SN74116N 218 2.16 1.89 SN74192N 2:30 230 201
SN7438AN 57 57 50 S8N74118N 1.00 90 83 SN74193N 2.30 2-30 201
SN7440N 20 18 18 SN74119N 1.2 1.82 1.68 SN74194N 172 1.72 1.51
SN7441AN 85 78 73 SN74120N 1.05 1.05 92 SN74195N 1.44 1-44 1.26
8N7442N 85 79 78 SN74121N 57 57 50 SN74196N 1.58 1.58 1.38
8N7443N  1.50 1-27 1.13 SN74122N 80 80 70 SN74197N 1-58 1.58 1.38
8N7444N  1.50 1.27 113 SN74123N 1.44 1.44 1.26 SN74198N 3.18 8-18 2-77
8N7445N  2.16 2:18 1.89 SN74125N 69 69 60 SN74199N 2.88 2.88 2:52
PRICING OF $N7400 SERIES IS CALCULATED ON THE TOTAL

NUMBER ORDERED REGARDLESS OF MIX
SN74 (HIGH POWER), SN74 {LOW POWER) series in stock.
free on request. Low Profile Sockets, 14 pin, 15p, 16 pin, 17p, 8 pin, 14p.

Send for List 36

TRANSISTORS—A selection

For full list send for booklet 36 today
€

p £p P £p £p £p
AAZI3 10 BCI69C {4 BYI00 15 OC36 65 V405A 25 2N3614 59
ACIO07 35 BCI82 12 BY 127 15 OC44 18 ZTX108 10 2N3702 i
ACi28 20 BCY32 85 BYZI3 35 OC45 18 ZTX300 14 2N3714 {-60
ACIi87 20 BCY39 1.00 C106D 55 OC71 15 ZTX302 18 2N3771 175
ACYI7 35 BCYS55 2.50 GETiIIl 55 OC72 25 ZTX500 {5 2N3773 2.25
ACY39 65 BCY70 15 GETIIS 75 OC77 55 2G30! 40 2N3790 2.25
ADI49 50 BCY7I| 20 GET880 55 OCS8I! 28 2N697 15 2N3819 3
ADI61 39 BCY72 13 LM309K1.87 OC83 25 2N706 10 2N3866 75
ADi62 39 BDI24 80 MATI21 25 OCI40 65 2N930 20 2N3%03 IS
AFI17 20 BDi3I 45 MIE340 50 OCI70 25 2N987 45 2N4062 14
AFI18 50 BFiIS 22 MJES20 65 OC200 55 2NI132 25 2N4126 15
AFI139 33 BFI80 33 MIJE305S 75 OC202 90 2NI304 22 2N487|1 3§
AF186 40 BFI94 13 MPFI05 46 OCP7I 100 2NI613 20 2N5457 36
AF239 44 BFX1I3 25 NKT217 45 ORPI2 55 2NI1671 1.00 25001 3-00
ASY27 30 BFX34 55 NKT404 60 ORP60 45 2N2147 75 25026 8.90
BAIIS 10 BFX88 22 OAS 60 P346A 20 2N2160 69 25303 70
BAX13 BFYS50 20 OAS8I 10 TIL209 25 2N2926 10 40250 45
BCI107 15 BFYSI 20 OA200 8 TIP29A 49 2N3053 20 40361 45
BCl108 15 BFYé64 45 OA202 10 TIP30A 58 2N3054 45 40362 40
109 15 BFY90 75 OCié 85 TIP3JA 61 2N3055 45 40408 50
BCIO9C 14 BLY36 6-25 OC20 125 TIP4/A 74 2N3440 50 40486 75
BCHI3 16 BSX20 15 OC28 65 TIP42A 90 2N3442 1-10 40636 1.00
BCl47 12 BUIOS 2-20 OC35 55 TiS43 26 2N3525 80 40430 85

receiver, new |.C. circuits.

Per pair,

£5:90.
TA 960 1.C. with socket £1-80.

JOISF 7 SEC,

IC size compléte with data E
price £1-70 each.
(Digital clock circuits Ref.
No. 31, 15p).
TRANSISTORS—SPECIAL OFFERS
2N 3055 BYi27
25 47p each 25 12p each
100 42p each 100 10p each
500 39p each 500 9p each
1000 34p each 1000 Bp each
AF117 ocC3s
25 15p each 25 46p each
100 13p each 100 42p each
500 12p each 500 38p each
1000 10p each 1000 34p each
ZENER
DIODES LINEARI.C.£p
400m/w BZY88/ 702C (T05) 75
BZX83, From 709C (TO5) 39
3-3v—33v, 10p

each.

1:3W_5% Mir ia-
ture Tubulars
IN4700 series.

709C (DIL) 39
723C (T099) 90
723C (DiL) 20
728C (DIL) 45
728C (T099) 45

From 3-3V—33v, 741C (TO5) 50
18p each. 741C (DIL) 50
10W. Stnd. 747C (T099) 1-00
Mounting Zs 747C (DIL) 100
series 6:8V—100V 748C (DIL) 61
5%, 40p each,
SILICON b
RECTIFIERS SEMI

I amp series. CONDUCTOR
IFN400I to IN4007.

rom 6p each.
PSas. QUANTITY
4001 ¢ 4007.

From Bpoeach. DISCOUNTS

3 amp.
PL7001/IN5400.
From l4p each.
gznd for full list

MORE OF
EVERYTHING
AT HENRY'S
See pages 298,
299 and  Back
Cover of this
magazine.

EDGWARE ROAD, LONDON W2

RADIO
LIMITED

404-406 Electronic Components and Equipment 01-402 8381
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BEST VALUE

10% 124, 15%,
25+, 20% 100+
All one type
except where
quantity discounts
shown.

Min. order £1-00
please.

109, VAT

TO BE ADDED
TO ALL
ORDERS

All types offered subject to availability. Prices correct at time of press. E. & O.E. U.K, post, etc. I5p per order.

309 PA - Disco - Lighting High Power Sound 01-723 6963
303 Bargains Store (Callers only)
Home and Car Entertainment Centres. London and branches now open
120 Shaftesbury Avenue, London W1 01-437 9692
104 Burnt Oak Broadway, Burnt Oak, Edgware 01-952 7402
190-194 Station Road, Harrow,Middlesex 01-663 7788/9
354-356 Edgware Road. London W2 01-402 5854/4736

N
Y

TRIACS—=S¢tud
Mounting with B
accessories

3 AMP RANGE |-1i
Type P.1.V. Price ea.

ia

SC35A 100V 80p :
SC358 200V 85p H
SC35D 400V 90p 8
SC35E 500V £1-20
NG
90p
95p
£1-20
£1-50
£1.05
£1.15
SC45D 400V £]-45
SC4SE SO0V £1-85
I5 AMP RAN
SC50A 100V £1.45
SC508 200V £1.65
SC50D 400V £1.95
SCS50E 500V £2-25

TRIACS—Additional

Types
40430 TRIAC (T066) 85p
40669 TRIAC (Plastic)

90p
40486 TRIAC (TOS) 75p

NEW RANGES
BRIDGE RECTIFIERS
FEATURES SMALL
SIZE & LOW COST

250 M/A § AMP P.I.V,
B025/05 50 16p
B025/10
+ x§ x gindia.
+ AMP

100 i8p &

1-11
Type P.L.V, Price ea.
50V 20p

B05/05
B05/10 100V 22p
B05/20 200V 23p
B0O5/40 400V 25p g
B05/60 600V 27p
+H x$L x &in, dia.
| AMP
B1/05 50V 25p
BI/10 100V 25p
B1/20 200V 28p
B1/60 600V 30p
#H x %L x &in. dia

AMP
WO005 50V 29p
Wol 100V 30p
W02 200V 32p
W06 600V 3I5p
4 x #in. tubular
2 AMPS
B2/05 50V 3Sp
B2/10 100V 40p
B2/20 200V 45p
B2/60 600V 50p
B2/100 1000V 55p
+H x 4L x 4in. dia
4 AMPS
B4/100 100V 55p
B4/200 200V 59p
B4/400 400V 65p
B4/600 600V 75p
B4/800 800V £1.00
+H x L x &in, dia
6 AMPS
B6/05 50V 65p
B6/10 100V 70p
B6/20 200V 80p
B6/40 400V 920
B6/60 600V £1-00

6,
+H x 4L x &in. dia.

SILICON CONTROLLED
RECTIFIERS

Type
i AMP (TOS) l’.I.V.v

CRS 1/05AF 50 30p
CRS 1/10AF 100V 30p
CRS 1/20AF 200V 35p
CRS 1/40AF 400V 45p
CRS 1/60AF 600V S5p
AMP (TO48)
CRS 3/05AF S0V 40p
CRS 3/10AF 100V 40p
CRS 3/20AF 200V 45p
CRS 3/40AF 400V S5p
CRS 3/60AF 600V  65p
MP 400V 60p
CRS 5/400V  60p
7 AMP (TO48)
CRS 7/100 100V 60p
CRS 7/200 200V 67p
CRS 7/400 400V 85p
CRS 7/600 600V 93p

All mail to

303 Edgware Road,
London W2 1BW

All stores open 9 am to
6 pm six days a week
Hi-Fi - Tape Equipment
Discount Stock List
Free at all stores
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Even Better All Round Sound Reproduction!

Newly
designed mat
and trim.

Perspex
cover.

Easy “hinged-
on, hinged-off”
movement.

Press button
speed change.

S.AU.2 Arm
with DAMPED
lowering
device.

Brushed
Aluminium
trim.

New, Improved BD2 Turntable By [bﬂ”l)l:ﬂ'ﬂ”’ ;

Manufactured by:- A. R. Sugden & Co. (Engineers) Ltd.,
Atlas Mill Road, BRIGHOUSE, Yorkshire HD6 1ER. .
Telephone: Brighouse (04847) 2142. Telegrams & Cables: Connoiseur, Brighouse.

Slim line
Plinth.

KEEPWARM 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- a - H
ed since 1968.

Clip the coupon, and we'll tell you more.

learn how to become a radio-amateur

e e L e e e e e b - in contact with the whole world. We give
To Autocon Manufacturing Co. | E skilled preparation for the G.P.O. licence
I Spring House, 10, Spring Place, London, NW5, 3BH | S N D N S SN NS SEN N D SN SN S S S ]
ir:/ease send your brochure telling me all about Amkit. | = free! Brochure, without obligation 1o: =
ame
: Address : g BRITISH NATIONAL RADIO & ELECTRONIGS SCHOOL
|

.@ P.0. BOX 156, JERSEY
:, __________:EB_ _____ J =NAME. o } I

J ADDRESS : _ EB44 i

- — BLOCK CAPS pleasel
=1 1 1 r r r 0 1 1 ¥ I 7 7]} “]|

l or see for yourself at: THE AMKIT D.1.Y. CENTRE,
15, Procter St., London, W.C.1. (opp Holborn Undgnd).
l Open Mon-Fri 9.30 am-5-30 pm. Sat 9 am-1 p.m.
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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 HYS50 takes medium power modules to their logical conclusion by incorporating with it a
heatsink, which is designed in special high conductivity aloy sufficient for normal audio use
without additional chassis sinking. All this without significantly increasing the size of the
module comparable in size to a packer of ‘King-size’' cigarettes.

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

SPEC.

25W RMS, 50W peak music power.
4-16Q into BQ

0dB (0:775V RMS).

47k Q

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

OUTPUT POWER:

LOAD IMPEDANCE:

INPUT SENSITIVITY:

INPUT IMPEDANCE:

TOTAL HARMONIC DISTORTION:
SIGNAL/NOISE RATIO:

FREQUENCY RESPONSE: IOHz-50kHz -+ IdB.
SUPPLY VOLTAGE: -25V.
SIZE: 105 x 50 x 25mm.

Price £5-80 mono £11-60 stereo. Price inclusive ot VAT & P. & P.

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
hybrids.

Like the HY50. the new HY5 has no external components and has been redesigned to run off a split power line with improvements insignal/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 all 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 facil
expected to be found on Hi-Fi amplifiers.

The combination of two HYS's two HY50's sharing a common power supply (PSU50) are linked by a balance control toform a complete stereo system.

es

SPEC.
INPUTS ACTIVE TONE CONTROLS
Magnetic Pick-up 3mV (within 14B R1AA Treble 12dB at 10kHz
curve) ass + 12dB at |00Hz

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 £4-85 mono £9-70 stereo.

OVERLOAD CAPABILITY
(equalization stage) 40dB on most sensitiveinput.

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

DISTORTION 0:05% at IkHz.
SUPPLY VOLTAGE + 16-25V
SUPPLY CURRENT (5mA.

Price Inclusive of VAT and P. & P

Practical Electronics

sterec systems.

SPEC.

OUTPUT VOLTAGE - 25V.
INPUT VOLTAGE 210-240V.
SIZE: L.70 D. 9 H.60mm.

Price £5:23,

POWER SUPPLY PSU50

The new PSUS0 has a low profile look being only 24in high and can be used for either mono or

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 design

where applicable.

April 1974




THE P

@ 12 or 24 hour operation

# Hours and Minutes to
Minutes and Seconds at a
touch

& Audible Electronic Alarm

@ Liquid Crystal Display

g ,‘
| available separately. Ask for Price List.

MM5316 Alarm, Clock Chip  £16-50
40 pin I.C. Socket 44p
AN4132

4 digit display (inc. socket) £14-37

LM3900 quad amplifier 17p

VAT INCLUSIVE PRICES

56, Fortis Green Road, London, N10 3HN

e
EHROMASONICE (4 |17 R
LN GRUSTAL GLIGK

—= o= @ Visual Alarm Set

@ Extra "Snooze  Time Alarm
@ Radio On/off facility

® MOS I.C. Clock Chip

C

=

g

A complete set of parts to build this up-to-the-minute (sorry) project at a special price. All parts

RS Reed Relay 80p
Dil Switch 85p
Xtal Mike insert 44p
14 pin |.C. Socket

15p

Dept. 2.

NEW
Mullardl
LP1400 I

Stereo Decoder
Module, £4-96 |
P. & P. 15p. Ex Stock.

Leaflet 10p. |If pur—l

chased with LP1185 & 6|

normally £43-96—now £13-49,|

Dual 555 Timer 2556 only £1-65)

ONE ELEVENTH.

OVERSEAS CUSTOMERS DEDUCT

for fast,easy
reliable soldering

Ersin Muiticore Solder contains 5 cores
of non-corrosive flux, instantly cleanlng
heavily oxidised surfaces. No extra flux
1S required

= ™ (- A
EASY-TO-USE | (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS

Size 1 cartons in 40/60. 60/40

{

Size b 2
Savbit alloy p 8 an(; Savbit alloys
18 swy, 24p LEagass ‘36p
SR
(illustrated). -
Size 19A
I 60/40 alloy Size 12 REEL
i 18 swg, 25p for Service
W Size 15 Engineers and
60740 alloy Electricians.

22 swyg, 28p 18 swg

L‘ ' ) \Savbn alloy. £1-16 \M)
( BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 9 Automatic opening spring,
locking catch, plastic-covered handles. Case
hardened and precision ground. Adjusts
to most wire sizes. Cuts and strips
flex, splits plastic twin flex, 75U

Prices shown are recomniended retail, excluding VAT
From Electrical and Hardware Shops. If unobtainable. send 10p p &p direct to
Bib Hi:Fi-Accessories Limited, Hemel Hempsiéad, Herts HP2 7EP

*STILL AT £42°50
Solartron CD 7115.2 Double
Beam Oscilloscope D.C.—9
Mec/s; 3 MV/em; trigger delay;
crys(al calibrator; 4in flat faced
tube. In good working con-
dition. Carr. £1:50.

NEW WIDE RANGE WOBBULATOR
5 MHz to 150 MHz up to 15 MHz
sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. Ideal for 1007 or TV
IF alignment, filters, receivers. Can
be used with any general purpose
scope. Full instructions supplied.
Connect 63V A.C. and use within
minutes of receiving. All this for
ONLY £5:75p. P. & P. 25p. (Not
cased, not calibrated.)

20 Hz to 200 kHz WB.

SINE and SQUARE GENERA-

R. Four ranges. Independent
amph(ude controls, thermistor
stabilised. Ready to use, 9V supply
required. £7-85 each. P. & P. 25p
(Not cased, not calibrated.)

GRATICULES. 12e¢m x 14em high
quality plastic ISp each, P. & P. 5p.

127 Long Persistence Crt, full spec.
Price £7-50 to include V.A.T. & carr.

£l WORTH OF “UFS”. Six
brand new capacitors all between
I5V and 100V. Total capacitance
not less than 7,000mF. P. & P. 45p.

PHOTOMULTIPLIER type 931 A
£3'25 each. P. & P. 25p.

ROTARY SWITCH PACK. Six
brand new switches (| ceramic;
t off, 4 pole, 2 way, etc), 50p.
P. & P. 20p.

COMPONENT PACK consisting
of 5 pots, various, brand new; 0
resistors § and 4 watt, many high
stabs, etc. Fine value at 50p.
P. & P. 17p.

PLEASE ADD (0% V.A.T.
OPEN 9a.m. to 6.30 p.m, ANY DAY

CHILTMEAD | D

/9 ARTHUR ROAD, READ{NG, BERKS.

7
{rear Tech. College)

P.C.B.PACKSS & D. Quantity 23gft
—no tiny pieces. 50p plus P. & P. 20p.
FIBRE GLASS as above £I plus
P. 20p. Ferric Chioride
Res:stance Pen FREE (whilst stock
lasts) on all purchases of our
Fibre Glass pack.
5 CRYSTALS 70 to 90kHz Our
choice, 25p. P. & P. 15p
5 MOVING COIL METERS
various €2, P. & P. 37p.
CAPACITOR PACK—50 Brand
new components only 50p. P. & P.

POTS—IO dlﬂeren( values. Brand
new—50p,P. & P. I17p

TRIMMER PACK 2 Twin 50/
200pF ceramic 2 Twin 10/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
preset 30/100pF on ceramic base.
ALL BRAND NEW, 15p the lot.
P. & P. 10p.

FLAT FACED 4" Twin Beam Tube,
type CV2193. Green trace. Brand
new £4 each. P. & P.37p.

LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 38p each. Holder Ip each.
Information Sp.

PHOTOCELL equ. OCP7I, 13p
each.

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 {450
each. P. & P. 25p.

IDEAL EXTENSION Telephones
with standard GPO type dial, bell
;gd lead coding. £1-75 each. P. & P

DELIVERED TO YOUR
DOOR | cwt of Elec(romc

Scrap chassis, boards, etc. No

Rubbish. FOR ONLY £3- 50,

Tel.: Reading 582605/65916
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TOTAL BUILDING COSTS

P.P. & INS. 44p
(Overseas P.P.
£1.85p)

(+10% VAT 72p)

ep O P

Components include:

NEW EDU-KIT MAJOR

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

@ 4 Transistor Earpiece Radio

e 7 Transistor Loud- @ 2 Transistor Regenera-
@ Signal Tracer apeaker Radio MW/LW tive Radio
@ Signal Injector Transistor Short @ 3 Transistor Regenera-
@ Transistor Tester NPN Wave Radio tive Radio
—PNP @ Electronic Metronome @ Audible Contlnuity
@ 4 Transistor Push Pull @ Electronic Noise Genera- Tester

Amplifier tor
@ 0 Transistor Push Pull @ Batteryless Cryatal Radio.
Amplifier @ One Transiator Radio

@ Bensitive Pre-Amplifier

@ 24 Resistors @ 21 Capacitors @ 10 Tranastors @ 3}° Loudspeaker @ Earpiece @ Mica Baseboard
@ 3 12-way Connectors @ 2 Volume Controia @ 2 Siider Switches @ 1 Tuning Condenser @ 3 Knobs
@ Ready Wound MW/LW/SW Coils @ Ferrite Roi @ 6} varda of wire @ 1 yard of sleeving, etec.

NEW |
ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

3
.

Nine Tran-

slators, 9

Tunsble wave- 5

bandé a8

Roamer Ten. Built

In ferrite rod aerial for MW/LW

Retractabie chrome plated telescopic aerial for VHF

and BW. Push Pull output using 800 mW transistors.

9 Transistors and 3 diodes, tuning condenser with

VHF sectlon, separate coil for aircraft, moving coil

loudspeaker,volume ON/OFF and wavechangecontrols.

Attractive all white case with red grille and carrying

strap. Bize 94in X 7in X 2}in approx. Parta price list

and plans 80p (FREE with parts).

|
WA
S

TOTAL ™ P.P. & INS. 44p
BUILDING {OVERSEAS
COST! (+10% VAT 69p* P. & P. £1-85)

pocker T 3
FIVE

3 Tunable wavebands.
MW/LW and Trawler
Band. 7 stages, 5
transistors and 2

supersensitive Ierr:te . e
aerial, moving coil TVotalBuilding Costs

loudspeaker, attractive O

Black and Gold Case. Sice

54ln X 14in X 3fin approx. (410 VAT 22p)
P.P. & Ins. 26p

Plans and parts price list 15p
(FREE with parts).
(Overseas P.P. £1°25)
& N
=", " TRANSONA
FIVE

Wavebands, transistors
' and speaker as Pocket
Total Building Costs Five. Larger Case with

P.P.&Ins Red Speaker Grille
£2'50 v * and Tuning Dial.
26p Plans and parta price

(+10% VAT 25p) list 15p (FREE with

(OverseasP. & P, £]:25) parts).

>

B

@ Parts pricelist and plans 50p (free with parts)

EVERYDAY

WITH VHF
SERIES INCLUDING
‘ —— 1 AIRCRAFT
Build this exciting New series of designs AURIEANSIETORS”

Evs &5 Transistors and 2 diodes. MW/LW.

Powered by 4} volt Battery. Ferriterod
aerial, tuning condenser, volume control, and loud-
apeaker. Attractive case with red speaker grille. Size
9in X 5}in X 2}in approx. Parts price liat and plana
15p (FREE with parts).

LOCA.
STATIONS. ALSO AIRCRAFT BAND

TOTAL 3 P.P. & INS. 30p Latest 4” 2 watt Ferrite Magnet Loudspesaker.

BUILDING £2'7 (OVERSEAS Built-in ferrite rod aerial for MW/LW.

COSTS P. & P. £125 Retractable, chrome piated 7 section telescopic
(4109, VAT 27p) M . ) aerial, can be angled and rotated for peak short wave

and VHI listening. Push-pull output using 600mW
transistors. Car Aerial and tape record sockets. 10
transistors pius 3 diodes. Ganged tuning condenser
with VHI" section. Separate coil lor Asrcratt Band.
Volume/on/oft, wave change and tone controla.
Attractive case in black with silver blocking. BSize

EV6 Case and looks as above

6 Transistors ant 3 diodes. Powered by 9
volt Battery. Ferriterod aerial, 3" loudapeaker, etc.,
MW/LW coverage, Push Pull Output. Parts price
list and plans 15p (FREE with parts.)

TOTAL P.P. & INS. 30p Oin X 7in X 4
BUILDING £5 . (OVERSEAS El:ay tol?ollow”instruchona and diagrama. Parts price
COSTS P. & P. £1:25) list and plans 30p (FREE with parts).

(+10%, VAT 36p)

TOTAL P.P. & INS. 52p
Case and looks as above. [ ]
Ev 7 tmr?sistors andaaadxodet 8ix wavebands BUILDING £8 50 (OVERSEAS
MW/LW, Trawler Band, SW1, SW2, SW3, powered COsTS (+10% vATs5py F- & P. £1:85)

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

TOTAL P.P. & INS. 3lp
BUILDING £4'0 (OVERSEAS
COSTS (109, VAT 00, P- &P. £1-85p) K"‘

Build Radios,
Amplifiers, et:
from easy st
disgrams.

ROAMER EIGHT Mk. |

NOW WITH —
VARIABLE
TONE CONTROL

7 TUNABLE WAVEBANDS:
MW1, MW2, LW, §W1,
SWe, 5W3 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW. Retractable chromne plated tele-
scopic aerial for short waves. Push-pull cutput uaing
600mW transistors. Car aerial and tape record sockets,
Belectivity switch. 8 transistors plue 3diodes. Latest 4~
2 watt Ferrite Magne! loucspeaker. Air spaced ganged
tuning condenser. Volume/on/ofl, tuning, wave change
and tone contr. Attractive case in rich chestnut shade
with gold blocking. 8ize %iu X 7in X 4in approx. Easy
to follow instructions and diagrams. I'arts price list
and plans 25p (FREE with parte).

" Five units
ncluding master unit
to construet.

Components include: Tuning Condenser: 2 Volume
Controls: 2 8lider Switches: Fine tone 3~ moving coil
Speaker: Terminal 8trip: Ferrite Rod Aerial: ¢ Plugs
and Sockets: Battery Clips: 4 Tag ards :
10 Transistora: 4 Diodes: Resistors : Capacitcre ;
Three ¢in Knoba. Units once constructed are
detachable from Master Unit, enabling them to

short waves.
diodes.
knobs  with polished metal inserts.
Blze 9in x 5fin x 24in approx. Push-
pull output. Battery economiser
awitch for extended battery life.
Ample power to drive a Iarger speaker Parts.
price list and plans 25p (FREE with parts).

[]
TRAWLER

scopic aerial for short waves. 3in speaker. 8 stages-
6 translstors and 2 diodes, etc. Attractive black

Plans and parta price list 25p (FREE with parta).

TRANS EIGHT s rransistors anp 3 piobes

6 TUNABLE WAVEBANDS, MW, LW, 8W1, 8W2, 5W3 AND TRAWLER
BAND. Bensitive ferrite rod aerial for MW, and LW, Telescopic aerial for
3in speaker. 8 improved type transiators plus 3

Attractive case 1n black with red grille, dial and black

TOTAL BUILDING COSTS

. P.P. & INS. 33p
£4 4 (OVERSEAS
P.& P.£1-25)

(+10% VAT 44p)

CASE AND LOOKS AS TRANS EIGHT
ROAM ER s‘x TUNABLE WAVEBANDS: MW, LW, 8W1, SWe, |

BAND PLUS AN EXTRA MW BAND

(+10% VAT 39p)

TOTAL P.P. & INS. 47p be stored for future use. Ideal for Schoola, Educa-
BUILDING £6l98 (OVERSEAS Lionatl Axthoritllentand.alllﬂ:’ose‘;ntfreste(é inFrRadxo
construction. ar ice li
COSTS oyt P-&P.£185) b oo P A3 (LD B0 Pl ) @S
pr TOTAL s P.P. & INS. 33p
BUILDING (OVERSEAS
COSTS P. & P. £1-85)

{+10% VAT 66p)

RADIO EXCHANGE LTD

£ *Callers side entrance **Laveils” shop
*Open 10-1. 2.30-4.30. Mon.-Fri. 9-12 8at.

F- e 1 R R0 R R J R B JT7
i

To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD MK40 [SA
Tel. 0234 52367 Reg. No. 788372 l

| enclose £ for

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

case wlth red grille, dial and black knobs with .
pollshed metal inserts. 8ize 9in X 6}in X 2§in approx. £5 .98 P.P.&IN.31p .

Name

(OVERSEAS
P.&P.£1-85) B
PE4

Address
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Comparable unit sold elsewhere at £24-00 approx.

304

COMPLETE
STEREQ SYSTEM

£51-00

40 Watt Amplifier.

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

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

Specification

20 watts per channel into 8 ohms.

Total distortion @ 10W.@ 1kHz 0-1%. P.U.7 {for
ceramic cartridges) 150mVinto 3 Meg. P.U.2
{for magnetic cartridges) 4mV @ 1kHz into 47K,
equalised within ~ 1dB R.LA.A. Radig 150mV
into 220K. {Sensitivities given at full power).
Tape out facilities : headphone socke1, power
out 250mW per channel. Tone controls and filter
characteristics. Bass: —12dB 1o ~17dB @
60Hz. Bass filter- 6dB per octave cut. Treble
control - treble - 12dB to -12dB.@ |5kHz.
Treble filter: 12dB per octave. Signal to noise
ratio . (all controls at max.) -58dB.

Crosstalk better than 35dB on all inputs.
Overload characteristics better than 26dB on all
inputs. Size approx. 13}~ 87, 33",

Garrard SP25 deck, with magnetic cartridge,
de luxe plinth and hinged cover.

Two Duo Type |l matched speakers -
Enclosure size approx. 177~ 105"~ 61" in
simulated teak. Drive unit 137 A 87 with parasitic

tweeter., comp|ete System £51.00

QUALITY SOUND*
FOR LESSTHAN£19-:00

Stereo 21 easy o assemble audio sysiem kit, - no soldering
required.
BSR 3 speed deck, automatic, manual facilities together with
ceramic cartridge.

Two8

Includes : —

5" speakers with cabinets.

Amplitier module. Ready built with control panel, speaker leads
and full, easy to follow assembly instructions.

For the technically minded :—
Specifications:
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power
output 2.7 watts per channel: Gutputimpedance 8-15ohms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs —radio, tape, etc., and.outputs for
taping discs. Overall Dimensions. Speakers approx.

153"

g
approx. 1517 ~
Extras if required.

Optional Diamond Styli £1.37

4. Complete deck and cover in closed position

127 < 6" Complete only £18.95
~£1.60p & p.

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

performance, £3 .85,

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

Technical specification.

Mains input, 240V, Output sensitivity 125mV

Yours for only £10.95+ 90p. p& p

BUILD YOUR
OWN STEREO
AMPLIFIER*

For the man who wants to design his own stereo
—here's your chance to start, with Unisound—
pre-amp. power amplifier and control panel. No
soldermg—just simply screw together. 4 watts
per channel into 8 ohms. Inputs: 120mV (for
ceramic cartridge). The heart of Unisound 1s high
efficiency 1.C. monolithic power chips which
ensure very low distortion over the audip spectrum.

240v. AConly.  £7-64 + 55p. p&p

£69-00

System Il

Viscount Il amplifier (As System )
Garrard SP. 25 (As System |)

Two Duo Type IIIA matched speakers—
Enclosure size approx. 317 x 13" x 115",
Finished in teak veneer. Drive units approx.
1347 85" with 3" HF speaker. Max. power
20 watts. 8 ohms. Freq. range 20Hz to 20kHz.

Complete System £69.00

PRICES: SYSTEM 1
Viscount Il R 102 amplifier

2 Duo Type Il speakers
Garrard SP25 with

MAG. cartridge de luxe plinth
and hinged cover

£24-20 -f1p&p
£14:00 + £2-20p & p
£21.00 +~ £1.75p & p

total £59.20

Available complete for anly £5100+£350p. 8p

PRICES: SYSTEM 2
Viscount R 102 amplitier
2 Duo Type Il A]speakers
Garrard SP25 with

MAG. cartridge de luxe plinth £21.00 + £1.75p & p.
and hinged cover

£24-20+f1p&p
£39-00 ~£4.00p & p

total £84.20

Available complete for only £69.00+£4 p & p.

AMPLIFIER

Reliant Mk iV Mono Amplitier, 1deal for the
small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms {suitable
for 15 ohms).

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

*Mixer employing F.E.T. {Field Effect Transis-
tors). *Solid State Circuitry. *Attractive Styling.
INPUT SENSITIVITIES
1) Crystal Mic or Guitar 9mV. 2} Moving cotl
Mic or Guitar 8mV. 3), 4), 5} Medium output
equipment (Gram. Tuner, Monitor, Organ, etc.}
all 250mV sensitivity.

AC Mains 240V. operation.

Size approx.12} ins < 6 insx 33 ins

£13.50 + 60p.
postage & packing.

PETAPE LINK
CONSTRUCTORS

A suitable 3 speed tape deck, less heads.
Caters up to 52 ins. spools, 240V AC mains,
Unused but store soiled hence no

warranty. £4,00 + £1.00p & p
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Remember ! one of the

Top Ten Accessory
Awards from

Motor magazine

- PUSH BUTTON
- CARRADIOKIT

\ BUILD YOUR OWN TOURIST PUSH NOTE: The ability to solder on a printed circuitboard is
\ BUTTON CAR RAD!IO necessary to complete this kit successfully. Circuit diagram
X . and comprehensive instructions 55p free with kit.
\ Technical specification: . .
1.} Output 2.5 watts R-M.S. into 8 ohms. For 12 valt Car Radio Kit
operation on negative or positive earth. £6.60 55p. postage & acking.
2.) Integrated circuit output stage, pre built three stage + p-p 9 P 9
IF Module. Speaker including baffle and fixing strips
Controls Volume, manual tuning and five push buttons for £1.65 -+ 23p postage & packing.

station selection, illuminated tuning scale covering full K .
medium and long wave bands. s Recommended Car Aerial - fully retractable and locking.

Size Chassis 7 ins. wide, 2 ins. high and 4% ins. deep approx. £1 35 post pald

THE ULTIMATE Y EMI SPEAKERS

COMPLETE SPEAKER |} sanrastic REDUCTION
SYSTEM EMI LE 315

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

Enclosure Dimensions
approx. {3ft. < 2ft. x 1ft.).
Drive Units

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

850 Kit - Five matched speakers and
crossover unit for handiing up to
45 watts, frequency response from 20

) . 10 20.000 Hz.
—two 33" HF. units, 15" 14A/780. Bass unitona nigid } Huge 19" ~ 14" (approx.) high
plus matching crossover diecastchassis. Superior cone matenial  efficiency Bass-Speaker with
anel with two variable handles up to 50 watts RMS. and is 16.500-gauss magnet buiit on a heavy
p treated to give a smooth frequency diecast frame.

potentiometers for mid and
high frequency adjustment.
Powder Handling
Continuous rating

response. Resonance 30 Hz. flux
density 360,000 Maxwells. Impedance
at1 kHzis 8 ohms. 3" voice coil.

The tour 10,000 gauss tweeters, each
33" dia. approx.. are fed by the
crossover which critically adjusts
signal for maximum hidelity. Impedance
at 1 kHz s 8 ohms. Bass coil 27, others

Recommended retail Recommended retail price

selling price, £86-00. ?:t:l:gr;n[]swpeak Pt £40-80. 0-5°. Recommended ltst price £44 00.
b0 | B, | QURPRCECIOTO DURFRICEGGST

£3.50 postage & packing. 20Hz 20,000 Hz.
Impedance 8 ohms

Special Offer.

Mail orders to Acton. Terms C.W.0.

T, mlTiviic
{

All enquires Stamped Addressed Envelope. .
L—a_ ~ Goods not despatched outside U.K. Radio ?nd TV Components {Acton) Ltd,
Just write your order giving @ 21 High Street, Acton, London W3 6NG(D)
your creditcard number | gqflets available for all items listed * 323 Edgware Road, London W2
D0 NOT SEND Send stamped addressed envelope. Edgware: 9 a.m.-5.30 p.m. Half day Thurs.
YOUR CARD Acton: 9.30 a.m.-5 p.m. Closed all day Wed.
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VALVE MAIL ORDER CO.
16a WELLFIELD ROAD, LONDON SWi6 28BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage |p per transistor, over ten post free
T I INTEGRATED CIRCUITS 5p + Ip each added
]
® IN23  0.85 | AFZ12 200 | BYZIO 0.45 | 0AZ206 0.6 | Z8271  0.18

INBS 0-88 | ABY26 0-26 | BYZ11 0.40 | OAZ207 (-45 | ZT21 0-£5

H . IN263  0.50 | ASY27 0.80 | BYZ12 0-40 | OAZ208 0.40 | ZT43 0.85
K t comprlses EVERYTHING IN256 0-50 | ABY28 026 | BYZ13  0-35 | OAZ209 0-40 | ZTX107 0-12
Case, cables, IN646  0-16 | ABY2S  0-30 | BYZ15 1.25 | 0AZ210 0.40 | ZFX108 0.10
s il t INow™ 038 | AS¥30 O30 | BYZascavs - | OAZSDI o8 | STxobe 0Bt
N ) 1IN914 908 | ASY50 2 > o 4 e
.‘;\“?f?;.?‘?ﬁy §O|| GORNGCIOLS, IN4007 018 | ASYS1 8-;8 10 9az223 048 | ZTX000 g.{g
ST e 18113 0-26 | AS H S 24 g ZTX603 0-
_;‘:,rﬁ ihicon grease' 18131 0.18 | ASBY55 0-20 0-10 | 0AZ241 028 | ZTX531 0-25

8-page 18202  0-28 | ABY62  0.25 | Cl11 0-86 | 0AZ242 0-15

instructi il nald ol R R S o | mponae
20381 022 | ASZ21 - - AZ246 O

instruction 20414  0-80 | ABZ23 075 | LS4B 1. 0AZ290 0-88

2G417  0.25 | AUI0I 150 | CS10B  8.60 | oC16 1.0 | 7400 0-20
leaflet. N4 038 | AUYL0 100 [ DD00O 016 | ocier 100 | 7401 080
: 2N697 015 | BClo7  0-12 | DD003  0.18 | 0C19 0-50 | 7403 0.8
2N698  0-80 [ BC108  ¢-12 | DD008 0.2 | 0C20 2:00 | J0d 0-8
2N706  0.10 | BC109  0-12 | DD007  0-40 | 0Cy2 100 | 2205 0.8
2N706A 012 | BC113  0-16 | DD008  0-88 | 0C23 128 | 2208 0.4
2N708  0-15 | BC115  0-20 | GD3 0:38 | 0C24 110 | o0- o8
2N709  0-40 | BC116  0-20 | GD4 0-10 | 0C25 40 | 5108 0-2
2N1091 0-55 | BC1164 0-28 | GD5 0-38 | 0C26 40| 100 o3
¥N1131 0.95 | BC118  0-20 [ GD8  0-25 | 0Ce8 70 | 1408 088
2N1132  0-28 | BC121  0-20 | GD12 0-10 | 0C29 -85 | 2001 0.83
2N1302 018 | BC122  0.20 | GET102 0.50 | 0C30 40 | 241s .98
2N1303 018 | BC126°  0-68 | GET103 0.404 0C35 0-85 | 739 030
2N1304 0.28 | BC126  0-65 | GET113 0-.85 | 0C36 088 | 418 3
2N1305 0-2¢ | BCl40  0.55 | GET114 0-80 | 0C41 -8 | 7417 3
N1306 0.28 | BC147 012 | GET116 075 | 0C42 -40 | 2950 1
N1307 0-98 | BCl48 010 | GET116 085 | 0C43 070 | 7420 ¥+
2N1308 0-28 | BC149  0-12 | GET120 0-50 | 0C44 -18 7423 .40
2N2147 078 | BC167  0.14 | GET872 030 | OC44M 017 7425 .37
2N2148  0-80 | BCI68  0-12 | GET876 040 | 0C45 018 | 757 .87
2No10 100 | BCl60  0.68 | OETS80 0.86 | 0C4sM 018 | 7427 o4
INa3is 023 | BC169 0.4 | GETSSI 0.25 | 0C46 -g7 | 1420 2ol
NS 028 | BCY3l 0.45 | GET882 035 | 0Co7 60 | 7453 k33
2N2369A 0-16 | BCY32  1.20 | UET8S;  0-40 | 0C58 80 1 7433 .43
2N2444 199 | BCY33  0-38 | GEX44 008 | 0C5o 80 | 7437 fH
2N2613 0.9 | BCY34 0.45 | GEX45/1 045 | 0C66 -50 | 7138 .48
ING4s o | BCY3S .66 | GEX841 048(o0c70  0.18 7438 h 20
2N2904 0-20 | BCY38 100 | GJ3M  0-50 | 0C71 018 | S0V UN o
2N2904A 0-85 | BCY40 080 | GJ4M  0-80 | 0C72 088 | Jilo §
" 2N2g08 0.80 | BCY42 0-30 | OI3M 086 oc73  0-80 | ;0 .8
2N2907 0.28 | BCY70  0-15 | GJ7M 0-50 [ 0C74 0-30 7451 ¥
aN2g24 o-18 | BCY71  0-20 | HG1005 0-80 | 0C75 080 | 700 '
Y . 2N2026 0.18 | BCZ1o  0-60 | HEL00A 0-80 | oc76 080 | ;0 i
e A uwé?A 2N2926 0-10 | BCZ11  0.68 | MAT100 0-20 | 0C77 0-85 | 2200 §
& 7S aN3064 0-50 | BD121  1.00 | MAT101 028 | 0C78 0-28 | 280 o
2N3055 0-60 | BD123  1.00 | MAT120 0.20 | 0C79 080 | 7o) 0-38
the SNovey o1 |BDI2e o0 MATI2l 05| oCer  ogs |72 038
N3705 015 | BDYLl 145 | MIEG20 065 | 0C81D  0-88 | 7473 !
2N3706 011 | BEi15 022 | MIE2055 110 | oc81M  ¢-£0 | Jio 0 b4
2N3707 0.18 | BF117  0.50 | MIE3065 0-75 | 0C81DM 0-18 | 7000 "
3N3700 0.10 | BF167  0.g5 | MPFI0> 040 | 0Ca1z  0-45 | 7478 :
2N3710 011 | BF173  0.28 | MPF103  0-80 | 0C82 028 | 2L 4
Mkn 2N3711 @11 | BF181  0.85 MPF104 085 ocg2D  0-28 | J4.% .20
- . - 2N3819 0.85 | BF184  0.28 | MPF103 048 | oC83 025 | 2ioa 100
2N4gs9 (.20 | BF18s 0.2 | NKT128 0-45 | 0Ce4 080 | 7o,y 050
ecilronic nition lt 2Nooz7 058 | BE194 018 | NKT329 030 ) oCllé 038 | 700 ggp
2Ns088 0.38 | BF195 013 | NKT211 0-88 | oc122 100 | 7500, ']
28301 0.0 | BF196  0-15 | NKT213 025 ) 0C123  1.10 | 730, 075
- - 28304 115 | BF197 018 | NKT214 0-24 | 0C139  0-40 | 7000 075
on y 28501 076 | BFSSL 026 | NKT216 040 | oC1a0 o-65 | 7458 070
28703 100 | BFSos 088 | NKT217 048 | oclal 0@ 7000 Ogg
Fascinating to build. Fantastic improvement to your car's gy g'.’lg Xy 8.32 NKT219 038 | 00170 038 74968 1%
performance. Complete Capacitive Discharge ignition system, AAzi3 -oi0 [ BFX28 028 | NKT222 g:;g ocir1 030 | 7497, 8%
fully proven, components fully guaranteed. Printed circuit AclT 038 X O | NKT2s1 084 | ooaet 083 | 74107 081
design. All metalwork drilled ready. Fitted to car in 15 AC127  0.86 | BFX63 0.80 | NKT271 0-80 | oCz02  g.go | 74110 087
minutes when built AC128 o0 | BFXB4 025 | THTATZ G480 0C203 085 | 0,55 g9
' ' . ACle7 080 | BFX8c 0.28 TKT278 0.8 | 0C204 0488 | 155 g9
e Sustained peak performance. o Up to 20% fuel saving. AClss 080 | BTXS) 0@ | NKT270 0.3 | 00208 1.0 mz 0s
e Instant all-weather starting. Faster acceleration, higher ACY1s o7 |BEXSs 088 SRUAIT 08| 0207 100 T %
top speed. o Suitable for all engines up to 8 cyls. e Longer A M| BFYLL 080 NKTdol 085 ocero  odo | 744l 100
spark plug life. o Longer battery life. o Contact breaker ACY2l 08| BEVIL 048 | NKT403 070 | ORpiz 0.8 741000810
burn eliminated. o Purer exhaust gas emission. Acyar ogs | BEVID 08 NKToys 090 | QRESO 048 | 058 B0
- ) . - i 74156 118
A new development from the manufacturers of Gunton ignition. Price: £11-62 inc. ACY39 (-85 gg%g(‘, },38 gllg;;g o;g §,"%‘B‘ 8:8 74166 118
VAT and postage. {12 volt only. State Pos. or Neg. earth). Ready built unit also e g‘gg BFYs! 0.0 | NKT777 038 | 9X631  0.45 | 74167 109
avallable £14-85 inc. V.A.T. and postage. GUARANTEED 5 YEARS. ACY44 o082 | BFY52 0.20 | O768B -38 | 8X635  0.55 | 74170 288
: AD146  0-80 gg;ss 3-}; 3237 .'1)5 gixg:g g;g 74174 180
g 64 0 i - ;
N N N . ADIS o |BFYso 076 OAT0 - 010 |sxe o@ | 7470 1'H
AD182 .89 | B8X27  0.50 | 0AT1 -20 | 9X644  0.88
i AF108 0.0 | BSX60 093  OA73 16 | 8X645 085 | 74190 2:30
ORDER NOW ro: ELECTRONICS DESIGN ASSOCIATES, AR G| exn Slsjoan 18 W oaam  em
o ’ A ¥ d 74192 o
IBZ Bath Street, Walsall WS1 3DE. Phone: 33652 A g,g: BoY2T 020 a8l ig 338;2311’ 3‘;/8 74193 2.80
; ‘50 | BSY51 0.5 H 60/201  0- p
Please send me one SPARKRITE Kit complete. | enciose ARl 080\ Bayssa gig | 0ass 018 | vaojaoir 0.8 M 17
! i i ’ '80 | BSY05 012 -07 | XAL01 O P
P.O./Cheque for £1+62. Or for ready built unit £14-85 . oy 8-33 Bilog/soon T | 0A9I 07 | XA a8l 7416 188
AF125  0-80 075 | 0A95 -07 | XAL81 015 | 74197  1.58
NAME AFIzs 030 | BTY4 092 QA M| XAlsz 0168|7408 g6
AF127 030 L .90 | XA181 08517409  p.gg
AF130 088 04210 0-80| yyj60 0.5

0.75
ARt Ga eTvoen | oazi 0881 X3 0 pug i ek
AF180 .66 | BY100 015 | 0AZ201 0.5 | XB102  0:30 | low proflie
AF181 0.50 | BY126 0.4 | 0AZ202 0-45 | XB103  0-38 P 015
AF186  0-40 | BY127 016 | 0AZ203 0.45 | XB113 080 | 14 i, pIy,

I AFY19 118 | BY182 085 | 0AZ204 0-45 | XB121 043

Open daily to callers: Mon.-Fri."9 a.m.-5 p.m.

I (Live near Walsall? Call in for an actual workshop Valves, Tubes and Transistors + Closed Sat, | p.m.-3 p.m,
Terms C.W.0O, only « Tel, 01-677 2424-7

demo. It really is convincing). PEJ4 All orders subject to V.A.T. at 10% rate. This must be added to
I BN B aEy BN IS e the total order including postage.

I ADDRESS
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Money saving high
performance audio equipment

DIRECT FROM OUR OWN FACTORY

Better built SAXON PA MIXER- s 2
CONTROL UNITS 666600
Better performance In extra slimline easy-fit case. ‘.-H‘“" ‘“" ‘ -4

Better value B A R AT 600060 ° ©

treble and volume controls on each COO0O0O0O606000BB 0O
SAXON HI.-FI POWER AMPS Raintntusinascedcontolionfout eyt A XON
. These low-noise units will fee:

IN THREE USEFUL SIZES all makes of amplifiers, making them v -

R D T ideal for clubs, discos, etc. Standard
[E) O[RESIC jack soclkets, compactdesign. In strong M4H
& COMMERCIAL " - metal cases. All Units guaranteed for 4 high Z, 4low Z inputs, 4 sets
APPLICATIONS _M 3 years. of controls. Case 10" x 8” and £I8 50+VAT
NPew versions usiDng 3A e = a HlGH AND LOW IMPEDANCE only 2%in deep. Carr. paid.
"‘Plastic Power™ Driver s
Transistors now available. b : ﬁ INPUTS . M6H L

-

To meet demand, we have ! %‘ " O BASS/TREBLE/VOLUME ON 12 '"Du“ (6 h'gh Z, 6 low Zdj £27'50+ V.A.T.
included a more powerful K EAGH PA'R 8 Carr pai
mt:’dula in our WE”";E?'b“;hed Channel section modules, for
and proven range. these ildi D gain—
power amplifiers are carefully a MASTER GONTROL ON ?2u,gléd3‘;‘.g Y?:,:,°:2,‘,f:.fﬂ__'|6sd)§ £3-50 -V.A.T
assembled, tested and ouTPUT swing. Carr. paid. el

guaranteed. They offer superb
value for  reliability and

versatilicy. CONTROL UNITS UNBEATABLE FOR QUALITY AND VALUE
SA35 ity £4-45 [REme aovsee
iodes. Carr. paid. ?&'5::'3’3:{,“’ case. £ I 9 75

Mono (as shown).

s 50 For 9 v. battery operation, As
“ stereo model, less mic. .
50 watt RMS . input. Carr. 20p. ‘6 50

g . Two decles, and full headphone monitoring. The unit 1s mains operared and measures {74in
7 transistors, 7 diodes 3in x 4in deieo and is finished with a smart white on black facia. The controls are: Left/Right
. deck fader, volume, bass, treble, Headphone Selector and volume, Microphone volume, bass
. treble. mains on/off. Comparable to units at over twice the price.
Carr. paid
HEADPHON 120 W HEAVY DUTY MODULE
CJ(GM fADP glsgc Rugged class A driver stage This module will run from all our
SA l 00 k -d l (hor e:;\nousofé onal mixers, etc., and mos:l other omsakes, Dse\lli\\/r)ers 120W into an
7 eon € professionals eight ohm load and employs 4 TO3 can (1| output transistors.
makes an idea use- -at special bargain s FICATION
. o o o pnce £Ip9 50 Plus P:»E::rlou(:ux 120W into 8 ohms Module and
power supply .
unit in disco assemblies VAT, | Freq response, 26 20000Hz - 3B pewer weey  £18-95
A real glutton for work. Reliable GENERAL PURPOSE MIC. Construction, Fibreglass board @ 160 watts version
2 1 .
tough and compact. || transistors, £ I 0.90 Dynamicgrofessional Size, Bin » 4in » 4in (SiIT vlvizh st:‘pplyl) withlpower £27 90
6 diodes. Carr. paid. quality. Carr. pd. £9.90 Low distortion parallel push-pull supply .
output stage. {(Carr. 50p)
BRIEF SPEC. FOR ALL THREE MODULES
Freq. 15-40,000Hz + |dB All modules SOUND AND LIGHT UNITS
response incorporate Qur popular 3 channel model handles up to 3kW (3,000W) of
Diste-tion  0:2% at |kHz OPEN AND lighting and incorporates versatile sound control arrangement
Loads 4 to 16 ohms SHORT to enable professional standards to be achieved. Both units are
Quiescent ISmA SI‘?RO(;I'%I(:_I'HON excellent examples of Saxon quality and value.
current .
glovs'lt Seistsr:r4t5f\\/ans;50 A plus proof 3 CHANNEL UNIT SINGLE CHANNEL UNIT
uppls = against over-
voltage SA100 40-70V dissipation and Includes bass, middle and treble as well as Operates from 5-100W amplifiers. Supplied
Size 44in x din lin (SA100) faulty inductive mas;er contrlols.ll admpliﬂer sockets eliminate for blass note gperation. is easily adapted for
4in x 3in tin (SA!S SAS0) loadsin its need for split leads. Up treble or mid-range at a
I I i b SAIOOm ' to  3kW lighting load. £ I 9075 cost of about 5p. Carr. od £7‘50
Circui(:’. connecringl instruction and application data are Sultalble forfreestanding or = - - — .
supplied free wich all modules. panel mounting. arr. 30p. e
COMPLETE AMPLIFIERS CSE 100 ":
POWER SUPPLIES d
FOR THE SA35, SA50 AND SAI0 POWER AMPS This versatile unit is now available in a black vynide = g
(] . case and so represents even betcer value than ever
ABOVE delivering speech and music powers of up to 100W §
PUA4S Unstabilised supply for 2 SA3S's £4:90 RMS and continuous signal outputs of 70W. Two
o individually controlled inputs with wide range bass
PU70 Unstabilised supply for one or two and treble controls. £34:90 carr. free
SAS0 or SAI00 L7775 carr. 40p iy
PS45 Stabilised module for two SA3S's SAXON 100 £48:50 carr. free
or one SAS0 £3°50 carr. free v ¢ L ¢ C < ® §  With an RMS output of |20'W speech and music,
MTas Transformer for above, heavy ;U(Bys IOOIWd continuous power, four individually con-
. carr, 20p trolied FET input stages and wide range bass and
MT30 Transformer for unstabilised supply complete ® o0 .SAXON treble controls, chis amplifier has established itself
with rectifier diodes mounted as a unit offering quality and reliability at low cost,
£3:50 carr. 200 | | OUDSPEAKERS Briti i i
" ritish made bargains!! Please include S.A.E.
PS70 Stabilised supply module for one or ewo 12in 25W 8/1S ohms £6:95 carr. 30p. 1S5in SOW 8/I50hm £14-50 carr. |, ith written enquiries
SA100's £4:90 carr. free | 50p. 12in 40W 15,000 gauss magnet syscem 8/15 ohm £11-50 carr. 40p.
MT70  Transformer for PS70 £4°90 carr. 40p i - ; Prices subject to
ALL MODULES ARE BUILT ON GLASS FIBRE P.C. V A T Please add 10% to total value of order | ajteration without
8OARD AND SUPPLIED FULLY TESTED (including carr.) for Value Added Tax. notice. E. & O.E.

Order and personal shoppers to:

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

Telephono 01 _684 6385 ces quoted do not include TERMS OF BUSINESS

V.A.T. 10% must be added on to
From 9.30 a.m..5.30 p.m. total value of order for V.A.T Cash with order (C.W.O.). For C.O.D. pleass add 3Sp

TRADE AND EXPORT ENQUIRIES INVITED extra, cash by regd. letter please.
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NOTHIN’ YET!!

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

‘p.e.’ f.m.

2 Size approx.
varicap stereo tuner

81" x 24" x 64

This elegant and practical stereo tuner features push button
spot-on’ tuning with up to five simple pre-set stations (no
difficult tuning dial and drive cord). Its easy 'no problem con-
struction requires only a few simple setting adjustments with a
D.C. Voltmeter. It incorporates NEW pre-set modules for R.F
and |.F. circuits, this eliminates the need for the usually
difficult circuit alignment.

All this, coupled with the latest Motorota 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.

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

:Ie regret that we cannot supply lists for projects published before this
ate

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. nNo 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 buying can save you lime and

postage—AND THAT MEANS MONEY !

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES ARE NEW,

BRANDED PRODUCTS OF REPUTABLE MANUFACTURERS

AND THEREFORE CARRY THE MAKERS' FULL GUARANTEE.

‘P.E." "GEMINI' STEREO AMPLIFIER

The ‘Gemini is a quality hi-fi stereo amplifier for the home constructor
featuring a genuine 30 watt R.M.S_per channel output into 8 ohms. Total
harmonic distortion of 0 02% and a frequency response (-3d8)
20Hz-100kHz. at all power levels

We are continuing to supply components for this fabulous amplifier,
which is now recognised as practically THE ultirmate 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 fuli specification, com-
plete constructional information. wiring diagrams and fault finding
quide. 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
Qur new Mail Order department address is set below. We aim for quick
efficient service—or why not pay us a call. we make ail enthusiasts welcome
and there are no parking problems.

"YOU AIN'T HEARD )

3W TAPE
AMPLIFIERS

T

t@E

Potished wooden cabinet 14 » 13 x Gin
containing a sensitive (20uV) 4 valve
amplifier with tone and volume con-
trols. 3W output to the 7 x 4in 301
speaker Also included s a non-
standard tape deck Suppiied in good
working condition with circuit. Mains
operated £3 (£1 up to 200 miles. £1-25
over) Suitable cassette £1(30p). spare
head 30p; tape (ex-computer] 68p
(20p): Ampither chassis. complete and
tested (2 x ECC83 EL84 EZ80)
speaker £2 (40p) motors 35p (30p)

7Ib BARGAIN PARCELS
Hundreds of new components-
resistors capacitors crystals
switches. pots. PC boards with transis-
tors. diodes. etc.. also loads of odds
and ends. Amazing value at £1-65
(40p)

COMPONENT PACKS
500 assorted resistors £1(20p). 2.500 £4
(40p). 10.000 £12 (£1). 100.000 £80 -
carr. 3W carbon resistors 11.600 in
boxed 100's offers. 300 capacitors. all
types £1 (30p). 150 poly. ceramic
mica. etc. 60p (10p) 25 10X crystals
£1 (30p)

COMPUTER PANELS

3lb asstd panels £1 (30p). 7Ib £2
(40p). 561b £13 (c pd). 12 high quality
boards with power transistors trnm
pots. IC's. etc. £2 {30p} 100 panels
€12 (€1) Pack of boards with at least
500 components Inc. at least 50
transistors 60p (20p) Panel with 20
2N2926 type transistors + other parts
20p (10p) Pack with 25 flat-pack IC's
(no info.) 30p (10p) 2.000 boards
£100 ~ carr

NEW COMPONENTS
400V 5A SCR s 60p; 200V 5A 40p: OC16
20p; OC45 8p; OC71 8p: OC140 25p;
0C171 15p: BFY18 12p: BCY72 8p;
2N3055 35p; XC121 5p; 2N3708 8p;
741C 8-pin DIL or TO99 32p.

279272722272
80 « 80 -~ 20uF 350V 10p, 10 for 75p
(30p) BuF 2.500V £2 (50p). 4uF 2.000V
€1 (40p) 10uF 236V 40p (15p) TuwF 35V
tantalum 12 for 50p; 1k{} Resistors 2W
4p; 1001 2W 10 for 25p; 100k ;W 100 for
30p (10p). 4 pole B-way Yaxiey switches
30p (8p}). Crystal + cat s whisker 15p;
20kl 10 turn Colvern WW pots 75p
{10p). Miniature 50V ceramic plate
caps 22pF-1.000pF 2p: Heavy duty
aluminium heat sinks 6 - 5 - 3n with
2 power transistors 80p (30p) 230V
Fans. 2.800 rpm 6hn dia biades
complete with grill and mounting
plate £2:50 (40p}: Min. plug in relays
with base 4 c/o contacts 2 50001 coil
60p (8p) Microphone matching trans-
former 2001-100k  fully screened
single hole mounting 60p (8p)

Scopes in stock. for callers. ring tor
details

Carr in brackets small parts 5p ADD 10% VAT. SAE LIST

GREENWELD ELECTRONICS (PE1)

24 Goodhart Way. West Wickham. Kent. SHOPS AT 21 Deptford Broadway SE8
{Tel 01-692 2009) and 38 Lower Addiscombe Road. Croydon

=
S

288 Ecclesall Road, Sheffield
S11 8PE. Tel: (0742) 668888

'THE COMPONENT CENTRE OF THE NORTH' eS
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MULTIMETER Model C-7081
GN Range Doubler 50,000 ohm/
volt High Sensitivity Meter
£14-40.

TAPE
RECORDER
LEVEL

METER '}
500uA, 70p

7

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130. Fre-
quency response 50-
15,000¢/s. Impedance
Dual 50K and 600 ohms,
£6:40.

4fin » 3tin METER. 30uA,
SOuA or 1001A, £3-65.

MULTI-
METER
Model 200H
20,000 ohm/
volt, £6-60,

3 WATT STEREO
AMPLIFIER
£4-30

All above prices include 109 V.AT. Please add 10p for P. & P. on
orders under £5. LARGE S.A.E. for List No. 6. Special prices for

quantity quoted on request.

M. DZIUBAS
158 Bradshawgate « Bolton « Lancs. BL2 IBA
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All Prices
FULLY

TRANNIES

AMTRON KITS

We have heen appuinted stockists of
Amtron high quality constructian kits,
{20p P/P on all kits)

£1 BARGAIN
PACKS

Practical Electronics April 1974

All orders to be sent to our new UK 65 Transistor tester £2:60 £1 10 Sllicon npn power transistors
tail sh t: lNCLUSlVE UK 120 Hi-Fi Amplifier 12W £5-20 (2N3035) tested/unmarked.
retatl shop at: K110 Stereo Amp 5 + 5W £11.07 £1 30 Plastic FET's unmarked/nntested,
f v T lLT;}Z‘]la éh Fll}mp ?“ B il-g; similar to 2N3819
- ignal Injector £2: £1 20 TOS transistors npn 2 to 5 am
4 Bush House, Bush Fair, o A 1"K 300 Four Channel Radio Control untested/unmarked. v i
HARLOW, ESSEX l uuTlBaii’"}’“Z' suossen: . m-gg £1 20 TOI8 transistors pnp like BC178,
adio Contro. ecelver £3 BC179, etc. untestedfunniarked.
Telephone 37739 P. & P. 10p. Catalogue 10p. | UK325 ‘GXC2’ Channel Bplitting £1 30 Plastic 2N3055 unmarked/untested
- - AR Unit, 1000 & 2000Hz .. .. 7-85 TO0220 case.
UK 330 t(‘XC"Ch:a,nnel Spmunx £1 10 General purpose, fully tested
74 Serles TTL 55411':11(};:”:‘5&0]:{?‘000}1 ggg ‘ £1 gﬂ%”;;;hon reaistors §, 4, 1, 2W,
! 25 Capacitor Box £8:1 £1 100 Electrolytic condensers.
:_NoaxO:aRII(s:eEg'c:?g:cg’{js[\acl"’rt.r'.r.) | E;;;O’ y“ Radio Receiver £7-Sg £1 250 Ceram{c Polystyrene, Bllver
0 “apacitive Burglar Alanu £7.5 Mica, etc. Condensers.
¢ 100 plus less 10% on Nos. 14 254+ i, i+ 25+ Many other kita available. Send for the | 21 250 Polyester, Polycarbonate, Paper,
peere . | @n gel aeh | amm o anp) Se et o -,
Nos. 1 25 74 £1.9 £1.81 141 £1.10 9 ices i ! gl " i
7400 g0p  16p 7450 20p  18p T He st % These Kit Prices include VAT & | 51 350 iligh Btab 1%, 2. §% resistars.
7401 200 18 7451 20p 19p 74150 £330 £278 | — I vomii] g, DAl Lo,
7402 20p 8p 7453 20p 19 4151 £1.21  £116 Spacers, elc. .
7403 20p 18p 7454 20p 13; ;“53 51,;2;2 21.15 ‘ o UR NEW | 21 25 Assorted switches, rotary, lever,
7404 21p 19p 7460 20p 18p 74154 £2.20 £1.87 micro, toggle, etc.
;:gg %:p }gp 7470 33p 27p 74155  £1.85 £1.21 | RETA' L £1 50 Preset Potentiometers.
D p 7472 33p 30p 74156  21.85 £1.21
7407 b4p 48p 7473 46p 42p l 74157 21.54 £1.43 | * any 5 packs £4 *
;:gg ggp g:p 7:74 4;» 40p 74160 £2-18 210 l o KPiok
P P 7475 83p 87 74161  £2.18 £2.05 p for cach Fack.
7410 20p 18p 7476 55p 51p | 74162 £4.84  £4.54 | SHOP Is Now -
;ﬂ% %gp §§’ 7430 ﬁ}é',’ 1m 74163 £4.84  £4.54 a
13 P 7481 . £1.26 74164  £2.73 £2.63
7413 8lp 28p 7482 £1.10 99p | 74165 873  £2:63 OPEN Transformers
74186 49p 47p 7483  £1.32  21.29 74166 2428 £3.04 | P P ‘20 P P/P
7417 5 63 7484 £l32  £lal 74174 5978 2268 | Monday to Saturday 9-5.30 | Ermary2000220-240 volt !
7420 20p  18p M 276 es84 | 7aTy elsd £l X : ot T2 Mo N L LY
7422 80p 58p 7186 49p 41p 74176 sies  £187 Friday late opening 6 o’clock | MTIUB {4‘,’ 0254 £1.38 * 20p
7423 60p 58p 7489 2495  24:28 74177 5876 £2:84 4 T7} 12V 24 }~78 22p
7425 80p 53p 7480 82p 71p ‘ 74180 2275 2264 g e R e B
7426 35p 3lp 7492 84p 65p 74181 2649  26.05 EROBO | M171/ 24 1A £178 22p
7427 88p  Blp 7498 8%p  86p 74182 2216  £2:02 MEROEBORRD e oy 4 W 8o
7428 8bp 79p 7494 21-04 93p 74184  £2.89 22.42 o1 O MTI1&/1 24V 24 £2.47 36p
7430 20p 18p 7495  £1.14  £1.08 74190 £3.08  £2.89 24 x 81 24p 19p | |
7432 42p 33p 7496 £1.26 2115 74191 2230  £2:24 2 x 5 27p 23p 30 volt tranatormers
7433 87p 8lp 74100  £2.75  £2:68 74192 £2:63  £2:30 | f 33 x 3y °7p 23p Prim. 200-220-240V. Becondary voltage.
7437 7 74p 74104 £1.18 £1:14 74193 £9-53 22.30 31 X 5 31p slp 12,15,20,24,30Vor12-0-12V or 15-0-16V
7438 b 4p 74105 £1.18  £1.14 74194  £3.27  £3.16 17 x 21 82p 83p | | MII 12 0-3A 21-32 22p
7440 20p 18p 74107 48p 46p 74195  £2:42 22-30 17 x 33 £1.10 87p MT79 1A 2180 38p
7441 8lp 78p 74110 87p 85p 74196  £2-18  £2.08 17 x 3 (Plain) 90p MT.3 2 £8:96 36p
7442 81p 78p 74111 2152 £1-40 74197 £2.18  £2.08 Pin insertlon £ool 57 s7p | | MT20 A £3-30 42p
7443 1140 21.82 74118 2110 80p 74198  £6.65 2605 | | Spot face cutter 46p 46p NTSL & 2454 49
7444 2157 £1.52 74119 21.84  21.54 74199  £6.85  26:05 Pk 36 Pins 20p 20p
7440 22:31 $2.18 74121 47p 42p 74200 £96.40 £21.12 50 volt transtormers
7446 £2.31 2218 74122 21.70 £1.59 Prim. 200-220-240V, Secondan voltage.
— ot S e " . _ . 19, 25, 33, 40, 00‘1 or 25-0-25 V
. . . Resistors MT108 054 2178 30
P
Linear Integrated Circuits § watt 5% carbon .. 1,  MTLOS 1A 068 389
301 DIL 50p | 723¢ DIL 98p 3 watt 5% carbon 1p MT105 3A £4.84 62p
301 TO9Y 55p  723c TO99 95p 1 watt 10% carbon 2ip MT106 4A 26.02 62p
301 8 PIN DIL 46p | 741¢ 8 PIN DIL a8p range 10 ohma to 4-7 megohms
301A DIL 89p | 74lc 14 PIN DIL 39p + watt m/o 2% o 4p 60 volt transtormers
301A TOYY 89p | 74lc 09! 41p range 10 ohins to 1 megohmu Prim, 200-220-24 0 8econdary 24, 30, 40,
30;,« % PﬂN DIL 86p ’ 747¢ DIL 46p _ o, W - 48, 60V or 24-0-24V or 30-0-30V
30° 89p | 748c DIL 38p MT124AT 0-5A £$1.76 38p
307 TO9Y 89p | 748c TO9Y 41p MINITRON DIGITAL MTI26AT 1A £2:47 34p
gg; gg;g DIL a :gp | INDICATOR TYPE 30I5F MT127 24 £3.90 44p
308A TO89 6-40: THE FERRANTI e OO el ditel, ERERY B Miniature tumlormm
709c DIL 35p RADIO IC Prim. 220 V
709¢  TO9Y 8lp | ZN414 2132 PE RHONDO KIT | BT606 100mA  6-0-6V Dgp 16p
e — — BT909  100mA 9-0-9V 98p 16p
Electrolytic | YOLUME CONTROLS | AVAIEABLE BT12012 100mA 12-0-12V £1.08  15p
y P e At e tare S.A.E. for List 1BT24024 100mA 24-0-24v £1.96  15p
. jm Carbon track 5000 to 22M 2. S T S S e
Capacitors el gang (stereo) 4dp, | Transistors) BCIO 11y BC303 §0p | MPSI2L 83y | TIPG2A 78p | Diodes &
AVERD (| 00 WELT 1 (0 VES: Single type with D.P. switch 13p | Diodes | BC113 164p BC304 40p MPA122 44p TIP33 £1.05 Rectifiers
A extra. . BC116 16p BCY70 17p | MPB123 80p TIP344
ATuF 84p | 16uF 83D |47uF 84p | ACl07 16p | BCI25 16p | BCY71 370 NKT21128p £1.54 INO14  8p
100pF 8ip | 33uF 83p | 100uF p - AC1268 14p | BC126 26p BCY72 17p NKT21228p TIP35A IN916  8p
220uF 84p| 150uF 64p|88uF 10p CARBON SKELETON AC127 13p BC132 18p BD131 68p | NKT21425p 22.58 | 1N4148 8p
330uF  8§p|150uF p[220uf  1lp .PRESETS ACL28 13p | BC134 16p BDI32 90p NKT21765p TIP36A 1844 10p
1000uF  13p |220uF 9p[470uF  18p Small high quality type (linear | ACL42 K22p BC135> 16p BDI135 42p | NKT26123p £3.19 | 1N4007 22p
. 4700uF  20p |680uF 17p|680uF  28p only). Al valves 1005 megohma, | ACI41K 20p | BC137 18p  BD136 BOp | NKT27120p T1P414 78p | 18113 17p
63 VOLT |1000uF  170/1000uF  26p Tl watt @peach | AC176 15p | BC138 36p BDI141£1.87 NKT274200 | T1P424 8lp | BAL00 16p
63 1500uF  25p|2200uF  44p T a5 watt 8ipeach | ACI87 18p | BCl42 88p | BDI142 80p NKT27526p | 2N708 18p  BA102 25D
38uF 8ipi2000uF  43p - AC187K 20p | BC143 33p | BF159 38p NKT40371p 2N930 23p | BAlls 8p
68uF  8ip | — | AC188 18p BCl44 30p A BF173 200  NKT40083p 2N1131 22p | Bald4 14p
150uF  6ip| 25 VOLT THYRISTORS AC18BK 20p | BC145 28p | BF177 28D NKYG603F | 2N1132 28p | BAL4G 22p
470uF 11p lour 8ip PIV. 50 100 200 ACY17 24p 1Cl47 8p BF178 20p p | 2N1613 28p BA154 14p
680 F 13p 22uF 81p 63 VOLT 1 Amp 28p 35p  4lp ACY18 21p BCl148 ®p BF179 36p NKT613G 2N1711 26p | BAX13 14p
1500uF  18p 47uF 8jp dAmps  44p 50p  60p ACY19 26p  BC149 0p BF194 16p p | 2N2904 40p | BAX16 14p
2200uF  18p|100uF LJHA. 619 PLV. 300 400 ACY20 22p  BC152 16p BF195 170  NKT67426p | 2N28044 BAY18 18p
3300uF  26p!150uF 8p 3?“}. 1 Amp 44p  b53p ACY21 28p | BClo4 17p | BF244 27p  NKT677G 44p BAY31 9p
10 vOLT |220uF 10p (22T 3 Amps 80p ACY22 18p | BC157 13p BF260 20p 24p | 2N2905 46p | BY100 18p
470uF 13p |6-8uF 8" St ACY3Y 88p  BCL38 12p BF329 18D NKT71332p | 2N2024 18p  BYI26 18p
22uF 8ip|680uF  20p|l0uF 8ip AD140 40p BC139 14p | BF330 18p | NKT77327p | 2N2926 100 BY127 199
47uF - 8ip|1000ur  2gp|22uF 8ip SLIDE SWITCH ADI42 44p BCI67 18p | BF390 37p | OClo  5bp  2N3053 26p BYX10 24p
J00ul . 8ip|u0our  30p 68uF 10p SPST Llpeach. D.P.D.T. 1peach. | 4D143 89p 15CI68 1lp | BEX84 28p | OC20  5bp | 283054 B6p  OA5 180
300 100]°000wF  88p I an o — ——————— | ADI49 38 | ;iC169 1lp | BFX8) 36p | OCo3  49p | ZN3035 820 QA0 24D
e b wvour HUP lb mwiatume NEon B LG 1B BRGSO I b oin B
1000uF 11p|6-8uF 6{p|3'<10uF 22p LAMPS ADI162 38p | BC182L 10p | BFX88 g6p | OC29 50p | 2N3704 1lp 0A78 11p
J500uE  20p| LbuF 8ip 470uF = 26p 240V or 110V 1.4 5p. 5 plus 440 | aF114 189 | BCISSL 11p | BFY50 2lp | OC35 80p 2N3705 1l1p  OA79  8p
200uF  24pI33uF 8ip/1000uF  44p each. AFI115 18D | BCIS4L 1§n BFY51 17p | OC36  50p 2gg;gg Hn OAgl gn
T I — AF116 18p | BC186 38p BFY52 17p | OC44  l4p 2 P | 0485 1lp
Mullard Polyester Capaators AF117 180 BC212L 1l1p BFY64 39p | OC45 14p 2N3708 11p | 0A90  8p
AFI118 920 BC213L 11p  BFY90 72p | OC70 23p 2N3709 Ilp 0A91  Bp
€280 SERIES AF124 270 BC214L 11p BSX20 18p OC7l 14p 2N3710 1lp 0A95  8p
250V P.C. mounting: 0-0luF, 0013, 0:022 3jp. 0-033, 0-047, 0-068 4p. 0'1 4§p.  AF139 39p | BC208 9P (€407 22p OC72 14p  2N3711 9p | 0A200 11p
015, 0-22 5ip. 033 7p. 0-47 94p. 068 12p. I1uF 1l4p. 15ul 28p. 22uF 27p. | Ar239 41p | BC259 8P C426 38p | OCBI1 14p | 2N3794 17p
€296 SERIES ALI100 77p BC267 14p C428 3lp 0C83 g2gp 2N3819 28p
400V: 0-001uF, 0-0015, 0:0022, 0-0033, 0-0047 3p. 0-0068, 0-01, 0-015, 0-022, 0-033 34p. = AL102 66p | BC268 18P  C4d! 17p | 0C84 28p | 40361  50p
0-047. 0-088, 0-1 4}p. 015 64p. 0-22 8fp. 0-33 12p. 0-47 14}p. AL103 55p | BC300 40p | MP8111 35p | TIP29A B3p | 40362 50p
160V:  0-01uF, 0-015, 0022, 0:033, 0-047, 0-068 3jp. 01 4p. 015 4p. 01 4fp. | BCl07 11p BC301 32p MPB112 42p | TIP30A 64p 40836  50p
016, 0-22 5{p. 033 7p. 047 93p. 068 12p. I1uF 14fp. 1 5uF 22p. 2:2uF 24p. | BC108 1lp BC302 30p MP8113 85p | TIP31A 64p
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The Sinclair Cambridge...
no other calculator is so powerful
and so compact.

Complete kit-£24-95! ...

The Cambridge — new from
Sinclair

The Cambridgeis a
new electronic
calcutator from Sinclair,

Features of the Sinclair

Cambridge

% Uniquely handy package.
41" x2"x ;14" weight 31 oz.

¥ Standard keyboard. All you

Europe’s largest
calculator manufacturer.
It offers the power to
handle the most complex
calculations, ina
compact, reliable package.
No other calculatorcan
approach the specification
below at anything like the
price —and by building it
yourself you can save a
further £5-50!

Truly pocket-sized
With all its calculating
capability, the Cambridge
still measures just

43" x2"x3%" That means

needforcomplex calculations.

*%Clear-last-entry feature.

*Fully-floating decimal point.

% Algebraic logic.

*%Fouroperators (+, —, x, =),
with constant on all four.

¥ Constantacts as lastentry
inacalculation.
¥ Constantand algebraic
logic combine to actasa
limited memory, allowing
complex calculationson a
calculator costing less
than £30.

% Calculates to 8
significantdigits, with
exponent range from
10 t0 10™.

*Clear, bright 8-digit
display.

% Operates for weeks on
four U16-type batteries.
(MN 2400 recommended.)

you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy to assemble

All parts are supplied - all you

need provide is a soldering iron

and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you've any
queries or problems.

Total cost? Just £27-45!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 — so you're
saving £5-50 ! 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.

Practical Electronics

April 1974



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-film resistor pack.

5. Case mouldings, with buttons,
window and light-up display in
position.

6. Printed circuit board.

7. Keyboard panel.

8. Electronic components pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.

10. Soft wallet.

This valuable book - free!

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

Butif you wantto geteven more out of it,
you can go one step further and learn
how to uniock the full potential of this
piece of electronic technology.

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

— g [ [ — | [

Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire

Reg. no:699483 England

VAT Reg.no:213 8170 88

Practical Electronics April 1974

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
calculatorin the world. In spite of being one of the more expensive of the smali
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But thatin itself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketihg 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
knowiledge of small calculatortechnology.

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’'llrefund your money without question. All parts are tested and checked before
despatch —and we guarantee a correctly-assembled calculator for one year.

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

Priceinkitform: £24-95 + £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)

L I ' ¢ r 7 ' 1 32 17T T 177 7 1 | |
PE 4 7”
I To: Sinclair Radionics Ltd, London Road,
Stives, Huntingdonshire, PE17 4HJ

Please send me Name
[“1a Sinclair Cambridge calculator kit at
£24-95 + £2-50 VAT (Total: £27-45)
[Ja Sinclair Cambridge calculator ready
built at £29-95 - £3:00 VAT

(Total: £32-95)

*I enclose cheque for £ , made
out to Sinclair Radionics Ltd, and
crossed.

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

Address I
|

PLEASE PRINT

*Delete asrequired..
. ¢ r ¢t r ' X J ! i 1} 1 1| | | | J ] J

-

311




WILMSLOW AUDIO

THE Firm for Speakers!

SPEAKERS

Baker Group 25, 3, 8 or 15 ohm

Baker Group 35. 3, 8 or 15 ohm

Baker Group 50/12, 8 or 15 ohm

Baker Deluxe

Baker Major

Baker Superb

Baker Regent

Celestion PST8 (for Unilex)}

Celestion MF1000. 8 or 15 ohm

Celestion HF1300 Mk. It

Celestion G12M. 8 or 15 ohm

Celestion G12H. 8 or 15 ohm

Celestion G15C, 8 or 15 ohm

Celestion G18C. 8 or 15 ohm

EMI 13 x 8in, 3. 8 or 15 ohm

EMI 13 x 8in d/c. 3. 8 or 15 ohm

EMI 13 x 8in t/tw. 3. 8 or 15 ohm

EMI 13 x 8in type 350, 8 ohm

EMI 8 x Sin. cer. mag., 8 ohm

EMI 8 x 5in, 10 watt. d/c roli, surr..

EMI 6%in. 93850. 4 or 8 ohm

EMI 5in, 98132CP. 8 ohm

Elac 9 x 5in. 59RM109 15 ohm,
59RAM114 8 ohm

Elac 64in d/c roil surr.. 8 ohm

Elac 64in d/cone. 8 ohm

Elac Tweeter TW4 4in

Elac 10in, 8 ohm

Fane Pop 100 watt, 18 in

Fane Pop 60 watt. 15in

Fane Pop 50 watt. 12in

Fane Pop 25/2. 12in

Fane Pop 15 watt. 12in

Fane Crescendo 12A or 12B

Fane Crescendo 15

Fane Crescendo 18

Fane 807T 8 in d/c roll surr., 8 or 15 ghm

Fane 808T 8in d/c. 8 or 15 ohm

Goodmans 8P, 8 dr 15 ohm

Goodmans 10P, 8 or 15 ohm

Goodmans 12P, 8 or 15 ohm

Goodmans 15P, 8 or 15 ohm

Goodmans 18P. 8 or 15 ohm

Goodmans 12P-D. 8 or 15 ohm

Goodmans 12P-G. 8 or 15 ohm

8 ohm

£6-
£7-
£12-
75
-50
£12-
-00
-5%
-45
<16
-00
-00
-00
-00
‘1§
-35
-60
.25
- 65
-50
-80
-30

60
S0
50

00

-65
-35
-65
‘21
£2-
£22-
£13-
£11-
£6-
£4.
£29.
£36-
£47-
£3.
£2-
£4.
£4.
£11-
£18-
£31-
£15-
£14.

65
S0
00
00
40
40
00
00
50
85
75
49
70
65
00
00
25
S0

Goodmans 12AX Audiomax, 8 or 15 ohm £39-65

Goodmans Audiom 100

Goodmans Axent 100

Goodmans Axiom 401

Goodmans Twinaxiom 8, 8 or 15 ohm
Goodmans Twinaxiom 10, 8 or 15 ohm
Kef T27

Kef T15

Kef B110

Kef B200

Kef B139

Kef DN8

Kef DN12

Kef DN13

Richard Allan 12in d/c, 3 or 15 ohm
Richard Allan CGS8T 8in d/c 8 ohm

£9.
£6-
£15-
£6-
£7-
£4.
£5.
£6-
£7-
£1.
£1.
£4.
£2-
£2-
£6-
WMT1 speaker match. trans.. 3-15 ohm £1-

S0
60
10
79
61
7%
50
S0
50
75
92
12
75
50
35
10

Wharfedale Super 10 RS/DD £9-80
24in 64 ohm, 70mm 8 ohm, 70mm 80 ohm 65p

7 x 4in, 3. 8 or 15 0hm £1-38
8 x 5in, 3, 8 or 15 0hm £1.38
10 x 6in, 3, 8or 15 ohm £1-92
S.T.C. 4001G Super Tweeter £6-19
Speaker Kits

Wharfedale Linton 2 (pair) £19.25
Wharfedale Gilendale 3 (pair) £34-50
Wharfedale Dovedale-3 (pair) £52-00
Richard Allan Twinkit (each} £8-25
Richard Allan Triple 8 (each) £13-00
Richard Allan Triple (each) £18-00
Richard Allan Super Triple (each) £21-50
Goodmans DIN 20 (each) £8-75
Fane Mode 1 (each) £9-90
Peerless 20-2 (each) £10-41
Kefkit 2 (each) £23-50
Kefkit 3 (each) £34.00
Helme XLK25 (pair) £18-17
Helme XLK50 (pair) £37-18
Baker Major Module £9-50

P.A. and Hi-Fi speaker cabinets. Send for Free

booklet 'Choosing a Speaker'. Carr. and
insurance 75p per kit (£1-50 pair).
PA/Disco Amplifiers

(Carriage and {nsurance £1)

Baker Major 100 watt £46-00
Linear 30/40 £25-00
Linear 40/60 £30-00
Linear 80/100 £55-00
Radios/Cassettes

Grundig Solo Boy £16-00
Grundig Top Boy £17-75
Grundig Party Boy 500 £22-75
Grundig Meiody Boy 500 £26-75
Grundig Elite Boy 500 £26-75
Grundig Signal 500 £26-50
Grundig Yacht Boy 210 £34-00
Grundig Melody Boy 1000 £38-75
Grundig Sateliite 2000 £121-00
Grundig C410 Cassette £28-50
Grundig RF430 mains radio £26-75
Grundig RF310 mains radio £22-00
Tanberg TP4t £43-00
ITT Weekend Auto £18-00
ITT Golf Preset £24-50
ITT Colt £11-50
ITT Europa £20-50
ITT SL53 cassette £25-75
ITT Studio 60M cassette £32-75
ITT Studio 73 cassette £48-00
Bush VTR178, 5 band (inc. air) £29-00
Koyo KTR1770 11 band £58-95
Koyo KTR1663 or 1664. 8 band £42-00
Koyo KTR1883, 5 band £22-00
Murphy BA209 radio/cassette £32.75

Carriage and Insurance 75p. FREE with each
radio—World radio stations book.

Free with speaker orders over £7—

‘‘Hi-Fi Loudspeaker Enclosures’’ book. All units guaranteed new and

perfect. Prompt despatch.

Carriage 35p per speaker (tweeters and crossovers 20p).
ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO

TIME SWITCH

Smith’s mains driven clock with
15 amp switch. also notes showing
how you can wake up with music
playing. kettle boiling or come
home to a warm house. warn off
burglars. keep pets warm. halve
your heating bills. etc £1-95.

RECORD PLAYBACK HEADS
(TRUVOX)

Individual prices of these are: 2 track record playback
heads 50p each: 4 track record playback heads 72p each
Erase heads are also available separately—2 track 33p,
4 track 55p; MV metal mounting shields 3peach: 2 track-
heads already fived on heavy mounting plate with shield
£1-22,

RADIO STETHOSCOPE
Easiest way (o fauh find—traces
signal from aerial to speaker—when
smnal stops you've found the fault
Use it on Radio. TV. amphﬁer any-
(hmg——complelc kit comprises Iwo
special transistors and all parts
including probe tube and crystal
earpiece £2-20—twin
stethoset  instead  of
earpiece 83p extra—post
and ins 20p

ULTRA-SONIC REMOTE
CONTROLLER

As featured in this issue' Our 1974 catalogue
lists hundreds of bargains and probably many of
the parts needed for this project 66p brings the
catalogue and the next 6 monthly supplements.

SLIDE SWITCHES

Slide Switch. 2-pole changeover panel
mounting by two 6B.A screws. Size appro
lin x }in rated 250V lamp. 8p each. 10 for
73p. Ditto as above but for printed circuit 6p
each. 10 for 63p. Sub-Minlature Slide Switch.
DPDT 1Ymm (4in approx.) between {mng
centres 20p each or 10 for £1-90, SP Changeover spring
return 250V 1 amp 11p.

MAINS TRANSISTOR P.P.

Designed to operate transistor sets and amplifiers
Adjustable output 6V. YV. 12 volts for up to S00mA
{class B working). Takes the place of any of the following
batteries: PP1. PPY. PP4. PPv. PP7. PPY. and others
Kit comprises: mains transformer rectifier. smoolhmg
and load resistor condensers and instructions Real snip
at only £1-10,

TREASURE TRACER
Complete Kit (except wooden battens)
to make the metal detector as the
circuit in Practical Wireless. August
issue  £3-30 plus 20p post and
insurance

THYRISTOR LIGHT
DIMMER

For any lamp up to 1kW. Mounted on
switch plate to fit in place of standard
switch Virtally no radmmlcrfercm:e
Price £2-95, plus 20p post an
insurance Indusirial model SA £€3- 30 Not on plate

U.V. LIGHTING

Useful for flaw detection in metals and for looking for
water marks. etc . also for fitting over tropical fish
tanks—African violets and other indoor plants which
must have U.V for healthy growth. The outfit com-
prises of an 8in U V. tube—choke—starter holder and
tube ends. Price £2-20 plus 20p post

ADD 10% VAT
and 25p post and service
charge if order under £5

Dept. PE
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire, J. BULL (ELECTRICAL) LTD.
SK9 1HF. (Dept. P.E.), 7 Park St., Croydon CRO 1YD
ggasglgos, etc.: 10 Swan Street, Wilmslow, Cheshire. Telephone: Wilmslow Callers to: 102/3 Tamworth Rd., CROYDON
312 Practical Electronics April 1974




@TuAac@®

NEW TUAC POWER MODULES. Now in their second successful
year offering more power and quality than ever before.

ﬁ TP100 * 125 Watts RMS continuous sine wave output

llustrated * 4 RCA 150 Watt 15 Amp output transistors
g * Special layer wound driver transformer
Q: § £15 ' 25 * Short, open. and thermal overload protection
* Compact size: 7 x 6{ x 3 in.

TL100 * 100 Watts RMS sine wave TL6O TL30
lllustrated * 2 RCA 15 Amp output transistors * 60 Watts RMS £ ' 5 * 30 Watts RMS sine '
* Rugged transformer driver sine wave wave

* Full thermal overload protection * RCA 115 Watt output transistors | % Full thermal overload protec-
' * Compact size: 5 x 5 x 3in * Only six connections to make tion
* Same size as TL100 * Short and open circuit proof

* Rugged transformer driver

Specitication on all four power modules
All output power ratings +1dB. Output impedance 8-15 Ohms. THD at full power 1% typically 0-5%
Input sensitivity 60mV into 10k Frequency response 10Hz-25kHz +2dB. Hum and noise better than —75d8

Power supplles vacuum impregnated Transtormers with supply board incorporating
pre-amp supply:

PS 125 +50 volts for one TP100 £8-75
PS 100 + 45 volts for one TL100 £8-00
PS 60 +40 volts for one TL60 £6-75
PS 30 +50 volts for one TL30 . £4-50
PSU 2 for supplying Disco Mixer £4.00
TUAC DISCOTHEQUE MIXER WITH AUTO FADE
g Q o Q Q 0 O 0 O @ Designed for the discerning D J. of professional standard £25 O 50

Offering a vast variety of functions

TUAL~ :
@ o " 'Q 3 ® Controls: Mic Vol, Tone. Over-ride depth. Auto Manual Sw. Tape Vol. L & R Deck Faders
Bise € Yhin - Deck Volume. Treb and Bass. H. Phon Vol. Selector. Master Vol. on/off sw. Max. output
1V RMS. Specitication as VA0S PANEL SIZE 18" x 44" DEPTH 3’

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING

ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS.

PREAMPLIFIERS VA08 ILLUSTRATED

All Tuac audio modules are constructed on glass fibre P.C. board. are ready assembled and fully tested. Low noise silicon and " 7 " »
FET transistors together with H.S carbon film resistors are used throughout Extensive research has gone into the various wide i ﬁﬁ m "‘ «m
range tone control circuits. producing superb sound quality from any signat ‘ ‘ j

@ % o -

VA0S Vol. Treb. Mid and Bass Controls. Ht IMP. FET I/P. Suitable Mic. Guitar. Radio Crystal/Ceramic'P U £4- 25

iy
-
Sensitivity 4mV. Treb +35dB at 16kH2. Mid + 20-150B at 1kHz, Bass +20-10dB at 40 Hz JE .,’: !§;§l J
T . T e
VAQ6 Vol. Treb and Bass Controls. 8mV sensitivity. Treb ~28-15dB at 12kHz Bass + 18dB at 40H2 £3 o 75 -
AMFQ1 Tuac Auto Fade Unit fades music when you speak.

Auto Mic Over-ride for Disco use Feed Deck and Mic Pre-amps in. Auto fade O/P to main Amp. 38mV £5 oo o0 0 g
operating level. Depth and Vol Controls SIZE 6} X2 x1

TUAC HIGH POWER AMPLIFICATION—built to high standards,
and built to last

R TUAC MAIN DEALERS
2 volome Gonrate, waster seiums. 'ons | BRISTOL DISCO CENTRE, 86 Stokes
middle and bass controls. Rugged circuit CfOﬂ, Bristol 1. Tei. Bristol 41666.
Con et proactian e oo Short and CALBARRIE AUDIO, 38 Cromwell Road,
tication as VA08 pre-amp. FULLY FUSED Luton, Beds_ Tel. Luton 411733
SOCODI, 9 The Friars, Canterbury, Kent.
warr £44- 00 Tel. Canterbury 60948.

G. WALKER AUDIO, 61 South Street, St.

And , Fite.
warr £66-00 e

LARGE S.A.E. WITH ALL ENQUIRIES PLEASE

MANUFACTURERS OF ELECTRONIC AND TRANSISTOR UNIVERSAL

AMPLIFICATION EQUIPMENT AMPLIFICATION COMPANY LTD. (DEPT. E)
épof,c.':,:és"rrs i iy @ I UAC 163 MITCHAM ROAD LONDON SW17 9PG

01-672 3137,9080

OPEN 6 DAYS A WEEK. 9.30 a.m. - 6.00 p.m.
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Liquid-Crystal Clocks

MM5316 DIGITAL ALARM CLOCK CHIP—
1 As in P.E. April 74 issue

MM5316 Chip - data £15-00
40-pin D.I.L. socket for MM5316 £1-35
LM3900 £0-69
3M Display Film 3in x 1}in £0-50
KIT PRICE £17-00 + VAT
DiL2-4 switch £0-80 |
2 Bywood 5316-LC Kit
MM5316 Chip + data £15-00 PEAKER I}LL PRICES INCLUDE V.A.T.
4Oé%nLAsoqlc<jeé 1al Diso! 251:1333 %x&ﬁ ARG IR GggnEMst lem 8obm Dual
ECB laul ! EEY £2-50 W?;):‘Co-.-\xin]’l‘weeter ; FASﬁFl‘)\Z:;ll ;:;rg:hlzx:eohm
) . . . Twin Tweeter CELESTION 8in, 15 ohm
3M Display Film 3in X 14in £0-50 Type Bo0afotm 20N ADASTRA 10in, 8 or 15 ohm,
KIT PRICE £30-00 ~ VAT Sin, B ohm, 10W 7% BAKER GROUP 25 12in, 8 or

12in, 8 ohm, 20W
8in x 5in, C/Mag. 6W
8in x 5in, Dual cone 8 ohm,

15 ohm, 256 W
P.& P
. din, 8 ohin, 5W C/{Mag.
Please note that Siemens and RCA L-Cs are not o ROy s
pin compatible. Other Kits. chips. displays P.

available.

BYWOOD HAS TIME FOR YOU!

CLOCK OATA SHEETS—5 A E AOVICE—PHONE 042262757

POST & PACKING—10p OVERSEAS (AIAMAIL) 50p VAT--ALL PRICES EXCLUDE VAT
PAYMENT C W O or ACCOUNT ACCESS ORDERS & PAYMENTS BY PHONE ACCEPTED
QUANTITY DISCOUNTS ON MOST (TEMS—~STATE REDUIREMENTS FOR QUOTATION

BYtt00D

ENGINEERS

w10 e me D
Se Soulseno
oo

ot cowco

10
ELAC 8in 8 ohm Dual cone

TWEETER AND CROSSOVER
EMI 3}in, 3 or 8 ohm C/Mag.
Cone Tweeter 8 or 16 ohm, 10W
Cone Tweeter 8 ohm, 3W

Horn Tweeter 8 ohm, 20W

KIT FORM CABINETS, TEAK
VENEER. 12inX 12inX 6in with 8in,
8in X bHin or 6iin and 3}in
cutout
17in x 10in x %in with 8inor

MICROPHONES TW206 5

CM20 Crystal Hand CONDENBER MIKE 600 ohm,

CM70 Planet stick metal, uni-dir 7
awitch erystal Cassette Btick Mike with R.

DM160 Dynamic uni-dir, ball Control onfoff switch (2-5

and 3:5mm J/Ply)

Dome Tweeter 8 chm, 30W
Crossovers CN23 (3 ohm), CN28
(8 ohm), CN216 (18 ohm)
P &P

13in x 8in cutout
18in X 11in X 9in with 13in X
8in cutout for EMI 350
P. & P. each

6YWOOD ELECTAONICS

181 EBBEANS ROAD

HMEMEL HEMPSTEAD

HP3 9RDS  TEL 044262757

24 HOUR ANSAPHONE ON-LINE metal

UD130 50K /600 ohm, uni-dir,
ball metal

SOLDERING IRONS
ANTEX CN240 15W
SK1 Kit (16 watt iron, 2

spare Bib, etc.)
X25 25W (low leakage)
P.& P

—ma
coo

SOPLLODEER
FRRORS R

BSR SC5M Btereo ceramic
8X5H 8tereo crystal
8X5M Btereo crystal
X5H Mono/stereo
X5M Mono/stereo

GOLDRING G800
G850

CARTRIDGES

ACOB GP91/28C or GP91/3BC
Stereo comp
GP983/1 Btereo crystal
GP94/1 Stereo crystal
GPY5/1
GP96/1
GP101

SONOTONE 9THAC Btereo
ceramic, dian..
19-T1 8tereo crystal

BATTERY ELIMINATORS
240V input 6,7 5 or 9 300mA  2-20
12V d.c. input (fits in car lighter

@iy | St

P. &P
STYLI FOR ABOVE
Sapphire 35p D. Diamond
GOLDRING G800/G850

b
©
& o

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

socket) 8, 75 or 9 d.c. output
at 300mA
P.& P.

TAPES 8tnd. LP 7in 70p 1.00
Do you want promotion, a better job.  The B.LE.T. guide o success should be bin 46p 85p P. & P.1-3 each
higher pay? ' New Opportunities’ shows  read by every ambitious engineer. 58in 55p 656p 4 or more lot
you how to get them through a low-cost Send for this helpful 76 page FREE book
B.LLE.T. home ztudycourse. There are no now. No obligation and nobody will call LOW NOISE OASSETTES Cassette Head Cleaner
books to buy and you can pay-as-you- on you. It could be the best thing you 1-5 8-10 P. & P. 1-5 each
learn. ever did. 36p 33p 6-10 lot
W EEE ECUT OUT THIS COUPON il Il SIS B ggp :gp 11-20 post free
P P

PLASTIC LIBRARY CASES for
5in Reels
8%in Reels

7in Reels
COASSETTE CASES
P. & P. 1-3 each 5p; 4 or more

Tick or state subject of interest. Post to the address below. B

PO,
NG “IS?M CHOOSE A BRAND NEW FUTURE HERE! 2

— C & G Radie. TV 0O C. & G LI Insialla- O

Electronics. Mechanics tions and Wiring BIB ACCESSORIES BUDGET SPEAKER

Practical Radio and 0O General Electrical Tape Editing Kit, Ref. 23 1:30 SYSTEMS
q he Rad"‘? S o 3 : ctrica Recording Tape 8plicer, Ref. 20 1:18 1. Pr. of 10watt Sohm 2 speaker

Electronic (Tec Practical TV o Engineering & q
natron) actica’ Society of E Cassette Tape, Editing, Ref. 24 1-40 system in de luxe teak veneer

q q Colour Television =] ¥ ob Lngincers Cassette Balvage Kit, Ref. 20 0-40 cablnet 187 x 117 X 97 wired,
Electronic Engincer- O Computer Electronics 0 (Electrical Engineer- 12's Cassette Case, Ref. 34 1.00 inc. plugs. £25'00 per pair.
ing P i ing) Stylus Balance, Ref. 32A 1-15 Pr. of 20watt Sohm 2 speaker
Television Mainten- O €. & G LI Radio TV O Electrical Installations 8pirit Level, Ref. 46 0-50 system freq. response 30c.p.s. to
ance and Servicing Servicing cert and Wiring Hi-Fi 8tereo Test Cassette 1.90 i7,000c.p.e. Teak veneer cab. 214"
General Radio and O Post Master General 0 C. & G. Electrical Groove-Kleen Record C{fa:e;) ‘]).?g )(l 13 :2990;1“‘3 12“:‘ cable and
TV Engineering Ist & 2nd class certs . . Dluge. -89 per pair.
Radio Servicing. Main- [0 €. & G. Electrical O

Send 25p for COMPLETE CATALOGUE, refundable upon first order,
ALL OUR MERCHANDISE I8 FULLY GUARANTEED

Riversdale Electronics

Mail Order Departmen! E/4
P.O. Box 470, Manchester M60 4BU

tenance and Repairs Engineering Practise munications

ToB..E.T.BPEOI Aldermaston Court, Reading RG7 4PF QK BPEOI
NAME (Btock Capitais Please)

ADDRESS

Other subjects Age
Member of A.B.C.C Accredited by CACC

SH INSTITUTE OF ENGINEERING TECHNOLOG

o I

-
Technictans (Primary)
C. & G Telecom 0O f

@
2
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MAPLIN ELECTRONIC SUPPLIES

LA RGE
‘MALL

ORGAN BUILDERS

MES announce the very latest development in organ
cireuitry.

THE DMO2
13 Master Frequencies on ONE tiny circult board.
LOOK AT THESE AMAZING ADVANTAGES
% 13 frequencles from C8 to C9. ¥ Each frequency

¥ SAME
‘DAY
SERSVICE

[Solder Multicore 22 s.w g. 10 metres 20p
Silicone grease in special dispenser 20ml 43p.
ed neon 240V panel mounting 25p.

_acing Cord. Strong rayon cored PVC 25m 43p.
anel fuse holders 20mm 20p: 141n 35p.
Pri. 1-2kQ

oulpul transformer

[bec. S0 200mW 3

PSub-main. Mains Tnns!orme

fe-0-6V 100mA 95p, 12-0-12V_S0mA 9Sp.
Size: Both appron. 30 x 27 x 25mm

Dual gang
(Btereo) without
switch Log or Lin

5k to
above 38p.
Min. Mains Transformer

Size: 46 x 3] % 8mm.

j0-12V 250mA. 0~12V 250mA £1-36.

Mains Transformer MT3AT

Pri.  200-220-240V.  Sec. 12-15-20-24-30V
1A £3-05.

‘Malns Transformer MT206AT

Pri.  200-220-230V.  Sec. 0-15-20V 1A,

0-15-20V 1A £3-66. 33p;

M

500k, 1M, 2M (and 1k Lin) 12p

Model 120 digitaily derived from a 8INGLE h.f. master oscillator.
EBntutlnn % Initial tuning for the WHOLE ORGAN: ONE
PROJECTS DESERVE A SIMPLE ADJUSTMENT. s Relative tuning NEVER
PROFESSIONAL QUALITY INSTRU.|BRIFTS! i Bxteryl contml ons iawact e np MAPLIN: Projecte site of London's third
MENT CASE—4 MODELS types of dividers including the 8AJ110. % And each alrport.
L output can also be used as a direct tone source. ¢ Vari-
Model 120 all slumintum two part | able DEPTH AND RATE tremulant optional extrs.
. PRANCRaICES ) Gold-plats lug-in ed t
hammer finish, front, rear and B gians onrd inchuding crermutant 1 veqmiced ORLY P.E. SOUND SYNTHESISER
'?l:f:e ::lt,":ons?:\?:t‘:)n mild steel I 3-7ln. x 4-5in. % Very low power consumption. If this projec( seems expensive YOU HAVEN'T SEEN QUR
Top. basé, sides and detachable % EXTREMELY ECONOMICAL | % Sae. please | PRICE ” N
rear panel. blue hammer. Detachable PRICE. % Ready built, tested for full technical ‘e are stoc ing all the parts for this exciting project. from the
aluminium front panel finished in and fully guaranteed. details. special 1.C."s right down to the nuts. bolts and spacers for mount-
white DMO2T (with tremulant) ONLY ing the Veroboards ) )
Dimensions iu inches. Model 320 £14-25. Trade enquiries |Send s.a.e now for our detailed price ists
. N DMO2 (without tremulant) £12-25. welcome.
Model W H D Price 1]
120 8 24 6 £1-88 | 8AJ110 7-stage frequency divider in one 14 pin DIL YOU SIMPLY MUST SEE OUR PRICES!
220 8 8 33 £2-65 | package. Bine or square wave input allows operation
221 8 6 6 £2:90 | from almoat any type of master oscillator including the | Keyboard 49 note C-C £14-35
320 £5:75 | DMO2 (when 97 notes are avallable). Square wave 741CRp|nDl 6p
Chassls for mode] 3920 £1- 75 extra. g;npu‘t: may be mo?lﬂgi}cl;l:)awgéo:;h byhthoeRaddm_or; ;10!:(‘:‘8(3%) {eleclxir_omcM;g:ier}uamr :(1)2:)
a few components. : 2263 eac specia 2N for Ring ulator 0
Please send s.a.e. for free illustrated leaflet. price for pack of 12: £25-00. 8.s.c. please for data sheet. | CA 3046 69p
CAPAC ITORS PLUGS AND SOCKETS WE KNOW YOU NEED IT!
8ub-miniature o ’%h;;:lﬁ%})ﬂg;
Axial lead electrolytic / ,.,02) IS STACKED
Mtd V Price Mfd V Price ‘ S with dozens of templing
63 6p 68 636p ’1}. 3 new lines
1-563 8p 68 16 6p % VA A ~ BRIMMING OMNER
2263 6p 68 63 10p @ & N with clear  ilustrations
3363 6p 100 4 6p Mfd V Price f = ‘l and detwded data.
4763 6p 100 10 Bp 470 63 6p WE'RE  WAITING TO
6840 6p 100 25 @p 470 10 10p a ~ RUSH YOU A COPY
6863 6p 100 40 6p 470 25 1gp \ Youll  be IMPRESSED
10 25 8p 100 6312 470 40 18p { ) with - our POSlE\(l#E[F)
10 63 8p 150 " 46-36p 680 63 10p MAIN . ( ordering  system.  E i
15 16 6p 150 16 8p 630 18 12p DIN PLUGS 1{\1) S1 . RSB ® way chassis 8td. 1” stereo plug g our BIG MALLE  dis
2 pin (1 flat) 8p P360 3 pin 1'SA socket 62p  Plastic 16p h STAGGERED
15 40 8p 150 25 8p 680 25 18p 3 pin 9p chassis plug  with Screened 259 coumt vounchers.
15 63 6p 150 40 10p 680 40 22p| ¢ "% o o0 VX line  socket  Per O 2o || by our UNBEATABLE speed
22 10 6p 150 63 12p 1000 4 ' 10| 1900)" 5 pig B pur 28p PHONO i 10p;  Moulded of service. luke the first
22 25 6p 220 4 Bp 1000 10 12p o A A 2190 3 Plug plastic s5p ¢ g, st sep towards el - service
(240°), 6 pin 10p SA 2190 3 pin SA mono socket 1” with ' N s
22 63 6p 220 10 6p 1000 16 18p ’ chassis plug 20p Plug screened  8p o0 EEE S | VOWEES end O XTI Y aug2sn
33 6-38p 220 16 8p 1000 25 22p SA 1862 Linc socker Chassis socket 4p {3 Moulded for our  beautifull pro-
33 40 6p 220 40 12p 1500 10 18p i Y
47 4 8 220 6318y 1500 16 22p| 2RI €\ yppg L E— plus preakc concacts 18y | /1 4} \ and leave the
o e a0 e e oo i LTS KR o B TR SMLINEPR) LLGIA rest to us!
P p 2 P o i plug 47) : H
47 40 6p 330 16 10p 3300 63 22p {240°), 6 pin v P B8creened 1711 open socket 8p.
47 63 6p 330 63 22p 4700 4 22
OMNIUM GATHERUM OMETERS LINEARS
PP 6. etc.. battery clip dual min. 9p. Rotary miniature carbon track }“ apindle L}\{I(JK(;‘:?AC RTp?:qD(;l;.OS&pFETp‘/p Op Amp us-::
et e ensipksepatatclpepatyh. Bingle gang Lin or Log MC 1303L. I4pin DIL. Stereo Preamplifier
slecve 7p. P 2 8k, 10k, 25k, 80k, 100k, 250k, MC1310P. j4-pin DIL. FM Stereo Decoder (no coils needed) fJ IS

MFCB8010. 8-pin case. |W Audio Power Amp
MFC9020. 10-lead case. 2W Audio Power Amp
NESSSV. 8-pin Dil. Precision Timer

NES61B. 16-pin DIL. Phase Locked Loop

5$G1495D. 14-pin DIL. Fair Quadrant Analogue Multiplier £2 70

n 37
7"1:

Wirewound 109 1W }” spindle 10, 50, 100R 84p; 250, 500, 1k, 5k
10k, 37p; 25k 40p: 80k llp

rA723C. TO99 (TOS). 2 to 37V Voltage Regulator
nA723C. 14-pin DIL. 2 to 37V Voltage Regulator B)p
uA74Ig ili—‘fm D[;}_LOSPAmp 6p
) wch | BATSL pin Am asp
SRR, BarR v DE 44 | wAT4IC. 14pin DIL. Dual Op Amp £1-08
o 24p | BAT4C. 8pin DIL. Op Amp »p
o & ZN413, TOS. TRF Radio £1-20
More linears are listed in the “PE SOUND SYNTHESISER"

: PRESETS box. above

8ub-miniature 0-1W
Vert or Horiz
100, 250, 500, 1k, N

Full data. pin connexions. ete..
catalogue .

on n‘eally all types listed in our
Price 25p.

25k, Bk, 10k, 25k, ¢
50k, 100k, 250k, [}
500k, 1M [

WHook-up wire. 7 strand 0-2mm. PVC covered
frinned copper wire for light general connexions
up to 1-4A 1} colours: black. blue brown.
jereen. grey. orange. pink. red. violet. white.

RESISTORS

SWITCHES

Rotary with adjustable stop 1 pole 2 to 12 way; 2 pale 2 to 6 way;
3 pole 2to 4 way: 4 pole 2 or 3 way, e
Mains rotary DPDT p.

ach 24p.

250V 24 20

cllow 10 metres of any one colour 20p. Pack .
5 111 of each coloun) 10m. cotls £2-08. Carbon Film $W 8% 10 to 1M; 10% 12M to 10M El2  1p _ -
Carbon Film §W 8% 10 to 10Q; 10% 1-2M to 10M E12 1p Push to make glide  [@ =)
Single core screened 6p per metre. Carbon Film §W 59% 11Q to 910k EI2& E24 1p non-locking Miniature ==
[Twin individually screened 9p per metre Carbon Film 1W 5%, 10Q to 10M 3p 12p pEDT
High quality singie screened <00} 100pF per | Metal Oxfde §W 2% 104 to IM E12& E24  4p P
metre. ideal for high grade audio connexions | Wirewound 2§W 10% 0-220hms to 0-47chma 12 10p Sub-miniature toggle DPD
t5¢p per metre. Wirewound 24W 5% lobm to 270chms E12 10p E Toggle 250V 1.54 (12 % 12-5 x 14mm excl. toggle)
Matns dcore subminiaure 1A black PVC | 12 values 10,12, 15, 18, 22, 27. 33, 39, 47, 55, 66, 82 and decades | witb ON/OFF oV 3a eop
ot rage Srand 0lmm per conductor. 4P | B2 values 11, 13, 16, 20, 24. 30, 36, 43 81 62, 75, 31 and decadca plate  25p.
H H Orders and enquiries for catalogues to MAPLIN
2, .
VA I Aleclad 070 Post and Packing FREE in U.K. | Qe s oo o i hox 5 Rayleich,
to the final total. | (10p handling charge on orders under 50p.)| Essex. Tel. Southend-on-Sea 0702 44101
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electronics
look ! 3
m Mmastered

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

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.

L L
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

CIRCUIT DIAGRAMS

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

R electronics. various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments This new style course will enable anyone to
OVER amplifiers, oscillators, signal tracer. pho- really understand electronics by a modern,

to electric circuit, computer circuit, basic practical and visual method—no maths. and
40 EXPERIMENTS radio receiver, electronic switch, simple Gl of'theory—no previous knowledge
ON BASIC ELECTRONlC transmitter. a.c. experiments, d ¢ experi- required. It will also enable anyone to under-

ments, simple counter, time delay circuit, stand how to test, service and maintain all
CIRCUITS & SEE HOW p y types of electronic equipment, radio and TV

| THEY WORK, including : servicing procedures. receivers, etc
-—-—-—-————-——_——_—_——-—_—-——-—---—-—-—-
l POST NOW To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.O, BOX 156, JERSEY. Please l
l 'or send your free brochure, without obligation, to: we do not employ representatives l
| BROCHURE  nAME BLOCK CAPS =
l or write if you prefer not to cut page ADDRESS PLEASE EL44 l

special free gift also to all our students
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PE

LIBERATED DESIGN

HIS month we speak up for those good old liberal
T attributes of compromise and tolerance, as opposed to
analytical exactitude. All in relation to circuit design, we
hasten to add.

Without doubt very many constructors (sometimes regard-
less of extensive practical experience) view the origination
of electronic circuits as something of a mystic art indulged
in only by mathematical geniuses who have undergone the
necessary rigorous training. Textbooks aimed at satisfying
the requirements of examining bodies help to preserve such
a myth. Of course, a detailed analytical approach to circuit
design is appropriate for the student who is hoping to make
a career as a designer in the industry, or intent upon follow-
ing some academic role in this same field. But it is likely
that the deep mathematical treatment, with an inevitable
attachment to the ‘“equivalent circuit”, which forms the key-
stone of standard textbooks and technical college syllabuses
is off-putting, if not downright frightening, to quite a number
of those who indulge in electronics purely as a hobby.

This is a pity, for clearly the ability to design from scratch
—if only at a modest level—can add _enormously to the
enjoyment and satisfaction derived from constructional
activities alone.

It has to be appreciated that the amateur designer has his
own particular needs to meet, and he operates in an entirely
different environment to the professional designer. The latter
generally works in a commercial world where cost effective-
ness often counts more than technical perfection. The
amateur by contrast is able to adopt a freer, more realistic
approach to certain aspects of electronic circuit design. For,
after all, in the end it amounts to this: real components are
never perfect, so production spreads and tolerances have
to be allowed for, necessitating some compromise between
calculated and practical values.

This month sees the appearance of the opening part of a
specially commissioned series entitled First Steps in Circuit
Design. This series is strongly recommended to all those
who have previously limited their efforts just to the building
of equipment from published designs. Nothing off-putting
or frightening here, not even for the beginner (Readers of
our companion magazine Everyday Electronics please note).
Our author has an uninhibited down-to-earth approach and
treats the subject of circuit design as an entirely practical
operation based upon well known circuit devices, and not
as a .cold academic exercise. He dispells some misconcep-
tions, like the need for a high degree of arithmetic accuracy
in all calculations, and presents a number of “home truths”
with which experienced commercial designers will, we guess,
quietly concur.

First Steps in Circuit Design will conclude with a fully
worked-out, step-by-step design procedure for a useful
project. A strictly practical design, of course.

F.E.B.

Editor
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His article describes the theory and construc-
tion of a digital alarm clock, with all the basic
but complicated circuitry built into the main clock
ic. The only additions required are peripheral
circuits to control power, drive the clock chip,
activate radio turn-off, generate the alarm noise, link
up the liquid crystal, and control the various facili-
ties.
1t's difficult to estimate a precise cost for the com-
plete clock, but it will undoubtedly compare favour-
ably with much earlier digital clocks based on
20 or more ic.s, but lacking the comprehensive
facilities provided by this one.

THE CLOCK CHIP

The integrated circuit used is a National Semi-
conductors’ MM5316. It provides four display possi-
bilities, any single one of which can be selected by
switch at the user's choice. They are actual time in
hours and minutes; the minutes and seconds count-
ing linked with that time; the time at which the
alarm is set: and the time remaining in minutes
before the radio turn-off circuit operates.

The i.c. will interface directly with either liquid
crystal displays or with seven-segment fluorescent
tubes. The former is employed in this project.

The timekeeping function will operate from either
50 or 60Hz mains frequencies, according to the way
in which the i.c. is wired, and the display format can
be either 12 or 24 hour format. In the former case,
leading zeroes are blanked and an a.m. or p.m.
indication is provided on both main time and alarm
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set displays. This is important, of course, in order to

.make sure the alarm goes off at, say, 7 a.m. rather

than 7 p.m.!

The a.m./p.m. indicator in the display also serves
as a visual warning if there has been any form of
power interruption. In such a situation, the i.c.
causes it to pulse at a |Hz rate, which ceases auto-
matically when the time is reset. This indication is
important, because even a momentary power
failure will cause the ic. to reset and display an
inaccurate time, which could easily mislead if the
power failure had been brief, and the ensuing time
indicated were taken at face value.

The device operates over a very wide power supply
range of anything between 8 and 29 volts, and this
need not be regulated. It is in the familiar d.i.l
package and has 40 pins.

OPERATION

An operational block diagram of the clock chip
is shown in Fig. | and the pin connections in Fig. 2.

The 50 or 60Hz input at pin 35 is passed through
a shaping circuit to square the incoming sine wave.
This is a Schmitt trigger designed to provide about
6 volts of hysteresis. A simple external RC filter
is employed with the i.c. to remove any possible line
voltage transients that could either damage the
device or cause it to gain time.

The output of the shaper then passes to a counter
chain which performs the actual timekeeping func-
tion. The first part of this consists of a program-
mable prescale counter, set by external wiring to
divide the incoming frequency by either 50 or 60.
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The resulting 1 pulse per second is then divided by
60 to obtain 1 pulse per minute, and again by 60
to obtain | pulse per hour.

The outputs from each of these dividing chains
goes to the code converters and output drivers, and
the alarm comparator circuits.

The alarm comparator senses coincidence between
the alarm counters—which is the set alarm time in
hours and in minutes—and the time counters—which
is the actual time in hours and minutes. When
coincidence is sensed, the comparator output is used
to set an internal latch in the alarm circuit. The
output of the latch turns on the external alarm
driver transistor, which in its turn controls the
external circuitry of the alarm noise generator.

The alarm latch remains set for 59 minutes, dur-
ing which time the alarm noise will continue. If
the latch is not manually reset before the 59 minutes
are up, it will automatically reset at that point.

The “Alarm Off” control will reset the alarm for
a full 24 hours, when it will once again operate at
the preset time, or at whatever new time may have
been set. The “‘Snooze™ control, on the other hand,
turns the alarm noise off for approximately 8
minutes, after which it starts again.

The *“Snooze” control can be operated as often
as the user wishes during the 59 minutes for which
the alarm latch remains set. Clearly the most
reluctant getter-up will be able to have seven or
eight extra snoozes before he either rises, or aban-
dons himself for the full 24 hours before the alarm
sounds again!

RADIO TURN-OFF .

The sleep down counter operates with the sleep
output to turn a radio (or any simple appliance) off
after a preset time of anything up to 59 minutes.
The sleep counter display (like all the other display
possibilities) is selected by switching to be described
shortly. It naturally counts down from 59 to O as
the clock continues to count up.

As long as the sleep down counter has a minutes
output, rather than “0”, an internal latch in the
sleep circuit remains-set. The latch output holds the
external sleep driver transistor on, which in its
turn maintains continuity in a simple relay circuit
for the battery power of a radio.
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Fig. 1. Block diagram of the MMS5316 clock
integrated circuit’ :
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LIQUID CRYSTAL DRIVE

All of the display output drivers are open-drain
devices with their sources common to pin 23, the
output common source connection.

This facilitates the generation of the vital square
wave drive voltages which are essential for liquid
crystal displays. This is external circuitry which will
be described later in the article.

Full control of the display possibilities is obtained
by five different switching arrangements, all of them
simple. First, time setting is achieved via the slow

- or fast set inputs. These, like the other three to be

mentioned shortly, are obtained simply by applying
the supply voltage (V,,) to the appropriate pin.
“Slow set” causes the clock to advance at 2 minutes
per second. “Fast set” speeds up the advance rate
to 60 minutes (or | hour) per second.

Normally the clock will display the actual time.
To change the display to the alarm set time, V,, is
applied to the *‘alarm display” pin. The sleep time-
is displayed by the same method. With either of these
displays, the “Slow” and “Fast” setting controls
operate as described, excepting of course that the
sleep time counts down rather than up.

When sleep time is being manually controlled,
rather than coming under the control of normal
clock operation, it will recycle at “00” straight back
to “59” and continue counting down for as long as
the manual control is applied. It will not do this
when controlled normally by the clock—when “00”
is reached, the counter becomes inactive, the output
is removed, and the radio turns off.

This is obviously necessary if an attached radio
really is to be turned off, rather than being momen-
tarily interrupted during the one minute of “00"
before coming on again to play merrily for another
59 minutes, and so on through the night!

The final display option is minutes/seconds, rather
than hours/minutes. When this option is chosen,
the units of minutes being displayed moves to the
units of hours position, and the two-digit minutes
display is replaced by a two-digit seconds display.
With this display, the operation of the “‘Fast” and
“Slow™ set controls is automatically changed. The
“Fast set” control now causes the seconds count to
reset to 00" without a carryover to minutes, and

AM QUTPUT PM OUTPUT
10 HOURS b&¢ 1Hz OUTPUT
HOURS f 12/24 HOUR SELEC™
HOURS ¢ BLANKING INPUT
HOURS g 50/60 Hz SELECT
HOURS b 50/60 Hz INPUT
HOURS d FAST SET INPUT
HOURS ¢ SLOW INPUT
HOURS ¢ SECONDS DISPLAY INPUT
1OMINST ALARM DISPLAY INPUT
10 MINS g SLEEP DISPLAY INPUT
10 MINSa&d oo
10 MINS b Vog
10 MINS ¢ SLEEP QUTPUT
10 MINS ¢ ALARM OFF INPUT
MINS T ALARM OUTPUT
MINS g SNOOZE INPUT
MINS @ OUTPUTCOMMON SOURCE
MINS b MINS ¢
MINSe MINS d

TOP VIEW

Fig. 2. Pin connections of clock chip
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ALARM CIRCUIT
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Fig. 3. Complete circuit diagram of thc Liquid Crystal Clock. The diagram at top left shows the LM3900 i.c.
The MC3401P is an equivalent to this and has the same pin connections.

further prevents any operation of the counting cir-
cuits until the control voltage is removed. The “Slow
set”” control, on the other hand, merely inhibits the
input to the counters for as long as the control is
applied, but does not cause any reset of seconds.

As will be seen later, this facility is invaluable
for accurate setting of the clock against a known
time source, such as the Greenwich time signal.

ALARM CONTROL SWITCHING

As in the switching arrangements mentioned
above, alarm control i1s achieved by a momentary or
semi-permanent connection of V to the appropriate
pin on the i.c.

It is worth mentioning that the alarm will remain
oftf for as long as V. remains applied. However,
this project employs a push button to momentarily
apply V... rather than a toggle switch to apply it
until the switch is operated again. The author has
found it's only too easy to forget to turn the alarm
back on, with disastrous effects the next morning!
Those with good memories, on the other hand, may
well wish to use a switch instead of the push button.
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ALARM NOISE CIRCUIT

Fig. 3 shows the full circuit for the clock. The
alarm circuit uses three of the four available ampli-
fiers in the quad amplifier i.c.,, and have been labelled
in the circuit as Al, A2 and A3. Al and A2 have
been designed to operate as oscillators. R22 and
R17 provide positive feedback in Al and A2 respec-
tively. Negative feedback in Al comes from R24
and C3, while in A2 it is provided by R20 and C4.

In Al, the slowly rising voltage on C3 is trans-
lated into current by R23, which causes the ampli-
fier to switch when the value exceeds that provided
by R14. C3 begins to discharge when this happens,
and the process is then repeated. Al is operating as
a low-frequency square wave oscillator with the
component values chosen.

The operation of A2 is almost identical, in that the
voltage on C4 causes, via the current-translating
effect of R19, the amplifier to switch., This allows
C4 to discharge, and the operation to continue
repetitively. The frequency of operation is modi-
fied by injecting a current into it via R2l, which
couples the output of Al into A2. Thus the oscilla-
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tion of A2 has superimposed on it the oscillatory
output effect of Al.

The total output is taken, via RI18, to A3 which
is serving .n this application as nothing more than
a loudspeaker driver. It is biased by R16 and over-
driven by R18, so that its resultant output is a hard
clipped square wave. This is capacitively coupled
via C5 to the sound output device, which in this
case is a simple crystal microphone insert.

Under normal conditions, the entire circuit is
prevented from oscillating by injecting a relatively
large current via R8 and D4. This current will flow
when TR3, the transistor driven by the alarm output
from the clock, is not conducting. However, when
this is turned on by the alarm output, the junction of
R8 and D4 is pulled down, and current is prevented
from flowing into the amplifier, which allows oscilla-
tion to commence. -

POWER SUPPLIES

One simple power supply derived from a minia-
ture 20-0-20 transformer (T1) is all that is required
for the entire circuit. Normal rectification is pro-
vided by DI and D2, with smoothing provided by
capacitor C2.

Rl and CI form the external filter to guard the
i.c. against any possible line voltage transients, which
could either cause the clock to gain time or, in
extreme cases, actually damage the i.c. It is from
the junction of R1 and Cl that the synchronising
mains frequency input to the clock comes.

LCD DRIVE GENERATOR

TR1 and TR2 form a pulse generating circuit,
triggered by the mains frequency via R2.

Diode D3 is used between the base of TR! and
ground, rather than a more conventional resistor,
so that a smaller value can be used for R2. This
ensures that turn on occurs very quickly at the start
of the mains half cycle, and equalises the pulse
lengths at the collectors of TR1 and TR2,

The reason for two separate resistors R3 and R4
in the collector of TRI is to reduce the amplitude
of the pulse which is fed from their junction to the
“b” segment of the l.c.d. tens of hours digit in the
24 hour version of the clock. This makes sure the
amplitude of the directly supplied “b” segment pulse
is the same as that on the common connection to the
l.cd. from the collector of TR2. This, in turn,
matches the amplitude of the signals from the clock
chip to the l.c.d. There is, of course, no connection
at the junction of R3 and R4 in the 12 hour version
of the clock.

CHIP OUTPUT SWITCHES

Both TR3 and TR4 are acting as simple switches,
under the control of the alarm and sleep outputs
from the clock chip. Under normal circumstances,
the base/emitter resistors R10 and R13 hold the
transistors off. When either the alarm output or
sleep output from the chip is activated, however,
TR3 or TR4 is immediately turned on.

In the case of TR3 this immediately allows the
alarm noise generator to operate. In the case of
TR4, the transistor’s operation is used to activate a
simple reed relay, which will close the battery supply
circuit to an external radio, whose power is being
derived from its own battery, but only via the jack-
plug connected in series with the relay.

Practical Electronics April 1974

LIQUID CRYSTAL DISPLAY

Time indication for the clock is provided by a
Siemens liquid crystal display. Such displays are
very new, but are now being used in a growing
number of applications. They have several enor-
mous advantages. For instance, they have extremely
small power requirements, which means they can be
used extensively in battery-driven circuits. Again,
the low voltage and current needs means they can
usually be addressed directly by m.o.s. circuits, with-
out intermediate driver stages.

If we are to be fair, the two possible disadvantages
of liquid crystal displays should also be mentioned
here. First, they produce no light of their own,
unlike l.e.d.s, luminescent anode tubes, Nixies and
the like. That is to say, the display can only be
seen if there is a light source of some sort available
to illuminate it. For this reason, two small neon
lights have been built into the project (LP1, LP2) at
the base of and immediately behind the liquid

crystal. These serve to light the digits up with a

Resistors
R1 100k Q R9 22k Q R17 1.5MQ
R2 47k Q R10 22k Q R18 33k Q
R3 4.7k Q R11 5.6k Q R19 560k Q
R4 820Q R12 4.7k Q R20 39k Q
R5 680k Q2 R13 4.7k Q R21  6-8MQ
R6 4.7k Q R14 22MQ R22 1.5MQ
R7 1kQ R15 1.5MQ R23 270k Q2
R8 22k Q R16 100k Q R24 22k Q
All $W 10% carbon

Capacitors
C1 0-01uF

C2 S50uF elect. 40V
C3 15uF elect. 40V
C4 6,800pF

C5 125uF elect. 40V

Transistors
TR1-TR4 BC107 (4 off)

Integrated Circuits
IC1 MMS5316
IC2 LM3900 or MC3401P (Motorola)

Diodes
D1-D4 1N4001
Liquid Crystal Display
L.C.D.-AN4132 (Siemens)
including socket

Relay
RLA1 Reed relay, 1k Q coil, 9-12V (R.S.
Components)
Switches

S1 2-pole 4-way d.i.l. switch type DS-16A
S2-S5 Single pole push to make switches (4 off)

Miscellaneous
T1 20-0-20V, 30mA miniature mains transformer
LP1, LP2 mains neons (2 off), Eddystone diecast
box 74in x 4%in x 2in.
1-40 pin d.i.l. i.c. socket, 1-14 d.i.l. i.c. socket,
14, 12BA %in bolts, 42, 12 BA nuts, 3M display

film 3%in x 1in, 0-03in thick, 28 degree angle
JK1—miniature jack socket and plug to suit. U




gentle red glow, if the clock is at the bedside at
night. If the clock is being used in normal lighting,
there will be no difficulty in seeing the digits. In fact,
they have the advantage of being considerably larger
than most comparable display methods.

The other disadvantage, if it can be called that,
lies purely in circuitry. Liquid crystal displays must
be driven with a reasonably symmetrical alternating
voltage. Sine, square, sawtooth; almost any wave-
form will do, the aim being to avoid any d.c. element
in the driving voltage as this will shorten the l.c.d.
life, often dramatically.

L.c.ds use a nematic liquid crystal film, sand-
wiched between two parallel glass plates. An electric
field applied to this film causes it to become milky
immediately. The field is produced very simply by
applying a voltage to a transparent conductive coat-
ing on the inside of the glass plates. The opacity
of the liquid crystal under the influence of the
charge can be increased by increasing the voltage.
Eventually, however, a saturation point is reached,
after which no increase in the contrast ratio between
the opaque and clear areas occurs.

The process reverses as soon as the driving voltage
is removed when almost instantly the liquid crystal
reverts to its normal completely transparent condi-
tion.

Two types of Siemens liquid crystal display are
available for use, according to whether the ambient
illumination is expected to come from in front or
behind of the l.c.d. The transmissive type is nor-
mally completely transparent and is used with rear
illumination. The reflective type has a thin mirror
coating built in, and is used when the ambient light-
ing is from the front.

This project uses the transmissive Siemens l.c.d.,
but the two are quite interchangeable, and if anyone
wished to use the reflective type there is no reason
why this should not be done. Both have been tried,
and the transmissive seems to be the better.

DISPLAY FILM

Display film is a development from the 3M Com-
pany, and is again extremely new. It is a thin
(between 01 and ‘03 of an inch, according to type)
plastic film, made of cellulose acetate butyrate.
Actually inside the plastic are a large number of
very closely spaced louvres, all at the same angle
to each other. In other words, it is exactly like a
4iny venetian blind. Placed behind an lecd, it
allows natural light falling on the plastic at angle—
perhaps from a window, or a lamp behind and
above the lc.d.~—to pass through the plastic and
illuminate the active segments of the display.

When ‘the display is viewed normally from the
front, however, it appears to be backed by a com-
pletely opaque black sheet, against which the illumi-
nated segments stand out very clearly indeed. The
effect is quite clear in the introductory photographs.

The display film is not an essential, since the clock
design places it in a case which is sprayed matt
black, and has the l.c.d. mounted well forward on
the top of the case. Thus the display is normally
seen against a matt black background, and is clearly
visible. Nevertheless, the project is considerably
enhanced by using the film, and it is both inexpen-
sive and obtainable from several of the outlets
supplying the l.c.d.

Next month: Full constructional details of the clock
will be given.

2
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Sir—We belong to a group researching new techniques
of energy provision, conservation and use in domestic
dwellings.

In our new proposals we aim to make a maximum
use of ambient solar energy by using simple, easy to
construct systems for.collection, storage and application,

During the past 12 months: operating an integrated
prototype dwelling we have built and tested solar water
heaters, recvcling systems for liquid and solid wastes,
various food production systems and for electrical
generation using wind power, both high-speed propellers
and slow-speed rotor devices. ‘

We would welcome any advice on electrical genera-
tion, control circuitry and storage systems. We are
interested in the possibility for using small electric
motors, ex-car parts, surplus equipment (alternators
and dynamos), and the winding of generators for power
supplies ranging from 18W-2kW.

Derek Taylor and John Shore.
36, Bedford Square,
London, WCIB 3ES

Sir—May | through the courtesy of your columns
bring to the attention of Component Retailers the way
we are attempting to deal with an urgent problem which
affects all of us. 1 refer to the shortage of Electronic
Components.

There are many buying Groups operating successfully
in commodities ranging from Groceries to Television
Sets. but we believe we are the first (and perhaps the
only one) dealing in Electronic Components, We are the
poor relation of this industry and it is the manufacturer
who can buy bigger quantity who comes first. “Group
One” has been functioning for about three years during
which time it has prevented the total disappearance of
many vital components by large purchases. To give us
more buying power we would like to recruit more
members. Would any Electronic Component Retailer
who is interested please contact the writer at the
following address.

A. Sproxton (Director),

Home Radio (Components) Ltd.,
234-240 lLondon Road,
Mitcham, Surrey.

POINTS ARISING

5
CONNOISSEUR BD1 KIT (February 1974, page 35),

The kit is available' from most hi fi stockists through-
out the country. It is not obtainable direct from the
manufacturers, A. R. Sugden & Co, as stated in our,
report..This company wishes it to be made clear that
they do not supply goods other than through the usual
trade channels. ' . " - 1,

e %
100W INVERTER/CHARGER (Febr\fary 1974)

Veritronics supply..the Printed Circuit Board only.
:Transformers and !nductors can be obtained from
Zeta Windings.
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THE OTHER SIDE

It has not been the custom to
report on the military side of the
space activities. In doing so now it
is a reminder that though the pro-
grammes for the future are not
definite, with many astronauts and'
technologists wondering about their
future, the space activities will be
kept alive for defence and offence.
Apart from the space shuttle and
the Mars programmes nothing is
definite for the rest of the 70’s,
though this could change rapidly.

It is a sad reflection that con-
tinuance on a grand scale for peace-
ful purposes should depend upon
thoughts of aggression.

Last year Russia launched a
whole series of spy satellites in the
space of two weeks in October.
There is little doubt that these satel-
lites were directed to the events
in the middle east.

Again, some of the more sophisti-
cated equipment comes from the
requirements set by the services.
The returned film capsules must
show details not otherwise needed
for more formal research. This
presupposes that the cameras alone
will have had considerable develop-
ment. These will be available later
for peaceful purposes.

When thinking of the missiles
and counter missiles it is usual to
do so in the terms of a bomb or
similar one-off device. The reality
is now somewhat different. Taking
the United States who do publish
figures, the data shows that up to
1970 some 4,000 warheads were
available. By 1975 this figure will
have risen to something of the
order of 10,000.

As this target has more than half-
way reached the number stated it is
of interest to consider the type of
vehicle which carries the warheads.
By far the most advanced is the
Multiple Independently Targeted
Re-entry  Vehicle, MIRV. This
system enables a single vehicle to
carry a number of warheads, which
can be directed independently and
at different intervals of firing, on a
number of separate targets.

Details of Russian devices have
not been released by Russia but
America believes that a MIRV
device has been tested.

ACCURATE PICTURE

A knowledge of control devices
enables a fairly accurate picture of
the system to be made up. The
multiple unit vehicle which carries
several small satellites appeared
quite early, by 1963 in fact. This
system has been used for scientific
purposes. The first experimental
vehicles were not in fact related to
defence directly.

P

AN
BY FRANK W

S
HYDE
In the Able-Star system, which

was to be a second stage to the

Thor booster, the first stop-start
control was tested. The Able-Star
had restarting facilities with guid-
ance control, an accelerometer and
a programmer. The first test in
space was as early as 1960. In
April of that year two satellites
were launched by this type of
vehicle. These were a Naval Re-
search Laboratory satellite for solar
studies and a Transit satellite.

By 1963 another system of
vehicles was under way. This was
the Atlas-Agena combination. This
time there was an entirely different
programme for the satellites and
they were placed in widely different
orbits. In 1963 there was a Test Ban
Treaty to be observed and the
system was used to monitor that
the signatories were complying with
the ban. The satellites were called
Vela and a pair of these were placed
in orbits between 62,000 and 72,000
miles high and 180 degrees apart.

In the early 60’s the Titan NI
was the largest of the United States
booster rockets. A system called
Transtage was used in 1966 to put
eight satellites in different equa-
torial orbits. Each satellite weighed
about 100 pounds and the orbits
were at an altitude of 21,000 miles.
This was an ingenious experiment
and the procedure adopted was to
achieve near circular orbit of the
“mother” system using the stop
start facilities. This near circular
orbit gave a period of slightly more
than 22} hours. The successive
releases resulted in longer periods
decided by the amount of boost
that each one received.

The system was proven by three
further launches of a similar nature
at intervals of several months. Jt
was this series of successes that
led to final stepping up of these
programmes.

Without pursuing the reasons for
the strategy or endeavouring to
discover the exact situation by a
detective exercise, the future pro-
gress is such that by 1978 the MIRV
system will be able to carry up
to 24 warheads of increased size
and by 1980’s larger warheads still.

A few investigators are seeking
the answers as to what is being done
where, but the only comfort so far,
if indeed that is a correct term, is
that the technology will not stag-
nate from lack of funds.

VENUS AND ON TO MERCURY

The sling-shot Mariner 10 mission
to Venus and Mercury has a special
place in the Mariner series. Before
the original planning for more
sophistication than Mgriner 9 could
be implemented, a severe cut back
of funds in 1969 made rethinking
necessary.

A number of problems arise in
the Mariner 10 programme for the
reason that in approaching Mercury
the thermal increase has to be taken
into account without reducing the
Venus activity value. For one thing

a thermal shield or sunshade of
Teflon impregnated glass was
required.

Since the solar flux is three times
as high in this mission there was
no need for the usual four solar
power panels and these were re-
duced to two. However, within the
budget allowed ingenuity has made
a number of new approaches pos-
sible. The weight of the vehicle is
of the order of half a ton of which
170 pounds is the scientific payload.

The path of the vehicle will be
highly elliptical taking about 170
days and the vehicle will visit Mer-
cury twice. There will be two new
cameras for television which will
have wide and narrow angle facili-
ties each with three times the
original focal length of the Vidicon
units. This is mainly because of the
“real time” television transmissions.
This scheme also required a much
higher gain aerial.

The seven experiments mounted
on the probe include two magneto-
meters. So far there has been no
evidence of the two planets having
magnetospheres and in consequence
this is a vital experiment.

There is a charged particle tele-

scope to observe the solar bom-
bardment of Mercury and two
ultraviolet spectrometers to scan

the airglow of the Earth and also
for atmospheric analysis. Other
instrumentation deals with the pro-
tons and electrons in the solar wind
and an infra-red radiometer is used
to check Mercury for hotspots.

The results are important—for a
number of well-known astronomers
have made predictions with differing
ideas.
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HE DESIGN of equipment to commercial produc-

tion standards requires wide experience, strong
mathematical ability, and an almost encyclopaedic
knowledge of current compenent prices.

A production line design must not only satisfy the
specification claimed, it must also make money. This
causes the designer to approach all products with a
cost effective’ bias. He must often resist the tempta-
rion to include extra compeonents which he, as an

By A. P. Stephensan

This series, specially written for
the beginner, takes you siep-by-
step through transistor circuit
design in a simple, non-
mathematical way.

Design of a small signal amp-
lifier will be followed by a Class
B amplifier and the series will
conclude with a constructional
project so that your theovetical
knowledge can be put into
practice.

engineering purist, feels should be present, because
of the watchful eye of the accounts department.

The amateur designer is free from most of these
restrictions because he will be concerned with a
“one-off” circuit. It will not matter the slightest if he
pops in a 1 per cent tolerance resistor where a 20
per cent would have been sufficient. Neither will it
matter if a potential divider chain carries a few more
milliamps than it needs.

1.1. GETTING STARTED

A stock of resistors and capacitors can be pur-
chased very cheaply from various componeat sup-
pliers und as for transistors and diodes, they are
almost as cheap.

A would-be designer should not be put off by the
feeling that his mathematics is not gocd enough. It
is possible to achieve reasonably predictable design
even if your mathematical qualifications are G.C.E.
“0” level (failed). The vast majority of design work
entails little more than elementary arithmetic with
a sprinkling of algebra as taught to 13-year-olds.

WHY SHOULD | LEARN TO DESIGN?

There is certainly no need to design your own

equipment because of the hundreds of constructional
projects published in magazines. Most of these are
contributed by old hands at the game who have
often come up the hard way and such designs can
be safely taken as thoroughly tested pieces of work.

However, there are a few of us who like “doing
cur own things”. There is a tremendous feeling of
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satisfaction in creating even a simple piece of cir-
cuitry particularly after a few voltage checks comfirm
that the predictions were correct. Practice in simple
design is the finest way to get the real feel of
electronics. )

A word of warning: keep off complex circuitry
until experience is gained—too many {rustiating
failures in the early stages of a hobby can lead to
a change of interests,

TEST EQUIPMENT

It is rather pointless designing without being able
to test. The fallowing items of test gear shoukl be
gradually acquired :

1. Electronic multimeter—This very useful item is
quite cheap nowadays and well worth the investment.
2. Audio Signal Generator—Excellent construction
kits are available.

3. Oscillescope—Not essential but increases the
fascination of electronics to an almost unbelievable
degree. Well worth the £30 or £40 spent.

Practical Electronics April 1974
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Answers to resistor calculations are seldom
required to more than two figures. Transistors are
subject to wide variations in specification and any
so-called constants like Az are seldom guaranteed to
within 50 per cent {unless a higher price is paid for
selected specimens).

Bearing these factors in mind we can state the
number one rule of circuit design:

[ .
, Don’t be toc fussy with arithmetic, and
i if you are, don’t expect your voltmeter

readings to reflect this or you will be
disappointed.

L

Experience will soon teach you to distinguish be-

tween a normal variation due to tolerances and an.

abnormal condition.

1.2. HANDLING THE ARITHMETIC )

HANDLING ROWS OF NOUGHTS

It is an unpleasant fact of life that amps and
ohms are comparatively rare units in transistor cir-
cuitry. Most stages operate with currents in the
milliamp or microamp range and resistors in the
kilohm or megohm range. '

To save writing rows of nonghts after decimal
points, remember that :

volts = milliamps » kilohms
and volts = microamps X megohms

If you are proficient in handling powers of ten,
note that ImA = 10-2A, 1A = 10-6A, 1kQ2 =
103¢1, 1M1 = 10842.

It is sometimes necessary to handle time constaits,
in which the formula is :+ = CR in seconds, farads
and ohms. It is usually more convenient to use uF
and MIL

1.3. CHOICE OF TRANSISTORS

For amateur design work, almost any silicon
transistor can be used, providing it is the small-
signal type usually classified as being in the “under
IW?” class.

It is"best to keep away from germanium specimens
as they suffer from severe leakage problems which
complicate circuit calculatjons. .

With regard to high power transistors, these again
are best avoided until experience is gained with the
smaller types. The design of power amplifier stages
is not advisable in the early phases of the hobby—
they are a little pricey and require considerable
design know-how to counteract their intrinsic
suicidal tendencies. .

The BC107, BC108 and BC109 or their equivalent
“lockfit” versions BC147, BC148 and BCl149 are
perhaps the best bet for the beginner. They are
available for a few pence each and large stocks,

particularly of the BCI103 are held in most radio
component shops or mail-order departments. The
following notes are based on using the BC108 but jt
is not essential to use these, in fact a good design
philosephy is to make circmits which are almost
insensitive to transistor species. This is not possible
in all cases but it is still 2 good guiding principle.

CHOICE OF CIRCUITRY

Simple voltage amplifiers are ideal to practice with
and can quickly be hooked up and tested out

As mentioned above, power amplifiers should be
left alone, but it is rather important to have one
available to provide loudspeaker drive. Very efficient
and cheap power amplifier madules are advertised
in mail-order columrs of this magazine. They seldom
require more than a few hundred millivolts to drive
them to full power cutput.

1.4. HOW TO TREAT A TRANSISTOR

Superficially, a transistor is a crystal blob with
three wires sticking out. How it is treated as an
electronic device depends en your sense of curiosity.

If you are a stickler for mathematical rigidity and
enjoy complexity, this harmless blob will be analysed
by means of its equivalent circuit, which is a
frightening array of fictitious generators, feedback
loops, resistive networks and the odd capacitor or
two. -

Fortunately the amateur designer (and, if the truth

was told quite a few professionals) will have little
need to probe so deeply.

THE VARIABLE RESISTOR MODEL

An absurdly simple, but in many cases quite
adequate, way to visualise a transistor is shown in
Fig. 1.1. Although the diagram shows an npn tran-
sistor the explanation below is equally valid for

© pnp types.
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AFig. 1.1. A simple model of transistor action.

ACTION OF THE SIMPLIFIED TRANSISTOR

- The collector and emitter wires are the twc ends
of a resistor. The chmic value of this resistcr can
be varied by “moving” the base up cr down. The
movement is obviously not a mechanical movement
but a voltage movement.

COLLECTOR
(c) <
BASE b
{b) :
O) )
EMITTER l

Thea
collector to emitter resistor is varied by the wcltage
on the hase

325



As the voltage on the base is moved downwards
towards the emitter the resistor becomes larger; if
the buse voltage moves upwards towards the col-
lector the resistor becomes smaller.

Thus the transistor passes a larger current when
the base is up than when it is down. The vcltage
across the ends (collector and emitter) have little
effect on the current through the “‘resistor™.

To avoid the mistake of treating this simple
analogy too literally, the resistor becomes almost
infinitz (open circuit) if the base is very low but
never becomes zero ohms (short circuit) even if the
base is very high.

The range of movement allowed on the base is
seldom more than 100mV or so.

COLLECTOR AND EMITTER CURRENTS
ARE EQUAL -

The collectar current and the base current added
together equals the emitter current:

ie = ic = ib

However. in most transistors, with the excepticn
of large power output types, the base current is sq
small in relation to the collector current that it can
be safely ignored. This is because hyz, which is
the ratio 1./l is usually greater than 50 and can
reach 300 in some cases.

In virtually all arithmetic calculations it is quite
in order to treat /, and /. as identical values. (Tran-
sistor data manuals seldom give emitter currents,
only collector currents.)

1.5. WHEN TO IGNORE COMPONENTS

If & network contains, say, a 1k resistor and you
slap a 10kQ or higher value across it, the network
will hardly notice the difference.

For practical purposes thz ten times rule may
be used, i.e. ignore resistors in parallel which are
ten or more times larger.

SMALL RESISTORS IN SERIES

Slipping in an extra 1kQ in series with an existing
10k©? or higher will not make much difference.

For practical purposes the ten times rule can again
be used, i.e. ignore resistors in series which are tea
or more times smaller.

{GNORING CAPACITORS

The ten times rule can be msed to simplify
capacitor calculations but the application of the rulzs
is the reverse to that of resistance: i.e. ignore small
capacitors in parallel with large ones and largs
capacitors in series with small ones.

1.6. THE IMPORTANCE OF THE VOLTAGE DIVIDER CHAIN

However a group of semiconductors is arranged,
they will all require various voltages to set the d.c.
operiating conditions. It is inconvenient and costly
to provide separate power supplies or batteries for
each veltage and the usual sclution to the probiem
is to use one common supply and tap various inter-
mediate voltages by means of voltage dividers.

A voltage divider consists of two components
which are usually (but not necessarily) resistors con-
nected in series across a supply. The junction of
the two is the output voltage tapping (see Fig. 1.2).

THE RESISTOR CHAIN

The chain .R1, R2 is the divider which produces
the voltage V,. The intention is to supply the load
with voltage. The load is drawn as a black box
which in practice could be the base emitter terminal,
a diode, or indeed any two terminal devicz which
requires some specific operating voltage.

Don’t be misled by the apparent simplicity of the
arrangement. It is important enough for its design
to be treated as a very important operation. The
predictability and stability of any complex circuit is,
to a large extent, dependent on the correct cheice
of values for R1 and R2.

A common mistake is to imagine that V, remains
the same value when the load is connected as .when
it was not. Suppose for example that the load
requires 5V but the supply rail is 10V. Sticking a
couple of 1k resistors across the rail will certainly
deliver 5V at the junction; the disappointment comes
when the load is connected. If you are lucky the
voltage may be nearly 5V but the odds are that the
value will hurtle down to a prohibitively low value.

6

4

R1

Fig. 1.2. A simple voltage divider using two resistors

DEFINE THE LOAD

The correct starting point should always be the
load itself. 1t is vital to know not only the voltage
it requires but the current it will draw at this voltage.

Assuming this knowledge is available, the basic
principle is to ensure the current drain down the
chain is much greater than the cursent required by
the load. .

As an example, suppose the load requires ImA and
the divider chain is calculated to drain 1A from
the supply. 1t is not too difficult to see that V, will
remain rock solid whether the load is connected or
not. The extra ImA drain in relation to 1A would
only cause negligible change in the output voltage.

This example (particularly with regard to values)
is not intended to be a practical one. The wastage on
1A to supply a 1mA load is carrying the principle
too far. The examples which follow show how intel-
ligent compromises can be made.
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- 1.7. DESIGN OF A DIVIDER CHAIN * o

All design work is based on compromise. The
voltage divider, because of the insistence on passing
much greater current down the chain than is required
10 feed the load, is a classic example of design
compromise.

How great is “much greater”? Since there is no
absolute answer to this question, all that can be
done is to examine the evils at both ends cof the
range.

Remembering that the only purpose of a divider
chain is to supply the load with a reasonably fixed
voltage, the following limits can be noted.

NOT ENOUGH CURRENT DOWN Ri, R2

Voltage at tap will fall appreciably when load is
connected. Also if the load current is continuously
changing, the voltage gcross the load will vary too
much. This is because the current to the load comes
from the supply rail via R1 and any changes in
current demand will cause significant changes in
volts drop across R1.

TOO MUCH CURRENT DOWN R1, R2

This is excellent as far as stability of load voltage
is concerned. Any change in current required by the
load will be negligible in relation to the large drain
current and voltage variations across Rl will be
quite insignificant.

The heavy current drain in the divider, however,
must be paid for in battery life. Even if the supply
is a mains power pack, several dividers in a circuit,
all taking excessive currents will mean an increase
in the cost of the unit.,

There is also another reason why the current
should be kept within bounds. In amplifier circuits
the signal input is often applied to the centre tap
of tne divider, which means the resistors will be
across the signal input and obviously these will be
low in value if they have been designed to pass a
large current. A low resistance shunted across a
weak signal source will tend to short circunit the
poor thing to ground before it is even given the
chance to be amplified.

The compromise which strikes a reasonable bal-
ance between these two conflicting requirements is
normally stated as follows:

v

s

Current down the divider chain should
be at least five and preferably ten times
the current required by the load.

If the load current normally varies the term *load
current” should be taken to mean the largest value
expected, i.e. worse case conditions.

In future the value ten times will be used as a
rule of thumb except where special demands require
it to be overridden.

1.8. WORKED EXAMPLE OF A DIVIDER GHAIN

Calculate suitable values for R,, R, if the divider
is to feed 2V to the base of a transistor. The tran-
sistor base current is about 0-lmA and the supply
rail is I10V.

First draw the circuit as shown in Fig. 1.3 includ-
ing all known voltages and currents. The 2V dop
across R2 is given and the 8V follows from the
knowledge that the total voitage drop along the
chain must add up to the supply voltage.

The load on the divider is the transistor base cur-
rent, 0:-1mA. Adopting the ten times ruje the current
down the chain should be at least ImA. An extra
little annoyance, however, is that the top resistor
must also carry the 0-lmA to the base, which means
it should carry 11 times 0-1mA which equals 1-1mA.

Simple application of Ohm’s Law now leads to
values for R, R,

8V
R, = TTmA

2V
R, = Tna = %

= 7-27k{} (approx)

APPROXIMATION

It may be mentioned, however, that allowing for
eleven times instead of ten times for R1 current is,
in most practical applications, a case of being too
fussy. After all, it is a little pointless to perform
tiresome arithmetic with 11 in the bottom of a

division rather than ten when the amswer still has
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Fig.1.3. Voitages and
currents in divider
chain and transistor,
for example, men-
tioned in text

to be rounded up or down to suit the nearest pre-
farred resistor value (try finding a 7-27k{ resistor!).
The nearest you will probably find is 7-5k{2 and even
that is in the 5 per cent range.

In fact, the only reason 'for considering the
¢-1mA in R1 is to guide you when searching for
the nearest resistor amongst those available.

For practice purposes, try calculating R, and R,
in the following cases: i

1. A transistor base requires 0-02mA at 4V.
The supply rail is 20V. N '

2. The load is a resistor of 1k{} requiring 5V.
The supply rail is 50V.

Continued Next Month

L

i



by K. Lenton ~Smith

THE dividing line between music
and pure noise, as generated
electronically, is difficult to define
these days. Much of the material
in the "Top of the Pops'' list is
ambivalent in this respect, with white
noise being widely used.

“What | enjoy most at the Disco'’,
said a friend recently, "is that the
volume is so high that it goes right
through your chest!'' Being a mere
male, he was not fitted with-the shock
absorbers that dissipate some of this
power where the fair sex is con-
cerned. It would seem that this love
of decibels, together with an equally
oppressive attack on the vision by
strobes and frequency-controlled
coloured lighting is a fate worse than
deaf!

The reader will have noticed, no
doubt, that certain security organisa-
tions are working on crowd control
devices that have strikingly similar
characteristics. In this case the
stroboscope is geared as a weapon
to interfere with brainwaves: low
frequency sound at high power is
also being used for its crowd-
stopping potential. This may explain
how discotheque managements keep
their patrons—by control!

HYPNOSIS

There is no doubt that a regular
and rhythmic beat has a mild hyp-
notic effect on most people: South
American rhythms are fascinating,
whilst Reggae is compelling. West-
ern civilisation's jungle drums are
welcome, in moderate doses, as a
mild soporific to relax the listener.
Primitive graphic art and music were
mainly rhythmic and there has been
little change over several millenia.

No doubt the psychologist can
explain why patterns appeal aes-
thetically, whether to the audio or
visual senses. Foot-tapping is a
human trait that is by no means the
prerogative of the jazz addict: con-
cert orchestra musicians are equally
prone—perhaps because of the need
to count sixty-four bars rest!

In his day, Bach was a composer
of popular music. Those who

attempt his works will appreciate
that his patterns of both harmony
and rhythm are extremely well-
ordered. He felt strongly enough
to write his 24 preludes to
underline the importance of equal-
temperament tuning—and working
to the twelfth root of two calls for
the utmost regularity.

Perhaps all this is explained by the
fact that we live by patterns ?

POLYPHONIC GENERATION

Whenever a group of enthusiastic
organ builders get together, one topic
of conversation is inevitable—the
merits of various types of generators.

Divider organs, such as the P.E.
Organ (no issues available), have
much to commend them in terms of
cost, weight, and relative simplicity.
Assuming the use of discrete com-

ponents, the principle is to use
12 master oscillators (probably
Hartley) tuned through the top

chromatic octave, each being fol-
lowed by its own string of cascaded
bistable frequency dividers. Because
tuning is controlled by the master
oscillator, each divider stage s
identical and the shopping list is
simplified. The waveform is normally
square, though it is possible to pro-
duce sawtooth outputs from multi-
vibrators. Blocking oscillators will
also give a sawtooth waveform but
the coil-winding involved makes this
an unpopular project: the instru-
ment would be hardly portable,
either.

Phase relationship of any divider
string will be locked and serious
musicians criticise divider organs
on this count for their lack of chorus
effect. In practice, this disadvantage
is less noticeable when reverberation
is employed: the light organist will
further break up the clinical divider
signals with Leslie speakers and
other gadgets and, bearing in mind
that keying and couplers are easier
to arrange, both the home construc-
tor and commercial manufacturer
tend to choose divider systems on
economic grounds.

FREE PHASE

The closest equivalent to the pipe
organ is obtained with free phase
generators, A separately tuned
oscillator is used for each frequency
throughout the organ and there is no
phase relationship between octaves.
A good pipe organ will never be
precisely in tune, primarily because
of temperature/humidity effects, and
free .phase systems can duplicate
the resulting chorus effect realisti-
cally.

A piano or organ tuner usually
makes each octave progressively
and slightly sharp: the brilliance this
imparts to a newly-tuned instrument
is particularly noticeable. Free phase
generators can aiso be tuned this
way, but this is impossible with a
divider system employing divide-by-
two stages after each oscillator. A
trained musician will hear the differ-
ence between the two systems
despite the tuning deviation being
very small.

Sine waves are, of course, pure
fundamentals: these have to be mixed
in free phase systems to produce
complex waveforms such as reed
and string tones. Each oscillator's
supply is usually keyed (rather than
the signal itself) as it is easy to insert
a time-constant at this point to con-
trol attack and decay to simulate the
speech of a pipe. Keying becomes
somewhat complex where several
pitches have to be keyed simultane-
ously for resistive mixing.

The many inductances required
make this type of organ less usual in
the popular commercial field as
portability is a selling point. However,
the serious musician embarking on
building his own instrument would
probably choose free phase as the
nearest counterpart to a pipe organ.

MOS MASTER

The constructor now finds organ
construction simpler than ever. In
the December issue, the Hammond
“Concorde’’ and 'Regent’’ were
mentioned. The top 12 notes
are, in fact, obtained from one oscil-
lator which tunes the complete
instrument simultaneously.

A new 16-pin DIL device, type
AY-1-0212, is now available to organ
builders and, fed with a 2MHz signal,
produces the complete top octave
between 8368-2Hz and 4434-6Hz. The
chromatic outputs may each be fed
into a seven-stage i.c. divider (such
as type AY-1-5050 in a 14-pin DIL
encapsulation) to complete an eight-
octave generator system. For a cost
of around £35, this competes strongly
with discrete components: the 13
devices and single 2MHz oscillator
could be made compact and would
generally seem to be the answer
to the constructor’'s prayer—unless
he happened to be a free phase
addict!
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YATES ELECTRONICS

(FLITWICK) LTD.
ELSTOW STO
AR
R D

.DEPT. PE,
KEMPSTON H
BEDFO

RESISTORS
+W lskra high stability carbon film—very low noise—capless construction

+W Mullard carbon film—very small body size 75 x 25mm.
1W 2% ELECTROSIL TRS
Power Values Price
watts Tolerance ge available 1-99 100 4
H % 470-22MQ £24 Ip 0.8p
+ 10% 33Ma-1oMQ E12 Ip 0-8p
+ 2% 10g-1Mg £24 35p 3p
¥ 10% - 390 El2 Ip 0-8p
+ 5% 470-1M0 El2 Ip 0-8p
4 10% n-i0g EI2 6p 5-5p

Quantity price applies for any selection. lgnore fractions on total order.

DEVELOPMENT PACK

05 watt 5%, Iskra resistors 5 off each value 47 to IM@.
E12 pack 325 resistors £2:40. £24 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.

mounting (0 | matrix).
Sub-miniature 0| W, Sp each. Miniature 0:25W, 7p each.

Horizontal or vertical P.C,

TRANSISTORS

ACIO7 i5p AFI39 32p BFi77 18p ; OC45 i2p 12N3710 ilp
ACI26 12p AFI78 32p BFi78 31p OC70 2p 2N3711 1lp
ACI27 I5p AFIB0 40p BFI79 32p OC7I i2p 2N3819 32p
ACI2B i5p AFI8I 40p BFiI80 32p | OC72 12p 2N4062 12p
ACI3] 12p BCIO7 ilp BFI8I 32p | OC8I i2p 2N4286 20p
ACI32 i2p BCIO8 11lp BF|I94 i4p OCB2D 12p 2N4289 20p
ACI76 I5p BCIOS ilp BFI9S 14p 2N2646 60p 40360 35p
ACIB7 22p BCIi47 12p BFI97 I5p | 2N2904 20p | 40361 35p
ACIBB 22p BCI48 i2p BF200 32p 21N2926 i0p | 40362 40p
AD!40 SOp BCI49 ilp BFY50 20p | 2N3054 58p 40408 40p
ADI49 45p BCIS7 14p BFYS5! 20p | 2N3055 60p | ZTXI108 15p
ADI6l 33p BCIS8 i4p BFY52 20p 2N3702 i3p | ZTX300 I5p
ADI62 36p BCI5® id4p BUYIOS | 2N3703 12p | ZTX302 20p
AFl14 20p BCi87 22p 2-25 | 2N3704 I3p ZTX500 I5p
AFII5S ~20p BDI3l 75p OC26 45p | IN3705 i2p  ZTX503 20p
AFIlI6 20p BDI32 75p OC28 50p  2N3706 ilp

AFI17  20p BDI33 75p OC35 50p | 2N3707 i2p

AFl18 l8p BFII5 15p OC42 i2p | 2N3708 10p

AFI26 20p BFI73 20p OC44 i2p | 2N3709 tip

ZENER DIODES WIRE WOUND POTS, 3w, 10, 25,
400mW 5% 3-3V to 30V, I2p. 500 and decades 0 100k O, 35p.
DIODES

RECTIFIER SIGNAL

BY 127 1250V 1A 12p QABS 7p
IN4001 S50v 1A Tp QAS%0 5p
1N4002 1o0v 1A 8p QA9 5p
1N 4004 400V 1A 8p 0A202 Tp
IN4006 800V A 10p IN4}48 5p
IN4007 1000V 1A 10p BA |14 8p
BRUSHED ALUMINIUM PANELS

12in x 6in = 25p; 12in x 24in = 10p; 9in x 2in = Tp

SLIDER POTENTIOMETERS THYRISTORS

86mm 9mm [6mm, length of track 5%mm.
SINGLE 10K, 25K, 100K log. or lin. 40p. 9
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE i2p.

2N5060 50V 0-8A 30p,
2N5064200V 0-8A 47p,

C.W.O. PLEASE, POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2.
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.-5p.m.

PLEASE ADD 10% VAT

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 000|uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 2ip. 0-0068uF, 0-0)uF,
0-015uF, 0-022uF, 0-033uF, 3p. 0-047uF, 0-068uF, O | uF, 4p, O-15uF, 6p. 0-22uF, T3p.
0-33uF, tip. 0-47uF, 13p.

160V: 0-01 uF, 0-015uF, 0:022uF, 0-033uF, 0-047uF, 0-068uF, 3p. 01 uF 34p. O ISuF 44p.
0-22uF, Sp. 0-33uF, 6p. 0-47uF, Tip. 0-68uF, 11p. I-OuF, 13p.

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: O00IuF, 0-015uF, 0-022uF, 3p. 0:033uF, 0-047TuF, 0-068uF,
3ip. O-1uF, 4p. 0-15uF, 0-22uF, 5p. 0-33uF, 63p. 0-47uF, 8p. 0-68uF, Iip. 1-0uF, 13p.
1-5SuF, 20p. 2-2uF, 24p.

MYLAR FILM CAPACITORS 100V
0-001uF, 0-002uF, 0-005uF, 0-0IuF, 0-02ufF,
2{p. 0-04uF, 0-05uF, 0-068uF, O-1uF, 3ip.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each,

ELECTROLYTIC CAPACITORS—MULLARD O15/6/7
(uF/V) 1/63, 1-5/63, 2-2/63, 3:3/63, 47/63, 6:8/40, 6-8/63, 10/25, 10/63, 15/16, 15/40,
15/63, 22/10, 22/25, 22/63, 33/6:3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3, 68/16,
100/4, 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, 7p. 68/63, 150/40, 220/40, 330/16, 1,000/4, 10p. 470/10,
80/6 3, tlp. 100/63, 150/63, 220/63, 1,000/10, 12p. 470/25, 680/16, 1,500/6 3, I3p.
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, 4,700/4, 21p.

SOLID TANTALUM BEAD CAPACITORS 12p
0-1uF 35V 2-2uF 35V 22uF 16V
0-22uF 35V 4-7uF 35V 33uF IOV
0-47uF 35V 6-8uF 25V 4TuF  6:3V
1-0uF 35V 10uF 25V 100uF 3V
VEROBOARD | n JACK PLUGS AND SOCKETS
o 0 Standard screened I8p 2-5mm insulated 8p
24 x33 11p l6p S(andarj insulated 12p 3:5mm insulated 8p
4 x5 24p 24p Stereo screened 35p 3-5mm screened 13p
g; :g* %;: %;: Standard socket 1S5p  2:5mm socket :p
17" X 24 5p 57%p Stereo socket 18p 3-5mm socket ]
17 x3t 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 x32 (plain) — 60p | Plug I12p. Socket 8p,
17 x2f (plain) — 42p | 4 way screened cable, I5p/metre.
24 x5 (plain) = 12p | 6 way screened cable 22p/metre .
2} x 3 (plain) — lip
Pin insertion tool 52p 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR £1-50
Pkt. 50 pins 20p 20p 9V mains power supply. 5ame size as PP9 battery,

LARGE (CAN) ELECTROLYTICS
1600uF 64V 74p 2500uF 64V 80p
2500uF 40V 74p 2800uF 100V £2:60 4500uF 25V £1-68
2500uF S0V S58p 3200uF 16V S0p 5000uF 50V £1-10

HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT
0-0IuF 10p 0-047uF  13p 0-22uF
0022uF  12p 0-1uF 13p 0-47uF

POLYSTYRENE CAPACITORS 160V 24%,
10pF to 1,000pF El2 Series Values 4p each,

4500uF 16V 50p

20p
22p

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 remova! the circuit remains in high

FRONT PANEL 85p. B
18 Gauge panel 12in 4in with slots cut for use | 106F 50V 4A 40p, |0
with slider pots. Grey or matt black finish com- (o lICE2 METERS £1.90

plete with fixings for 4 pots. 400V 4A 65p. I4in scale  500mA, ImA, 10mA, 100mA

:;7“"1'”“';” XRLES s - . s4p | BULGIN MAINS CONNECTORS

AB8 4} * 4* : :;:: 50: ﬁgw 8 : 2 : 3?,2" £l-0'; 3 pin 14A chassis plug top 3 pin |{A chassis socket i8p
ABS 4 x 2} x Ifin 50p | ABIS 10 x 7 x 3in £1.22 ) Linelsockey hae ine plug 13p
ABIO 4 x 5; x I}in 50p | ABI7 10 x 44 x 3in £1.08 | 3 pin 3A chassis plug 192 1 3pin3A chassis socket 21p
ABII 4 x 2f x 2in 60p | ABIB 12 x 5 x 3in €20, o 'c'::s:f:ﬁ;‘ 1en line plug 23p
ABI2 3 x 2 x lin aap | ABI9 17 x 8 x 3in £1.60 RO O 168 | 2 pin 5A line plug 20p
HEATSINKS

WAVECHANGE SWITCH 23
2W 24p AW 45p TOS clip 5p TOI single 5p | THERMISTORS SN P
3w 36p 6W 60p TOI8 clip 5p TOI double 8p 12W 1p, 4W 3p, 2W 2p, 6W 1p, 3W 4p.
VA1005 I15p

TRANSFORMERS VA1026 15p .

All have 240V primary VA1033 I5p LINEAR IC's

MT30/2 0-12-15-20-24-30V 2A £2.85 709 14 pin dil. 40p
MT50/4 0-19-25-33-40-50V 1A £1.90 | VAI0O55S 15p 741 8 pin dil. 40p
MT50/1 0-19-25-33-40-50V 1A £2.55 | va10665 15p 741 14 pin dil. 38p
MT50/2 0-19-25-33-40-50V 2A £3.50 723 14 pin dil. 95p
MT60/4 0-24-30-40-48-60V A €210 | VAI077 15p 747 14 pin dil. 8sp
MT60/1 0-24-30-40-48-60V |A €280 | oy £1.35 748 8 pin dil. A 45p
MT60/2 0-24-30-40-48-60V 2A £3.80 Dil. sockets i4 pin and 16 pin 16p
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SICK OF WAITING FOR COMPONENTS
Try our express service (normally return of post)

Prices very competitive — for example:—

%W 5% carbon film resistors — 1p. .
%W 2% metal oxide — 3%p.
BC 107/8/9 — 10p 2N 3704 — 13p.
BC 177 — 17p. 2N 3707 -~ 13p.
2N 1302/3 — 16p. 1N 4001/2 — 6p.
2N 3055 — 53p. 1N 4003/4 — 7p.
2N 3702 — 13p. 1N 4148 — 5p.
2N 3703 — 14p. 1N 5401 — 16p.

SINCLAIR CAMBRIDGE CALCULATOR
only £26.50

PRICES EXCLUDE VAT

Forward 15p. for our illustrated catalogue to:—
DART ELECTRO SERVICES, 24 South Town,
Dartmouth, Devon. Competitive prices and descrip-
tions of hundreds of components, accessories etc.

Address:

Mk 111 Sound to Light Unit
Chassis Version

The audio drive voltage is denved directly
from the amplifier output or across the speaker
load The unit converts the audio-frequency
signals 1010 a three-coloured light dishlay when
used with coloured flood lamps or similar; the
colour depending on 1he frequency of the signal
and the intensity on the loudness of the audio
source

Max. power 1+ skW per channel at 240V a ¢

MN3 3 Channel
1.C. Mixer

»

Three channel 1.C audio mixer kit MN3 15
specially designed for the home construcior of
educational project. Suitable for use 1n domestic
audio, discotheque and simple p.a. applica-
tions. The MN3 mixer kit has the following
fcatures: advanced design using s ICs; shder
fader level conirols mounted directly to p.c
board; full range bass and treble controls;
uses top grade componemts with fibreglass
ready-drilled and 1inned printed circuit board
and the unir may be operated from twin gV
batieries (PP3) if required

As optional extras, an anractive ready-punched
facia panel and control knobs sre available
The unit s available as a ready built mixer
with facia

Size: 9-51n x 4 8in x 1- 517 (with facia)
Construction manual available separately at

This Capacitor-Discharge Electronic Ignition
system was descnbed 10 the November and
December issues of Practical Electronics. ftis

Complete assembly built and tested  Size 25p
gin x min x 3in Price £27-50. Kit Price $11.
Practical Eiectronics
“‘Scorpio’’ Electronic AU Dlo
Ignition System Kt
& CTS
CREATE “PHASE"” EFFECT ON YOUR
RECORDS, TAPES. ETC, UNIQUE

CIRCUITRY ENABLES YOU TO CREATE
PHASE EFFECT AT THE TURN OF A
KNOB. OPERATES FROM gV BATTERY
(not supplied). COMPLETE KIT OF COM-
PONENTS WITH PRINTED CIRCUIT
BOARD AND FULL INSTRUCTIONS. KIT

suitable for incorporanng in any 2\ 1gniton
system 1n cars, boats, go-karis, etc

(asc s1z¢. 7 28in x 4° SIN x 21N approx
Complete assembly and wining manual 25p
Price £12°70.

PRICE £2-86.
All prnices quoted include postage and VAT
S.AE for further detsils.

DABAR ELECTRONIC PRODUCTS

98 LICHFIELD STREET, WALSALL
STAFFS WS1 1Uz

A SELECTION of the more unusual items from the
famous HOME RADIO (Components) CATALOGUE...

SILICON PHOTO

LIGHT SENSITIVE DEVICES

alicon cells conn
o itaic
Note: The S|
series if iHumt

Vol
f our SD103 Photo
D106 will Ut off 2 of o&) watt famp at} ft

ated by sunshine o7 1!

£2.84
PRICE {Including vAT and postage) £2

e

VOLTAIC CEL

weT \ransistorised cad!
h current 10 oper:
uiput Curee
1 of current being

Size

4 10 PO’
: FERRANTI —
Maker: loped for the space nrqgramm:nple o may e 0 ;n::ggm =
These cells were devel loutekers gram s " i T
S e B‘m when exposee 8 The voltage witl vary with 1
ngM po SD‘?"arTioxaken in strong sunhght
: inal
voltage these ar¢ nomi! " .
e " e ‘;‘7115 100 gxix o12in (
v
i F\"::HSO Ferrantt
o \uding VAT and Postage! £1.89
PRICE {inctudi !
)
SMALL ELECTRIC MOTOR
} oltage
Size
P D Length .
e 33 % 28 mm
T ccted m

SDI0t

It goes without saying that our catalogue
lists run-of-the-miill goods like Resistors,
Capacitors, Pots and Coils, so we bring to
your notice here one or two of the more
exotic items. Take the SD103 cell. Apart
from its rarity, it's very useful. Recently we
built a 3-transistor radio with loud-
speakers, and we found that three of these
cells wouid operate it. Regarding the
mini motor and silicon glass tubing, your
ingenuity will suggest ways in which you
can make good use of them. These are but
3 of thousands of exciting components in
our catalogue. By now you are reaching
for your pen and cheque book, but don't
just buy the items shown here; get the
catalogue and feast your eyes on all
240 pages. At 77 pence it's aimost a gift—
especially as by using the vouchers as
directed you can reclaim 50p. Post the
Coupon now with your cheque or P.O.
+ for 77p.

108, smail
ate our
nt and

19 x 3mm)

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

Si| SS Tugy,

LicoNn GLASs UBING
12nd tempey, s 250

nd tem, tures yp

e

Lenguy utside p,
Outsich g,
2un (51 mm_ )

When purchasing any of the above
items, please state " As per your advertisement’

\ ? Please write your Name end Address in block capitals

s
by
(=

[]
s ]
: Name 1
1 Address :
1 1
s ]
[ | Home Radio (Components) Ltd. Reod No 912066, London [}
[] Dept. PE, 234-240 London Road, Mitcham, CR4 3HD. ]
hAsrsesoeeserassroewsssseees e e w ool

Practical Electronics April 1974



THE CONTENTS FOR
IVIAY INCLUDE ...

PROJEET %« congroved BATTERY CHARGER

A fresh look at the Battery Charger. This ‘‘fail-safe " design includes
short-circuit, reverse-polarity, and overcharge protection—without adding
drastically to the costs.

FLASH METER An accurate and simple-to-operate instrument which wiil cope
with all normal and many abnormal exposure conditions for Pn"J[nI

both black-and-white and colour photography.

?{P A[IEIII‘I‘% FIRST STEPS IN CIRCUIT DESIGN-2

The second article in this new series for Beginners deals with the ‘‘para-
meter jungle'’, input impedance and voltage gain equations.

PRACTICAL

ELECTRONICS

MAY ISSUE ON SALE APRIL 10, 1974

Subject to the current National industrial situation at the'time of going to press

Practical Electronics April 1974



INDUSTRY
NITEROOK

THE PAN-EUROPEANS

The loud and sour cries of
“disaster’” from the anti-=Common
Market lobby are by no means
deterring British companies from
investing in Europe. As most say,
Britain’s entry is essentially a long-
term strategy as far as real benefits
are concerned and there are yet a
few years of plodding before the
tariffs are finally down. .

Of course, at the political level
there is still a lot of wrangling.
There is bound to be, just as in
any free society of any size right
down to the local Parish Council.
But this need not and should not
be a reason for entrepreneurs to
hold back their plans for Europe.

You don't need to be a visionary
to see the market openings. They
are there for all to see as Waldo
Thorn, managing director of Celdis
Ltd., Reading, pointed out to me
recently. Celdis is currently rank-
ing about number five in the UK
league table of 100 distributors of
electronic components. Turnover is
running at £4 million a year from
the UK and subsidiaries in Ger-
many and ltaly.

Top priority for Celdis is estab-
lishment of a French company and
this will be in operation within
weeks. The German company,
based in Bavaria, is to open further
offices not only in other areas of
Germany but also in Austria and
Switzerland. Scandinavia could be
next, followed by Spain and Por-
tugal and Northern and Southern
Ireland.

Altogether, 27 Celdis locations
throughout the UK and Europe are
planned and eventually they will
all be linked to each other and to
strategically located warehouses
by data-link and video dispiay
terminals. This means that if a
customer, say in Manchester,
phones his local Celdis office, the

sales clerk will interrogate the
central computer and perhaps
establish that supplies are avail-
able in the German warehouse.
The operation takes only seconds
and he quotes price and delivery.
The order is then placed over the
network and the goods shipped
by air-freight.

Unquestionably this will be the
pattern of the future and it will
become easier stilf when we have
a FEuro-currency and a Euro-
language (which | fervently hope
will be English!).

Thorn's concept has a touch of
the grand design about it. But he
is by no means alone. Rival dis-
tributors GDS set up a company
in Amsterdam last year and have
just opened another in Geneva.

Openings in Europe are good for
service industries such as com-
ponent distribution but not, at the
moment, for manufacture because
in all the main centres there are
labour shortages and wage rates
are considerably higher than in the
UK. In labour-intensive operations
it is still far cheaper to manufac-
ture in the UK than in France or
Germany, even ltaly, though of

. course things may well change.

WHAT HAPPENED TO
CUSTOM MOS?

When MOS techniques first came
into prominence, the big ploy of
the semiconductor manufacturers
was to offer a custom-built service.
For a fat fee they would design a
device to meet your special re-
quirements. You could even do a
deal by owning your own circuit
for which you had paid develop-
ment costs and get a rake-off if it
was sold elsewhere.

The pattern is now changing.
When MOS caught on in a big way
the usual shortages built up and
of all products in short supply in
1973 MOS was among the leaders.
And the semi-conductor manufac-
turers, having developed their own
standard lines in MOS have been
too busy making these to bother
overmuch with the "‘specials’’.

The man who was once the most
valued customer is now regarded
as a fuss-pot and relegated to the
end of the queue. Unless, of
course, you'd care to order a
million-off, in which case you can
still expect the red carpet to be
put out.

The situation, however, is not
quite as bad as it sounds because
the number of standard devices
available is becoming so great
that your circuit needs to be very
very special if you can’'t satisfy
your design specification with off-
the-shelf units. In 1970 over 80 per
cent of production was in custom
work. In three or four years time,
industry sources suggest, custom-
built circuits could shrink to five per
cent of total production.

THE ENERGY PROBLEM

Round about 1960 | was invited
to the official inauguration of the
Royal Army Pay Corps’ computer
at Worthy Down. The RAPC had
stolen a march over the RAF and
Royal Navy by being the first of
the armed services to get their pay
and allowance accounts onto a
computer.

It was a great day and | well
recall my astonishment at seeing
a most beautiful ornamentai foun-
tain in the middle of the air-
conditioned complex in which the
installation was housed. Could this
be the same British Army | knew
all those years ago? Fountains
indeed! | soon discovered that the
fountain had a deeper purpose
than ornamentation. It was part of
the heat dispersal network for the
megawatts dissipated by the huge
IBM valve-model computer.

It is generally supposed that the
advent of solid-state eliminated the
heat problem. It is much less of
course but still there. So much so
that a big insurance company in
the USA has already had its new
building designed to be heated
entirely by the [BM computer
installation.

The joke is that the design was
conceived purely as a financial
economy measure before the world
fuel crisis. Now the company has
all the kudos of appearing to be
in the vanguard of the 1974 drive
for energy conservation.

Energy re-cycling will be big
business from now on—electronic-
aily controlled, of course. Expect
to see air-conditioning experts like
Honeywell jumping on the band-
wagon with a giant leap.

CRISIS SPIN-OFF

Tough times may be ahead for
consumer electronics but the
capital goods sector of the indus-
try retains a buoyant outlook. Big
business deals in exchange for
Middle East oil will keep many
factories busy. A huge upsurge in
use of nuclear power and an
accelerated North Sea oil pro-
gramme will inject plenty of gold
into the industry. The big head-
ache for the industry is not so
much orders but shortage of
development engineers and short-
age of raw materials.

The British export drive rose to
mammoth proportions last year.
The British Overseas Trade Board
reports having financially sup-
ported 1,805 businessmen in 105
outward sales missions to 60
countries as well as sponsoring
6,300 firms exhibiting at 322 over-
seas trade fairs and exhibitions in
1973.

These roving businessmen didn't
come home empty-handed. We've
got the orders. Can we deliver the
goods?
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BRITAIN'S FASTEST SERVICE!S)

A SELECTION FROM OUR COMPREHENSIVE CATALOGUE

AAT19
AC107
AC126
AC127

AC128
AC128/AC176
AC151
AC152
AC153
AC176
AC153 176K
AC187K
AC188K
AC187 188K
ACY17
ACY 18
ACY19
ACY20

AD161/162
AF106
AF114
AF115
AF116
AF117
AF118
AF124
AF125
AF 126
AF139
AF 186
AF239
AF279
ASY26
ASY27

BC107
BC107'BC177
BC108
BC108/BC178
BC109
BC109/BC179
B8C109C

BFX29 I2p
BFXss 250
BFX8S 4p
BFXxa6 25p
BFxa7 30p
BFX88 20p
BFYS50 2p
BFY51 19p
BFY52 20p
BFY53 17p
BFYS0 £1-20
BPX66 £1:50
BR100 20p
BRY9 asp
8s5x13 16p
BSX20 1p
B5x2) 29
85Y27 20p
BSY2 2%
BSY95A 12p
8TY79 400R £1-80
BT 106 €020
BY10C " 20p
BY127 22p
BZY88CIV3 10p
B2Y88CIVE 10p
B2Y88CIVY 10p
8zY88C4va 10p
B2Y88C4V7 10p
B82v88C5V1 10p
B2Y88C5VE 10p
BZYBACHV2 10p
B2YB8CEVE 0p
BZY88CTVS 10p
B2Y88CaV2 10p
BZY88CIOV1 10p
82Y88C 10V 10p
BZY8BCTIV 10p
B2Y8C12Y 100
BZY8BC 13V 0p
BZYBBC 15V 10p
BZY88C16Y 10p
BZY88C18Y 10p
BZYB8C20V 10p
87Y88C20V 10p
82Y88C24V 10p
BZY88C27V 10p
82Y88CIOV 10p
BZXB1CTVS 28p
BZX61CEV2 28p
BZX61C3V1 28p
BZXE1C10V 2p
a8zX61C11V p
BZX61C12V 28p
BZX61C13V 2p
BZX61C15V 20p
azX61C16V 20p
8Zx61C18V 2p
BZX61C20V 2p
BZXB1C22Y 28p
BZXE1C24V 26p
B2X61C27V 2p
BZX61C30V 20p
682Y93CIV1 70p
BZY93IC12V 70p
BZYS3ICI5Y 700
BZY93C18Y 700
CA3004 £2-03
CA3005 135
CA3011 [
CA3013 £1:17
CA3014 £1-37
CA3018 72p
CA3018A 3p
A3020 38
CA3026A P
A3035 € a7
CA3043 £1.57
CA3044 €128
CA3046 700
CA3048 £2:11
CA052 €162
CA3053 47p
CA308S €120
CABSE £1-2¢
CA3089E £1.94
CA090Q £4-23
CA3120E 180
CO4000AE s5p
CD400IAE 55p
CD4007AE 55p
CD4003AE €118
CD4011AE
CD4012AE
CD4013AE
COAQ15AE
CO4017AE
CD4018AE
CDAG20AE
CD4024AE
CO4027AE
CD4029AE
CDA049AE
CR1/0S1C
CR1(401C
CRS3,05AF
CRSJ4DAF
cz6
010 (NTGO10}
HP5082
HS5822-33
HT841-33
HTB61-33
HT341.33
1R2180

MJa02
MJ802 MJ2502
M.J90C

MJ100G

MJ2502
MLM309K

MPF 102

MPF 103 (2N5457)

MPF 104 (2N5458)
MPF 105 (2N5459)
NESS5

NKT0033
NKT211
NKT212
NKT213
NKT216
NKT217
NKT218
NKT223
NKT271
NKT274

NTGD10
OAINTGO10}
QA7

OA79

OAg%0

PN 109
PN3819(2N3819)
SL103A

SL403A (Rectitier)
SLB03IA

sT2

TAA263
TAA293

TAD100

TBAB10S
TiLI12
TIL209
TIP3TA
TIP32A
TIPA1A
TIPa2A
TIS43
TRY
VA1039

9
2N1559HCAT 401C)
3

ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED

-84 ZN4058
00 2N4QE0

2N4D61
2N4062
2N4adn
2Nt

-00  2N4871

2N4390

2N4g91

2N5245

2N5457 (MPF103)

2N5458 (MPF 104)

2N5459 (MPF 1051

2N5756

2N5T77

2NBO027 (D13T1)

3NB4

IN128

3N140

IN152

11p 741705
741/80IL

723 705

723 140IL

747 14DIL

748, 14DIL

3015F

CAPACITORS—ELECTROLYTIC AXIAL LEADS

Mid Working Price Mfd Working Price
Voltage Voltage
10 40V 1p 100 18V 109
10 100V LJ 100 25V 10p
22 25V 11p 100 40V 1p
22 83V L 100 83v 14p
47 40v ”»p 220 25V 12p
10 25V L 220 40V 13p
10 83V 100 470 25V 15p
22 25V 100 1000 25V 2p
22 40V 10p 2200 25V 43p
47 25V 100 4700 16V Sip
47 40v 10p
CAPACITORS—METALLISED POLYESTER Price
Stock values MFD each
0 01 0-015. 0 022 0 033 ap
0 047.0 068 0-10 S5p
0 150 0 220 6p
8
0 47 9p
0 68 12p
1-0 15p
15 2p
22 26p
Order as "Polyesters + Capacitance
CAPACITORS—POLYSTYRENE
Axial leads. Clear encapsulation 5% Tolerance 160 volt working
Stock values Price
each

10pF. 15pF. 22pF, 33pF 47pF 68pF
100pF 150pF. 220pF. 330pF, 470pF
S60pF, 680pF 820pF. 1000pF, 1500pF,
2200pF. 3300pF . 4700pF 5600pF 6800pF @
Order as  Polystyrenes + Capacitance

INTEGRATED CIRCUIT PINS

The lowest priced IC mounting available Pin Sockets come in a reel
Just drill your board at required centres. drop in pins and solder break
off frame holders — Your DIL mounting 1s complete'!
Pin Sockets 1.000 pleces
Pin Sockets 100 preces

£7-00
£1-00

TRANSDUCERS—ULTRASONIC

A new type of 40khz Ultrasonic Transducers designed to transmit and
receive a 40khz signal Supplied with transmitter/receiver circuits of a
new design.

SOLD ONLY IN PAIRS

Type No 83181 NEW LOW PRICE £4-85 per pair

CA3123E  Superhet System with RF Amp IF Amp.

Mixer. OSC. g c. Detector and Voltage

Regulator

Ideal for car radio applications. £1-80
SEVEN WATT AUDIO AMP. I.C.
TBAS10S £1.68
Featuring thermal protection. Ideal for car radio applications

PACKAGED CIRCUITS
The Complete range of Newmarket modules currently being featured \n
magazine articles See catalogue for details

ANTEX SOLDERING EQUIPMENT

X25/240V  25W i1ron £1-85
SK2/240V, 15W kit £2-95
MLX 12V 25W kit essential for car tool kit £2-3
XS0TC 240V, 50W temperature controlled £5-95

ARROIL  SPECIALISE IN EDUCATIONAL
AND GOVERNMENT|ORDERS
—See catalogue for further detalls.

ARRIDU SERVICE PLUS

10% DISCOUNT OVER £4. NO POSTAGE
AND PACKING. TOP QUALITY PRO-
DUCTS ALWAYS BY RETURN
COMPREHENSIVE CAT. p—>»

/4

/
/7

Important Notice "'All prices are

exclusive ot V.A.T. Please add 10% V.A.V
to the final total of your order after
deducting any discount which may

be due.”

DEPT. PE9, 7 COPTFOLD ROAD

BRENTWOOD
ESSEX

-
=
e
-]
—
bd
®o
—
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NOW AVAILABLE IN THE U.K!

CHINA

LA

PROFESSIONAL QUALITY TEST EQUIPMENT FROM ONE OF ITALY'S LEADING MAKERS

One example from the big range of sophisticated instruments

CORTINA MINOR

33 RANGE'POCKET MULTIMETER ]

@ SENSITIVITY 20,0000 /VOLT (D.C.}, 4,0000/VOLT (A.C).
® ROBUST DIODE PROTECTED PRECISION MOVEMENT.
® 33 RANGES D.C. VOLTS 0-100mV,

SO0V,

RANGES 10kQ,
100uF, IF F.5.D.

1:5V, 5V, ISV, SOV,

150V, |3 S
1.500V. D.C. CURRENT 0-50uA, 5mA, 50mA, S00mA.
2.5A. A.C. VOLTS, 0.7-8V, 25V, 75V, 250V, 750V,
A.C. CURRENT 0-25mA, 250mA, 2'SA.
—10 to +69. AF VOLTS RANGES 0-1,500V. RESISTANCE
10MQ F.S.D. CAPACITANCE RANGES

1,500V,
12'5A. dB8 RANGES;

® ACCURACY-—RESISTANCE, D.C. VOLTAGE AND
CURRENT, 2:5%,. A.C. VOLTAGE AND CURRENT 3:5%,

® RESISTANCE RANGES POWERED BY INTERNAL
BATTERIES.

@ COMPACT SIZE : 1S0 x BS » 40mm. 350gr

[ J CL&QS%‘Y CALIBRATED DIAL WITH ANTI PARALLAX

]

® PROFESSIONAL QUALITY COMPONENTS EMPLOYED
THROUGHOUT.

@ 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. L

@ SPECIAL 30kV PROBE FOR D.C. MEASUREMENT AVAIL-

ABLE AS AN OPTIONAL EXTRA.

METER PRICE £13.00 (p & p 80p) PROBE £7-50 inclusive of V.A.T.

tor further information on the " Cortina Minor™ or other instruments from the exciting Chinaglia range write or telephone :—

CHINAGLIA (U.K.) LIMITED

19 Mulberry Walk, London S.W.3.
TRADE ENQUIRIES WELCOMED

+ 4254 +13KY

se &0

Telephone 01-352 1897

CHESCENI RADIO  LT0

MAIL ORDER

{1 & 40 MAYES ROAD, LONDON N12 6T1 sss 3206

“ORESCENT” BUBBLE LIGHT

SHOW

A new and
exeiting
feature for
the pro-

fessional disc jockey or to give
the private party an electric
atmosphere, a projected kaleido-
scope of colour makes the mnse
you produce brore interesting
and will appeal to the visual as
well as the audio senses

This budget systeri compares

very !a\ourahh with the more
sophisticated and much higher
priced models.

8pecification Projectur: 100W,
convection cooled, at ft the
projected itnage = 16ft: Motor:

1 rev per 2 min. Liguid Wheel
Bin diameter multicolour

The Motor ix titted 1o the
Projector and can  only  be

purchased as a single unit. The
Liquid Wheel, however, is onr
very popular standard muodel &
may be purchaaed separately. A
bargairt  I'rojector with Moto
ready for instant use, £15; 8in Li-
quid Wheel, £5=£20 + 7p carr.

1 ‘ TRI-VOLY BATTERY
ELIMINATOR

Enables you to work

your Transistor
Radio. Amplifier or
Cassette, etc.. from
the maing through this compact
Elinnnator. Just by moving a

plug vou can aelect the voltage you
require. 65, 7! or 9 volt. This
means all your transistor power
pack applications can be handled
by this one unit. Approx. size
23in o 2in o 3fin. Qur  Price
£2-75 plus 10p P. & P, Same
model  suitably wired for the
Philips Cassette £3 pius 10p P. & P,

DIGITAL CLOCK KIT
24-hr. Nixie dig. elock kit.
a complete set
of components: a complete
easy to
printed circuits made to
make constructivn as yimple as possible:
a cabinet anid front panel to give a
All for the price of
£29-50 + 50p P. & P.
Please send B.A. K. if vou require tnore

We supply:
set of
instructions:
profeasional finish.
the components.

information.

COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY

FROM 9. A.M.

TO 6 P.M.

6.30 P.M, ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 8031685

tollow
170W r.an.s. aq.
(60W into 16 ohm).

£3-96, carr. 25p.

“CRESCENT" 100 WATT R.M.S. ALL PURPOSE AMPLIFIER
U.BUILD.IT

We supply the three modules for yvou to build this Disco-

Group-P.A. amplifier into the cabinet of your choice.

% THE POWER AMP MODULE TP100W

wave 300W instantaneous peak intc 8 ohm

£14-28,

% THE PRE-AMP MODULE

Four control pre-amp. Vol.,

Designed to drive most ampliliers using F.E.T. 1rat stage.

carr, 45p.

Bass, Treble, Middle controls.

* THE POWER SUPPLY MODULE P§100

VAT

Please include 109, VAT on
goods plus carriage.

TRI-YOLT CAR SUPPLY
Enables von to work your Transistor Kadio. Amplifier
or Cassette, ete. from the 12 volt caraupply.
2in. 3
This converter supphes 6. 71 or % volts and is transistor
A real money xaving device for £2:50 plus

negative carth. Approx. size =

regulated.
Wp P& P

CRESCENT

Fositiveor
tin. x 1}in.

x

MINI LOUDSPEAKERS
2iin 80 ohm, 50p:
50p. Plewse include 5p P& PLoorn
each L.8

2iin 40 ahm,

Decks.

200/250V MAINS RELAY
Heavy duty contacts. 2,500Q
coit. Alinew andu nused D.P.D.T.
mainsrelays 50p + V.A.T. Carr.
Free. Special
quantity price
£40 per 100 relaysa.

“€.300"" DISCO CONTROL PACK
Acontrol Unit which when connected to twin decks
makes a ilisco of professional quality. Wesupply a
smart front panel which incorporates controls,
awitchand input sockets.
construction incorporating mixing, pre-amp and
headphone listening amplifier.
enables this unit to work from the standard mains.
* Inputs include Mic.,

The control module, 1.C.
The power pack

Tape/Cassette and Twin

* Controls include Mic., Tape, Each Deck,
Mono, £14. Stereo, £17 plua 20p carr,

is suppliedd complete with the mains
transformer. £9-88, carr. 50p. Com-
plete fixing instructions are supplied
and no technical knowledge is re-
quired to connect the three ready
wired modules.

A {antastic bargain.
all three modules. £25, carr. 75p.
Send 8.A.E. for further details on
this or our ready built amplifiers.

If vou purchase

Landard storage case)

CRESCENT CASSETTES

op quality cassettes at unbeatable prices (complete with
150 31p, 90 42p, CI20 53p plus

“CRESCENT
BEAT BRITE"
SINGLE
CHANNEL
ROUND TO

sound-light
£18-50 plus 35p P. & P.

KILOWATTS PSYCHEDELIC LIGHT CONTROL UNIT | «
Three Chanpel:
Each channel

control.
unit ts

Bass Middle

has

display. (Al

1f you require more information please send 8.A . E.

Treble.
its own sensitivity
Just conmnect the input of this
the loudspeaker terminals of au
amplitier, and connect three 250% up to
i000W lampe to the output terminals
of the umnit, and you produce a fascinating
guaranteed)

LIGHT ¥'NIT
&% This fantastic

little box
approx. 47 X ¥ 247 when
connected to the output of a
sound source trom I to 100 watts
produces a psychedelic light
display of up to 1000 watts.
Complete with a sensitive ievel
control the umt i fused and can -
not harm your amplifier.
A Bargain at £7-50 plus 10p.

LOW VOLTAGE
AMPLIFIER

let

CRESCENT CATALOGUE

If you conatruct you should own
one. Send 20p inc. carriage.

EM! LOUDSPEAKER 450

10W 13in 8in two 2-2{in
tweeters and crose-over. All wired
and ready for use. This ever-

popular 450 in 3-8-15 ohm imp.

£375 plus 38p P. & P. each.

5 transistor amplifier
with volume control, is euitable
for 9V d.c. and a.c. supplies.
Will give abuut 1W at 8 ohin
output.

With high IMP input this ampli-

fier will work as a record
player, baby alarm. etc.,
amplitier.

® €175

pius 13p P. & P.

7in x4in LOUDSPEAKER
4 top  quality

speaker ideal where

small size is import-

ant. Manufactured
by .M. 1. for a well-
known  hi-fi  set
maker. Size: 7inX
4in. Impedance: 8 obms. Flux:
38,000. Max. Free range: 90Hz to
12k Hz. Power handling: OW.
Unbeatable. Price: £1.80. Free

postage on this item.

3
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ALL eight percussion generators are contained
on a single circuit board with a mixer/pre-
amplifier containing six f.e.ts. The concentration
of components makes it necessary to use some care
in construction to insure that everything is properly
placed and that nothing is left out.

The only lines coming to and from this board
are the eight input lines, one output line and the
power and ground lines. Completion of the
assembly of this board will make the Rhythm
Generator ready for operation except for adjust-
ments of the various percussion generators.

BASS DRUM

The circuit diagram for the Bass Drum generator
is shown in Fig. 2.1. The circuit is basically a “twin -
T ringing oscillator”, The frequency selection net-
work is shocked into oscillation by the input trigger
and decays at a rate determined by VR3.

Concluding Article

| RMY@EMM

GENERATOR

BY BRICE WARD

A positive five volt input signal is applied to the
input end of R7 when the Bass Drum is to sound.
Assume transistor TR4 has been biased off and the
voltage on the collector is close to the full 18 volts.

When the input signal is applied, TR4 is driven
hard on and the collector voltage will drop to
near zero almost instantaneously. Capacitor C10
has been charged to the full 18 volits and will
immediately discharge in about 1/10th of the time
of one cycle of the natural resonant frequency of
the twin T network, shocking the oscillator into
operation.

This oscillation will be sustained for a period
of time determined by the setting of VR3. The
result is a rapidly starting, slowly decaying oscilla-
tion at a frequency determined by the frequency
selective network composed of Cl1, C12, C13, R11,
R12, R13 and R14. Capacitor C9 will only serve to
insure that should the input pulse be removed
before C10 has had a chance to discharge com-

BASS

1
RI7 +Hev
68
kg

DRUM

From
Drum
Gate

=

Fig. 2.1. Full circuit of the Bass Drum generator
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pletely, the voltage will not rise before it is com-
pletely discharged.

R18 and CI15 furnish some filtering and final
shaping. The overall result is a reasonable simula-
tion of a bass drum and is applied across VR4
where the amplitude of the signal going to the
mixer can be adjusted.

HIGH AND LOW BONGOS

The High and Low Bongo circuits are shown in
Fig. 2.2. Outside of the difference in a single com-
ponent value, the circuits operate in a manner
similar to the Bass Drum circuit. VRS and 7 con-
trol the length of time that oscillations are sustained
and VR6 and 8 control the amount of signal going
to the mixer.

WOOD BLOCKS -

The Wood Block circuit is a little different in
construction but accomplishes essentially the same
thing as the first three circuits. TR10 and 11 are
connected as a Darlington pair (Fig. 2.3) to convert
the five volt input pulse to a very square pulse
at the collector of TR11. This is applied to a pulse
shaping network composed of C30, R49, R48 and
R50.

The resulting differentiated pulse is applied to the
base of TRI2 causing it to oscillate for as long as
the pulse is present on the base. The output is taken
from the collector, through C35 and applied to VR9
which allows the amplitude of the signal applied to
the mixer to be adjusted.

C31, (32, C33, R50, R51 and RS2 are the
frequency selective phase shift circuits that will
determine the frequency of the damped oscillations.

HIGH

+H8v

RAYTR38
68
k0

AND
LOW
BONGOS

TR6
foom k19 TR7

gate R20

BC109)

c24%0033pF (High Bongo)
c2s%0F  (Low Bongo)

Ot

7%

Fig. 2.2. The High and Low Bongo circuits are virtually identical to the Bass Drum circuit

WoobD
BLOCGKS

R4&

390kn

cH ci2

0-002
pF

Fig. 2.3. The Wood Block signal is generated using this circuit
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SNARE DRUM

O
RS9 R62 +8y
120 120
ko ko
on c4s To
+ 1 Mixer
IN9I4 o1 cx S00pF
(¢ RE5
‘2
20 o 00220F
#58< G mubem R60
1k pf = 100
cy? ka ce
10 == "2
A
rs1 < MF
33
K
o—

O
7

Fig. 24. The Snare Drum circuit uses a noise diode, D12, to provide the necessary sound

SNARE DRUM

The circuits so far discussed are very simple,
damped oscillators and all feed a single input to a
mixer. The remaining percussion circuits use either
shaped noise, filtered for a particular frequency or
shaped but relatively unfiltered noise. Each of these
circuits makes use of a Semitron Z1J noise diode
for the generation of this.

In the Snare Drum circuit (Fig. 2.4) transistor
TR13 serves to step the input pulse of 5 voits up
to 18 volts with the input network consisting of
C36, R57, D11, C37 and R58 shaping the input
pulse as required for operation of the subsequent
stage.

R59, C38, D12, R60 and C39 develop and filter
the required noise which is applied, for amplifica-
tion, to the base of TR14, VRI0 adjusts the bias
level on the emitter of TRI4 to insure that it
remains off until the input signal is applied.
Ll, C40 and C41 are a_tank circuit to emphasise
certain frequencies. ’

" CYMBAL

When a signal is applied, the collector of TR13
drops to near ground potential. The overall effect
is to ground the top of R64 removing part of the
bias and allowing TRI14 to operate for a period
determined by C36 and the resistance in circuit
with it.

CYMBAL

In the Cymbal circuit (Fig. 2.5) TR15 and the
associated circuitry set up the width of the overall
signal, while TRI16 controls the decay with its
associated circuitry.

The output of these two stages is applied to TR17
as a decaying waveform which gates noise through
from the Zener diode and its associated circuitry
in a controlled manner. The output resonant circuit,
composed of C49 and the OL130, provide a natural
sounding cymbal percussive attack.

Circuits of this type are, perhaps, not the best
available but they represent a compromise between

R67

+18v

From cymbal
gate

BC109

R68

Fig. 2.5. Circuit of the Cymbal generator
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LONG AND SHORT BRUSH

from lon
& short 9 47k

brush gote

. ¢50% 4uf flong brush)
C56® !ufqihgrlbfush)

Fig. 2.6. The Long and Short Brush circuits are identical apart from C50/56

reasonably good operation and extreme complexity
in terms of filtering, shaping and oscillatory
circuitry.

LONG AND SHORT BRUSH

The Long and Short Brush circuits are given in
Fig. 2.6. Apart from a capacitor value change they
are identical. Again, a Darlington pair is used to
shape the input pulse and C50 and 56 are used to
control the decay to effect the long and short
brushes respectively. Beyond that the circuitry is
similar to the Cymbal stage.

MIXER AND PRE-AMPLIFIER

The Mixer and Pre-amplifier stages chosen use
field effect transistors because of the inherent high
input impedance and good signal separation afforded
by these devices. Fig. 2.7 is the circuit diagram and
illustrates the simplicity of the design.

Each input fe.t. is fed from a capacitor and
preset potentiometer to allow the overall output
signal at the f.e.t. drains to be adjusted.

The output stage is arranged as a source follower
and matches the high output impedance of the
Mixer to the input of the Power Amplifier.

MONITOR AMPLIFIER

The output is taken to VR2 for volume control
and from there to a monitor Power Amplifier (Fig.
2.8) for final amplification. An output jack is also
provided to allow the output to be fed to an external
amplifier.

The amplifier circuit given is adequate in output
to provide rhythm accompaniment to a home soloist,
but for group work a larger external amplifier
should be connected. Additional amplification also
enhances the instrumental qualities of the generator.

PERCUSSION GENERATOR BOARD

There is, outside of compactness, nothing difficult
about the construction of the Percussion Generator
Board. It might be a good idea to take the construc-
tion in stages beginning with the Mixer/Pre-ampli-

338

MIXER AND
PRE-AMPLIFIER

from snare

O-Of

o3

from cymbals I

0-01pf

from Co4
{ong brush
0-O1uf
dsg
nmoz
All TRS

from C65

short brush g:f”(')gor

s gd
2n3819(c 00)

Fig. 2.7. Circuit of the mixer and pre-amplifier stages
which use f.e.t.s to provide both good separation
and high input impedance
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MONITOR AMPLIFIER

Fig. 2.8.

Circuit of 3W amplifier

fier. It would then be possible to build and test each
generator as you progress.

The photograph shows the prototype board lay-
out of components which can be followed for
grouping the percussion generators.

PERGUSSION
GENERATOR

BOARD aRUSH
‘T ; | r

HIGH
&
Low

:
BONGDS §

BASS
DRUM
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FINAL ADJUSTMENTS

Before making adjustments, set the volume con-
trol on the back panel for a comfortable listening
level. Turn the “Stop/Run” switch to “Run” and
select the Bass Drum. Press the “Write” switch with
the tempo set fast enough to allow a quick program
of drum beats to be written into each position. Now
reduce the tempo and a steady drum beat should
be heard. Adjust VR4 for this.

In a similar manner, select Low Bongos, High
Bongos and Blocks. For Low Bongos, adjust VR7
until continuous oscillations occur and then back
it off until you have the best sound. For High
Bongos, adjust VRS in a similar manner. Adjust
VR6 and VRS for a level that is compatible with
the bass drum. Finally, adjust VR9 with Blocks
selected. It will be necessary to fiddle these adjust-
ments to get what you want but the above proce-
dure should have four instruments working.

After adjusting the other four instruments, final
volume adjustments can be made on VR4, 6, 8 and
9 with VRS controlling the overall input to the
mixer for these stages.

If, during any of the foregoing adjustments a
steady hissing has been heard, VRI10 should be
adjusted to get rid of it.

Now erase all instruments by putting the instru-
ment selection ‘switches to the right and pressing
the “Write” switch long enough to wipe out ali

_sound. Adjust VRI0 until a hissing noise is heard,

then back it off until it just disappears. Now select
the Snare Drum and adjust VRI11 to make the
volume compatible with the other instruments.

The final three instruments are selected in turn
and the volume adjusted using VR12, 13 and 14.

LONG
BRUSH

.....

CYMBALS

BLOGKS
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Table 2.1

TIME
0 |112]3] 4 6 (7R 011234 (5]|]6]|7 |SIGNA-

TURE
VIENNESE WALTZ a|h h a|h hih 6/8
FOX-TROT a hih|a h hja hjhia h|h 4/4
SAMBA a fla]a hihjja flala hih 4/4
QUICK-STEP g/h h h h g/h h h 4/4
CHA-CHA a fla c|cfa f|a bib 4/4
RHUMBA a |d d| a a|djaj|d djajd|a|d 4/4
BOSA-NOVA ajc c ala clclalclclalalcic]|ec 4/4
TANGO a fla aifja fla a|f 4/4
ROCK-N'-ROLL a bibj|a b a b|b|a b 4/4
MARCH/POLKA a h a h a h a h 4/4
WESTERN a c a bib §/8
BEGUINE alglcle]|b c alg b|c c 4/4

Drum—a Snare Drum—e

High Bongo—b
Low Bongo—c¢
Blocks—d

RHYTHM PATTERNS

After final “tuning”, the Rhythm Generator is
ready to use. A layout, Table 1, displays rhythms
with the counter number indicated above and the
instruments indicated on the left.

Rhythms from various sources are programmed
and illustrated here but others can, of course, be
extemporised.

The sequence of events for programming is as
follows.

1. Turn the unit on and adjust the volume for
a comfortable level, listening to the random
sequence that results at switch on.

2. Set the tempo to a fast rate, place all instru-
ment switches to the right and press “Write”.
This procedure effectively clears every location
in storage.

3. Place the “Stop/Run” switch at stop and press
reset. This sets the counter to the beginning
of the sequence indicated in the program.

4. Set the instrument switches for those instru-
ments indicated in that position to the left and
press “Write” . . . then press “Step” to advance
to the next position. Repeat step 4 to the end of
the rhythm pattern and return the “Stop/Run”
switch to “Run’.

PROGRAMMING

Programming the final instrument is not a com-
plex thing and requires perhaps 30 seconds to a
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Cymbal—f
Long Brush—g
Short Brush—h

minute once a little practice has been gained. The
“Stop/Run™ switch is placed in the stop position.
This stops the free-running tempo generator and
allows the counter to be stepped through its 16
positions manually.

The second step is to push the Reset switch. This
resets the counter and associated circuitry. The
Minitron will indicate 0. During the course of pro-
gramming a 4/4 rhythm, the counter will go through
16 counts but the Minitron will go from 0 to 7
twice for a total of 16 indications.

With the counter reset, place those instrument
switches to the left where that instrument should
sound on the down-beat and press the “Write’ switch.
Push the “Step” switch to advance the counter to
the next position. To have a musical rest, simply
leave all instrument switches at the right and push
the “Write” switch. Additionally, to wipe out a
complete programme, place all instrument switches
to the right, set the “Stop/Run” switch to “*Run” and
the tempo control fully clockwise. Now press and
hold the “Write” switch. The counter will now con-
tinue to run but no instruments will sound.

Finally, having programmed the desired rhythm,
set the “Stop/Run” switch to run and the tempo
control to the desired tempo. The instrument will
now repeat the programmed rhythm of any 8 instru-
ments at any of 16 beat positions repetitively until
stopped or re-programmed.

*
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P.E. TAKES A LOOK
AT ELECTRONIC SYSTEMS
IN CAMERAS

ELECTRONICS

LECTRONIC circuits are being used in more and

more types of consumer products, i.e. products
used by individuals rather than professional people.
About twenty per cent of cameras now use some form
of electronic circuit, but this percentage Is likely to
increase significantly in the near future. Some cameras
employ discrete electronic components, but, as in other
fields, integrated circuits are becoming more widely
used in current designs.

APPLICATIONS

The main application for electronics in cameras is
for the measurement of light intensity and for the con-
trol of mechanical shutter speeds. In many cameras
the electronic circuit automatically adjusts the exposure
{ime according to the amount of light entering the lens.

Most of this article will be devoted to the electronlc
control of mechanical shutters, but cameras using elec-
tronics for other purposes are gradually becoming
available.

HISTORY

Although the use of electronic circuits in commerclal
cameras is a comparatively recent development, the
idea is certainly not a new one. As long ago as 1902,
Carl Eisner was granted a German patent entitled “A
mechanism for the automatic regulation of exposure
time in middens shutters according to the intensity ot
the light”. The Carl Eisner Company later became part
of the Compur Company who are renowned for their
shutters.

Some types of shutters driven by electromagnets were
designed in the 1930s but they required a large amount
of power and were unsuitable for portable cameras.
Little further progress could be made untili seml-
conductors became readily available at economic prices.

ADVANTAGES OF ELECTRONIC SHUTTERS

Modern electronically controlled shutters can provide
accurate and reproducible exposure times without the
necessity for close tolerance moving parts. The very
long exposure times which are often required by pro-
fessional photocgraphers can be obtalned more easily
with electronic systems than purely mechanical ones.

For the amateur one of the most important advantages
of the electronically controlled shutter Is its use In
automatic and semi-automatic exposure control systems.
These make it -possible for any user, however
inexperienced, to obtain correct exposure times with
certainty.
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TYPES OF SHUTTER

In cameras with automatic shutter
speed control the correct exposure
is automatically set according to the
intensity of the incident light. A
light sensor in the camera feeds
information about the light level (as
an electric current) to the elec-
tronic circuit which controls the
speed of operation of a mechanical
shutter. In some cases the operator
can override the electronic timing.

In semi-automatic exposure con-
trol systems the light intensity is
measured and indicated on a
meter. As the lens aperture and/or
the shutter speed is varied an
indicator may move past the meter
needle to show whether the
exposure setting is satisfactory.

In both systems the film speed is
set on a dial which is connected to
a variable resistor in the circuit.
Either mechanically or electroni-
cally timed shutters may be used
with semj-automatic systems but
fully automatic systems use elec-
tronically timed shutters.

Semi-automatic systems are
easier to use with less probability
of error than a separate meter.
Automatic systems provide very
accurate exposure times at widely
differing light intensities.

Amateur cameras using auto-
matic exposure control are very
simple to use and no time is wasted
making preliminary adjustments.

LIGHT SENSORS

Selenium cells used to be used as
light sensors as they produce cur-
rent directly from the light without
the need for a battery. The use of
cadmium sulphide (CdS) photo-
conductive cells is now more com-
mon as they are more sensitive at
low light levels. Both types of cell
are used because their spectral
response matches that of the eye
and the modern photographic emul-
sions whose response is similar.

Cadmium sulphide cells have the
disadvantage that their response
time to a change in light level is
rather long; over ten seconds being
required for equilibrium to be
reached when the light intensity
changes by a factor of 100. This is
not normally a difficulty but it should
be kept in mind.

THROUGH THE LENS

Almost all cameras have some
form of built-in exposure meter.
The modern trend is to design
cameras in which a fraction of the
light entering through the lens is
deflected into a photosensitive cell.

Through the lens is often seen
referred to as TTL, not to be con-
fused with the electronic abbrevia-
tion for transistor-transistor logic.

The Zeiss-lkon ‘“Contarex Super”
is a high class camera which uses
a TTL semi-automatic exposure sys-
tem. The paths of the light beams

are shown in Fig. 1. The main
reflex mirror is partially silvered
and a fraction of the incident light
passes through this mirror and is
deflected by a secondary mirror
onto a cadmium sulphide photocon-
ductive cell.

The reading of the exposure
meter is displayed in the viewfinder
and also in an additional exposure
meter window.

The light intensity is measured
over a fairly narrow angle in the
centre of the field of view (about
seven degrees when the normal
type of 50mm focal length lens is
employed).

The light intensity is measured
with the lens aperture wide open.
The focusing of the camera can be
carried out in this condition where
any focusing error shows up most
clearly.

OTHER THROUGH THE LENS
SYSTEMS i

The Leicaflex SL employs a sys-
tem which is rather similar to the
Contarex except that the photocell
is differently placed. However, the
secondary mirror folds up into the
frame of the reflex mirror when

REFLECTING
PENTAPRISM

LIGHT FROM

the latter rises, immediately before
the exposure is made. During the
exposure the secondary mirror pre-
vents light from the viewfinder from
passing through the partially sil-
vered reflex mirror into the interior
of the camera.

The Leica M5 also employs a
CdS cell for semi-automatic expo-
sure control.

The Rolleiflex SL35 is a single
lens reflex with a TTL semi-auto-
matic exposure control system
using two CdS. detectors. One of
these cells is placed at each side
of the camera in such a way as to
give an integrated reading of the
light intensity from the viewfinder
screen of the pentaprism unit.

The meter reading is a centre
weighted one, light at the edges of
the field making only a small contri-
bution to the reading.

The Olympus M1 is another single
lens reflex with semi-automatic ex-
posure control.

ELECTRONICALLY TIMED
SHUTTERS

The electronic shutter timing sys-
tems available at the present time
employ electronic circuits to con-

VIEWFINDER

SUBJECT

I

CdS UGHT
SENSOR

|) MAIN REFLEX
MIRROR {PARTLY
SILVERED)
o SECONDARY
MIRROR

FILM

Fig. 1. The light paths in the Contarex Super. A fraction of the incif:l.enQ
light is deflected by the small secondary mirror onto the photosensitive

cell.

SECTDR DRIVING RING
SHUTTER SECTOR
Al

DRIVING CRANK

MECHANICAL
TIMING LEVER

SHUTTER
CLOSING
LEVER

(@)

SECTOR DRIVING RING

SHUTTER SECTOR
BLADE

LEVER

ELECTROMAGNET

(b)  armaTuRre POLE PIECE

Fig.2. A mechanically timed and a comparable electronically timed shutter.
(a) In the mechanically timed system, the time taken for the timing lever to
move controls the exposure. (b) in the electronically timed system the
exposure is controlled by the time at which an electromagnet releases the

armature.
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trol the movement of mechanical
shutters. The link between the elec-
tronic circuit and the shutter blades
is normally an electromagnet.

The mechanical components in
an electronically timed shutter may
be very similar to those employed
in a comparable mechanical shutter
as shown in Fig. 2. The metal sec-
tor plates of both types of shutter
swing about fixed pivot pins when
the sector driving ring rotates
through a small angle. Rotation of
the sector ring can thus cause all
of the sector plates to be removed
so as to open the shutter.

The mechanical shutter in Fig. 2a
uses the priming lever to operate
the shutter driving shaft on which
the driving spring is wound.

The shutter closes after an inter-
val which is controlled by the brak-
ing force applied by the mechani-
cal timing mechanism.

Fig. 2b shows the mechanical
shutter employed in the Compur/
Prontor 500 electronically con-
trolled shutter; this shutter is used
in the Vitessa 500AE camera the
circuit of which will be described
later. The mechanical timing lever
is replaced by an electromagnet in
the shutter closing mechanism. The
return of the shutter driving ring to
close the shutter is prevented by a
sprung locking lever. The armature
is released by the electromagnet at
a time determined by the elec-
tronics.

When the priming lever of the
shutter is operated to prepare for
the next exposure the armature
moves to touch the pole piece of the
magnet. It is held mechanically
against the polepiece until the cur-
rent flows through the electro-
magnet to delay the shutter closure.

THE AGFA SELECTRONIC

The Agfa-Gavaert ‘‘Selectronic”
camera is an example of a camera
with an automatic exposure system.
The jntensity of the light passing
through a small window near the top
of the camera is measured by a
photosensitive cell. The settings of
the aperture and film speed each
determine the value of variable
resistors and these together with
the photocell determine the expo-
sure time.

The type of display is shown in
Fig. 3. The aperture setting is seen
at the top. If the amount of light
is too large for the shortest expo-
sure time (1/500 sec) the needle
of the meter will move to a red
warning mark. At the other extreme
the needle will point to a tripod
symbol if the exposure is so long
that a tripod would be required.

BASIC CIRCUIT

The basic resistance-capacitance
timing circuit used in a large num-

ber of applications. is shown in
Fig. 4.
When the shutter is operated

switch S1 closes and the shutter

SELECTED APERTURE

OVER EXPOSURE WARNING

EXPOSURE  TIMES
METER NEEDLE

TRIPCD SYMBOL

TRIGGER
CIRCUIT

No—
m{
W
|
|

IMAGE OF SUBJECT TO BE PHOTOGRAPHED

Fig. 3. The appearance in the view finder of the
Both the

Agfa-Gevaert Selectronic camera.

Fig.4. A basic timing
circuit.

aperture and the exposure time are automatically

shown,

opens. The capacitor then com-
mences to charge through the vari-
able resistor VR1. When the voltage
on the capacitor is sufficient to
trigger the circuit the current to the
electromagnet is switched off. A
spring then pulls the shutter blades
into the closed position.

The variable resistor controls the
capacitor charging rate and hence
the exposure time.

MAGNET OPERATION

Because the shutter blades must
be moved extremely quickly it is
generally more satisfactory to use
the electromagnet to close the
shutter rather than open it. This
means just switching off the electro-

magnet, letting a spring do the
work.
The circuit of Fig. 4 may be

arranged to do this by causing the
trigger circuit to produce a current
which opposes the magnetic field.
The magnet then releases an iron
armature connected to the shutter
driving ring.

BLOCKING OSCILLATOR
CIRCUIT

The blocking oscillator shown in
Fig. 5 is a typical trigger circuit.

When the shutter is operated S1a
closes and S1b opens causing the
capacitor to charge up and after a
predetermined time the circuit to
oscillate.

Initially, the output transistor TR2
is conducting, therefore current
passes through the electromagnet.
When oscillation starts a current is
applied to the base of TR2, caus-
ing it to stop conducting thus
releasing the armature and closing
the shutter.

This causes S1a to open and S1b
to close causing C1 to discharge
in  preparation for the next
exposure.

FOUR LAYER DIODE

One of the simplest circuits for
timing the closure of a camera
shutter is that using a four layer
diode. This is a pnpn device which
conducts when the potential across

it reaches a certain value (about
20V) and continues to conduct
until the current through it falls

below a holding level.

When the shutter is operated the
shutter is opened and the start
switch of Fig. 6 is closed. As the
potential across the capacitor C1
rises a point is reached where the
four layer diode ‘““fires’” and current
is passed to the coils surrounding
the permanent magnet. The field
of the magnet is cancelled and
the soft iron armature is released.

FOUR TRANSISTOR CIRCUIT

Another circuit is shown in
Fig. 7. It employs four transistor
stages in cascade forming a high
gain amplifier. When the shutter
is released S1 closes and the
shutter opens causing TR4 to con-
duct, energising the magnet and
attracting the armature.

When the base voltage of
the first transistor reaches the
threshold value for conduction the
current is greatly amplified and
TR4 is suddenly cut off, releasing
the armature and closing the
shutter.

ELECTROMAGNET

’2\1 - S1b R2

TBA

Fig. 5. A blocking oscillator timing
circuit.

Fig. 6. A simple tim-

ing circuit using a & ]
i 1

START

|
_T ELECTROMAGNET

four layer diode. *

Fig. 7. A timing circuit using four
cascaded transistors to provide high
gain.
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SCHMITT TRIGGER

One of the most commonly used
circuits for timing in cameras is the
well-known Schmitt trigger. The
circuit is used, for example, in the
Compur “Electronic 3”. The cir-
cuit and part of the operating
mechanism is shown in Fig. 8.

As the voltage across the capa-
citor rises a point is reached at
which the circuit switches very
suddenly by feedback action so
that TR2 is cut off and TR1 con-
ducts. The current to the magnet is
therefore cut off at this instant.

This type of circuit can provide
exposure times over a very wide
range of values (typically 10,000 to
1) with a single capacitor.

The shutter exposure scale of
the Compur “Electronic 3” is 1/200
to 32 seconds.

REMOTE OPERATION

The Compur 5FS is a shutter
designed for remote operation. The
transistor circuit is contained in
the~ control unit and not in the
shutter itself.

The shutter unit
motors for the operation of the
shutter and for aperture control.
No adjustments are made on the
shutter itself. Shutter speeds from
1/60 to 32 seconds are available.

The circuit is shown in Fig. 9.
TR1 and TR2 form a Schmitt
trigger which switches when the
voltage on C2 reaches a preset
level. A pulse is then applied to
TR3 which causes the magnet to
close the shutter spring sectors,
and S2 to short circuit C2. The
motor tensions the shutter spring
auiomatically. While this is hap-
pening the shutter cannot be used
and a red warning light appears.

The aperture is controlled by a
servo system not described here.

THE VITESSA S00AE

The Prontor ‘'Vitessa 500AE’
was introduced in May 1968. It
employs a circuit which automati-

itself contains

&he Compur 5FS|lelectronic shutter
ith its remote ntrol unit. (The
connecting cab may be much
longer than thatShown.)

SECTOR BLADE
IN CLOSED POSN.

SECTOR DRIVING
RING

Fig. 8. Diagrammatic representatien of the Compur Electronic 3 shutter
before operation.

CIRCULT IN
CONTROL UNIT

-—
'START g C1 c3
&
1 CABLES
MOTOR,
MY M2 IN SHUTTER

Fig. 9. The timing circuit of the Com-
pur 5FS remotely operated shutter.

cally sets the exposure over the
range 1/500 to 10 seconds.

The timing mechanism is silent
so a lamp is used to indicate when
the shutter is open. The lamp also
functions as a battery tester.

Fig. 10 shows. the circuit in its
quiescent state. When S1 is closed
the light falling on the photocon-
ductive cell PCC1 causes the meter
ME1 to deflect by an amount
dependent on the light intensity.
When the shutter is actuated S2 is
switched on so that the current
passing through PCC1 is diverted
to the time measuring circuit. The
shorting switch 83 is operated
when the shutter release is pressed
so that the current from PCC1 can
pass to the capacitor C1.

Switch 81 can now open since
the current can pass through S3.
After the preset time the circuit is
triggered and current ceases to
flow through the magnet, thus clos-
ing the shutter.

ULTRA-MINIATURE CAMERA

The Minox C is one of the small-
est cameras available. It was
introduced in 1969 after five years’
development, and is only 13-:9cm X
2:8cm X 1-6cm.

The basic circuit is shown in
Fig. 11. Two magnets are used in
this system: one to open and one
to close the shutter, this being
necessary to obtain the relatively

Fig. 10. The circuit used in the Vitessa
S00AE. The photoconductive cell
initially provides an indication of the
light intensity, but is switched into
the timing circuit immediately before
the exposure.

high speed of 1/1000 second. Al-
though the magnets themselves
take longer than this to operate it
is only the time between their actu-
ation which is important.

When the shutter release lever is
pressed, the switch S1 closes and
electromagnet M2 is actuated,
opening the shutter and contacts
S3.

When C1 reaches the threshold
voltage after charging through
PCC1 the amplifier switches on
electromagnet M1 which closes the
shutter and opens S2.

The light measuring system is a
centre-weighted one; more account

The electronic shutter used in the

Kodak Instamatic reflex
with the cover plate removed.

camera
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is taken of light in the centre of
the field than near the edge.

THE CONTAREX SE

The Contarex ‘“‘Super Electronic”
camera was introduced in February
1969. It is similar to the Contarex
Super already described but an
electronic shutter is used. The
basic Contarex SE is a semi-auto-
matic camera in which an internal
CdS photocell is used to measure
the amount of light entering
through the lens.

The circuit used in the Contarex
SE is shown in Fig. 12. When the
shutter speed is selected the
appropriate shutter timing resistor
R1 is switched into the circuit.

When the shutter release is
pressed the shutter opens, the bat-
tery is connected and contacts St
close. The electromagnet holds the
shutter open.

When the current passing
through R1 has charged C1 up to
the threshold voltage, the trigger
circuit switches off the current to
the electromagnet and the shutter
closes. Contacts S2 close to dis-
charge C1.

If the battery fails the shutter
operates at only the shortest ex-
posure of 1/1000 second.

REGULA 35

The Regula ‘“Electronic 35" em-
ploys a CdS photocell to provide
fully automatic shutter speed con-
trol. The aperture is set in the
range f/2'8 to {/16 and the shutter
closes when the correct exposure
has been achieved (in the range
1/250 to 15 seconds).

The circuit of the ‘‘Rectormatic
350" shutter employed in the
Regula uses a TAAS580 integrated
circuit as the trigger circuit (Fig.
13). Initially the capacitor is

52
M1 M2

Fig. 11. The basic circuitof the Minox
C ultra-miniature camera.

-
NP
s VA2
250k
= % Ja B AsH
kg
VR TiMD

MacnE T

Ic1

1
- TAASSO

s

52,
& T 0-224F
-“‘ MATN SWITCH
CAMERA SIDE SHUTTER SIDE

Fig. 13. The circuit of the Regula
Electronic 35 camera.

Internal view of the Minox C. The electromagnets which open and close the
shutter are shown to the right of the batteries and the circuit is near the

centre.

shorted by $2, and S3 is in the
measuring position. The current

passing through the photocell
passes through the indicating
meter in the viewfinder.

The main switch S1 is closed

before the timing circuit is used.
When the shutter release is oper-
ated S2 opens and S3 moves to
the timing position so that current
through the photocell is passed to
the capacitor.

The integrated circuit switches
at a predetermined level resulting
in the magnet being switched off
and the shutter being closed. S2
then shorts the capacitor ready for
the next exposure.

POLAROID CAMERAS
The Polaroid Company is well

known for its cameras which pro-

duce fully developed black and
white photos in 15 to 30 seconds
or colour in 1 minute after
exposure.

Polaroid cameras employ be-
tween-lens shutters but they do not
use sectors fitted to a driving ring.
When the shutter release is
pressed one or two metal plates
move to let in the light. After the
required exposure time an electro-
magnet releases another metal
plate which is pulled by a spring
to close the shutter. The exposure
time is automatically controlled by
the light intensity.

TR A3
R¢

s TRé
RS

3
-
F
(A

gt
|

TR ELECTROMAGNET

Fig. 12. The shutter timing circuit
used in the Contarex SE. Other
circuits are employed in the acces-
sories available for use with this
camera.

Fig. 14. The circuit used in the Polar-
oid 340 and 350 cameras.

In the case of model 350 the ex-
posure ranges from 1/1200 to 10
seconds.

The circuit of models 340. and
350 Polaroid Land cameras is
shown in Fig. 14. It consists of
a Schmitt trigger circuit which is
controlled by current from a photo-
conductive cell.

Both of these cameras produce
pictures 4%in X 3%in and incor-
porate an automatic exposure
system for flash photographs.

The model 320 is the most
economical of the range and model
330 has a non-electronic develop-
ment timer.

ELECTRONIC DEVELOPMENT
TIMER

Model 350 has an electronic
development timer which uses two
integrated circuits, and a poten-
tiometer to set the required
development time. When the ex-
posed film is pulled out the timer
is automatically started.

The second integrated circuit
forms the timer. A lamp is
illuminated during the development
period but at the end of this time
it is extinguished and the first
integrated circuit operates as an

oscillator emitting an audible
warning. °
The Colourpack 82, introduced

in April 1973, has a non-electronic
development timer and produces
pictures 33in X 3}in in colour or
black and white. For black and
white the aperture is so small that
the depth of field is great making
focusing unnecessary.

SEIKO ES SHUTTER

The Japanese Seiko ES shutter
is a between-lens shutter using
interleaving segments and two -
electromagnets. It is interesting as
no iris diaphragm is employed, the
shutter sectors themselves acting
as the aperture limiting device.

The shutter opens at a definite
rate and closes as soon as the
correct amount of light has
entered the camera.

Fig. 15 shows the components
of this shutter arranged around the
lens. The shutter blades are open-
ing in this diagram.

At high light intensities the sec-
tors close without ever having
fully opened. At lower light levels
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they may take about 006 seconds_

to open fully and then remain open
until the correct exposure has been
attained.

This type of aperture-exposure
time system is said to reduce aber-
rations, provide greater depth of
field by using only the minimum
necessary aperture, and give
clearer images.

THE MINOLTA HI-MATIC E

A Seiko shutter of somewhat
similar design is used in the Hi-
matic E manufactured by the
Minolta Company of Japan. The
circuit is shown in Fig. 16.

It was found necessary to use
two CdS photocells and an external
resistor R6 to obtain the required
response curve.

When the shutter release button
is pressed the shutter sectors are
mechanically opened, S2 is closed,

the magnet activated and S3
opened. Capacitor C1 charges
through the photocell and the

Schmitt trigger circuit switches off
the shutter release magnet at the
end of the correct exposure time.
The lamp is used as a battery
check and as a warning indicator.

If the light intensity is below a
certain level the Hi-matic E oper-
ates a flash automatically and
shows in the viewfinder that it is
going to do so.

MINOLTA 16 QT

The Minolta Company also manu-
facture a sub-miniature camera,
the Minolta QT which measures
only 11ecm X 3cm X 45cm. Al-
though this camera is semi-auto-
matic the circuit is interesting
since it uses active devices.

It has two shutter speeds, 1/250
and 1/30 second. The semi-auto-
matic system indicates in the view-
finder the direction in which the
aperture must be changed to
achieve a suitable exposure. When
the correct setting has been made
the lamps in the viewfinder flash
alternately.

The circuit is shown in Fig. 17.
The four transistors and three
resistors are contained in an inte-
grated circuit. The circuit is basic-
ally a bridge network in which the
unbalance voltage between points
A and B is fed to a transistor dif-
ferential amplifier.

When the incident light intensity
is high the resistance of the photo-
cell is low and the potential at A
is thus nearer to that of point C
than that at D. TR2 and TR4 are
therefore non-conducting and lamp
LP1 is not illuminated. However,
TR1 drives TR3 into conduction and
lamp LP2 lights. When the aperture
is changed the value of VR1 is
aered and the bridge can be
balanced, i.e. the potentials at A
and B are made equal.

At balance the capacitor con-
nected to the unlighted lamp
charges and the current through

increases until it is
illuminated and the other lamp
extinguished. Thus the circuit is
astable, the two lamps flashing
alternately.

this lamp

TL ELECTRO-X

The Yashica "TL Electro-X" is a
35mm single lens reflex which uses
two CdS photocells at each side
of a pentaprism unit in a through

,the lens measuring system.

An electronically timed metal
focal plane shutter is used to give
exposures from 1/1000 to 2 secs.

The circuit uses an integrated
circuit. If the amount of light enter-
ing the camera as detected by the
photocell at the selected aperture
is too low for the exposure setting
chosen, a lamp is illuminated in
the viewfinder, a red arrow indicat-
ing the direction in which the cor-
rection should be made.

If the light is bright enough to
produce over-exposure the inte-
grated circuit switches on another
lamp showing an arrow pointing in
the other direction.

At the correct exposure setting
neither arrow is lit. *

When the shutter release button
is pressed the front sector of the
shutter travels downwards under
the action of a spring, and electro-
magnets are energised to hold the
rear section of the shutter in place.

When the threshold voltage on a
charging capacitor is reached, cur-
rent to the electromagnets is cut
off and a spring pulls the rear
section of the shutter downwards
to end the exposure.

SHUTTER OPENING
MAGNET

SECTOR DRIVING
RING

SHUTTER CLOSING
MAGNET

ASAHI PENTAX ES

The Japanese Asahi ‘Pentax
ES” is a 35mm SLR which uses
CdS photocells located beside the
viewfinder eyepiece in a through
the lens light measuring system.

It employs a horizontally moving
focal plane shutter whose speed is
set by the light intensity in the
range 1/1000 to 8 seconds.

The electronics is fairly complex
consisting of an integrated circuit
containing 50 transistors, diodes,
etc.

The light intensity, aperture set-
ting and film speed are fed into
the circuit by a photoresistor and
two mechanically set variable re-
sistors. The current passing
through each is fed into separate
logarithmic compression circuits
which generate an output propor-
tional to the logarithm of the input
current.

The integrated circuit then takes
these values, makes the necessary
computation and produces an out-
put current whose value is propor-
tional to the reciprocal of the
required exposure time.

The current is fed to a capacitor
from the instant the shutter opens.
When the capacitor charges up to
a threshold value a trigger circuit
switches off the current to the
electromagnets and the shutter
closes.

MEMORY

During the exposure, light does
not fall on the photocell so the
output from the logarithmic

Fig. 15. The mechanical mechanism
of the Seiko-ES shutter (left).

Fig. 16. The circuit of the Minolta
Hi-matic E shutter (bottom left).

Fig. 17. The circuit of the Minoita QT
semi-automatic camera (below).

MAIN SWITCH METER SWITCH\¢/g L o
. Vo 1 l__
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LIGHT PIPE

PHOTO-
-CONDUCTIVE
CELL

@\ SILVERED SECTOR MIRROR

CAMERA LENSES

IRIS DIAPHRAGM

DIAPHRAGM DRIVING

ROTATING SHUTTER

MOTOR

HEAT FILTER
LIGHT SOURCE

il_
v

Fig. 19. The electronic speed control system used in the

Leitz “Super 8".

DOUBLE FIELD LENS

Eedtied)

FILM INFRA-RED FILTER ; DOUBLE PHOTOCELL
\ . /
\ - :
L N 7 o PR
3V 4+ .

&

Fig. 18. Aperture control system used in the Moviflex S8.

generator in the light intensity
measuring circuit is fed to a
memory circuit which consists
basically of a capacitor connected
to a field effect transistor, the high
input impedance of the f.e.t pre-
venting the capacitor discharging.

The meter in the viewfinder of
this camera provides an unusually
wide indication of exposure times:
from 1/1000 to 1 second.

CINE CAMERA
EXPOSURE CONTROL

As an example of exposure con-
trol in a cine camera, the principle
used in the Zeiss-lkon ‘Moviflex
S8 will be considered. The sys-
tem employed is shown in simpli-
fied form in Fig. 18. Since the
exposure time is partly -determined
by the speed of the film, it is more
convenient to control the aperture.

The' light from the object to be
photographed passes through the
iris diaphragm which controls the
aperture. The rotating shutter is
a conical sector which is silvered
on the outside. It covers the aper-
ture leading to the film during the
time that the film is moving
between successive photographs.
In this period the silvered surface
reflects the light onto a photocell.

The photocell forms one arm of
a bridge which, when balanced,
passes no current to the motor
which drives the iris diaphragm.

A fall in light produces an in-
balance which causes the motor to
be driven in such a direction that
the iris diaphragm continues to
open until the amount of light
reaching the photocell reaches its

previous value, when the bridge is
again balanced. An increase in
light drives the circuit into un-
balance in the opposite direction
reducing the aperture.

The other resistors in the bridge
circuit are altered to set film sensi-
tivity, the number of frames per
second, and exposure if the photo-
grapher wishes to alter it for some
reason.

ELECTRONIC SPEED CONTROL

As an example of electronic film
speed control the system used in
the Leitz “Super 8" will be dis-
cussed, the circuit being shown in
Fig. 19.

The driving motor has a small
tachogenerator connected to it
which produces an alternating volt-
age at a frequency equal to the
motor speed.

Transistors TR1 and TR2 pro-
duce rectangular pulses of con-
stant amplitude which are fed to
the diode pump circuit D1 and D2
which charges C2 with such a
polarity as to tend to cut off TR3.
The greater the motor speed the
greater the current fed to C2.

A current also flows through VR1
and the switch to C2 which tends to
oppose this current. When the
voltage on C2 reaches more than
05V the transistor conducts and
reduces the base voltage on TR4
which conducts, thus passing cur-
rent to the motor.

The current to the motor, and
hence its speed, is thus controlled
by the current fed into C2 from VR1
minus the current from D2. Re-

sistors R3 to R5 are used to select °

operating speed.

|
Fig. 20. The optical system used in the Leitz Autofocus projector.

If the motor goes too fast current
from D2 is increased and TR3 and
TR4 reduce current to the motor.

AUTOFOCUS

The Pradovit-Color-Autofocus is a
system designed by the Leitz Com-
pany for keeping the image formed
by a projector in focus. The first
slide (or first frame of a film) is
focused manually, after which
time a servo system keeps the
image in focus.

The optical system is shown in
Fig. 20. A subsidiary optical sys-
tem forms an image of a slit on the
reverse side of the film and the
light frorh this image passes
through a converging lens and a
filter which only allows the infra-
red frequencies to pass to a photo-
cell. This cell is divided into two
parts and uses cadmium selenide
which responds to infra-red.

When each half of the cell re-
ceives equal light as detected by
a bridge circuit the image is
focused. Any imbalance causes the
electronic circuit to drive a motor
which corrects the film-to-objective
distance.

THE FUTURE

It is only a few years since elec-
tronics began to make an impor-
tant impact in this field of amateur
photography. It is probably too
early to speculate on the possi-
bilities it offers for the future, but
it seems certain that it will be
more widely employed as manu-
facturers gain experience in what,
even to them, is a relatively new
development.
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The Yashica Electro MC
35mm camera.

The Minolta Hi-matic E camera.

The Asahi Pentax ES single lens reflex with auto-
matic shutter timing.

The Minolta 16QT ultra-miniature
camera,

The Zeiss-lkon M811
gine camera.

-

— e 4 arn
TL ELECTRO 5¢

The Regula Electropic 35 camera with automatic
shutter timing. The Yashica TL Electro X single lens refiex.
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By B. J. Wood
Design and construction of a simple adder subtractor

N PART 1 of this series a number of logic func-
Itions and the basic circuit elements needed to
carry them into effect were discussed. Now some
more complex elements will be considered and the
various parts of a simple Adder/Subtractor will be
described in function and basic construction.

ADDING THE SINGLE DIGIT

It is an unfortunate fact that none of the simple
logic elements so far discussed will actually add two
binary bits A and B under all circumstances. Thus
for, example, the OR_works with A.B or AB but
it gives a 1 output for A.B.

Again, the NAND is similarly satisfactory but
gives a 1 output for A.B. It can be seen that if the
two outputs areé combined with logic 0 taking pre-
cedence over logic 1 the correct answer is produced.

If integrated circuits are to be used in a practical
application then the OR function is only obtained
by using some other element and manipulating either
the input or output. They are a 2-input device.

For example, NANDs are available, in the two
input form, four to a package and an OR can be
formed by inversion of the NAND inputs as dis-
cussed in Fig. 1.2f in Part [.

This brings us to the Exclusive OR.

EXCLUSIVE OR

In Fig. 2.1 the logic diagram of an Exclusive OR
(EX. OR) is shown at “a” with the Truth Table at
“b”. The element is a combination of two NANDs,

two NOTs and an AND which, as discussed above,
now provide the correct conditions for the addition
of binary bits A and B. The output is a logic 1 only
when one or other of the inputs is a 1.

When A and B are both at logic 1 the upper
NAND output is 0 whilst if A and B are both 0
the output from the lower NAND is 0. The diode
AND which follows will produce a 1 output only
when both NAND outputs are at logic 1.

EXCLUSIVE NOR

At Fig. 2.1c the circuit of Fig. 2.1a has been
altered to operate the other way about. This gives
a logic 0 when the two inputs are different and a
logic | when they are the same. The Truth Table
for an EX.NOR is the reverse of Fig. 2.1b.

The new function is the Exclusive NOR and it is
interesting to note that it can be achieved with
exactly the same circuit elements.

Reverting to the Exclusive OR, this can be
obtained in i.c. form, four to a package. It is what
is normally termed a half-adder. That is to say it can
only add the bits A and B and produce the sum S.

DECIMAL/BINARY

For simplicity ‘the logic dealing with the decimal
number 1 will be called the 1’s logic and that deal-
ing with decimal 2 the 2’s logic. Thus as in the con-
version from binary to decimal we have binary
numbers equivalent to 1, 2, 4 and 8, we have I’s,
2's, 4's and 8’s logic.

® ©
EXCLUSIVE
OR A
{o
ofo 1 B

131 0

Fig. 2.1. The Exclusive Or (EX.OR) logic diagram together with the NOR version and Truth Table
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Thus the Exclusive OR elements which are half-
adders are in fact suitable for the 1's position addi-
tion, needing only an AND with inputs A and B to
provide the carry bit needed for further computation.

TRUTH TABLE

When any binary position above the I’s stage is
considered it has to cater for the carry bit C which
can appear from the preceding stage. The Truth
Table 2.1 caters for these positions.

The logic functions inside the dashed box are
those of the EX. OR. C,, represents the carry for-
ward from a preceding stage and C,, the carry to
be passed on to a following stage. S is of course
the sum output.

For A and B the second group of lines is a repeat
of the first.

The table shows that when the C;, is a logic 1 |

the sum is inverted and in fact if one writes out a
table for S and C,,, it is found that a further EX. OR
function accepting inputs S and C;, will deal with
the problem.

In this sense the EX. OR may be described as a
conditional inverter since when one of the inputs
is held at logic 0 the output becomes a copy of the
other input but that when an input is held at logic 1
the output becomes the inversion (complement) of
the other input.

Of course, the device for which Table 2.1 is effec-
tive is a three-iriput device. The carry C,,, becomes
logic 1 if any two of the three inputs are at logic 1.
Now we are approaching a true adder.

SUBTRACTION

Before becoming involved in circuitry for the C,,,
function, subtraction is important. Table 2.2, which
is similar to Table 2.1 in layout, is the Truth Table
for a subtraction function. Here, both B and the
two carry bits have been given a minus sign. The S
should be changed as well.

Comparing the tables, the only difference is in the
Cout column. The condition B.C is the same in both
tables. In the Add mode the other carries are A.B
or A.C. The other borrows on Subtract are A.B.
and A.C.
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A CIRCUIT

The logic diagram of Fig. 2.2 shows a simple
Adder/Subtractor for 1I's.

A NAND cannot output a logic 0 while one of
its inputs is held at 0. The Add/Subtract switch
decides which of the NANDs will be disabled so
that only appropriate I's appear in the final output
of the 5-input NAND.

Here a 3-input NAND is used with extra diodes
attached to one of the inputs.

A modification is needed for the 1’s adder. On
Add, only A.B must produce a carry so that the
NAND with inputs A.C is not required. B.C, which
is a common factor in the full carry/borrow circuit,
must not be allowed to operate on Add and has a
third input which is earthed in the Add mode.

Fig. 2.3 is the logic circuit diagram for the simple
Adder /Subtractor using elements of the types so far
discussed. The cuarry, add and subtract lines can be
identified easily. Additionally, the word borrow will
be replaced from now on with the word carry, it
being assumed that this means borrow where
appropriate.

The carry from the 4's adder to the I's adder
poses a problem. It should be remembered that the
top carry must remain available so that we know
the sum in digital terms is greater than 7.

_ As has been noted, an EX. OR is prevented from
inverting if one of the inputs is held to logic 0. Thus

Fig. 2.2. Basic logic cir-
cuit for a simple ones
Adder/Subtractor

Table 2.1: Add Table 2.2: Subtract

A B Cin 8 Cou A -B-Ciz S Cout

0000 o 7 00 0 0 0
M 0 0 1 0 t 00 1 0
0 1 0 1 0 o1 0 1 1
4 _1_.0_0 1 1 1 0 0 0
07011 o0 0 0 t 1 1
1t 0 1 0 1 1 01 0 0
0 1t 1 o 01 1 0 1
1 1 11 1t 1 1 1 1
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if the input C to the adder is provided with two
diodes in an AND configuration, one fed from the
C8 line and one from the subtract line the input will
be held at 0 in the Add mode but allowed to take
either 0 or 1 in the Subtract mode.

PRACTICAL CIRCUIT

As can be seen, the AND diodes deal with the 4's
adder carry problem outlined above.

From the table in Part 1 it will be seen that there
are some identical results which are either positive
or negative. When they are positive no action needs
to be taken as regards the sign of the result. When
the answer is negative the fact must be displayed.

If the two input AND connected to the top carry
and the subtract line is used it will produce an out-
put N of logic 1 only when the mode is Subtract and
the result is negative. Under other conditions the
output will be 0. This can be used to operate the
minus indicator.

It also has another use. When the result is negative
the complement of the answer has to be displayed.
The complément is an inversion which is conditional
on the negative indication N being at logic 1.

Once again we use an EX.OR element. It is fed
with the inputs N and S1 and will invert only if
N is logic 1.

In fact there are four EX.ORs in the output
section fed from S1, S2, S4 and C8 and producing
outputs X1, X2, X4 and X8.

' Fig.2.3. Logic circuit diagrams
for a complete Adder/Sub-
tractor using the various logic
elements discussed here
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DECODING

The binary information so far produced is in
hexadecimal format. That is it is to the scale 16,
and it gives binary numbers up to decimal 14. In
practical terms it is simplest to convert this informa-
tion to decimal for display by using a binary/decimal
decoder, of which a number are available.

But if such a decoder is used it will refuse to give
any output if the binary input to it is greater than 9
(binary 1001). Thus when adding, the 8 input to
the decoder must be suppressed when the answer
exceeds 9.

In fact the output bits X2, X4 and X8 are in a
unique condition when the answer is 8 or 9. As a
result, if X2 and X4 are inverted three 1's will
be produced for an 8 or 9 answer. Feeding these
to an AND gives a 1 output for 8 or 9 and ‘a logic. 0
for all other conditions. The AND output is fed to
the decoder 8 input.

TENS

It is necessary to decide when to display a 1
(decimal) in the tens position. In fact this is when
the X8 output is at logic 1 but the 8 input to the
decoder is at logic 0. That is to say when the number
is greater than 7 but is not 8 or 9.

When the answer is 10 or greater the X2 and X4
bits will in fact supply the wrong information. The
X2 will be an inversion and we can use the EX. OR
element to clear up this problem.

The X4 is not so simple. There are two ways of
examining the problem. In the first place ask the
question—“When will the decoder 4 input be
logic 1?7 or for that matter not 1. The first seems
to be when T (input TR2), X2 and X4 are at logic 1
but this would be wrong because the 4 input might
be at 1 when the number is less than 10.

The second method gives the correct answer. The
4 input must be sunk to logic 0 when T.X2.

Thus the X4 output is linked to the 4 input of the
decoder and a NAND with inputs T and X2 feeds
the 4 input in a similar fashion.

Thus the 4 input is now free to follow the X4
output unless the answer is 12 or 13 in which case
it is pulled down to logic 0.

'DOUBLE NEGATIVE

If the logic for the 1's adder is redrawn as in
Fig. 2.3 it can be seen that the sum of Al and BI
is inverted when the end-around-carry, C8, is 1 and

“the mode is Subtract. But it is again inverted when
N is 1. These two conditions always arise together
since N is C8. Subtract.

In the S columns of Table 2.1 and Table 2.2 the
arrangement of 1s and Os is identical for both posi-
tive and negative results. So the second and third
elements may be replaced by a piece of wire. The
end-around-carry is still required to produce a
“borrow 2”.when necessary. In fact these elements
are not included in the final circuit.

ALGEBRAIC ADDITION

As it stands, the machine always treats A as posi-
tive while B is accepted as either plus or minus
according to the position of the Add/Subtract switch.
On subtract, the answer is the difference between A
and B and the minus sign comes up when B exceeds
A. If the mode is subtract and the signs of +A —B
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COMPONENTS . . .

Resistors

R1 1-8k Q fW. See text R3 12Q2W

R2 18kQ {W.Seetext R4 27 Q2W
Capacitors

C1 1,000uF 15V C2 1,000uF 15V

C3 0-01uF disc ceramic

Transistors
TR1 2N706
TR2 2N706

Diodes
D1to D39 General purpose miniature silicon
diodes, 1N914, 15914, OAS5

D40 750mA, 50V PIV
D41 51V, 1-5W Zener
Integrated Circuits
1 off 7404
6 off 7410
1 off T447AN
3 off 7486
Switches

S1 & S2 SPDT toggle or slide
S3 & S4 SP, 11-way rotary or similar

Miscellaneous
T1 6V, 1A mains transformer
Display Minitron 3015F, 2 m.e.s. bulbs, 6V, 40 to
60mA
Veroboard 0-1in Matrix, 5inx375in and smalil

offcut 2inx 1in
Bulbholders, case, wire, etc.

are interchanged the numeric answer will be correct
but the sign of the answer will be wrong.

If the mode is add and +A +B is changed to
—A —B the same applies only the sign is wrong.

Two rules may now be stated—
1. If the signs are alike, add—-otherwise, subtract.

2. If the sign of A is minus, invert the sign of the
answer.

e

There are a number of ways of implementing
these rules but a fairly simple one is shown in Fig.
2.3. Switch SI is the sign of digit A and switch S2
the sign of digit B. The two switches form an
EX.OR with a 1 output when the signs are different
and 0 when they are alike. The subtract line (earthed
on Add) is fed directly from A/S with an inverter
to feed the opposite state to the add line.

If the sign of A is negative, bit R (reverse) is
raised to a logical 1 which inverts bit N to give M
which now feeds the minus sign for the display.
With this arrangement, a zero answer may some-
times be given a minus sign. For example, when
the input is —3 +3 the answer is 0 but the N bit,
theoretically logical 0, is inverted to 1 because the
sign of A is negative.

In practice, this will not always be so. The carries
form a loop. On Subtract, with A and B both 7, a
negative pulse, applied to any input on a carry out-
put NAND will cause that carry to take on a 1 state.
The next carry in the chain, sensing B.C, will turn
on and the carries will maintain each other. This
can arise with other combinations. It is not impor-
tant, since N is then 1 and inverts 1110 to 0000-—the
binary 1 bit is not affected—so that the answer still
appears as zero.
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PRACTICAL DETAILS

The power unit is shown in Fig. 2.4. A small mains
transformer T1 with a secondary giving about 6 volts
feeds a half wave rectifier D40 with a smoothed out-
put of 8-9 volts. R3 drops the voltage to feed the
i.c.s, with D41, a Zener diode, as stabiliser.

R4 is purely a dummy load used only for testing
the power supply so that the dissipation of the
Zener diode is not exceeded. If battery operation is
required, two heavy-duty 44 volt batteries in series
may be used in place of TI secondary.

The capacitors may then be reduced to 104F but
it is advisable to retain D40 to protect against acci-
dental reverse connection of the battery supply.

The power unit should be built first so that

progressive testing may be made on the rest of the
equipment.

R3
D40 120 2w

o -
750 mA
50P1V
AC FROM oy e . R4
TRANSFORMER Pl 270 UMY
15w LOAD
{OR DC SUPPLY! 2w
1000uF 1000pF
15y 15V
% 2 2 8 O -

Fig. 2.4. Circuit diagram for a suitable power supply
for the Adder/Subtractor

MAIN BOARD

A suggested Veroboard layout for the logic circuit
elements is shown in Fig. 2.5. All the i.c.s and the
lamp driver transistors are mounted directly on the
Veroboard. For convenience some of the components
are mounted on the reverse, copper strip, side of the
board.

TESTING

After assembly make a thorough check of all
connections, and trace and remove any stray pieces
of copper from the board. When this has been done,
connect a wire to the Subtract line so that it may be
earthed when required. With the meter across the
supply connect up the 5 volt supply.

Check the Add line for logic 0 and the Subtract
line for logic 1. All A and B bits should be logic 1
so the instruction to the equipment is 7—7. Check
lines C2, C4 and C8. They should be all Is or
all 0s. Check the 7447 inputs, 1, 2, 4 and 8. They
should all be 0.

With the testmeter on a low ohms range test the
7447 output making sure that the testmeter positive
lead is connected to earth. All outputs except g
should give continuity, If C2 etc. are 0, N should
be 0. If this is the case, briefly earth any input in
one of the carry NAND output sections.

All Cs should then become 1, N is then | but the
inputs to the 7447 should still be zeros. If C2 etc. are
all 1s, briefly earthing the subtract line should bring
them to Os. If there is any difficulty, the value of
every bit is checkable—it would be as well to force
the carry chain to the all Is state because this is
the more stable.
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When the Subtract test is satisfactory, earth the
Subtract line. The Add line should become 1. The
set-up is now for 7 + 7, all carriers are 1.X2, X4
and X8 are Is. T is 1. On the 7447 inputs only
4 is 1, 2 having been inverted by T and 8 is
suppressed.

In the foregoing, remember that 1V downwards is
0, 1'6V up is 1, where inputs are concerned.

OUTPUT DISPLAY

The digital display used in the prototype was a
Minitron 3015F seven segment type. The connec-
tions, from the underside, are given in Fig. 2.6. A
small piece of Veroboard is used to mount the
301S5F. Pins are inserted to carry the wires from the
main circuit board.

With the main circuit board wired up and the a

‘to g connections made between the two units and

a 5V supply to the 3015F as indicated, a nought
should be displayed. The diodes D30 and D39 shown
in the transistor circuits in Fig. 2.3 may not be
required. )

Test M for logical 1 if the lamp does not light.
Earth pin R if necessary to make M into a 1.
Decreasing the value of the 1-8k{) resistor R1 will
increase brightness and vice versa. The Ten lamp is
tested with the Subtract line earthed. If either lamp
remains on with logical 0 input, insert a diode to
control it. When satisfied, wire the board up.
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Fig. 2.5. The main circuit Veroboard and component layout for the Adder/Subtractor
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Fig. 2.6. Point-to-point wiring and a suggested case layout for the Adder/Subtractor, together with a Veroboard.

layout for the display device

INPUTTING

Single-pole, Il-way switches were used for the
A and B inputs. This gives three spare contacts to
wire the irput diodes up to. Each input switch is
the same. After wiring test each 1, 2, and 4 lead
with the testmeter on ohms.

Finally, the unit may be tested in toto before
mounting in its case. Make all connections between
the various units with the strip side of the main
board eventually uppermost. Switch on with a meter
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in position as before. Set +0+0. Run A through
to 7. With A at 7 run B through to 7 checking
each result. Set the B sign to —. Run B down to
0. If any answer is wrong, consider by how much.
Is it 1, 2 or 4 out? These are the likely errors and
give a guide to the cause. If the A and B inputs
are checked, then carry bits, followed by display
correcting circuits, any fault should be traceable.
The tables and logic diagrams will be a help. D ¢
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THE “Anyone at Home™ began life as a simple
programming circuit intended to switch on a
room light at dusk when there was no-one at home,
thus giving potential intruders the impression that the
house was occupied.

The use of integrated circuits has, however, made
it possible to expand the flexibility of the program-
mer to make allowance for variations in ambient
light level and to give a timing function.

Clearly, if someone were actually in occupation
of a house, lights would go on at dusk and be
switched off some time later when everyone went to
bed. Using a synchronous motor controller to effect
this is not ideal as power cuts will upset the timing
and in any case the switched-on interval is always
constunt. Both give-away factors to the would-be
thief.

LOGIC ELEMENTS

The logic diagram of Fig. | illustrates a simple
system using readily available logic ic.s to give
flexible control dependent on both available light
conditions and a timing function.

The two inputs to the system are a very slow-
running astable with a period of [7mHz (one cycle
per minute) and a light-operated switch which gives
an output of 02V during daylight (logic 0) and of
between 4 and S5V during the dark (logic 1).

ANYONE

AT HOME? |

i
W

The most complex items in the circuit are the two
4-bit binary counters COl and CO2, each a 7493
chip. The two are connected in series so that from
their combined 8-bit output we can obtain 16
sequences of 16 or a total count of 256.

With these counters, they operate on a negative-
going input pulse fed to input A. Each has two
reset inputs and when both are at logic 1 the counter
is reset. This makes all outputs go to logic 0. With
one or both of the resets at logic 0 the counter is
enabled and can count incoming pulses.

FUNCTION SEQUENCE

As can be seen, one reset input of each counter
is permanently connected to V.. and is thus per-
mantly at logic 1. Now both counters can be reset
simply by connecting the other reset input to a |
or can be enabled by connecting the reset to a 0.

During daylight hours both resets of each counter
are at logic 1. Thus the counters cannot count the
input pulses from the multivibrator via gate Gl.
The room light relay remains inactivated.

At dusk, when the available light level has fallen
sufficiently, the light operated switch changes state
and one reset of each counter is switched to a 0.
This enables the counters and, at the same time
provides a second | input at Gate G6, actuating the
room light relay and switching on the controlled
lights.

i, ¥

‘ b ‘ "I‘ 1 {‘ ‘1 .. l

'
Wy

. '.:,] 1, AL
AR, r

i b

A PROGRAMMABLE INTRUDER-DETERRENT SYSTEM
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Fig. 1. Logic diagram of the domestic security system
provided by six integrated circuits tocontrol operation
of electric lights and radio as a deterrent to would-be
intruders.

For a period of 4:25 hours the counters count
up to 255. At this point in time all eight inputs to
gate G3 are at logic I and the output will go to 0.

Gate G6 reverts to the 0 state and the room lights
are switched off. Gate G1 is prevented from passing
any more pulses to the counters, which remain at
255.

At dawn, as the ambient light increases again
the light operated switch reverts to the 0 condition.
This resets the counters and logic conditions are now
reverted to the original state until the next evening.

The reader may like to work out just what happens
if for example there is very heavy cloud during the
day, activating the light operated switch or if there
is a power cut. It will be seen that the sequence is
again back in synchronism by the following dusk,
whatever happens.

A PROGRAMMING SWITCH

For the purposes of controlling a radio during
the evening the circuit also provides a programming
switch function. This is effecied via gates G4, G5
and G7.

The radio relay is actuated when G7 output is
at 0 which means that G5 must be at 1 and this
in turn occurs when first counter D output is at |
and second counter outputs A and B are at 0.
Reference to the counting table for the SN. 7493
counters indicatés that this would occur for a period
of 8 minutes (counts 8 to 15 of COl) every 64 min-
utes, starting from dusk.

As can be seen, it is comparatnvely easy to alter
the periods of time chosen by simply selecting other
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sets of inputs for gates G4 and GS. Equally, removal
of the inverting gate G7 reverses the sequence of
actuation.

The circuit uses several gate types as can be seen.
Gates GI, G2 and G3 are all NAND. For Gl and
G2 the 7400 chip has been used which carries four
gates so we have two to spare. G3 is a 7430, 8-input
NAND and all inputs are used.

Gates 4 and 7 are NORs and are two of the four
on a 7402. Again we have two to spare. Finally,
gate G5 and G6 are ANDs on a 7408 carrying four,
so there are two to spare again.

These spare gates may be used as required to
wire up other contro! functions. For example, a
tape recorder could be automatically switched on
with various household noises recorded to give
apparent audible evidence of someone at home.
Equally, arrangements can be made for the coffee
pot to be switched on at a given instant if required.

Obviously, many ideas will spring to mind.

LIGHT OPERATED SWITCH

A suggested circuit for the light-operated switch
is shown in Fig. 2. As can be seen it is simple
in the extreme and operates from a 5 volt supply,
making it compatible with the logic circuitry.

As shown, reduction in light intensity increases the
resistance of the light dependent resistor, XI,

lowering the potential applied to the base of TRI.
At a value set by selection of Rl the transistor
switches off and the output rises to almost positive
rail potential, or logic 1.

Reversing the position of Rl and LDR reverses
the effect and switching occurs as light increases if
this is required.

Fig. 2. Circuit diagram of the light-operated switch
used with the logic system of Fig. 1. Resistor R1 may
be replaced by a variable 10k Q resistor if variation of
set-point is required.

ASTABLE MULTIVIBRATOR

The multivibrator used in the prototype is shown
in Fig. 3. The circuit is conventional but of course
uses high values of RS, R6, C1 and C2 to give a
rate of oscillation of about 17mHz (millihertz). As
current drain on the circuit, if the counters were
fed directly, is too high for convenience, TR4 forms
a buffer which not only cuts down current drain but
sharpens up the output pulse as well.

If the periods of operation of the system parts
need to be altered then the frequency of the multi-
vibrator can be changed to effect this. For example,
extra capacitors can be switched in to Cl and C2.
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Ground
—0

Fig. 3. The slow astable multivibrator which drives
the counters in the logic system. C1 and C2 may
need selecting for low leakage current in order to
ensure the necessary long pulse period.

RELAY CIRCUITS

The relay operating circuits for the room lights
and radio or other items can take the form of the
circuit of Fig. 4. The relay contacts are not shown
as they can take any form required, actuate to make,
to break or perhaps changeover. In this way a
variety of control functions can be achieved.

Ground
—0

Fig. 4. A relay operating circuit which will accept
drive from the logic outputs of the main system.
Again simplicity is the keynote.

POWER SUPPLY

A suitable power supply is illustrated in Fig. 5.
As can be seen, it is conventional and simple. Of
course, the equipment can be battery powered if
required using a 6V source.

AN - 240y

Jd
gy BB G 04
1A

Alternately, any one of the many published designs
for a logic power supply should suffice.

CONSTRUCTION

Fig. 6 shows a suggested Veroboard layout carrying
all the logic circuitry, the astable and the light-
operated switch, Construction is fairly straight-
forward and only a few points need watching. For
example note that IC5 and 6 are reversed with
respect to the remainder of the i.c.s.

Further, several links are included. These may be
made using wire or, in the case of adjacent tracks,
using blobs of solder though it is always best to use
wire where possible.

The layout is not critical and the constructor may
for example juggle the light operated switch com-
ponents around to make room for more i.c.s if
further logic is required for other functions.

The connection points marked “To J” and “To
K™ are the relay control outputs, J for the lamp and
K for the radio.

Probably it is best to assemble the astable first
and check its period to see if this suits requirements.

TESTING

The logic used is positive, that is it swings up
to +5V in logic 1 state. Testing the astable is
simple, just connect a meter to the collector of TR3.
It should indicate about 30 seconds of logic 0 and
30 of logic 1. The period can be altered as suggested
earlier if needed.

The light switch output can be tested by looking
at the output and covering and uncovering the LDR
with the hand. The output should go from a 1 to a
0 state.

The operation of the counters can be checked by
looking at the outputs with the counters running.
This is achieved by covering the LDR to simulate
darkness. The sequence of count should follow the
tables published by Texas but a simple test is to
ascertain that the outputs of COl will all go to
0 and output A of CO2 will go to 1 on count 16.
It takes 4 hours or so to check through in detail
but probably for the first time it is worth the
effort.

If any error in sequence is discovered then check
all the wiring to make certain there are no open

. circuits or dry joints, shorts or the like. A persistent

Vc&+ SV

Groﬁ‘?i

E ~ve

O—
Fig. 5. A suggested power supply for the' system.
The rectifier diodes can be replaced by a bridge with
suitable alteration to the circuit and choke L1 is
possibly surplus to requirements.
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Integrated Circuits

1IC1 SN7400; Quad, 2-input NAND, G1 & G2
1C2 SN7493; 4-bit binary counter, CO1
1C3 SN7493; 4-bit binary counter, CO2
IC4 SN7402; Quad 2-input NOR, G4 & G7
IC5 SN7408; Quad 2-input AND, G5 & G6
1C6 SN7430; 8-input NAND, G3
Transistors
TR1 2N2926  TR3 2N2926 TRS 2N2926
TR2 2N2926 TR4 ZXT302
Diodes
D1 1N4148 D3 BYZ13
D2 BYZ13 D4 BYZ88 C5V1

Miscellaneous

RLA Type 40 (Radiospares), 185Q coil for

6-12V operation
Contacts and ratings to suit application

T1 Mains transformer with 10-0-10V second-
ar

LP1 Neox indicator with integral resistor

F1 1A socket and fuse

F2 1A socket and tuse

S1 DPDT mains toggle switch

L1 50mH choke (use is optional)

- X1 5SP5 (Bi-Pre-Pak)

Veroboard; wire; solder; materials for case

HOUSING

The total consumption of the unit is only in the
region of 150mA so it does not need to be housed
with a view to heat dissipation, Equally, the power
supply will be physically small so the whole could
be housed together in a fairly small case or box
to suit.

As most constructors will wish to effect their own
particular version of this flexible device, detailed
construction information has been omitted.

OTHER APPLICATIONS

An obvious area of application, for times of
better power availability perhaps, is in window
display work where the unit could be adapted to
actuate a variety of display activities either during
dark or, by reversal of the light detection system,
during daylight hours.

Of course, other inputs can be applied in place
of the light operated switch and the astable making
the system suitable for counting applications and
other control functions.
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TRANSFORMERS
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The outcome of a patent con-
ference to be held in Luxembourg
during early May could well have
considerable effect on the future
activities of inventors and firms
working in the electronics field.
Already a patent conference held
in Munich last ‘October has de-
cided certain issues that will
inevitably have some far reaching
effects in the not too distant future.

Because the legal issues are
complicated, the practical issues
easily pass unrecognised. It is per-
haps for this very reason that some
legal issues have been agreed
rather than more hotly argued by
the official negotiators for this
country.

CURRENT BRITISH PATENT PRACTICE

For the last 350 years or so
Britain has had its own patents
system. Although virtually every
other country in the world also has
its own national system, the British
system is one of the oldest.

No two patent systems in the
world are exactly the same but all
have in common the feature that
a national patent protects an
invention for a limited number of
years (16 in the UK and 20 in
some other countries) for that
‘country only. Thus a British patent
is active only in the UK, and so on.

The inventions reported monthly
in Practical Electronics are all the
subject of British patent applica-
tions that have been accepted and
published by the British Patent
Office but some of them may, of
course, be patented in other coun-
tries. Patenting in most foreign
countries is more expensive than
in the UK.

EUROPEAN PATENT SYSTEM ALREADY
AGREED

- in  Munich, last October, 21
European countries hammered out
and finalised the details for a so-
called Europatent scheme to come
into force within the next 3 or 4
years. Europatents will be dealt
with via a central European Patent
Office to be built at Munich.

Under the Europatent Scheme
an Applicant will be able to choose
between English, German and
French as the main language for
his application. Once an Applicant
has chosen the language for his
application it will stay with that
application for the rest of |its
mortal span.

Because British language Euro-
patent applications will originate
not only from England but also
from USA, Canada, - Japan and
other countries with English their
main language, current estimates
are that between 60 and 80 per
cent of the applications filed will
be in English., This makes a
Munich siting look an odd choice
and the reasons behind this choice
were largely political. Because so
tew British Patent Office Examiners
have so far expressed willingness
to live and work in Munich some
British language work from Munich
will be sub-contracted to the exist-
ing British Patent Office to avoid
what would otherwise be total
chaos. Even so it is now officially
regarded as inevitable that some
British language applications will
be dealt with by foreign speaking
Examiners. -

An Applicant for a Europatent
will be able to choose (or “desig-
nate’’) “which of the 21 countries
he wishes his Europatent to cover.
Because the European scheme will
cost a considerable amount of
money to run, Applicants selecting
only a few countries will pay a
disproportionately high fee, but the
scheme should be a bargain to
Applicants wishing to spread their
blanket of protection over most of
Europe.

PROPOSED COMMUNITY PATENT

The Luxembourg conference to
be held in the near future seeks
to establish the wherewithal for a
single indivisible community patent
for the nine EEC countries. If the UK
signs the convention, any British
Applicant (e.g. a small electronics
company with a new invention)
wishing to protect that invention
with a Europatent in any one of
the nine EEC countries, will be
forced automatically to protect it
in all nine. Also, to maintain the
patent in one country wiil require
maintaining it in all nine.

aagaao

There is some doubt on the
matter of language as applied to
EEC patents. It seems clear how-
ever that the translation of the
patent claims into all Community
languages (probably excepting
Irish) will be obligatory and it may
also be that the application as a
whole (i.e. including the descrip-
tions of specific circuits given by
way of example, etc) will require
translation into English, German
and French.

COST

One of the main reasons why
interested observers are so off-put
by the European schemes (especi-
ally the Community scheme) is
that the only thing certain about
the cost is that it will be high.
Because the Munich Patent Office
is to be self-supporting and will
be built at a cost of around 45 mil-
lion pounds in loans repayable to
the Governments making them, it
has been estimated that each
Applicant will be contributing
something like £1,000 per patent
simply to pay for building the
Munich Office. This is quite apart
from what it will cost to staff the
office and pay for the extensive
patent novelty searches which are
to be sub-contracted to The Hague.

The cost of applying for a patent
via Munich and arguing it through
to acceptance is still anybody’s
guess. But no one has disputed
that an estimated cost of maintain-
ing a patent after it has been
granted will be around £5,000.
Thus it looks likely that securing
and maintaining in force an EEC
patent will cost an inventor some-
thing in the order of £7,500. Thus
the Community Patent Scheme
could well put patenting beyond
the pale for anyone but the largest
commercial enterprises.

It is an EEC aim to minimise the
effects on the Common Market of
national patents (such as we now
have in the UK) and thus it seems
highly unlikely that relatively cheap
British national patents will con-
tinue to flourish if and when this
country accedes to the community
patent scheme. More than likely
most inventors will simply
deliberately disclose their ideas to
the public so as to prevent anyone
(including themseives) securing

patent rights.

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray, Orpington, Kent.

Price 25p each
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AF115 25p| BOY11  £1-40 | (2NS459) 0c201 80p | IN4006 15p| 2N3709  12p 17 TURNHAM GREEN TERRACE, CHISWICK, W.4
AF116 25p| BDY17  €£1-80 | MPSAOS  35p| OC202  75p| IN40O7 18p| 2Na771 £2.70 ’ ’
AF117 25p| BDY19  €1-85] Mpsate  30p| TIP29A  49p| IN4T4s Tpf 2NI772  £2.75 VALVE AMPLIFIERS
AF118 80p | BF152 20p | MPSAS6  3sp| TIP3Q0A  sep| 2N69 25p| 23773 £2-95
AF172 30p | BF194 14p | MPSUOE  75p| TIP31A 82p| 2N697 20p| 2N3819 35p 5 Watt £12-50 50 Watt £38-25
ASY28 0p | BF195 15p | MPSUS6  70p| TIP32A  74p| 2N698 25p{ 2N3820  55p | 15 Watt £24-50 | 150 Watt £75-90
ASZ21 80p | BFX29 NKT135  35p| TIP33A  £1.-05| 2N706 2N38s6  asp | 30 Watt £29-50 | 500 watt £124-50
BA102 33p| BEX64  30p | NKT222  25p| TIP34A  £1.55| aN70sA 15| 2N3%04
g:”‘z :»:: g:;gg :: NKT401  85¢p nsgg: g 35| 2N708 15p gN o 25p TRANSISTOR AMPLIFIERS
NKT404 65| 2N930 20 40! 1 .
ge;g«; :;: gg?g gosz NKT773 ;:: TIPAIA  75p| 2N1132 25: 2N4059 1: FAL Phase 50W £39-93 | FAL Phase 100W 9-95
NKT774  25p| TIP42A  90p| 2N1302 2N4060 1 \
Scue m|pEvit 9| oA Joo| P78 sen| oNias  ie| a0y 1 DISCO CONSOLES }
Sp | Qat0 20p| TIP30B  sBp| 2N1304  25p| 2N4126  17p K. . .
BC147 12p | BFY51 25p | OA47 10p| TIP31B 70p{ 2N1305 zs: 2N4286 ,  15p FAL Disco Mk. 2 £2.9 | FAL 73}52’7033‘?‘.’“5 Amp§113 s
BC148 12p| BFY52  25p | OA70 12p| TIP32B  82p| 2N1306  25p| 2N4287 ~  1Sp )
gg};g :z ggg ::9 OAT79 12p Rg&aa £1-12( 2N1307  25p ;zlzga 150
p | OAs1 1 348 £1-68] 2N1308 4289 1
BC157  14p| BSWE3 850 | OA%0 105) Tipasn  £2.81) i 2eh| 4250 b4 ,HEQXEVC?HY (I;(F)EEDRS PEP':'l(cE: S, biscoLianming
BC158  15p| BSWes  80p | QA9 10p| TIP36B  £3-64| 21613 25p| 2Nesss e1.90 | [T, > oeAr OTEER PRICE B o iohting
BC159  15p| BSY95A 12p| OA200  1o0p| TIP4IB  83p| aN1711  25p| 2N4871  3sp a Uk goionm) 5 Soundlighting module . £7-90
QA202 10p| TIP42B  98p| 2N2147  70p| 2N4920 ecca Bin. 10 watt Hi-Fi Speaker. 3 channel sound-light . :
BC169C  Mp| pyqq s0p 19 P P p | D 8in. 10 watt Hi-Fi_Speak 3 channel a-light £22.50 |,
BC182 14p 26 p | OA210 35p| TIP29C T1p| 2N2160 85p| 2N5191 plus matching tweeter. £7-50 com-  Oilwheel 6in dia, . £5-25
BC183 Wp) o 150 | OA211 38p| TIP30 78p| 2N2217  26p| 2N5194 £1-10 | plete.  Suitable 2-way cross-  gyitable yrpm motor £1-00
gg;g; :4‘: oo ”53 &cw Tlpg;g 85p( 2N218  28p 23360 50p | over. €121 guobe 4 Jouls £25-00
19 ssp| TP £1-05| 2N2219  25p| 40361 50p o
BC213  Wp| BYIZ | oc  ssof TIPIIC £1.30| aNz2zz 200 40362 50 SPEAKER CABINETS ~ Single flash box . A
BC214  Wp{ BY184 650 |5cos  gsp| TIP3C £1-90| 2N2222A  28p ' } (100W Red. Blue. Gn Yel.)
gggg :: :21&2 15p | OC28 85p| TIP35C  £3-20| 2N2398  70p csgcgi'f;g"ﬁ;e:% a‘rfd '\?yn:ﬁe?ff;' Triple fissh box . £16.25
b :
20p | OC35 80p| TIP36C £4-10| 2N2646 50p 18in. x 18in. x 8in. approx. £9-90 150W Projector and Wheel £25-00
DIGITAL INTEGRAL CIRCUITS SN74100  £2-50 | GN74165  £4:00
e SNrais  f.as | Saee e TEAK VENEERED SPEAKER CABINETS
-45 | SN74167  £8-25
Shra107 50p | SN74170  £4-10 F i
SN7400 20p | SN7427 42p | SN7470. 30p | SN74110 80p : or 8 x 5in. speaker £3-50 each
SN7401 20p| SN7428 sop | SN7a72 Wp | SN74118 €100 | Snrars g | | EOT 8N Tweeter £8;0each
SN7402 SN7430 20p | SN7473 Ap | SN7a119 190 | SNTare fds ) | Forf3x @i oo g8, 30jeach
SN7403 20p | SN7432 &2p | SN7474 40p | SN74121 85p | 2 of 12in. + Tweeter £9-90 each
SN7404 20p | SN7433 70p | SN7475 ssp | SN74122 £1.38 N74177 £1-80 ALSO Audio Connecting Leads. Tape. Cassettes. Stereo Systems. Mixers.
SN7405 20p | SN7437 85p | SN7476 a5p | SN74123 .70 SN74180 £1-55 M:c. Stands. Speaker Cloth. Turntables. Plinths. Covers. etc . etc
SNTAG  ;p| SN7A®  esp| SNTOBD  80p | SNTAT €100 o e
N 30p 440 2p £1-25 | SN74145  £1-50 :
N7 20p | SN7441AN  75p [ SN7482 87p | SN74150  £3.35 | SN74184  2.45 ELECTRONIC COMPONENTS
SN7409 45p | SN7442 75p | SN7483 £1-00 | SN74151  £1-10 | SN74185A  £2.40 BARGAIN COMPONENT PACKS
SN7410 20p | SN7443 £1-00 | SN7484 90p | SN74153  £1.35 | SN74190  f1.95 Pack
SN7411 23p | SN7445  £2-00 | SN7486 45p | SN74154  £2.00 | SN74191  £1.95 No
SN7412 a2p | SN7446 £2.00 | SN7490 75p | SN74155  £1.55 | SN74192  £2.00 e 1 500 Carbon resistors. 1. 4. 1. 2 watt
SN7413 30p | SN7447  £1-75| SN7491AN £1-00 | SN74156  £1.55 | SN74193  £2.00 EA1000 2 100 Electrolytic Condensers
SN7416 p | SN7448  £1-75 | SN7492 TSp | SN74157  £1.80 | SN74194 €2 50 W B o Gttt Lo G0 O]
SN7417 30p | SN7450 20p | SN7493 78p | SN74160  £2-80 | SN74195  £1-85 AMPLIFIER o HEPUCIES T LA (i
Cond
SN7420 20p | SN7451 20p | SN7494 80p | SN74161  £2.60 | SN741%  £1.50 MODULE ACICIE
SN7422 48p | SN7453 20p | SN7495 80p | SN74162  £3-40 | SN74197  £1.50 £2-45 4 250 Polyester. Polycarbonate. Paper etc .
SN7423 48p | SN7454 20p | SN7496  £1.00 | SN74163  £3-40 | SN74198  £4-80 HANDBOOK Condensers
SN7425 48p | SN7460 20p ., SN7497 £8:25 | SN74164 £2-75 | SN74198 £4.80 op 5 25 Potentiometers. assorted
Solldev 15w, 6 250 High-stab. 1%. 2%. 5% resistors
T IS0 Class B Audlo 7 50 Assorted Tagstrips
BZY88 series 400MW Amp, Thick Flim 8 1lb Assorted nuts. bolts. washers. spacers. etc
TRIACS 3A 200V Rec Diode 25p 3 333V, 5% 15p Circult,  £3-85; 9 25 Assorted switches rotary. lever. micro.
SCA0D 6A 400V £1-00 1 5 Watt range 3:9 Handbook, 15p. toggle. etc.
10 Watt range P 10 50 Preset Potentl ter:
SC40E 6A 500V £1:2 b TBA800 SW Audio otent ometers
SCASD)0ARI00Y 1538 LINEAR OP. AMPS TIL 208 w.p 3082 28 I.C.. £1-50; Data. | 13 30 Unmarked OC71 Transistors
SCASE 10A 500V £1-45 | | 709C TORWDIL : P 10p. 14 25 Unmarked 250mW Zener Diode. 4-7V, 5 1V,
SC50D 15A 500V £1-88 7330 TO8Y/DIL ORP12 . 80p UAO41 5W Ampli- 6-2v, 7-5V, 9-1V, 10V Measured and tested
228890 8A 400V | 90p O o OCP71 97p fier Module £3-75 Piease state voltage required
DIAC 2%p e N LOW COST 15 50 GE Diode OA47 Equivt
E%Coﬁoeg OSCILLOSCOPES ALL COMPONENTS NEW AND UNUSED £1 + 25p
e %;g gosuc:rt;;taz 5).%.81049 Mk. 3A p.p. per pack. €5 for 5 packs p/iree.
BTY79/400R . 75p | | CA3036 EMI—WM2, WM3B  WM7 WM
Grsios 2 | | casoss whiie Wi wiize e SPECIAL OFFERS
p : artron—ADS557 CD513.2. CD523 .
48 -34 - .
S o) | B | 3e.coss cosont coisz  |MINIATURE MAINS TRANSFORMER: Pri. 240V,
CRS3/035 3p | | Mrodo0os £2% | phone 01-99¢ 6275, Inspection wel- |S€C. 12V, at 100mA. Manuf.: Hinchley. Size:
e 2ol | Znae e1zasHlecmemeatietuarsiones; 36mm x 45mm x 40mm, F.C. 53mm. Price: 1 65p;
LM o R . .
crsuee ol | Thow om w%‘;'ﬂ‘i&\/““"""“:p 100 60p ea.; 1,000 50p ea.; 10,000 40p ea.
CRS7/600 . sp | | TADI0 £2:00|  BY164 1-4A. 200V 57 |3 CORE PVC INSULATED MAINS CABLE. Grey
&R 18200 Geziozaoov  ®e  |ML6650. 3mm x 7/0-2mm. Price: 100m £4-50;
CRS16/600 ’ 1.000m £35; 10,000m £330.
C1068 ;
1060 . V.A.T. 0-47mfd. 50V. MYLAR FILM CAPACITOR. Size:
Ié%‘c‘/zo g'nless %lgirov;/?? stlalteddall %uce’s are E:CLUSIVE of VAT, 1in X 0-55in x 0-65in P.C. Mount. Price: 100 6-8p
ease a . . . c
2N3ED5 Over 5 post Hee.‘) all orders. Carriage orders under £5 + 20p. ea.; 1'000 5p ea.; 10'000 4.3p ea.
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The Scientists Investigate

The subject of ESP has at last
become respectable in circles where
once it was passed-off as coinci-
dence, freak phenomena or even
rubbish. Qualified scientists are now
investigating many aspects of ESP
the world over. Not only thought-
transference, or telepathy, either.
Captain Ed Mitchell, of an earlier
Apollo mission, has set up a foun-
dation whose aim is to investigate
thoroughly many aspects of ESP
and related phenomena.

A while ago John Dunne inter-
viewed Mitchell on the John Dunne
Programme, BBC Radio 2, in which
Mitchell spoke of the remarkable

feats of (then little-known) Uri
Geller. He spoke of how Geller
had, under strictly-controlled and

monitored laboratory conditions,
caused a gold ring (stated to have
been 18 ct. gold) to fracture merely
by concentrating his mind upon it.
The ring was later placed on a table
and constant watch kept on it for
an hour or two, whilst it was seen
to twist until it took up a shape
like the letter “S”.

More recently, we in Britain have
been able to watch Geller in one
or two BBC TV programmes, and
to hear his original introduction on
Jimmy Young's programme. In the
latter, phone calls poured in from
housewives who said their spoons
and forks were curling up before
their eyes as they laid their tables
for the midday meal.

Again, to apply logic to this last
situation, if the facts are true, and
Geller can bend by mind power
alone, we have experienced some-
thing  truly remarkable. This
accepted, how can we not consider
the fact that the energy (or catalyst
which releases this energy) may be
carried to places afar by the medium
of transmitted radio waves. Only
a fool, in these circumstances, would
reject the slightest possibility of this
being possible, having once wit-

nessed, without doubt, the first
phenomenon.
i @ z

Geller’s performances were only
part of the remarkable series of
experiments that Ed Mitchell's
team have recorded in their investi-
gations, and at some time in the
future the entire findings and results
will be published for the World
to read! One point that Mitchell
made was that he tries to keep all
experiments free and easy, yet very
carefully scientifically controlled, in
such a way that his subjects are
not held in a state of tension, which,
he believes, is the worst enemy to
getting results, as appears to be
the case if too many highly-sceptical
persons are present.

Now to Plant ESP

Let us now go to another, rather
unusual aspect of ESP. This con-
cerns the reaction of plants to . . .
yes, thought. All right, you are
entitled to your point of view, and
I grant you this wholeheartedly.
But please continue to read, I was
a sceptic , . , once!

A man by the name of Backster,
in the United States of America,
was carrying out experiments on
tomato plants. He had hooked a
plant up to a sort of lie-detector
circuit, to measure the electrical
resistance of a lead, while he in-
tended to carry out various ‘“tor-
tures” on the plant. He expected
that the plant would show a reaction
of some sort when other parts of
it were interfered with or disturbed.

< W
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After trying various stimuli, and
obtaining resistance changes, which
were indicated on his super-sensitive
equipment, he suddenly had a
brainwave. Surely fire would give a
strong reaction, as this, of all
elements, must be the most dramatic
for plant life. As he reached for
the lighter, he noticed the meter

‘deflection give a sudden reaction.

Being a scientist, he would have
been well aware that his sleeve or
other parts involved in his sudden
movement might well have caused
the reaction, perhaps disturbing an
electrode or something. But no, after
careful analysis he discovered that
whenever he decided to apply a
flame to the plant, the plant gave

the same reaction to . . . his
thoughts!
Backster was apparently so

engrossed with the evidence of this
experiment, that he, ina typical
American fashion, took the subject
to the greatest possnble extreme by
monitoring the resistance of a plant
or plants in one room, isolated in
all ways from the first room. The
contraption consisted of a sort of
crane-jib suspending a large con-
tainer of brine-shrimps (live and
kicking) over a vat of boiling liquid.

At one time, unknown to anyone
in the plant room, the shrimps
were dropped into the boiling vat.
Yes, you have guessed it, the meter
pretty well wrapped its needle
around the end stop of the scale. ..
and at the very instant that the
shrimps hit the hot fluid. Dropping
dead shrimps into the vat caused no

reaction, but the plant would
become “numb” to the effect if
live ones were killed in quick
succession.

@ 5 7

1 was personally so taken up by
the quoted results of Backster’s
experiments that 1 tried out the
thought-transference version. I con-
nected a “busy-lizzy” (some call
them “wandering sailors” 1 think)
to a high-gain i.c. amplifier, and
fed the output to the control line
of a voltage-controlled oscillator,
which I fed to an audio amplifier.
After careful setting of the wire
electrodes on one leaf, 1 adjusted
the oscillator frequency to about
mid-audio range.

After allowing time for any
change in audio pitch to take place,
which took about a minute, 1 waited
a little longer to be sure that the
pitch was as constant as [ could
determine by ear. Then I concen-
trated on the thought of dripping
battery-acid on to the leaf. I chose
this, because 1 remember from
school-day experiments the taste of
sulphuric acid and also, there was
an old car battery in the workshop
under the bench, and I felt able to
dwell on the thought better for these
reasons. As the taste came back to
me, the oscillator pitch rose sharply,
and proceeded to rise out of
audibility. To those interested, this
was due to the increase in resnstancc
of the plant leaf, bearing in mind
the way I had phased the circuits
at the time.

This was not all. 1 satisfactorily
repeated the experiment with the
same results, for no less than six
times altogether. But when I tried
it out of direct line-of-vision with
the plant, it failed, only to work
again when 1 came back and looked
at the plant.

z D ©

These experiments were all done
in one session, in the evening in
Summer, and have not been tried
again. Also, 1 do not know whether
Backster found his plants responded
with increased resistance like mine,
but it would be interesting to find
out if the two results tallied.

Next month: ‘“‘Phantom Photos by
Physicists”’,
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Fig. 20c. A 1MQ f.s.d. linear
scale ohmmeter

47
% kn 12

Control .
voltage

Fig. 21c. Alternative voltage to

frequency converter

Fig. 21a. Linear voltage

to frequency converter

2N 3053
witt heat
sink

+ VCC

Fig. 20d. A 1Q} t.s.d. linear
scale ohmmeter

must be drawn on the meter or a calibration chart must
be prepared.

The linear scale ohmmeter circuit shown in Fig. 20b
enables a conventional voltmeter to be used without any
alteration to the meter scale. For instance, it a 1mA
current generator is used, a 5V f.s.d. meter will measure
resistance up to 5 kilohms.

With the same current, a 1 kilohm scale can be
produced by the use of a |V meter. The meter scale is
only linear if the current through the resistor is large
compared to the meter current. For a maximum error
of 2%, from this cause the current source must provide
50 times as much current as the meter f.s.d. current.
So if a 20k Q/V meter is employed, the current generator
should supply at least 2-5mA.

HIGH RESISTANCE MEASUREMENTS

If measurements of high resistances are needed, the
test current cannot conveniently be more than a few
microamps. This imposes a limit of a few nanoamps
on the meter current.

A circuit for a IMQ meter is given in Fig. 20c. The
input current is less than 5nA at 25°C and the error
caused by nonlinearity in the amplifier is small. The
5k Q) potentiometer is used to set zero and the 500k Q2
resistor is set for f.s.d. with a test resistor of 1M Q.
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Fig. 21b. Graph of control voitage against output
frequency for the voltage to frequency converter

Fig. 22. Zener diode
tester using a constant
current source

CONNECTION ERRORS

One problem associated with ohmmeters designed to
measure low resistances is that the resistance of the test
leads and the resistance of the connections made by the
clips to the resistor being tested can cause quite large
errors.

With the circuit shown in Fig. 20d for measuring
resistances up to one ohm these errors are avoided.
The voltmeter connections are separate from the
current generator connections ‘'so that the voltage
measured depends only on the current and the resistor
being measured.

The contact resistance of the current source con-
nections is thus left out of the measurement.

LINEAR VOLTAGE-TO-FREQUENCY
CONVERTER

Another circuit which cannot easily be produced
without the use of current sources is a linear voltage
to frequency converter. The method used is similar to
that described earlier in connection with sawtooth
generators.

An example of a voltage to frequency converter is
shown in Fig. 21a and in Fig. 21b a graph of control
voltage against frequency for this circuit is shown.
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BI-PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
e .\

Telephone E{ Ex GPOPush Button Plastic Power
Corner intercom Telephones || Transistors

yard, Price of each instrument is independent
of the number of ways.

£275 384

Cable can be sent by Parcel Post. Post and
Packing per 50 yds.: 731p.

Extension Telephones 7hip each, p.p. 27}p.
£1-37} for 2, p.p. 55p. These phones are
extensions and do not contain bells.

A Gross Hatch
Generator £3-85 /%

A complete kit of parts including Printed
Circuit Board. A four position switch gives
X-hateh, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construc-
tion and reliability. A project in the Sep, ‘72
edition of Television. Subject to availability.

= ~— COMPLETE TELEPHONES Exactly as internﬁl telephone systems stlull n NOW IN
A everyday use where automatic internal ex-
2 ‘ LIOR!E LT'-“lgEUSEHOLD changes have not yet taken over. Available in TWO
S, 10 or 15 ways, Complecs with circuits and
EX G.P.O. unly . P.&P. instructions. Necessary 24 pair cable 22p per RANGES
p 45p each

These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
available in NPN or PNP at the most shatter-
ingly low prices of all time. We have been
selling these successfully in quantity to all
parts of the world and we are proud to offer
them under our Tested and Guaranteed
terms.
Range |  VCE Min. IS HFE Min. |5

1-12 13-25 26~50
40 watt 22 20p 18p
90 wartt 263p 24ip 22p
Range 2 VCE Min. 40 HFE Min. 40

1-12 13-25 26~50
40 watt 33p 3lp 29p
90 watt 384p 36ip 33p
Complementary pairs matched for gain at

TELEPHONE DIALS

Standard Post Office type. Guaranteed in
working order.

%’ Only 27 ]/2 PPOST & PACKING 164p
// o 2

// Tested and 4
’/A Guaranteed
Paks

(244 IN4007 Sil. Rec, diodes, o
4 1,000 PIV | amp. plastic ssP

[.T:]] Reed Switches, |” long }°
10 dia. Highspeed P.O. type SSP

B9% Mixed Capacitors. Approx.
200 quantity, counted by weight 55P
Post & packing 15p.

H4 Mixed Resistors. Approx.
250 quantity counted by weight SSP
Post & packing |5p.

Y

)

W\

b
MN

L

MW

3 amps. 11p extra per pair. Please state
NPN or PNP on order.

NN

LM380 AUDIO I1.C. asfeatured in Practical
Wireless D. b issue. Complete-wit
application data, £1°10,

= — — . INTEGRATED CIRCUITS. We stock a
<7 S \\\\\\‘ \ large range of 1.C.s at very competitive prices

/// “ P I (from 11p each). These are all listed in our

FREE Catalogue, see coupon below.
) Tested & Guaranteed
i

culator carries thousands of classified
references between metric and British (and
U.S.A) measurements of length, area,
volume, liquid measure, weights, etc.

METRICATION CHARTS now available.
This fantastically detailed conversion cal-
H63 4 2N30S5 Type NPN Sil. power SSP
transistors.Below spec.devices

His Mixed Diodes, Getm. Gold Hes { 40361 Type NPN Sil. Pocket Size, I5p, Wall Chart, 18p.
100 bonded, etc. Marked and ssp 4 transistorsYTO~$ can comlp. ssp
Unmarked to H66 LOW COST DUAL IN LINE I.C.

SOCKETS

38 Sh lead T sist . Heé 40362. Type PNP Sil. transistors c
H 30 NPOI':I( Siel?:onrlglnar::ro(r;pes 55P 4 TO-5 can comp. to H65 :g pin type at ::]p [ x':‘h No‘;.vlnew low
pin type at p ea profile type.
H39 6 Integrated circuits 4 gates ss untested. Unma[ked i
BMC 962, 2 flip flops BMC 945 3P H67 [ 38I9N Channel FET's plastic SSP BOOKS
case type.

\\1

\

H4l BD13i/BDI132 Complemen-
2 tary Plastic Transistors ssp \

= Unmarked

\ Untested Paks
\\‘ B 50 Germanium Transistors sSp

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 bglow.

>

///I//////////////////////////////////////////l/l/////
_{ Our famous P1Pak

is still leading in value

Full of Short Lead Semiconductors and
Electronic Components, approx. 70, We
guarantee at least 30 really high quality

A\ A LN L
Gver 1,000,000
]

Transistors

/
in stock 7
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

/

\\\\

PNP, AF and

\:\} B66 |50 Germanium Diodes 55p

Min. glass type

B84 Silicon Diodes DO-7 glass
100 3o D im0 oas6s  55p

:1.13 Sil. Diodes sub. min. factory marked Transistors PNP and NPN,
100 IN914 and INSI6 types ssp . . and a host of Diodes and Rectifiers mounted
£ i * Pak of TYPE''A" PNP Silicon Alloy, TO-5 can. on Printed Circuit Panels. Identification Chart
HI6 | § Experimenters’ Pak o SSP TYPE "'B'* PNP Silicon, plastic encapsulation. supplied to give some information on the
Integrated Circuits. Data TYPE “E” PNP Germanium AF or RF Transistors.
supplied TYPE “'F"" NPN Silicon plastic encapsulation.

H20 20 BYI26/7 Type Silicon Recti- 55p TYPE “G" NPN Silicon, similar ZTX300

Please ask for Pak P if'only 559

| I

T, 7772

c;lr:sl A G, (RIS ?YngEe “H'" PNP Silicon, similar ZTX500 % /////////////// //////
H34 |5 Power Transistors, PNP, range. /
Germ. NPN Silicon T0-3 55p 8 RELAYS FOR £I'Inp PNP 27)p. //// Va

A

\

z
>
X
m

) I s
Make a rev counter

for your car
The “TACHO BLOCK™. This encapsulated
block will turn any 0'ImA meter into a
linear and accurate
rev. counter for

any car with
normal coil O p each

ignition system.
N

\

High Speed
Magnetic
Counter

4 digit (non-reset)
24V or 48V (state which,
4x1x1in, 33p, p.p. 5p.

Please send me the FREE Bi-Pre-Pok Catalague.
ADDRESS ...
MINIMUM ORDER 55p. CASH WITH
POSTAGE.

/
ORDER PLEASE. Add 1ip post and packing
BUY THESE GOODS WIiTH ACCESS //

/
7,
per order. OVERSEAS ADD EXTRA FOR

LT
T

(,

=
l Dept.A. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
.pAK L n TELEPHONE : SOUTHEND (0702) 46344

© Rey; No 820919
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PRICES INCLUDE VAT

SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand
new components
throughout. 5 ailicon
transistors plus 2
power output transis-
tors in push-pull. Full
wave rectification.
Output approx. 13W
r.m.s. into 8 ohm.
Frequency  reaponse
12Hz—30KHz + 3db.
Fully integrated pre-
amplifier stage with
separate Volume, Bass boost and Treble cut controls.
Buitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity 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 £12:00 7.
DE LUXE STEREO AMPLIFIER

A.c. mains
200-240 volta.
Using heavy
duty fully
ieolated
tnaina trans-
former with
full wave
rectification

, giving ade-

= quate smoothing

) with negligible hum.

at Valve jine up:—2x
ECLB6  Triode Pentodes.
1< KZ80 as rectiffer. Two dual potentiomecters are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate ‘‘balance’’ control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts niono), into 3 ohm speakers. Full negative
teedback in a carefully calculated circuit. allowa high
volume fevels to be used with negligible distortion.
Bupplied complete with knobs, chassis size 11in. w x 4in. x.
Overall height including valves 5in. Ready built and
tested to a high standard. Price £|o45. P. & P.50p.

NEW! POWER SUPPLY UNIT

200/240V A.C. input. Four switched fully smoothed D.C.
outputa giving 6V and 734V and 9V and 12V at 1 amp
on load.

Fitted insvlated output terminals and pilot lamp indicator.
Hammer finish metal case, overall size 6° x 31" x 23"
Bultable for Transistor Radios, Tape Recorders,
Ampllﬂgr-. etc., etc, Ready built and tested.

PRICE £5 *;:*

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For TO3, complete with mica's and bushes. Size 2{in x
3in approx. 28p pair. P. & P. 6p.

FOR PERSONAL CALLERS ONLY! Limited number of
8tereo Radiogram chassis covering LW/MW/FM bands.
Monoradio and stereo gram. Overall size approx. 164*W,
631°H, 8°D. 4 Watts per channe! output. ONLY $16-50.

HI-FI STEREQO HEADPHONES
Adjustable headband with comfortable fAexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Fr P $0-15,000Hz. Matching

RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST B.S.R. C109/C120 AUTOCHANGRR UNITS.
‘With latest stereo/mono compatible cartridge £7:60 plus
60p P. & P. '
SPECIAL BARGAIN OFFER!
Limjted number of BESR C123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY £8.00 plus P. & P. 60p.

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge ‘‘Colorcoat’
plastic coated steel. Resonance free. Deslgned to take
Garrard 1025, 2000, 2026TC, 2500, 3000, 3500, 5100,
8P25 II and 111, 8L65B, AT60, etc., or B.8.R. C123, C109,
C129, A21, etc. Biack leatherette finish. Size 12}in x
14}in x 34in high (approx. 7%in bigh, including rigid
emoked acryliccover). P. & P. 70p. Now only £4-95

LATEST ACOS GP91/18C Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Univeraal mounting bracket.
£1-50. P. & P. 16p.

SONOTONE 8TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus. Diamond Rtereo LP and 8apphire 78. ONLY
£2:30. P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for 8tereo LP. £2:80. P.& P, 16p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. £1-83. P. & P. 16p.

LATEST RONETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono/stereo records on mono equipment $1-50,
P. & P, 16p.

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transtormer, ECC88, EL84.
and rectifier. Beparate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in. w. x 3d. x 6 h. Ready built and tested.
PRICE £5:00. P. & P. 50p. ALSO AVAILABLE
mounted on board with output transformer and speaker,
PRICE £6-30. P.& P. 60p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautitully made teak finish enclosure with most
attractive Tygan-Vynair front. 8ize 16in high
x 104in wide x 6in deep. Fitted with E.M.I.
Ceramic Magnet 13inx8ip bass unit, two H.F,
tweeter units and crossover. Max. power handling
10W. Available 3, 8 or 156 ohm impedance.

Our Price £9°25 cur. 75p.

CABINET AVAIL.SEPARATELY £495. Carr. 66p.
Also available in 8 ohm with EMI 13in x 8in, bass
speaker with parasitic tweeter. £7-15. Carr. 76p.

impedance 8-16 ohms. Easily converted for mono. PRICE
£3-30. P. & P. 25p.

HAVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

———— ovm—
NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING

HIGH QUALITY READY DRILLED
PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EASIER CONSTRUCTION

A really first-class Hi-Fl S8tereo Amplifier Kit. Uses
14 transistors including Sillcon Transistors in the first
five stages on each channel resultlng in even lower nolse
level with improved sensitivity. lntegrated pre-amp
with Bass, Treble and two Volume Controls. Suitahle for
use with Ceramic or Crystal cartridges. (Very simple
to modify to suit magnetic cartridge—Instructions
Included). Output stage for any speakers from & to 15
okma. Compact design, all parte supplied including
drilled metal work, high quality ready drilled
printed circuit board, smart brushed anodised
aluminium front panel with matching knobs, wire, solder,
puts, bolts—no extras to buy. Simple step by atep
instructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.m.s. per channel into § ohms. 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 —18dB.
Negative feedback 18dB over main amp. Power require-
menta 35V at 1-0 amp. Overall size—12”" wide x 8° deep
x 21 high.
Fully detailed 7-page construction manual and parts list
free with kit or aend 18p plus large 8.A.E.
PRICES AMPLIFIER KIT, £11-85 P.& P. 20p.
(Magnetic input components 33p extra)
POWER PACK KIT, £3.50 P.& P. 35p.
CABINET, £3-50 P.& P 35p.
(Post Free If all units purchased at same time). Full after
lea service. Also available ready bullt and tested,
225-00. Post Free.
Note: The above amplifier (s suilable for feeding two
mono sources into inpuls (e.g. mike, radio, twin record
decks, ete.) and will then provl}l; mizéing and fading
faeili N d Hi-Fi D X

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound tully
isolated mains transformer, rectifier and ECLS2 triode
Pentode valve as audio amplifier and power output stage.
Impedance 3 ohme. Output approx. 3-56 watts. Volume
and tone controls. Chassis size only 7in. wide » 3in. deep x
8in. high overall. AC mains 200/240V. Supplied absolutely
Brand New, completely wired and tested with good

quality output transformer.
£3-85 P&

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210-240V, 8econ-
dary combinations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 amps
full wave. 8ize 3inL x 34inW x 3inD. Price £2-81. P.&P. 40p

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

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR 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 response 15Hz—26K Haz.
Gain 26dB. 8olid encapsulation size 124 x 1§ x 3in.
Brand new — complete with instructions. Price
81. P. & P. 15p.

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

Diode Equivalenta 80p

Transistor Equivalents 80p

Transistor Characteristics 120

All three together £2-60 POST FREE

HANDBOOK OF THANSISTUR EQUIVALENTS
AND SUBSTITUTES

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

OUR ROCE BOTTOM
BARGAIK PRICE

LOUDSPEAKER BARGAINS
5in 3 ohm £1-25, P. & P.15p. 7 X 4in 3 obm £1-40,P. & P.
20p. 10 X 6in 3 or 15 ohm 22-10, P. & P. 30p. E.M.I.
8x5in 3 ohm with high fiux magnet £1-70, P. & P. 20p.
E.M.I. 13} x 8in with high flux ceramic magnet with
parasitic tweeter 3, 8, or 15 ohm £8-50. P. & P. 30p.
E.M.I. 13 % 8in, 3 or 8 or 156 chm with two inbuilt tweetera
and crossover network £4-65. P. & P. 30p.
EMI CERAMIC MAGNET HEAVY DUTY TWEETER.
pprox. 34in. Av. 3 or 8 or 15 ohms. £1-25 plus 20p p. & p.
BRAND NEW. 12in 15w H/D Speakers, 3, 8 or 15 ohm
{state which). Current production by well-known British
maker, Now with Hiflux ceramic ferrobar magnet
assembly £9-90. Guitar models: 25w 29-80. 35w £11-00.
P. & P. 4bp each.

Jor d P uge, ele,

) 3-VALVE AUDIO
AMP. HAM MK I
Designed for Hi-Fi reprodue-
tlon of records. A.C. Maine
operation. Ready built on
plated heavy gauge metal
chaasis, size 7}in w. x 4in. d. x
4%in. b. Incorporates ECC83,
ELS4, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm
speaker. Bepurate volume control and now with improved
wide range tone controls glving baas and treble lift and
cut, Negatlve feedback line. Output 4} watts. Front
panel can be detached and lends extended for remote

g of controla. C I with knobs, valves, etc.,
wired and tested for oniy £8-00, P. & P. 45,

HSL “FOUR” AMPLIFIER KIT. 8imllar ln appearance
to HA34 above but employs entirely dlfferent and
advanced circuitry. Complete set of parts, etc. 2450,
P. & P. 45p.

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly ﬂnlllhed
| )

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10° TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. 8 ohm impedance.

£3-70. P. & P. 85p.

with an output of
14 watta from 2
ELS84s in push-pull,
8uper reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and

Also available specification as above but size 107 x 67
28-70 and size 8” round £2-60 P. & P. 35p.

12in “RA” TWIN CONE LOUDSPEAKER
10 watta peak handling. 3, 8 or 15 ohm, 82-75, P. & P. 36p.
“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

11%in X 14 4#in X 1&in deep. Welght 19oz.

i Impedance

8 pole 3 way 2 bank low loss Yaxley type switches 13"
sections. Btandard spindle. 2 switches 88p + 10p P. & P.
NEW IS8UE—Thyristor, Triac, Diac, etc. encyclopedias
98p Poat Free.

Power handl 20W r.m.s. (40W peak).
8 ohm only. Response 40Hz-20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc,, and used with
or without baffle. 8end S.A.E. for full details. Only
26-85 each. P. & P. 34p.

to follow each other.
Fully shronded section wound output transformer to
match 3-156Q speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good iift and cut. Valveline-up 2 EL84s, ECC83, EF86 and
RZ80 rectifier. 8lmple instruction booklet 15p plus 8.AE.
(Free with parta), parts soid separately, ONLY 29-80.
P. & P. 60p, Also available ready built and tested $13-00.
P. & P. 70p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 04 in. wide. Our price £1.10 yd. length. P. & P. 16p
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.19 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, OX OVERSEAS ORDERS
CHARGED EXTRA.

360

Practical Electronics

April 1974



Fig. 23. Transistor breakdown voltage meter

Fig. 24. Transistor gain meter

The BC184 transistors act as controlled current sources.

The multivibrator frequency is proportional to the
current provided by the BCI184 transistors which is
proportional to the control voltage. Another voltage
to frequency converter is shown in Fig, 2lc¢.

SEMICONDUCTOR TESTING

Another field of application for constant current
generators is the testing of many semiconductor
devices. For instance, to find the voltage of a Zener
diode without a constant current source, it is necessary
to measure simultaneously the voltage across the
diode and the current through it. The diode is con-
nected to a power supply and the supply voltage is
adjusted until the diode current reaches the desired
value, when the Zener voltage is read on the voltmeter.

With a current source, the test procedure is simplified.
The test circuit is given in Fig. 22, The current
generator ensures that the correct current flows through
the diode with no need for any adjustment; the Zener
voltage is simply read on the meter. '

It will be noticed that the circuit of the Zener tester
is similar to that of the linear scale ohmmeter and,
in fact, the ohmmeter can be used to test Zener diodes
provided that the supply voltage of the meter is greater
than the sum of the Zener voltage and the knee voltage
of the current source.

Practical Electronics April 1974

If a variable current generator is used, the slope
resistance of the Zener diode can be found by noting
the change in Zener voltage as the current is varied.
This circuit can also be used to determine the material
from which a semiconductor diode is constructed.

The diode is connected to a current source providing
between 1 and 10mA using the circuit of Fig. 22. The
diode should be forward biased. If the voltage across
the diode is about 0-1 to 0-3V at 1mA or 0-2 to 0-4V at
10mA, the diode is made of germanium.

A silicon diode has a forward voltage of about 0-5 to
0-7V at ImA and 06 to 0-8V at 10mA. The diode, of
course, could be one of the junctions of a transistor.

BREAKDOWN VOLTAGES

With only slight alteration, this circuit can be used to
measure the breakdown voltages Vs(cro), Vs(cBo) and
VeEBO) Of transistors. For these measurements, a
current of about 100xA is required and the supply
voltage must be higher than the expected breakdown
voltage. Therefore the constant current generator
itself must have a breakdown voltage greater than the
supply voltage.

Fig. 23 shows a circuit using a cascode current
source with a high breakdown voltage.

To measure Vp(ceo) of an npn transistor, the base is
left unconnected, the collector is connected to terminal
A and the emitter is connected to terminal B.

To measure Vpcro) the collector is connected to
terminal A, the base is connected to terminal B and
the emitter is not connected.

The VgEBo) is measured in the same way as Vg(cgo)
except that the emitter and collector connections are
reversed.

To test pnp transistors the connections to the tester
are reversed. The meter requires an amplifier since the
test current is so low. A simple emitter follower as
shown in the circuit diagram is suitable in this applica-
tion because the 0-5V error it causes is unimportant.

MEASURING CURRENT GAIN

Transistor current gain Arg is the ratio of collector
current to base current and is usually measured at a
specified collector current. The simple method of
measuring hrg by applying a known base current
and measuring the resulting collector current is un-
satisfactory if transistors with a wide gain spread are
being tested.

One solution is the use of a current generator to define
the emitter current which is virtually the same as the
collector current. The test circuit is shown in Fig. 24.
The emitter current is set by the f.e.t. current source and
the base current is measured by the microammeter.
The hre can then be calculated from the equation:

hyE = e =k 7 Iy
B
*

This test circuit has the additional advantage that the
collector voltage Vcc can be carried independently to
study the effect on the operation of the transistor. If a
variable current source is employed, the transistor gain
at various currents can be determined.

The circuits described above have necessarily covered
only some of the possible applications of constant
current generators and many more uses will no doubt
occur to the reader. Y
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A selection of readers' suggested circuits. 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.

SIMPLE TRANSISTOR TESTER

Tms ctreutT (Fig. 1) uses an ACI28 or similar
ing an approximate value for the common
emitter current gain of small signal transistors, and
will also indicate whether the transistor under test
1S npn or pnp.

When the transistor under test is npn, and the top
of the circuit is positive relative to the bottom, the
transistor will conduct, its base current passing
through RI1. Part of its collector current flows
through D2, the meter and the base emitter junction
of TRI. TRI turns on and Le.d. D3 lights, indicat-
ing npn. The meter is proportional to the gain of
the transistor under test.

When pnp devices are under test conduction
occurs via the other half of the bridge causing l.e.d.
D4 to light.

Potentiometer VR1 shunts some of the collector
current preventing the base currents of TR1 or TR2
becoming excessive whilst the collector current of the
transistor under test is kept reasonable.

If ME1 is a 200A type calibrated 0 to 500 then
the value of the shunt should be a ninth of the entire
meter and bridge resistance, the prototype using a
100() preset. A transistor of known gain is used
to set VR1. TRI1 and TR2 are any high gain silicon
types. The transformer secondary should not have
an output in excess of 2:24 volts.

A. D. Baily,
Loughborough, Leics.

TR1 * TR *

“NPN
a RY
Y 20kn

PNP’

IN9S4 IN914

~O—

TRANSISTOR
Ob  UNDER TEST

)

¥ SEE TEXT

Fig. 1. Circuit diagram for'a simple transistor tester
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A

800-1,000V SUPPLY

T 800-1000V
Fig. 1 ———»>
TR1 t
3500
AC120
330 5000
C1 S 0-005pF
L2 HIGH
VOLTAGE
4.5V
—_—

HE switch circuit of Fig. | uses an n-channel

transistor which should be fitted with a heat-
sink. The battery takes around 250mA but varies
with ‘the secondary load. ‘

The secondary voltage varies with the load (a
load should be present with the battery connected
to prevent heating of TR1).

The choice of transformer is not critical but it
should have two Lt. windings with L1 at least twice
the voltage of L2. .Cl is chosen to have a high
reactance at the frequency of operation.

J. Hollis, Derby.

SWITCH-ON SURGE ELIMINATOR

NEUTAAL = Fig.1
EARTH l
PR T

we |~ . — A

s1

'—o——é Ls.
NC

10000
AMPLIFER RELAY CONTACTS
R2 8-0Nn
w

A NUMBER of audio amplifiers suffer from
switch-on current surge through the loud-
speakers, particularly low impedance speakers.

The circuit of Fig. 1 overcomes the problem by
connecting the speakers to the amplifier only after
the initial current surge to the output capacitors has
occurred.

When the amplifier is initially switched on by S1,
C1 starts to-charge. At the same time the amplifier
output capacitor C2 charges up through R2. When
C1 reaches the potential required to operate the relay
coil the contacts are switched over replacing the
dummy load R2 with the loudspeaker.

The value of Rl is best found by experiment or
can be calculated by dividing the supply voltage by
the relay rated current and then subtracting the
resistance of the relay coil.

C1 should be about, 2,5004F so as to allow the
relay contacts to remain open long enough for the
output capacitors to become fully charged.

This is normally about 3 to 5 seconds. Only one
channel is shown here but for stereo the relay should
be two-pole and of course of an operating voltage
less than the power supply rail voltage.

J. Farrimond, Wigan, Lancs.
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ELECTRONIC SWITCH

HE switch circuit of Fig. I uses an n-channel

fe.t. (e.g. 2N5457 or MPF102, etc.) to present

either a high or a low impedance earth return path
to the signal to be switched.

The main advantage of such a system is that it
removes the need for audio r.f. signals to be fed to
switches, the signal switching can occur on a circuit
board whilst the mechanical switch handles only a
d.c. signal. This helps reduce hum pick-up and other
undesirable strays problems.

As can be seen, in the “off” state the fe.t. is
biased to conduct heavily, thus effectively shorting
the a.c. signal to earth. Switching the f.e.t. to the
“on” state biases it into the non-conducting region
thus presenting a high impedance down the earth
path. This allows the a.c. signal to continue virtually
unattenuated.

In fact a large number of these switches can be
driven from one d.c. switch without risk of cross-
talk, thus reducing the number of multiple-pole
switches needed. In addition, the control voltage
could be obtained from logic outputs.

g oF 22k0 22k0

—10v

oFFI
(e, +—o

Fig. 1. Switch circuit diagram

Switch performance can be improved if required
by biasing the gate slightly positive, about 1V,
in the off position.

P-channel f.e.t.s may be used with suitable reversal
of the gate voltage. The two capacitors act as d.c.
blocks to prevent d.c. appearing at the f.e.t. The
stage following the fe.t. switch should have an
impedance in excess of 50k() to avoid excess loading.

C. G. Louisson,
Imperial College, London.

St

NEON TESTER
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NEON UNDER TEST

HERE are many simple timer circuits which make
T use of neon discharge devices in conjunction
with an RC circuit. As is well known, long time
delays require large C values and, of course, com-
ponents with good insulation qualities since the
ultimate time period length is usually set by the
limitations caused by leakage currents.

The circuit of Fig. 1 is capable of testing neons
to assess their suitability as time delay elements.

With the neon under test connected as shown,
supply of power by depressing the push-to-test
switch energises two timing circuits. The first is
via R1 and C1 whilst the other is via R2, the accept
lamp, R3 and C3.

Practical Electronics April 1974

Fig. 1. Circuit diagram for the neon tester

Component values, particularly that of R1 which
may be as high as 200M({), are selected such that
an acceptable neon causes the first timing network
to reach its striking voltage prior to the second.

When this happens SCR1 will fire and the accept
lamp will light up. Releasing the test switch resets
the unit for the next test. ‘ _

Should the neon be rejected through high leakage
current, a cracked glass or too high a striking volt-
age, C3 will become charged more quickly so as
to fire SCR2 and 3 and thus illuminate the reject
lamp.

Diode D3 and resistor R6 discharge C3 at the
end of a test so that the second timing circuit always
starts from the same condition.

A. J. Woolward,
Roborough, Plymouth.
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VARIABLE YOLTAGE TRANSFORMERS ’

INPUT 230/240V a.c. 50:60 OUTPUT

VARIABLE 0-260Vv

Al Types

-SHROUDED TYPE

05 KVA (24 amp) (MAX) £10-00
! KVA (Samp) (MAX) £14.70
2 KVA (10 amp) (MAX) £18:10
3 KVA (I5amp) (MAX) £31-25
4 KVA (20 amp) (MAX) £72:50

37-5amp (MAX) £102-50
CARRJAGE AND PACKING
EXTRA

L.T. TRANSFORMERS

All primaries 220-240V

Type No. Sec. Taps Price Post
| 30. 32, 34, 36V at 5A . £4-70 +45p
2 30, 40, 50V act 5A £6.90+60p
310, 17,18V at 10A £5-00 +50p
4 |7.V at 20A £6-50 +60p
5 17 18, 20V at 20A £7.30 +60p
6 6. |2 20V at 20A £6-90 +60p
7 24A at 10A £5-30 + 50p
B 4,6, 24, 32V at 12A £7.20 +60p
9 6 and 12V at 10A £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, |15V out for U.5.A.
equipment, or reverse to obtain 240V from |I5V.
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, height
190mm, width 230mm. in original maker's wooden
case, £8. Carr. £1.

PARVALUX TYPE SDI9 230/250 VOLT A.C.
REVERSIBLE GEARED MOTORS

30 r.p.m. 40 Ib. ins.
Position of drive spindle
adjustable to 3 diHferent
angles Ex-equip-
ment Tested and in
first-class running order.
A really powerful motor
oHered at a fraction of
makers’ price. £6:30, Post 60p.

AEfA.C. MOTOR

Smooth running, powerful,
continuously rated,

reversible motor 130/250V a.c
50 cycle /S0 H.P., RPM 900,

0'25A. £3-50 posl S0p.

METERS NEW! 24in Flush
round. Available in D.C. Amps 1, 5, 10,
15, 20 or A.C. Amps |, 510, 15,20,

bothtypes £2-00. Post |5p. Voltmeter
0-300V A.C. £2, Post I15p.

600 WATT DIMMER SWITCH

i Easily fitted. Fully guaranteed by

| makers, Will control up to 600W of all

" tﬂ lights except fluorescent at mains

| g voltage. Complete with simple in-
seructions. £2.75. Post 25p.

2000 WATT POWER CONTROL

For Power toois. Heating, Sewing Machines, Lighting,
et¢ £8:00, Post 27p

VENNER TIME SWITCH

TYPE MSQP
200/250 Voit 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. 5 amp. 250 volc.
Price 75p. Post |5p.

STROBE! STROBE! STROBE'!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing 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

Ideally suitable for schools, laboratories, etc.
Speed adjustable 1-80 f.p.s.
Approx. 3 output of Hy-Lyght. Price £12:00.

Post 50p.
HY-LYGHT STROBE MK 111

For use in Iarge rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
L-zht 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 flash 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.

23;7" Hy-Lyght case including reflector £7. Post
P-

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits.
Post 15p.

Price 55p.

RAINBOW STROBE FOUR LIGHT
CONTROL MODULE

Will operate four of our Hy-Lyght 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 wate lamp. 200/
240V AC. Features
extremely efficient op-

tical system. £18-50.
Post 50p.

6 INCH COLOUR WHEEL
As used for Disco

lighting effects, etc. Price £4-50. Post 30p.

BIG BLACK LIGHT

400Watt. Mercury vapour
ultra violet tamp.
Powerful source of wu.v.

Innumerable industrial appli-
cations also ideal for stage,
display, 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

4f¢ 40 watt. Price £5-50. Post 30p. 1ft 20 watt,

£4.25, Post 25p. {(For use in standard bi-pin
fittings.)
MINI. 12in 8 watt, £1.60, Post ISp. 9in 6

watt, £1-30. Post 15p. Complete ballast
unit and holders for 9in and 12in tube,
£1.70. Post 25p. (%in and 12in measures
approx.} 2

AUTO FADE
COLOUR BLEND MODULE
Will control up to 750W. of lighting.
Automatic fade-up, fade-down at a man-
vally pre-selected timing, which may be
varied between | second to | minute.
Based on 10 amp triac for maximum
reliability. Ready buile with switch and
Time Control, on 4" x 5" glass P.C.
board. Three modules or more can be
sequenced to obtain fantastic colour
blending effects. Price £12:50. Post 30p.

UNISELECTOR SWITCHES
N EW 4 Bank 25 Way. AR

24V d.c. operation. £6:90, Post

30p. 6 Bank 25 Way, 24V d.c.
£7-90. Post 30p. 8 Bank 15
Way, 24V d.c. operation.
£9.50, Post 40p.

Srelaae

TRIACS
GENERAL ELECTRIC POWER-GLAS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability. Type SC{46D
10 amp, 400 P1V, £1. Post 5p. Type 5CI46E 10 amp,
SO0 PIV, £1.30. Post 5p. (Inclusive of data and applica-
tion sheet.) Suitable Diac 18p.

All Mail Orders-—Callers—Ample Parking
Dept. PE4, 57 BRIDGMAN ROAD
CHISWICK, LONDON W458BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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PROGRAMME TIMERS
230/240V a.c. IS r.p.m. Motors.
Each cam operates 2 ¢/o micro

switch. Ideal for lighting effects,
animated displays, etc. Ex equipment
tested.

£2-50 post 30p.
6 cam modef. £3-25 post 30p.
12 cam model. £4.00 post 35p.

All prices are subject to

10% VAT. (iopin the £)

To aul orders add 10% VAT to total
value of goods including carriage/
packaqging.

SERVICE
TRADING CO

4 cam model.

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/ 1 kfohm
£1-15. Post 10p.
50 WATT |/5/10/25/50/I00/150/500/|k'I 5k/

ohm £1-60, Post 10p.

100 WATT | S/IOIIS/SO 100/250/500/ 1 k/1-5k/2:5k/
3:5k/5k ohm £2-35. Post 15p.

Black Silver, Skirted knob calibrated in Nos.
1.9, I }in. dia. brass bush. Ideal for above Rheostats,
22p each.

RELAYS

SIEMENS, PLESSEY, Etc
MINIATURE RELAYS

Col.(}) 2 3 4
Coil ohms
52 4-6 &M 80p*
Col. (2) 58 5-9 6clo 80p
Working 150 4-9 2¢c/o 70p*
d.c. voles 185 812 6M 60p*
Col. 3 308 9-14 4cjo 75p*
Contracts 410 10-18 4¢lo 70p*
Col. (4) 700 16-24 4M 28 60p*
Price 700 16-24 4clo 80p*
700 15-35 2 c/o HD 70p*
HD = 700 6-12 | ¢/o HD  50p*
Heavy duty | 700 20-30 6 c/o 80p
,500 36-45 &M 60p*
*Incl. Base | 2,400 30-48 4¢/o 60p
. 5,800 24-26 2 ¢c/o 60p*
All prices 9,000 40-70 2 c/o 60p*
inch. P. & P | "Ty5) 85-110  6M 60p*

6 VOLT D.C. | make contacts 35p. Post Sp.

6 VOLT D.C.2 make contacts 75p. Post 5p.

9 VOLT D.C. RELAY

3 ¢cfo 5 amp contacts. 70 ohm coil. 75p. Post 5p.
12 VOLT D.C. RELAY

3 ¢/o 5 amp contaces. 75p. Post Sp.

24 VOLT D.C. 3 ¢c/o 75p. Post 5p.

CLARE-ELLIOTT TYPE RP7641 G8

Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
70p post paid.

100 VOLT A.C.

2 c/o seated type,
Post 10p.

24 VOLT A.C.
55p. Post Sp.
240 VOLT A.C. RELAY. Mfg. by ITT. 240V A.C.
10 amp h.d. ¢/o contacts. Octal plug in base. (Similar
to illustration below). Price 75p. Post 5p.

HEAVYDUTY 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 |0p.

octal base £I.

Mfg. by ITT.2 h.d. ¢/o contacts.

DRY REED RELAYS

Mfg. by ERG, 12 volt d.c. encapsulated.

Single ¢/o 659, post paid. Two ¢/o 85p, post paid.
STC 280 ohm coil6/12V d.c. 3make metal shrouded.
60p post paid.

Other types available, state your requirement.

“HONEYWELL” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a ¢/o rated at
10-amps 240V. A.C. Black knob | in.
Fixing hole § in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

VERY SPECIAL OFFER
Micro Switch. 5 amp c¢fo ¢on-

tacts. M.f.g. bg. Honeywell
NEW. Twenty for £1-50. Post
10p (min. 20).

‘HONEYWELL' LEVER OPERATED
MICROSWITCH

10 amps 250 volt A.C. c/con-
tacts. In maker’s carton.
PRICE: 10 for £1-90, Post |5p.

INSULATION TESTERS
Test to L.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 6lb.
1,000V, 1,000 megohms, £34. Post
209. 500V, 500 megohms, £18, Post
Op.

NEW!

24 VOLT DC SOLENOIDS

Unit containing | heavy duty solenoid approx. 251b
pull linchtravel. Two X approx. lIbpull {inchtravel.
6 - approx. 4oz. pull § inch travel. One 24 volt d.c.

| heavy duty single make relay. Price £2-50 P +p 60p.
Absolute bargain.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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EVERYTHING YOU NEED IN OUR

NEW CATALOGUE
PRICE 20p

/Marshall

A.Marshall & Son{London) Limited
42 Cricklewood Broadway London NW2 3HD,Telephone 01-452 0161
&65Bath Stree{GIas‘gow G2 28X Telephone 041-332 4133
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range 3N140 0 t 2 - R ) - ust an acking 13p per | a ‘ 3 -
011|5N141  0.81/AF280 0.64|BCY40 0.87|BFX84 0.24 ME4102 0.1 order. Europe 25p. CA3020 1-85/CA3047a 2:92|CD4000ae 0-51 |CD4043ae 211
2N3053 0-82(3N142  0.58| AFY42 0.74( BCY42 0-15BFX85 0-30| ME4103 0.10  Commonwealth (Air) 65p |CA3020a £:01/CA3048 2:34|CD4001ae 0-51 (CD4044ae $-11
UN3054 0.88|3N143 0.78(AL102 (.78 BCY43 0-15| BFX86 0-25§ ME4104 0-11 (MIN). Matching charge | CA3021 1-90{CA3049 1.98|CD4002se 0-81 | (Dyo45ae 265
2N3055 0.96/3N1s2 0-92/AL103  0-70| BCYS8 0-21 BFX87 0-28|ME4101 014  (audio transistors only) 1op |CA3022 1.61/CA3050 2-28)CD4006ae 2461 () 0 0o o gy
2N3390 0-26|3N153 0-81 ASY26 0.30| BCY59 0-22| BFX88 0.25(ME6102 0-18 extra per pair. Prices CA3023 1.86/CA3051 178 |CD4007ae 0-81| 0 in o Tl
2N3391 0-28(3N1o4 0-84 (A8Y27 0.38(BCY70 0-17|BFX89 o-qs\msaoo‘z 0-17 | subject to stock CA3026 1-25/CA3052 1.80| CD4008ae 2:53
9N3391A0-29|3N159 117|ASY28 0.28| BCY7l 0.22{BFY10 0.35| MES003 0.16 availability. CA3028a 0-88/CA30563 0-52|CD4009ae 1.07 |CD4049ae 0-90
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

Type [Pricep Type [Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep
AC107 22  AD161 39  BClss 850 « BDI1G 88  BF1i6 39 (441 38 ST140 14  2N1307 g3 2N2926(R)11  2N3906 80
AC113 20 AD162 39 BClei 11 BDLI6 88  BFI77 39  C442 33 STI41 18  2N1308 26 uN2926(3)11 2N4068 13
ACl16 22 ADI6I & BCl4s 11 BDI21 66  BFITK 33 C444 39 TIS43 33 2N1309 26 2N3010 77 :N4059 11
ACIITK 82 ADIf2(MP) BC149 13 BDI23 72 UBFI179 88 C450 24 UT46 30  2N1613 92 ©N3011 16 2N4060 13
aAc12z 18 75 BClpu 20 BDI124 76 BF180 33  MATIov 21 ZN4ls £1.20  2N1711 2 2N3053 19 2N4061 13
WCl25 18 ADTI4v 56 BC131 g8 BDI31 55 BF181 33  MATIOl 22  2G301 ~ g1  2N1889 36 2N3054 61 ©9N4062 13
4Cl26 19 AF114 27 BCi15: 18 BDI32 88  BFI82 44 MATI20 21 2G302 21 2N1890 50 2N306 55 2N4284 19
WCl27 20 AF115 27 BCls3 31  BD)33 72 BF183 44  MaTIl2l 22 2G303 21 2N1893 41 2N3301 16 9N4285 19
ACI28 20  AF116 T BClos 88 BDI36 44 BF184 28 MJE2u55 86 206304 27 oNu147 79 2N339IA 18 oN4286 19
AC132 18 AF117 27 BC157 20 BDI36 44 BF186 83 MJE3055 62 20306 44  2N2148 63 2N3392 18 2N4287 18
AC13¢ 18 AFlLIE 89  5CI58 18  BD137 B0  BF187 80 MJE3440 56  2G308 38  2N2160 66 ©2N3393 16 2N4288 19
4C137 18 AFI2se 33  DBC159 18 BDI38 85 BF188 44 MPF102 46  2G309 39  2N2102 99 ©2N3394 18 oN4280 19
AC141 20 AF125 33  BCl60 50 BD)39 61 BF194 13  MPFloa 41  2G33% 22  2N2193 89 2N3395 18 2N4200 18
ACI41K 82 AF126 31  BCi6l 556 BD140 66 BF195 13 MPFlos 41 2063394 18  oN2194 39 2N3402 23 oN4291 18
AC142 20 AF127 31 BC167 13 BD156 88 BF196 18 oc19 26344 20 2N2217 24 2N3403 28 2N4202 18
ACI42K 98  AF13¢ 38 nBCle8 18 BD176 68  BF197 18  0C20 70 2G345 18  2N2218 22 2N3404 81 2N4203 19
AC151 17 AF178 55 BC16Y 18 BD176  "88 BF200 50 0C22 52 2G371 18 2N221% 22 ON3405 46 oNs172 18
AC13¢ g2 AF17% 56 BC170 18 BD177 72  BF222 £1.06 0OC23 54  26G371B 13 2N2220 24 2N3414 17 9N5294 60
AC150 22 AF180 55 BC171 16 BD178 ki BF257 50 0C24 (1] 2G373 18 2N2221 22  2N3415 17 2NG457 54
ACIG6 22 AF181 56 nBCl72 18 BDI79 77 BF258 86  0C2 42 20374 10 oN2222 92 . 2N3416 81 oNb4s8 86
AC107 27 AF186 55 BC173 18 BD180 7 BF259 94 0C26 32 26377 338 2N2368 19 2N3417 81  2N5459 84
ACl66 g2 AF234 41  BOl74 18 BD186 72  DF262 61  0C28 55 26378 18  2N22369 16 2N352> 83  o2Ne211 76
AC186 82  ALl02 72  BC175 24 BD186 72 BF263 81  0C29 55  2G381 18  ©2N2369A 16 2N3Al4 74 28301 85
AC167 g2 ALly3 72 BC17; 21 BD187 77 BF270 38  OC3 46 26382 18 2N2411  27. 2N3616 82 283024 46
AC188 27 ABY26 28 BC178 21 BD188 ki BF271 38 0C36 56 2G401 338 2N2412 27 2N3616 82 28302 46
AC169 16 ABY27 88 BC179 21 BD18Y 88 BF272 88 0C41 22 26414 33 ON2646 52 2N3646 10 23303 81
AC176 B2 ABY2d 28 BCISO 27 BDIg0 83  BF273 39  OCé# 27 2G4l7 28 aN2711 23 2N3702 13 28304 77
AC177 27 ASY2Y 28 BC181 27 BD19% 84 BF274 a9 0C44 17 2N388 39 2N2712 23 2N3703 13 28305 88
AC178 81 ASYH0 2B BC182 11 BD196 84 BFW10 66 0C4d 14 2N338A 68l 2N2714 28  2N3704 14 28306 86
AC178 31  ABY51 28 BC182L 11 BDI97 99  BFX29 30  0C70 11 2N404 22 oN2904 19 2N3706 13 28307 88
AC180 22 ASY5: 28 BCI83 11 BDius8 88 BFX84 24 0C71 11 2N404A 3l 2N2904A 23 2N3706 18 28321 [
ACI80K 82 ASYO$ 28 BC183L 11 BD199 21.0b BFX85 33 0c72 18 2N524 48 2N2905 28  2N3707 14 og399 46
AC]81 28 ABY S5 28 BC184 13 BD200 £1.05 BFX86 24 0oC74 18 2N527 54 2N2905A 28 2N3708 [ ] "
ACI181K 82 ABY66 28  BCIB4L 18 BD205 88 BFX87 27  0OCi5 17 oN398 48 oNoo06 17 2Nae9 1o 288224 4
AC187 24 ABY57 28 BCl86 81 BD26 88 BFX88 24  OC76 17 oN598 B0  9N2906A 0 2N37io 10 28323 62
AC187K 25 ABY58 28  BC187 81  BD207 81.08 BFY50 28  0OCi7 28  2N696 14  oN2g07 22 2N3711 10 28324 7
AC188 24 ABY73 28 BC207 12 BD208 £1-06 BFYb61] 22 0C81 17 2N697 15 2N2007A 24 ©2N3819 81 28325 ”
AC188K 25 A8Z21 4 BC208 12 BDY20 £1-10 BFY52 22 0C81D 1?7 2N698 27 9N2023 18 2N3820 55 28326 7
ACY17 g8 BC107 12 BC209 18 BF115 27 BFY53 19  0C82 17 2N699 89  ,Noo24 18  2N3821 30  pg307 7
ACY18 g2 BClO§ 12  BC212L 12 BF117 80 BPX25 94 0C82D 17  2N708 8 2N2925 18 2N3s23 81
ACY19 22 BC109 13  BC213l, 12 BFLI8 77 B8X19 17 0OC83 22 ON706A 10 oN2926(G) 14 2N3903 a1 28701 46
ACY20 g2 BC113 11  BC21alL 18 BF118 77 BSX20 17 0C139 22 2N708 13  oND926(Y)12 2N3904 38 40361 4“
ACY2l 82 BCl14 17 BC225 8 BFI21 60 BSY25 17 OCl40 g2 2N711 88  9N9g26(0) 11 2N3905 31 40362 50
Agzg 53 ggug Y BC226 89 BF123 55 BSyze 17 oCled 8 uN7l7 gg
ACY?2 11 BC301 80 BF125 50 BSY27 17 QCI170 28  2N71L
ACY28 @1 BC1T 20 BC302 g7 BF127 68 BSY28 17 0CI71  £8  2N7I8A 5 DIODES AND RECTIFIERS
4CYss 88 BCIIE 11 BC303 36 BFI52 61  B8Y2s 17 0C200 28  2N726 31  sAl119 009 BYll4 013 Byzis 039
ACY3o 81 BC119 93 BG4 40 BFI>3 50 BSY3s 20 0C201 31  9N7e7 31  AAI20 009 DBY126 016 BYZ19 031
ACY31 81 BCl20 88 BC440 84 BF154 50 BSY3s 20 0C202 81 2N743 22 AAl29 000 BY127 017 CG62
ACY34 28 BCl2s 18 DBC460 40 BF155 77 B8Y40 31 0C203 28  2N744 22 AAY30 010 BYI28 017 (OAS1Eq.)
ACY35 28 BCi26 20 BCY30 27 BF156 53 B8Y4l 31 0C204 8 2N9l4 18  AAz13 01l BY130 018 0.08
ACY36 81 BCI32 13 BCY3l 29 BF1s7 61 BSYS; 14 0C205 39  2N918 38 BAl00 011 BY133 0-28  CG65l—
ACYi0 19 BCI3¢ 20 BOY32 33 BF158 61  B8Y9sA 14  0C309 44  2N929 23 BAlle 0-23  LY)6d 055 (0A70-0479)
ACGY4l 20 BCI35 13 BCY33 o4 BF159 68  Bulos £220 OCP7] 48  2N930 28  BAl26 024 BYX38/30 0-07
ACY44 89 BC136 17 BCY34 28 BF160 44 Cll 55 ORP60 44 2N1131 22 DBAl4¢ 048 046 0A5>  0.39
AD130 42 BC137 17 BCY70 18 BF162 44  C400 33 QRpPel 44  2N1132 24 BAlS¢ 013  BYZI0 038 OQASL 0-23
AD1s0 58 BC139 44 BCY7l g2 BF163 44  C407 28 poo 55 2NI302 16 BAlss 016 BYZIL 033 0Al0 039
ADlde g3 BCMO 33 BCY72 16 BFl6d 44 Cde 28 5 A 2N1303 18  RAL56 015 BYZI2 033 0A47 008
BC14l 33 BCZI10 22 BF165 44  C425 55 Pul 0 oN1304 18  BYI00 017 BYZ13 028 0A70  0.08
AD143 42 pBCl42 33 BCZ1] 28  BF167 24 C426 39  P346a 22 oN1305 19 BY101 013 BYZ16 044 0A79  0:08
AD14® 85 BCl43 38 BCZl2 28 BF173 24 C428 22 P397 46  2N1306 23 BY105 019 BYZ17 039 0a81  0:08
LINEAR INTEGRATED H ’
CIRCUITS DL 530 SERIES 74 Series T.T.L. L.C’s
Tpe No. so0 4y AT Price BI.PAK STILL LOWEST IN PRICE. FULL SPECIFICATION 1
72700 3  33p  30p Type 1 25 100+ § GUARANTEED. ALL FAMOUS MANUFACTURERS
72710 45p 43p 40p BP”E 15p l4p 13p Type Quantities Type Quantities Type Quantities
i 40p 38 35p BPO3: 16p  16p  14p 1 25 100+ 1 25 1004 1 25 100+
45p  43p  40p BP933 16p  16p l4p &p  fp  £p gp  &p £ &p ¢p £p
agp 36p  34p BP935 16p  15p  l4p & 7400 018 017 016 | 7451 018 017 016 | 74150 280 280 2.0
38p  36p  34p BE936 lép 150 14p § 7401 018 017 016 { 7453 018 017 016 | 74150 280 280 270
50p 45p  40p BPO44 16p  15p  1l4p Q§ 7402 018 017 018 | 7454 018 017 016 { 74151 110 106 1.00
50p 45p  40p BP945 300 28p 250 Q 7403 018 017 0.16 | 7460 018 017 016 | 74163  1.30 1.20 110
50p  45p  40p BP46 16p  14p  13p N 7404 018 017 018 | 7470 032 029 027 | 74154 188 1.90 178
80p 70p  80p BP948 30p  28p 260 W 7405 018 017 018 [ 7472 032 0.28 0-27 | 74155  1.50 146 1.86
£1.00 95p  90p BP95 700  65p 600 R 7406 039 03¢ 0381 | 7473 041 0.39 035 | 74156  1.50 145 138
£1.85 £1.80 £1.70 BPO62 15p  14p 130 R 7407 030 034 031 | 7474 041 039 036 | 74157 200 1.80 1.80
28p  26p  24p BP9093 46p  43p 400 W 7408 0-20 019 018 | 7475 0.50 0-48 046 | 74160 210 2.00 1.80
35p 83p  30p BP9094 46p  43p 400 @ 7409 020 019 018 | 7476 0-44 043 042 | 74161 210 2.00 1.90
asp 43p dop J| BP0 4bp 430 400 7410 018 017 018 | 7480 074 071 064 | 74162  4.40 4.16 386
£1.20 BP9094 46p 43p  40p § 7411 0-28 027 026 | 7481 130 1.6 120 { 74163  4.40 4.16 385
Devices may be mixed to quality § 7412 030 034 081 | 7482 086 0.5 094 | 74164  2.20 210 200
for quantity price. Larger quantity § 7413 0.32 031 0.30 | 7483 1-20 1156 1.06 | 74165 220 210 2:00
NUMERICAL prices on application, (DTL 930 i§ 7416 048 044 042 | 7484 110 1.05 1.00 | 74166  3.20 310 3.00
INDICATOR TUBES Beriea only.) 7417 048 044 042 | 748 3.50 3.40 3.30 | 74174 250 2-40 280
4015F  Minitron 7 Segment ¢ 7420 018 017 018 | 7486 035 034 033 | 74175 126 1.66 1.85
Indicator . 150 7422 055 0-53 0-50 | 7489 400 376 850 | 74176  1.85 176 1.66
MAN 3M L.E.D.7 SEGMENT 7423 55 063 080 | 7490 11)"113 iwg gga im }-gs ”8 }»gso
DISPLAY 0127in VOLTAGE REGULATORS 7425 0.56 0-53 0.50 | 7491 . -0 .00 | 74180 80 1. .
High Characters. .. 1.50 § TO3 Plastic 1-5 Amps 7428 0-50 046 0.44 | 7492 074 071 084 | 74181 500 460 4.00
D66 Side Viewing “NIXIE UAT7805. 5V (Equiv. to MVR 5V) f§ 7427 050 0-46 0-44 | 7493 074 071 064 | 74182 200 1.80 1.76
TYPE" Tube 16m/m  1.87 21.76 [ 7428 0.55 058 0-50 | 7494 085 0-82 076 | 74184  3.20 310 8.00
GR116  Side Viewing “NIXIE UA7812.12V (Equiv. to MVR 12V) fl 7430 018 017 018 | 7495 085 082 075 | 74190 215 210 200
TYPE" Tube 13m/m. 1.70 2176 [ 7432 0-50 046 044 | 7496 086 093 086 | 74101 216 2.10 2.00
7433 076 073 0-70 | 74100 }.go }32 Hg 74192 ;“2 §’%8 g»gg
7437 070 0-68 0.5 | 74104 07 1 . 74193 -1 . g
s DUAL-IN-LINE SOCKETS ) 7438 070 068 0.85 | 74105  1.07 104 100 | 74194  2.08 286 275
R.T.L. LOGIC I.C's 14 & 16 Lead Sockets for use with fi 7540 0.18 017 016 | 74167  0-44 042 040 | 74195  2.00 1.85 1.80
Price each DUAL-IN-LINE 1.C's. TWO Ranges § 7441 074 071 084 | 74110 060 0.656 0.50 | 74196 1.6 1.90 1.8
PROFESSIONAL & NEW LOW COST. § 7442 074 071 o.64 | 74111  1.88 1.7 121 | 74197 1.5 1.80 1.85
1-24 ¢5-99 100 up fl PROF. TYPE No. 1-24 25-99 100up @ 7443 1.20 116 1.10 | 74118 1.10 1.06 1.00 | 74198 5.00 4.76 4-50
CCRD 8 360 29 T8O14 14pintype 83p 30p 27p J 7444 120 1.1 110 | 74119  1.50 1.40 1.30 | 74199 500 4.76 4.50
: P P i T8016 16 pintype 38p 35p 3gp f§ 7445 1-98  1.85 1.80 | 74121 0-50 048 0-45 | Devices may be mixed to
ULS14 38p 36p 29y BPR14 l4pintype 18p ldp 12p § 7446 120 116 110 | 74122 1-50 1.45 1.40 | quality for quantity price.
{low cost) 7447 1.10 1.07 1.06 | 74123 3.00 280 2.80 | (TTL 74 series only.) Data ia
ULe23 66p  51p  46p BPSI6 16pintype 17p 16p 13p [§ 7448 130 1.07 1.06 [ 74141  0.85 0.82 0.79 | avallable for above series of
{low cost) 7460 018 017 016 | 74145 1.66 1.56 1.46 | ICs in book form. Price 36p.
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-the lowest prices!

BRAND N XA8 | UT46 UNIJUN
SERM. TArusoaal | RASONUUNCTION | QUALITY TESTED SEMICONDUCTORS | KING OF THE PAKS  Unequalled Value and Qualit
goded and Guaranteed Direct replacement ior £p
ak . EQVT | TI8S 43rand BEN 3000 | Q ! 20 Red spyt transistors 0-55
T1 8 263713 0C71 also electrically equiva- | Q 2 16 \\'l:nwp:put Ml l! tmll’!ll:‘sl:ms pnp 0-55 SUPER NEW BI-PAK UNTESTED
T2 8 D374 0Ci5 |lent 1o 2N2646 Q3 4 OC7T type transistors SEMICONDUCTORS
%3 g ?(}1;81]“’1‘ ggglll) h 3113 q 5; 1%0;2 3 4 6 (N)d(a:;chedlmnslstoru OC44/45/81/81 D 0- 55
3 b 3 a4 D trangistors : ST q
TS 8 2GIT OCE: Q6 5 OCT transiators . o0 Satisfaction GUARANTEED in Every Pak, or money back.
;5 8 2G344B 0OC44 GENERAL PURPOSE | Q 7 4 AC128 transistors pnp high gain 0.55 Pak No Descripti i
T saome oot |NOUHSMRSVICR |G 8 3 ARy b5 :
. - vpe transistore - U 1 120 Glass Sub-Min, (ieneral Purpose Germanium Diodes 0-55
T9 8 2G399A 2N1302 | 8IM, TO 2N708/8. BSY- | Q10 7 OCT1 type transistors 0-55 i T i r f =
T10 8 2G417  AF117 {27/28/85A. Al usable | Q11 2 ACI27/128 Complenientary paiis U2 60 Mixed Germanium Transistors AF/RF 085
All B5p each pak devices no open or short pnpinpn 0-55 U 3 73 Germanium Cold Bonded Sub-Min. like 0A5, 0447 0-55
———— | CiTCUIta. ALSOQ AVALL- JQI2 3 AF) 1§ type Lransi_slors . 0-55 U 4 40 Germanium Transistors like OC81, ACI128 0-58
ABLE in PNP 8im. to § QI3 3 AF117 type transistors 0-55 U 5 60 200m.A Sub-Min, Silicon Diodes
ND120 NIXIE DRIVER | 2N2006, BCY70. When | Q14 3 OCI71 1i.F. type transistors 0.55 S ML 210 Siicon Diodes =7 0-66
g*‘,;"glﬂoﬁ ¢ tor | oRteniu Cplease state | Q15 7 282026 811" Epoxy transistors U 6 30 S8il. Planar Trans. NPN like BSY854. 2N706 055
uitable replacement for | preterence NPN or PNI', nixed colours U 7 16 Sil. Rectifiers TOP-HAT 750mA VLTG. RANGE up to 1000 0-55
11280)‘(:'1 C407, 2N189%3 20 - 05%5 Qif 2 (-%{"I“‘Snss(l}nol;)s\v noige  Germanium ! l‘I 8 50 Sil. Planar Diodes DO-7 Glass 250mA like 0A200/202 . 0.5
1 2% 1004 50 For 1100 Q17 5 upn 2 x 8T.141 & 3 x sT 140 .. 055 U4 20 Mixed Voltages, 1 Watt Zener Diodes 0-58
0-19 0-17 0-18 180 Tor 192 Q18 4 MADT'S82 x MAT 100 & 2 x MAT Ul0 20 BAY30 charge storage Diodes [)0-7 Glass 0-55
500 For 825 120 3 25 Ki P .3 like © 9 ON© T 056
—————— 1000 For  1430]QI8 3MADTS2x MATI01& 1 x MaT LS sy AT Tl VRO el X 30 12N 03 )
0-55 Ul2 12 Silicon Igectlﬂers Epoxy 300mA up to 800 PIV 0-55
?’”l;‘ Loranm ;;n:a:)leolor SIL. G.P. DIODES gp Q20 4 OCN ‘Germaniunt transistors A.I. 0.55 U183 30 PNP-NPN 8il. Transistors 0C200 & 28 104 0-55
- k. Organ. Metal TO-18 300mwW 0-55 1 Q21 4 AC127 npn Germaninm iransistors 0-55 Ul4 150 Mixed Silicon and (. i bLiod 0-
kq"l‘ ZTx|300 6p each. | {oP1v(Min.) ]00 1 85 | Q22 20 NKT transistors A.F. R.F. coded = 0-55 Uls 25 NPN 8il. 1 . .emmm"-m-)] - INGOT e
ny Quantity. Sty 500 550 | Q23 10 04202 Silicon diodes sub-min. . 0-56 SN PN Bil. Planar Trans. TO-3 like BFY51, 2N697 0-58
et e | Full Tested 1,000 9-90 | 924 8 0481 diodes. . 0-55 U6 10 3 amp Silicon Rectifiers Stud Type up to 1000F 14 0-58
Ideal for Organ Buildera. { @25 15 IN914 Bilicon diodes 75PIV 75ma 0.55 U117 30 Germaniuny PNI' AF T t T o9 0-5
GP100 TO3 METAL Q26 8 0A95 Germanium diodes snb-min U8 86am Snl“o Rectif ml\s!\xqzm e e 58
CASE GEEMA'NIUH R2400 TO3 NPN IN69 0. : p L icon Rectiflers 13 Type up to 600 PIV 0.55
]\ébo__lgo\ \ceo;t.;(‘)\' BILICON HIoMH Q27 2 10A 600 I'IV Silicon rectifiers Ul18 25 Silicon NPN Transistors like BC108 0-56
oA :(%29170 of VOLTAGE 25 o S_JI_SI'Z{JR Cifiers BYZ15 ggg U20 12 15 Amp Silicon Rectifiers Top Hat up to 1000 PI\ 0-85
. . g . . v K . 3 o ; G n
Replaces the majority of | Yebo=2001 Vceo= 321 3 Silicon beanmistora 5 % 406, 1 3:; "g A Cenna R ALy L ransistars) (0390 Ser el [OCZI F0:66
Termanium power tran- Ptot — 30W hie=top 820 INKO7. 1 x 2N698 H 30 MADT's like MIiz Series PNP Transistors 0-58
:l::in;;l(ll"lr;::;e OC, AD ITeoMHz ¥p. Q30 7 Silicon switch transistors 2N706 U24 20 Germaninm | Amp Rectifiera (:JM Series up to 300 PIV 0-55
s pr 0 U25 25 300MHz NPN Silicon Transi 2N7 27
1 2 1004 1 25 1004 M a Sll“ ek @ . - MHz NPN 8ilicon Transistors 2N708, BSY27 0-55
048 044 040 055 050  0.44 Q e e Ermartn S, e U26 30 Fast 8witching Silicon Diodes Iike IN914 Micro-Min. .. 088
m Q32 3 pnp Silicon transistors 2 x 2N1131, U27 12 NPN Germaniuin AF Transistors TO-1 Ilke ACI27 0-50
S / 1 x 2N1132 0.55 u2e 101 Amp 8CR's TO-5 5 can, up to 6
/ ; ; p to 600 PIV CR81/25- 600 .. 115
o Q33 3 Bilicon npn transistors 2N1711 0.55 = == L e
g:gOEO ‘{03 lgETAL MIP. COMP Gé’}"z‘}f Q34 7 Bilicon npn  fransistors 2N9369, U30 15 Plastle Silicon Planar Trans. NPN 2N2926 .. 0-58
Vebo=100V. Veco=60V | TRANS "OUR Low. 500MHz (code P397) 0-55 Usl1 Bilicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0-65
1.C.=16 amps. Ptot— : . Q35 3 Silicon pap TO-5. 2 x 2N2004 & U3e 5 Zener Diodes 400mW DO-7 case 3-18 volts mixed o
Rl P b EST PRICE OF 78p 1 % 9N9905 0.55 uUs 2 L
1th;' éf.;f&‘,‘,‘l‘i,ﬂ;; PER PAIR Q36 7 2N3646 TO-18 plastic 300MIIz npn 0.55 v:3 Plastic Case 1 .\mp Sslicon Rectifiers IN4000 Series 055
ment  for  2N3055 Q37 3 2N3053 npn Silicon transistors 055 33 Silicon PNP Alloy Trans. TO-5 BCY26 28302/4
BDY11 or BDY20. ' LOOK Q38 7 pap Qtrgngistors 4 x 2N3703, st U35 Silicon Planar Tranaistors PNP TO-18 2
1 25 1004+ FOR OUR 3 x 2N3702 8 8ilicon Planar NPN Tranaistors TO-5 BFY30/51/52
0-55 0-53 051 UB7 30 Bilicon Alloy Transistors S0O-2 PN P OC200, 28322
AUDIO AND ELECTRONIC SLIDE-RULE o U380 Fast Bwitching Silicon Trans. NPN 00MHz 2N3011
—_——— e The MK S8lide Rule, designed to simplify Eiec- U39 30 kI G o5 . _
ELE[}TRDN"} tronlc caleulations features the tollowing scales: s - Germ. PNT Transistors 2N1303/5 TO-5
NEW 8th EDITION Conversion of Irequency andl Wavelength. U40 10 Dual Transstors 6 lead TO-5 2N2060
250 pages [}UMPUN[NTS ﬁ:{‘cc\ltl;t:;n 03 ;,,“cl aéfctgwg( T,\‘;E:dofc(i:racr‘c‘;;:' U41 25 RF Germanium Transistors TO-5, 0C43, NKT72 10.85
T an € i . - . >
TRANSISTOR EQUIVA- ADVERTISEMENTS Volume of Cylinders. Resistance ot Conductors. Udz 10 VHF Germaniunt PNI* Transistors TO-1 NKT667, AF117_0-85
LENTS BOOK. A com- Welght of Conductors. Decibel Calculations. U43 25 8il. Trans. Plastic TO-18 A.F, BLHJIIIJ 0-85
plel»e'cross reference and | PRACTICAL WIRELESS | .\ngle l"'unctions. Natural Logs an:l e Functions. U44 20 8il. Trans. Plastic 10-3 BCI15/NPN 0-55
equivalents book for EVERYDAY Multiplication and Division. 8yuaring, Cubing U5 7 3A 8CR. TO66 up to 600 PIV 1
European, Americanand | g1 ecTRONICS AND | and Square Roots. Conversion of kW and llp. ’ P to b 110
Japanese Transistors. RADIO CONSTRUCTOR | * must for every electronic engineer and enthusi-
E‘_Ch'@l"e to BI-PAK, ast. Size: 22cm X 4cm. Complete with case and Code Nus. mentioned above are given as a guide to the type of device in
£1'85 each. TN ROTOR instructions. Price each: £3-69 the pak. The devices themselves are normally unmarked.
I8 O R O Sl en= end ;glﬁlén Dl}gggg OF )NEW LOW PRICED TESTED S.C.R.’S SIL. RECTS. TESTED
A LARGE RANGE OF | P2l DKANDNEW Puil| YOLTAGE  RANGE LU o 600 BgO| iV 300ma7i0ma 1A 15A. 3A 10A 304
TECHNICAL AND DATA | data available. Fully | 2-33V. 100mv (DO-7 . ol B s w h h e A e e LS G TROR8
BOOKS ARE NOW | guaranteed > Case) 12p ea. 13W (Top- 1A TO5 022 0-27 027 032 042 0-63 50 0-05 008 0-05 0-15
! Y ® AH . 34 TO66 0.27 027 032 042 052 070 100 0-06 007 0-08 0-10 0-17 0 23 0-75
AVAILABLEEXSTOCK. | Qty. 124 23-99 100up { Hat)18pea 10W (80-10
S8END FOR FREE LIST. | Price each 44p 40p 38p | Stud) $2p ea 54 TO66 0.39 0.52 054 0-59 0.76 0.88] 200 0.06 0-10 0-07 0.12 0-22 0.26 1.00
' 5 54 TO64 0.38 g~52 O-b; 3'82 0-75 0-88| 400 0.08 0.15 0.08 0.15 0-30 0-88 1.36
7A TO48 0-52 55 0-8 -67 0-84 0.881 600 009 017 0-10 018 0.36 0-45 1.90
INTEGRATED CIRCUIT PAKS 10A TO48 0.56 0-63 0-87 083 1.07 1.32 800 0.12 019 011 020 038 0-65 210
Manufacturers’ “'Fall Outs” which inciude Functional and Pari-Functional Unite. | 164 TO048 0-58 0-62 087 0-77 0.87 1.501 1000 0.14 030 0.12 025 0.48 0.85 250
These are classed as ‘out-of-spec’ from the maker’s very rigid apecifications, but | 304 TO48 1.27 1.54 1.76 1.93 440 1200 0-35 — 0-30 0-58 0.75 3-00
are ideal for learning about I.C.'s and experimental work.
"
Pak No. Contents Price | Pak No. Contents Price | Pak No. Conients Price | POST OFFICE 2N3819 :rl.;aE.Tz.r:IﬁsﬁB 350 FOR USE  WITH TRIACS
UIC00=12x7400 0-55 | UIC46=5x 7446  0.65 0-55 | TELEPHONE 2N3820 56p 2N3459 Adpf TRIACS. vBOMT?)'} Ti‘,fm T’Sﬁg
UICO1=12x 7401 055 | Uy c48=5xT448  0-55 0-55 | DIALS 60p each }2N3821 30p BFWI10 86p| BR100 (D32) 41p each
UIC02=12x 7402 085 | y11Cro=12x 7450 085 055 8N3823 81p MPF105 41p | o [T TR
UIC03=12x7403 0-55 - o 0-86 g
UIC04=12x 7404 0.55 | UICS1=12x7451 0-56 055 FREE Bm;&"":gﬁgn 100V 38 86 83
UIC05=12x7405 0-55 088 o-gs CADMIUM CELLS |one s5p Pak of your on heat sink 55 66 99
UIC06 =8 x 7406 0-55 0-85 own choice free with R

.35 .
055 ORP12 48p 100PIV. 99p each | 400v 77 88 181

orderavalued 84 orover

UIC07=8x 7407  0-58
UICI0=12x7410 0.58 5
UIC20=12x 7420 085 5

UIC30=12x 7430  0-85 s

UIC40=12x 7440 0-85 -55

UIC41=5x7441  0-85 | UVICT6=8x7476  0.55 g}g}gh b g 2N3[]55
UIC42=5x 7442  0-85 | UIC80=5x7480  0.85 o

UIC43=5x 7443  0-85 | UICB1=5x 7481  0.55 | UTC1 86| 115 WATT SIL
UICH4=5x 7444  0-85 | UIC82=5x7482 085 | UICXI=25 Assorted POWER NPX
VIC45=5x7445  0-85 | UIC83=5Xx7483  0-65 74's 1.5 | 55p EACH
Paks cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X1.

0;
5

0:55 | UIC100="5x74100 0
055 | UIC121=5x7412]1 0
0:85 | UIC141==5x 74141 0
058 | UIC151=5% 74151 0O
0

0

0

All prices include V.A.T. Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

BI-PANK

dX 74154
5x 74193
5x 74199

2 Amp. BRIDGE RECTS. | D1699 NPN SILICON | BIP 18/20 TO3 NPN PLABTIC SILICON
50 v RMS 35p each | DUAL TRANSISTOR Vebo=100V. Vceo=50V. .C =10 amps. Ptot

R e e W > , 5o x 6, WARE - HERTS
400 v RMSB 50p .. 1 2% 100+ 1 25 100+ 1 25 1004 & o) s -
SizeRligo Rplagmmii0:28 020 028 | 0-38 Gt e GL oL Gty Postage and packing add | ip. Overseas add extra for airmail.

ALL PRICES INCLUDE V.A.T. Minimum order 55p. Cash with order please.
Guaranteed Satisfaction or Money Back
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P.E. RONDO

FULL SPECIFICATION KITS

Comp kits. Fuli data and
even solder uncludod Top quality PCBs and
components.

* CB8-8Q DECODER £3. Post Free + 80p VAT

* READY BUILY £11. Post Free + £1-10 VAT

* PRE-AMP BOARD. COMPLETE £3. Post Free +
0p VAT

* MASTER VOL/TONE/BAL. BD. £8-50. Post Free +
85p VAT

* POWER AMP BOARD HEATSINK. Two reqd. for
Rondo £7-50. Post Free + 75p VAT

* POWER SUPPLY BOARD £8. Post Free + 50p VAT

Q MA1|N ?/MOO‘I’NING CAPS £1-50 per pair. Post Free
- Sp

* \PfATINS TRANSFORMER £8-25. Post Free + 62p
A

* PUNCHED CHASSIS 3-25. Post Free + 32p VAT
* RONDO CASE £1-75. Post Free + 17p VAT
* HARDWARE PACK £2. Post Free + 20p VAT

* CONTROL SECTION FASCIA £3-50. Post Free
+ 35p VAT

= 31’5“50 DECODER KIT £5-95. Post Free + 59p
A

* STEREC DECODER BULT AND TESTED £6-95.
Post Free + 69p VAT

'GOLDRING 0101/2 TURNTABLE Less Cartridgs
£22-90. P

* DEUTSCHE ELAC CARTRIDGE STS 144/17 £6-90.
Post Free + 69p VAT

* READY BUILT LOUDSPEAKERS (Teak or white
“veneer) per pair £42. Post £2 + £4 40 VAT

* COMPLETE SPEAKER KIT WITH DRIVE UNITS
CROS8S DVER WADDING, EYC. per pair £35-50
Post £2 « £3 75 VAT

* COMPLETE SPEAKER KIT _WITH DRIVE UNITS
CROSS OVER WADDING, ETC. per par t&2. Post
£4 + £6 60 VAT

* BASS ORIVE UNITS (2 per cabinet) £4-25 each
Post Frees + 42p VAT

- TWEETERS (2 per cabinet} £1-20 each. Post Free
+ 12p V.

Details of ancilliary parts and author s note available soon

SPECIAL ANNOUNCEMENT!

ADVANCE ELECTRONICS LTD.

have just appointed us distributors for their
famousfcalculators. Details S.A.E. please

TRADE GLADLY SUPPLIED

STUDIO ELECTRONICS

P.0. BOX No. 18, HARLOW. ESSEX CM18 6SH
Telephone: Harlow {0279) 25457

I ORDER—PLEASE SEND

€BS-SQ DEC

CBS-SQ DEC BUILT

PRE-AMP

MASTER VOL

POWER AMPS

POWER SUPPLY

CAPACITORS

TRANSFORMER

RAONDQ CASE

HARDWARE

CONTROL FASCIA

STEREO DECODER KIT

STEREQ DECODER Bulit

BUILT SPEAKER Teak ( }

BUILT SPEAKER White ( )

BASS DRIVE UNITS ( )
TWEETERS ( ]

COMPLETE SPEAKER KIT White ( 1
COMPLETE SPEAKER KIT Teak ( ]
GOLDRING G101 TURNTABLE Less cart.
ELAC 144 CARTRIDGE

Notes

[s]sjalalalalslalalslalalalalsla)sis]als]a]s]

Please insert quantity in open bracksts R
ENCLOSED ¢€... CHEQUE/P.O.
NAME .. ....... ...
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VEROBOARDS GIVE A PROFESSIONAL
FINISH T0 YOUR WORK

0.1"and 0.15"pitch, plain and copper
clad universal circuit boards.

AVAILABLE FROM YOUR LOCAL RETAILER
TRADE DISTRIBUTOR N. Rose (Ele al) Ltd., London, W.C.1.

VERO ELECTRONICS LTD

TELEPRINTER HANDBOOK

AN RSGB PUBLICATION
Price £5-25

HANDBOOK OF i1C CIRCUIT PRO-

JECTS by J. Ashe. Price £1-30.

HOW TO USEINTEGRATED CIRCUITS

LOGIC ELEMENTS by J. W. Streater.

Price £1-30.

T.V. ENGINEERS’ POCKET BOOK by

P. ). McGoldrick. Price £2-60.

2nd BOOK OF TRANSISTOR EQUIVA-

LENTS AND SUBSTITUTES by B. B.

Banbani. Price £1-05.

SERVICING WITH THE OSCILLO-

SCOPE by G. J. King. Price £2.

BASIC ELECTRONIC TEST PRO-

CEDURES by I. 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 *

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 4185
Closed Saturday | p.m.

SINCLAIR CALCULATORS

Cambridge Kit £23-95 (£2-80)
Cambridge Assembled £25-95 (£3)
Executive £32-95 (£3-70)
Executive Memory £39-85 (£4-40)

FERRANTI ZN414

IC radio chip with data £1-20 (239) Also available kit
of parts tobuild a MW/LW radio £2-39 (35p). Sends.a.e.
for free leafiet.

SINCLAIR PROJECT 80
AFU £5.98 (80p)

240 £4-08 (67p)

260 £5-95 (80p)

Q18 £8-70 (87p)

P25 £4-28 (55p)

PZ6 t9-98 (32p)

PZ8 £4-96 (32p)

Decoder £9-45 (85p)
Tuner £9-98 (£1-20)

Yrans for PZ8 £2-95 (50p)
Sterec 80 L9-95 (€1 20)

8INCLAIR
SUPER IC12
€W r m s. power
with 44 page
bookiet and
printed circuit
£2-10.(43p)

SWANLEY IC TOMORROW

The world's most powerful IC amplifier Similar to the
IC12 but rated at 10W r.m.s. power. Supphed with data
but no printed circuit £2-80 (47p)

DE LUXE KIT FOR THE IC12

Includes all parts for the printed circuit and volume
bass and treble controls needed to complete the mono
version £1-55 (26p) Stereo modet with balance control
£3-50 (46p).

1C12 POWER KIT
Supplies 28V 0 SA £2-47 (50p}

LOUDSPEAKERS FOR THE IC12
5in 8 ohm £1-10 {27p). 5in x 8in 8 ohm £1-55 (37p).

PREAMP KfTS FOR THE IC12

Type 1 for magnetic pickups. mics and tuners Mono
model £1-30 (24p) Stereo model £2-30 (34p). Type 2 for
ceramu: or crystal pickups Mono 80p (17p) Stereo
£1-20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR BARGAIN
The most versatile
battery eliminator ever
offered Switched output
of V. 4-5V. 6V, 7 5V, 9V and
12V att 500mA £3-75 (60p).
Other eliminators stocked. all
S0mA: 43V £1-50 (30p) 6VE1-50
(30p); 9V £1-50 (30p): 74V
cassette type £2-25 (30p).
Double 4y + 44V £2-50 (35p).
6 +« 6V £2-50 (35p). 9 + 9V £2-50 (35p).

iC RADIO CHIP TBABS1

The world's most advanced {C radio chip. Contains
RF Amp. oscillator. mixer. IF Amps. wide range AGC
circuitry and voltage stabilizer. With data £2-10 (32p).
Send S.A £ for tree leaflet. A kit of resistors. capaci-
tors and IF filters is available to go with the chip for
£1-75 (29p)

8-DECS AND T-DECS
S-DEC £1-98 (31p)}
T-DEC £3-83 (47p)
u-DEC A £3-99 (51p)
u-DEC B £6-99 (81p)
IC carners

16 dil £1-77 (25p)

10 T05 £1-68 (24p)

ZIPPY CABINETS

Attractive plastic instrument cases in 4 sizes P1
80 x 50 x 30mm 80p (25p). P2 115 x 65 x 40mm 87p (30p).
P3 155 x 90 x 50mm £1-20 (35p). P4 210 x 125 x 70mm
£1-80 (45p).

ECONOMICAL QUADRAPHONICS £9-95 (£1-30)
Complete self-contained matrix quadraphonic synthe-
sizer in attractive cabinet. Just feed output of ordinary
stereo hi-fi into it and hook up to 4 speakers to obtain
the latest experience in sound.

SWANLEY ELECTRONICS
P.0O. Box 68, Swanley, Kent, BR8 8TQ

Please add the sum shown in brackets after the price
to cover the cost of post and V.A.T. Official credit
orders from schools. etc welcome. No V.AT. on
overseas orders which are most welcome.
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the
economy
hi-fi

Project 605

No other firm has the same experience and manufacturing facilities as Sinclair
for the design and production of modules for audio systems. That is why they
were able to introduce Project 605 a complete pack produced specially for
those wishing to assemble a true high fidelity stereo system at an attractively
economical price. In the Project 605 you will find two Sinclair power amplifier
modules capable of delivering together 30 watts RMS into 4 ohm loud

speakers, a combined control/pre-amp unit, an A.C. mains power supply unit
and the Masterlink unit to which inward and outward connections are made
Wires, colour-coded and tagged with press-on clips make soldering un-
necessary. Assembly is straightforward and very easy when you foliow the
carefully prepared instructions manual. Provision is made for connecting a
stereo or mono radio tuner

FROM DEALERS EVERYWHERE

Specifications

Output — 30 watts music power (10 watts per
channel R.M.S. into 3Q).

Inputs — Mag. P.U. - 3mV. R.LA A. correct. Ceramic
pick-up, 50mV. Radio — 50 to 150mV. Aux. adjustable
between 3mV, and 3V.

Signal to noise ratio — Better than 70dB.

Distortlon — Better than 0.2% under all conditions.
Controls — Press buttons for on-off, P.U., radio and
aux : Rotary Treble, Bass. Volume and Stereo
Balance.

Channel matching within 1dB.

Front panel — brushed aluminium with black knobs.
Project 605 comprises pre-

amp/control unit, two power

amplifiers, power supply unit.

Masterlink, leads and instruc-

tions manual complete in one

pack. Post free

R.R.P. £29 95 t/.sz.'rg.g

[ ] [ ]
Ell II EII Sinclair Radionics Ltd, London Rd, St ives.
Huntingdon PEI7 4HJ. St lves (048 0)6 4311
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

SPECIAL OFFER !!! o1 l\ggzl.sl.ll\RD ELECTROLYTIC CAPACITORS
an: eries
SMALL ELECTROLYTICS Working Capacitance Max. Ripple _
Ref. No  Capacity  Voltage Price  Ref. No Capacity  Voltage Price Type No.  Voltage Vdc uF Current at 50° C Weight  Price
H8/1 uF 150V 4p | H7/4 64uF 15y ap 071 15332, 16 3300 2-4 amps 102 15p
HB/1A 2F 150V 2p | H7/4A 64uF sy sp § 071 13472 16 700 R B U
H8/2 2-2uF 2BV ap | HI5 80uF 1By ep § 071 15682 i 5800 B1amps 1502 P
) 072 15752 16 7500 + 7500 10-5 amps Joz 37p
H8/2A 3-3uF 25V 4p | H7/6 100uF 25V Sp
H8/3 3uF S0V | 7 100uF 25 P 072 15113 16 11000 + 11000 13-8 amps 10z 48p
HB/3A aF S0V 4p | HI/B 125uF 16V 5p 071 16472 25 4700 5 4 amps 1loz 22p
H8/4 4 TuF 25Y ap | HI/8A 100uF 35y & 072 16502 25 5000 + 5000 9.6 amps 3oz 37p
He/4A SuF 64y 4 | HI X 100uF B3V op 072 16752 25 7500 + 7500 12-6 amps 4;02 48p
He/5 5uF 10V 4p | H7/9A W 15uF &V 4p 071 18681 63 680 2-1 amps 10z 15p
H8'5A SuF 150V 4p | H7/10 O 125uF 25V 6p
H8/6A 10uF v 4p | H7/10A @ 160uF 2-5v 3p 106 and 107 Serles
H8/7 10uF 70V 4p | HT/11 O 160uF 25V 6p 106 16223 25 22000 17 amps 100z £1-12
Hg/8 16uF 35V 4p | HIIM1IA e 150WF 16V 5p 106 17103 40 10000 12 amps 710z s4p
H8/8A 16uF 16V 4p | H713A o 200WF 25V 8p 107 10222 100 2200 10 amps 5i0z 78p
H8/9 20uF 3% 2p | W74 o 2wF 50V 10p
H8/3A 20uF 70V 4p | H7/14A 220uF 16V 6p Type No Voltage C t Weigh Price
H8/10 22uF 50V ap | HI/5 Q  220uF 25V 5p 13' 15163 16 2 apa?sgonoce tmezg ' 20p
H8/10A 22uF 100V 4p | H7/15A ﬁ 220uF 35V 10p 104 90003 20 39000 1602 30p
i, omr o oslwd oam 4 o slwam 5 a0
/ H p | HE2 u P 104 90001 4 50,
H8/12 320F 15V 4p | HE3A g 320uF 25v 3p S J Gy e g
H8/12A 30uF 10V 4p | H6/4 P-4 320uF 1ov 4p A further 10% discount on lots of 100 of any one type
H8/13A 32uF 50V 4p | HE/4A ~ 330uF 16V 5p ) ) :
He/14 40uF 25V 5p | H6/5 1y 330uF 25V 10p Please calculate the weight of your order and include appropriate postage
H8/14A 40uF 16V 4p | H6/SA O 30uF 3BV 15p .
H8/15 47uF 50V 4p | H6/8 a 470uF 25V 10p Not over Ordinary Parcels  Not over Ordinary Parcels
:{; }SA §°“E 33v 4p | He/8A 478”; 35V 20p 1Hb 16p  10Ib 37p
0w 6 3p | H6/'9 5000 15V 4p
HI/1A S0uF 0V ep | HeeA 1000F sov 20p §2° 21p 14ib 470
H7/2A 64uF 2:5V  2p | HE/13A 1000uF 25V 16p 4b 25p  18lb 57p
H7/3A §4uF 25V 4p sib 2 22b 67p
Q,
ALL GOODS PLUS 10% V.A.T. UNIJUNCTION TRANSISTORS similar to 2N2646—| 25p
100 - wn'r RESISTORS 1 VERO-BOARD CUTTER 20 ASSORTED UNUSED 8 COMPUTER PANELS
£ 100 CERA £1 5 24inx 1In x 015 BOARDS £ MARKED, TESTED CONTAINING MASSES OF
CAPACITORS m *0DD PIECES' TRANSISTORS Dlooss TRANSISTORS,
100 DIODES BC108, ETC. ORS, RESISTORS
AND CAPAC TORS
POSTAGE 15p PACK No. 1 POSTAGE 15p PACK No 3 POSTAGE 15p l PACK No 5 POSTAGE 25p PACK No. 7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
£1 100 CERAMIC £1 100 CERAMIC £ SIGNAL TRACER KIT 100 CAPACITORS
CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
00 POLYSTYRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
cuucrrons CAPACITORS
POSTAGE 15p PACK No 2 POSTAGE 15p | PACK No. 4 POSTAGE 15p PACK No_ 6 POSTAGE 15p I; PACK No_ 8

"SLO-SYN" 3-LEAD
SYNCHRONOUS STEPPING
MOTOR

Type $S15. These
fine motors are
easily reversed,
starting and stop-
ping in less than 5¢
without electrical
or mechanical
braking. Simple
relay circuit can
to winding for a maximum

be applied to give DC.,
holding torque of 300oz/in with 35v at 0-35 amps
through winding. For AC. (synchronous) operation at
120r., 50Hz. Speed 60 rpm at 60Hz., 72 rpm. STEPPING.
Holding torque at 50 steps per second—100 oz/in. Can
be wired to give 100 or 200 steps per revolution witn’
accuracy of 0-1° per step non-cumulative. Torque

characteristics can be modified by simple R.C.
circuits. Dimensions: dia. 4”7, body length 43", spindle
length 24” x %" dia. Weight 64 Ibs. BRAND NEW in
maker's packing. Offered at less than } maker's price
QUR 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
or horizontal mounting. Size: 2”7 x 14”7 x 13”7, Pull is
approximately 2lbs., plunger travel 1%”. Fixing eye
takes up to {” boit, piunger non-captive. NEW in
original maker's boxes. £1-20. P. & P. 20p. Large num-
ber available, special price for quantity.

SMITHS RINGER-TIMER
Reliable 15 minute times, spring wound
{concurrent with time semng) 15 x 1min
divisions, approximately +” between
divisions. Panel mounting with chrome
bezel 31” dia. £1-40. 15p P. & P.
KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES
Impedance approx. 200Q), output 60 or 80 DB at 1 Kc.
As used in deaf aids, bugglng devices, etc Size (60
DB) 7/32” x 5/32” x +"; (80 DB) 3" x 5/ x i” Ex-
equipment, all tested. £1-20 each. P.

MAINS
SOLENOID \\
This little unit gives

vertical lift of approxi-
mately 17
hinged
Bracket incorporates 2 ﬁxlng screws. Length of arm,
24”. 240V AC. Pull at coil is approximately 11b. £1.
FREE P. & P. Special quotes for quantities.

SOLENOIDS
by WESTOOL

240AC type MMS6.
3ib. pull, 23" x 17 x
14", Travel 1”. 90p.
each. P. & P. 10p
240AC type MM4 “2b. pull,
137 x 127 x 1”7, Travel 3” 70p
each. P. & P. 10p. Quan(lly
discounts: 10-50 10%, 50 up-
wards 25%.

OPEN FRAME
shaded pole
GEARED MOTORS

(Dural gear case)
240 AC., 28rpm. NEW
HIGH TORQUE, approx
overall size: 34"

237 + spmdle}"dla as Illustrated. £2-70. P. & P. 30p.
Simllar to above, 19rpm. £2:70. P. & P. 30p

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

NORPLEX

The tamous American fibre-glass copper-clad
laminate. Finest quality with woven glass base of
Epoxy-resin. Excellent Mech. and Elec. conductive
properties. Heat resistant, ideal for P.C.’s etc. THIS
IS A SPECIAL PURCHASE AND ONLY AVAILABLE
WHILE STOCKS LAST! Sizes: 12" x 127; 24” x 127;
24” x 24”; FULL SHEET 43" x 37” (11 sq. M) Sin Ie-
sided Copper with thickness of 1/32”, 3/64", 3/32"
Also double-sided 1/32”, 1/16”, 3/32”. £1 per sq. ft.

Cut sizes (1-10 sq. ft.) 25p. P. & P. Full Sheet £8 each.
Carr. £1 for 1st sheet plus 25p each additional sheet,

SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet!

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

AMPEX 75v. D.C. MOTOR

This is an ultra precision tape
. motor designed for use in the
2k AMPEX model AG20 portable
recorder. Torque 450GM/CM.
Stall load.at 500ma. Draws
60ma on run. 600rpm = speed
adjustment. Internal AF/RF
suppression. 3 dia. x 1”7
spindle, motor 3” dia. x 13",
Orlginal cost £16:50, OUR
PRICE £3-30. P. & P. 25p.
Large gquantities available
(special quotations). Mu-metal
enclosure available 75p each.
FREEP. & P

Lo

(amptx e

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.0O., please.
Company orders under £2 50, surcharge
60p unless C.W.O.

ELECTR O-TEC /- cOMPONENTS LTD.

315/317, EDGWARE ROAD,
LONDON, W2.
Tel : 01-723 5667 01-402 5580
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the slimmest,most

elegant hi-fi modules

ever made

Living with hi-fi takes on new meaning with Project 80 modules They
can be assembled virtually anywhere, creating opportunities 1o install
systems hitherto only dreamed about and never before made practical.
Quality and reliability are everything you could wish for. Units are
mounted by 6BA bolts at rear passing through drilled holes. cases are in
black with white embellishment

27" high,* deep
Slider controls
New circuitry

Stereo 80 pre-amplifier
and control unit

Fach channel has inde-
pendent tone and volume
slider controls enabling
exceptionally good en-
vironmental matching to

Project 80
FM tuner and stereo decoder

FM Tuner
Size —85 x 50 x 20mm
Tuning range ~ 87.5to 108 MHz

Detector —1.C. halanced
coincidence

AFC — Switchable

One 26 transistor |.C.

Twin dual varicap tuning
Distortion 0.2% at 1 KHz for

be obtained A virtual
earth input stage forms
part of the up-dated
circuitry  which includes
generous overload mar-
gins  Clear nstructians

Size ~260.- 50 ¥ 20mm (104 - 2 x 3ns)
Inputs ~ Mag. P.U 3mV RIAA corrected,
Ceramic P U ,Radio, Tape

S/N ratio - 60db

Decoder—
With gallium arsenide tuning
beaconand 19-transistor | C

with template are Frequencyrange - 10Hz to 25KHz -+ 3dB 30% modulation Size—47 ~ 50 « 20mm
supplied. Power requirements — 20 to 35 volts 4 pole ceramic filterin I.F. section 3 )
Outputs —100mV = AB monitoring for tape Sensitivity — 4 microvolts for M{‘é’f;’f']']_g 5 F\TA]TQ
€11 Controls — Press button for tape. radio and 30dB quieting :
RRP £11 9 5 +v A1? P U.Shders for Volume, Bass and Trebie Output — 300mV for 75 KH Decoder £7 45 + 0-45p
' deviation R.R P VAT

Project SOactive filter( Z.40 & Z.60 Sinclair O

unit power amplifiers <@ p | supply RS
Jd5 A7 units &,
240 Bk PZ.8
Size 55 - 80 - 20mm 2.60
Input sensitivity — 100mV Size—55 - 98 » 20mm T[he worlds most at;)vanced unit |r;q|ts
Output— 15W RMS Input sensitivity — class. It 1s a sta [\I;sed unit ke),
N 8 0 (35v) 100-250my entrant current  limiting  makes
Size—108 - 50 20mm ( -2 - 3ins) continuous . damage from overload or even direct

Frequency response — Output - 25WRMS 8 Q

10Hz — 100KHz +1dB (45v)

Signal to noise ratio — Distortion — typically

64dRB 0-03%

Distortion — less than Frequencyresponse —

0-1%at10Winto 8 Q 10Hzto morethan

Powerrequirements — 200KHz { 1dB

12-35volts S/N ratio ~ PZ.5 30V unstabilised
better than 70dB RRP.£4:98 -0 49pV AT

TTEB.A5 AT mrr g 9B o | B v ar

shorting impossible. a principle
never before incorporated In a
commercially available constructor
modute  Normal working voltage
(adjustable) 45V.

RRP £7-98 -0-79pV.AT.
Without mains transformer

Voltage gain — minus 0- 2dB

Frequency response - 36Hz to 22KHz.
controls minimum

Distortion — at 1KHz - 0 03% using 30V
HF cutoff (scratch) — 22KHz to 5:-5KHz,
12dB/oct slope

L.F.cutoff (rumble) — 28dB a4t 20Hz,
9dB/oct slope

""" £6.95 ‘157

Guarantee

If. wittnn 3 months of purchasing any product direct
from us, you are dissatished with it, your money will be
refunded on production of receipt of payment Many
Sinclair appornted Stockists also offer this quarantee.

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid

Should any defect arise in narmal use, we will service forwhich lenclose Cash/Cheque for £ mcluding VAT
it without charge For damage ansing from mis use a NETE
small charge (1ypicalty £1 00} will be made —
Address
n n
R O.London Road, St Ives, Huntingdon, PE17 4HJ Phone St Ives (0480) 64311 Reg. No. 699483 England
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ELECTRONIC & AUDIO BARGAINS

HILLS HEADPHONE HILLS OYNAMIC HEADPHONES
JUNCTION BOX = MODEL H101VSM
MODEL JB3 . Extremely high quallty
For connecting head- with padded Headband
phones to amplifiers and Earcups  with
OUR PRICE £1-37 Volume Controls and
Mono Stereo Switching
VOLUME CONTROLS QUR PRICE £4-50.
Sk, 10k, 25kN. 50k, 100k, 250kN. P/P 30p
500k}, TMT
Lin less switch 15p “HOMMER' INTERCOM
Log less switch 15p 2 Statlon inc. Volume
Log with switch 2 Control On-0Off
Lin stereo tess switch 44p Switch. Batternies &
66t of Cable
VYNIAR SPEAKER CLOTH OLR PRICE £3-70
Black or Black and Silver
Sizes: 18in. x 25in 66p TRANSFORMERS (Mlmaturs)
3Bin x 25in £€1-10 Prim.
36in. x 50in. £2-20 250V 0-6V O—GV 280mA  £1-35
Send 7p stamp for our samples of 250V 0-12v 0-12v 150mA  £1.35
Vynlar and Audio Components Cata-
o CASSETTE TAPE  RECORDER
SOLDERING IRONS DYNAMIC MICROPHONE  with
CCN240 15 Watt £1-99 Remote Control On-Off Switch
X25 25 Watts £1.65 | OUR PRICE £1-80
Replacement Eiements £1-10
Replacement Bits 38p SPEAKERS
Stand 9%p 6 x 4 Std. Magnet 81 £1:10
7 x 4 Sid. Magnet 30t £1:10
SWITCHES 8 x 5 Std. Magnet 81 & 3N €1-26
Small Stide Switch 10p
Large Slide Switch 10p ALUMINIUM BOXES
SPST Toggle Switch 16p HB1 54 x 2 x 1y 42p
DPDT Toggle Switch 20p | HB2 x4 X1y a1p
Small (Biased) Push to Test HB3 47 % 277 x 1y a1p
Switch 10p HB4 51" x 47 x 1} aTp
HBS 4 X2 =2 A1p
VEROBOARD Ptain HB6 3 x2' x1 3Mp
(U] 018 015 HB7 70 %67 x 24 8p
2-5in x 3:75in 21p 17p 1p HB8& 8" xB" x3 84p
2-5in x 5in 25p 24p 12p HBY 6 x4 x2 54p
3:75in x 3-75in 26p 24p —_ ~
3-75in x Sin 29p 28p 1% VISIT OUR TRADE COUNTER
Spot Face Cutter 39p 39p ALL CALLERS WELCOME
Pin Insertion Tool ~ 50p  50p MON.—SAT. 9 am. till 530 pm

HILLS COMPONENTS LTD. Pies ce nda 10% for PIP.

DEPT. (PE4), UNIT NO. 6, Order £1-00

MELINITE INDUSTRIAL ESTA (N
BRIXTON ROAD, WATFORD, HERTS. WD2 5SL. Tel. Watford 27711

TRAMIPLS

MONEY BACK IF NOT SATISFIED
all brand new, full spec. Top grade.

dFree fabulous NEW catalogue. Send 5
red+J.
datal;""'Cl‘LED S l7pl Tllzo’&chpZZp

BIG'/‘; panel CI'B

&RED LED 28p. GREEN &cli
INFRA RED LE £8 Sp

£1. 1Cphoto amp44p & amp/switc

TR IETALED Y o-00eon £1-69  [Sivim
Minitron type 0- sarpiL£1°19. SOCKETS 13p. from£25
IC DIGITAL ELDEHCHIPS e
Texasetcwith 4displays £12.6displays&chip£]4.’ €19

Mostek date & alarmchips with 6 displays €19.
hit'/\ll parts & case.National chip. 4digit £20.6x

Yath ml(ui rated circuits

data

741: 8pin 29p, t099&l4pm 27p 748 33p 709 2lp u||v

710 35p 723 59p. 555 timer 79p ZN414 rx.cl-H0built £8
TADIOO & if £2

703 rf it 28P mcl?l()&lod £2.76 mcl1339€1-20

IAMP+ REGULATOR 7805,5(&7-20)V.also 12 & 15V £1-49
AUDIO AMPS :mfc4o00 SOp 1&2WEH9; 3W £129;6W...

gates 7400 etc I6P 7413 32P 7447 £1-25 ”—iqn TTL
'/ YLIad]

7470/72 32P 7474/ 76 39P 7490 63P .
low prices.

7492»{;%’ 74121 49P. gfial | og}(:)e/;s incat.
pin counter/driver 7 €225 DALO p(‘.b PEN 69
s hiorlo Profile8,14, Iﬁpl Pin 13P

DIl. SOCKETS: P'rof esional /gold P Pin
2N3055 33p.four £1. BC107,BC108,BC109 all 7p e

IN914 3p ZENERS BZYB8 8p.1A RECTS 50v 33p 400v 5p nmme 20p
FETS:2N3819 19p 2N3823E 20p 441GE 25p BC182/3/47 10

HC212/3/4 11p BCY70 13p BDI31/2 35p ea. BFY5V2/3!5v'rlsh3 25p
282926 Oy 7p 2N3053 15 2N3702/3/4/5/6/7/8/9/10/11 all 9p ea
°N3904/6 Thp HEATSINKS 5f/T05 18f/TO18 5p.TO3:4YL 29p TV) 14p)
CAPACITORS Z5vTD, 00uf 5p stcs 4p.PRESETS 5p CARBON-

POTS 11P.Switch+| 1P Dual SSP U ONIC TRANSDUCERS £2¢a

l’_—— UORESCENT LIGIITSSW 13 IZVOLT £2:59
ram []IJS " ADD 10/ VAT TO PRICES. P&P 10P CWO.

alegzironizs PO BOX 29,BRACKNELL,BERKS.

£23]
e
KIT £469

GIRO NO. 331 7056

SPECIAL RESlSTOR KITS
K

B. H. COMPONENT FACTO

C.W.O. only. P. & P_10p on orders below £5 WEIZ W KIT: of each E12 value, 22 ohms—IM, a total of 570 (CARBON FILM 5§%) £3-
Discount: £10-10%, £20-15% (except net items) | 10E12 {W KIT 10 ot each E12 value. 22 ohms—1M. a totat of 570 (CARBON FILM 5%). £3-20 net
Export Order enquiries welcome (VAT free) 25E12 ¥W KIT: 25 of each E12 value, 22 ohms—iM, a total of 1425 (CARBON FILM 5%). £7-20 net
- S 25E12 4W KIT. 25 of each E12 value. 22 ohms—1iM. a total of 1425 (CARBON FILM 5%). £7-35 net
Official Orders accepred from 20E12 JW KIT. 20 of each E12 value. 10 ohms—IM. a total of 1220 (METAL FILM 5%) £7-30 net
Educational & Government Departments 15612 W KIT 15 of each E12 value, 10 ohms—IM. a fotal of 915 (METAL FILM 5%). £8-15 net
ALL PRICES INCLUDE VAT 10E12 2W KIT: 10 of each E12 value. 10 ohms—1M. a total of 610 (METAL FILM 5%). £12-85 net
MULLARD POLYESTER CAPACITORS C280 SERIES RESISTORS
250V P.C. Mounting: 0 01uF. 0 0154F, 0-0224F, 0-0334F, 0-047uF, 3ip. 0-0681F, § CF—High Stab Carbon Fitm 5%, MF—High Stab Metal Film, 5/
O I1uF, 4ip. 0-15uF, 44p. 0-22uF. S;p. 0-33uF, 8p. 0-47uF, 9p. 0-68uF, Vip. IuF, | W Type Range 1.9 10-49 50-99 100- 149 250-499 500-999 ooo+ Size mm
I5p. I -54F, 22p. 2 2uF. 25p. + CF 5 -8 065 O -55 05 04 24x75
MULLARD POLYESTER CAPACITORS C296 SERIES + CF 222M21 08 065 062 0-55 B3 0-45 39x105
400V: 0-001uF. 0-0045uF, 0 002211F 0-00334F. 0 00474F, 24p. 0-00684F, 0 on,.r + CF 22-]M | 08 065 0862 055 05 045  55x16
0-015u4F, 0-0224F, O ODuF 3ip. 0-047uF, 0-068uF, 0 IuF, 4ip. O I5u4F. 6lp |4 MF 102M7+ 09 08 07 0-65 065 06 3x7
0:22;F, 84p. 0-334F, 12p. 0-474F, 14 + MF 102M21i 09 08 07 0-65 065 06 42x108
160V: 0-014F, 0-015uF, 0 0224F, 2ip. 0 0474F. O 068,F, ],p 0 14F. 0 ISuF. aip. |} MF 10-10M -5 125 1-25 ]| ) 095 08  66xI8
22 AASpORI Bk 18P A0TH R ”p 0 Gl U0, 0 | %o MFI I0-_IQH H i Z.S le, 2-25'1&3 to our c‘ifloguelqs (prlcle6m pegc‘eIZalcsh)
MINIATURE CERAMIC PLATE CAPACITORS (T Gl IR, (RO L ;
SOV (pF) 22,27, 33, 39, 47, 56, 68, 82. 100. 120,150,180, 220,270, 330, 390. 470, VALUES AVAILABLE—E|2 Series only. Net prices above 100,
560, 680, 820, 1K, IK5, 2K2. 3K3, 4K7, 6K8, (F) 0-01,0-015, 0 022, 0 033. 0 047, Wavechange Switches
et I e IOl b MINATURE. 0 00 Vartcal a1 rotaonml o aaen 1o g 12 25
. AW 2P, 6W. 3p.
PnggslTsYlnlE%EagAgAFWIORSn“O\g %0 1500. 2200, 3300, | K. 2K2, 4K7. 10K etc. up to IMO AP S
s‘;o)o,aa.séoo.'lo_doo,11'6;,.' 00. 150, 220, 330, 470. 680. 1000, 1500. . - | SUB-MIN 0-05W Vertical, 1000 to 220K0 5p each 240

(P.E,) 6t CHEDDINGTON ROAD, PITSTONE,
NR., LEIGHTON BUZZARD, BEDS Lu7 9AQ
Tel.: Cheddington 668446 (S(d Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

RS LTD.

Miniature Mullard Electrolytics VEROBOARD OIBI 01815 POTENTIOMETERS . 1o, Dusl G PR .

o - P 4%P Carbon Track 5K © to 2M @, log or lin. Single, 164p. Dual Gang 46p. Log Single wit

ISE GV 6o GouF esviie 3‘; ES g' 26p 199 | Switch 26p, Slider Pots. 10K, 100K, 500K. 30mm., 34p, 45mm, 47p. 60mm, 55p.
2:24F 63V 6p 1004 10V 6p | 33 X 3 286 285 | DIODES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3-3uF 63V 6p  100uF 25V 6p | 3 5 i+ Tp 7p | IN40OI 6:p | DIN 2Pin 120 } (uF/V): 2:2/25,2:2/63,4:7/10, 4-7/25. 4-7/63, 22/10, 22/25,
:'OuF 40V 6p  100uF 63V I1dp | 31 | 5 (piain) — 14p | IN4002 7{p 3 Pin 13p | 22/63, 5p. 2/10. 10/10. 50/10, 100/10, 10/25, 50/25, 10/50, Sip.
6-7;:; 63V 6p  I150uF 16V 6p | 5T 0 334 pihin —12p | IN4003 9p | 5 Pin 180° I5p { 200710, 100,25, 50/50, 61p. 500,10, 200,25, 100/50, 9p. 1000/10,

‘BuF 63V 6p  150uF 63V 15p | 55,7337 (prsin) — 22p | IN40049ip | Std.Jack 141p | 500,25, 200/50, 1ip. 2000/i0, 1000/25, 500/50, 163p. 1000/50,
8-0uF 40V 6p  2204F 6 4V6p I |\ artion tool 59p 59p | IN4005 13p | 2-5mm Jack 11p | 39p. 1000/100, 66p, 2000/25, 27p. 2500/12, 17p. 2500/25, 33p.
:8": £6V 6p  220uF 10V 6p | T L Clerer 44p 44p | IN4006 14p | Phono Sip { 2500/50, 62p. 3000/50, 72p. 5000/25, 66p. 5000/50, 94p. 7000/50,
1ouE 65\\; gp 2204F 16V 8p | piiC o g 10p 10p | IN9t4 7p | sOCKETS 60p. 25.000/25, T4p_ Hi-VOLT: 8/350, l4p. 16/350, 19p. 32/350,
1SuF 12v s.': %%8:1; ‘.’23?{: IN9I6  7p | DIN 2 Pin_ 10p | 25P. 50/250. 18p 100/500, 33p.

I154F 63V 6p  330uF 63v25p | TRANSISTORS BAI0O 10p 3 Pin 10p | METALLISED PAPER CAPACITORS

16uF 40V 6p  470uF 6-4V9p | ACI27 1650 BC2I2L 120 | SA%, 28 | S Pin 180° 12p § 250v: 0-054F. 0-1uF 4ip, 0 25uF. S;p, O SuF, 6ip, |4F, 9p.
22uF 25V 6p  4704F 40V20p | ACI28 22p BC2I3L 12p | 5o oS Std. Jack  14:p | 500V: 0-0254F.0 O54F, 4ip. 0 IuF, 54p, 0 25uF, 64p. 0 -54F, 9p.
224F 63V 6p  680uF 16V ISp { BCIO7 1lp BC2I4L 17p | 5300 g0 2.5mm Jack 1ip | 1000V: 0 CluF. 10p. 0-022uF, 12p. 0 0474F, O | uF, 16p. 0-22uF,
gu: :2& 6p  6B0uF 40V 25p Bgloe 12p 8C44 18p P j Phono 5ip | 3Ip, 0-47uF. 39p.

u 6p  10004F 16V20p | BCI09 13p OC71 13p |Tntegrated T 5P

J3UE A0V ¢p 1000uE 25v25p | BCI48 12p QCEBL - 16p | Circuits ‘Sri:ie:r;:fe:‘:!'er:‘wﬁieMe(re |5P SePgC‘r:tTﬂlerDBIfféoPglgE‘;

3%? ?g\\; g: :ggg“E ?é‘\‘/;gp gg:g;L :;p ‘(I')I(S:AI:ZO ;;p uATOIC  30P | Stereo Screened Wire, Metre 10 ARE_AVAILABLE BY
4 P P P | uA741C 55p R R e 1

474F 25V ep  2200uF 10v25p | BCIBIL 120 2N2926 11p | ua723C €1 | SUOnegtn® Jire, Al colouts: Mewre | 310 | QUOTATION FOR LARGE
N37uF 63V 8p 33004F 6 4 26p | BC18B4L 13p 2N3702 lip | L1914 35p | Do B Oy, Red Arber, Clear 16sn | PROJECTS AND TRADE
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NCORPORATING LASKYS RADIO
AND G. W. SMITH & CO. (RADIO).
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AUDIOTRONIC Model ATM1

Top value 1,000
opv pocket multi-
meter. Ranges: —
0/10/50/25%’/1 000
volt AC and DC.
DC current 0-1mA/
100mA. Resistence
0/150k ahms.
Decibels: —10 to
+22d8. Size 90 x
60 x 2Bmm.
Comptete with

test le.

s.
OUR PRICE £2.95 P&P 15p
AUDIOTRONIC Madel ATMS

Jewel movement,
attractively moulded
case with edgwise
ohms -d;unmem
Ranges: 0-3/15/150/
300/1200V AC,
(25000(;”) 0-6/30/

{5000 opv). 0 300
uA/0-300mA DC.
Resistance: x 10 &
x100. —10 to +16dB
Supplied with battery
test leads and data
booklet. Size: 121 x 73 x 29mm

OUR PRICE £3.50 P&P 15p

MOOEL C1092 MULTIMETER
Features 5,000 opv
jewel movement and s
?ood setection of range
unctions. Edgwise
uhms adjustment.
s~ 0-3/15/150 [N

300‘?1 200V AC (2500
\7 —6/30/300/600

[0 (5 000 opv). DC
current. 0—300uA/
300mA, Resistence:
R x 10, R x 1,000. —10 to +16dB,
Complete with battery, test laads and
data booklet. Size: 120 x 73 x 28mm.

OUR PRICE £3.75 P&P 35p

HIOKI Model 720X VOM
A versatile,

accurate measur

ing instrument.

OUR PRICE
£5.97
P&P 20p

U4324 MULTIMETER
High sansmv:ty, over-
loud rotected

0.6/1.2‘73/12/307”
60/120/600/1200v
?c./g/sn 5/60/150/

Current: 0. us I
S/GO/GOOmA/C!A DC.
0.3/3/30/300mA/
3A AC. Resistence
25/500 ohms/0.! 5/5/50/5&‘)‘( ohms/5
Mahms. Decibels: —10 to +12dB. Size
167 x 98 x 63mm. Supplisd comp-
lete with test leads, spare diode and
instructions.

P&P 20p

MODEL U437 MULTIMETER
10,0000pv. A first
elass, instrument
manufactured in
ussR m tho highest
2 5/10/50/ 25’?ﬁ
500/1000V D
23 5/10/50/250/
500/1000V AC.
DC current 100uA/
1/10/100mA/1A,
Resistence 300 ohms/
3/30/300k/3 Meg.
ohms. Complete with batteries, test
leads, instructions and s sturdy stesl
carrying case.

OUR PRICE £4.95

MOOEL TH12
20,000 opv. Overtoad
protection. Stide switch

P&P25p

/25/250mA DC.
0/3k/30k/300k/3 Megohms. -20 to

DUR PRICE £6.95 P&P 15p
U4323 MULTIMETER
20,0000pv. Simple - - _

unit with audio/1F
oscillator, Suitable
for peneral receiver

Ra

0 5/2 §/10/50/260/ 9
500/1000V DC.
2.5/10/15/250/500/1000V AC. 0.05/
0.5/5/50/500mA DC. Resistance: 5/
50/500 ohms/5/10/100k ohms/qu
Battery operated. Size: 160 x 97 x
40mm, Supplied in carrying case com-
plate with test leads.

OUR PRICE £7.00

MODEL TE300
30.0000pv. Mirror
scale. Overload
pvoucnon 0/0 6/3/15,
60/300, V DC.

P&P 20p

600mA. 0/8k/80k/
800k/8 ohms.
—20 to +63dB.

OUR PRICE £7.50

ALL PRICES
EXCLUDE VAT

P&P 15p

OUR PRICE £8.00
TMK MODEL TW50K
46 ranges, mirror
scals, owv DC
50k/V J
o35/% I2512 sia) <~"‘\‘ |
10.
25/50/125/250/ ~
000. AC Voits B E
1 5/3/5/10/25/50/ 3
125/250/500/

1000. DC curren
25/50uA73.5/6/25/
?0/250/500.“;&/5/

10k/100k/1 Meg/

10 Meg ohms. —20 to -81 598

OUR PRICE £8.50 PAP 17p
U435 MULTIMETER g
20,0000pv. Overload 2

r otected. Ran,

Csmv/2.5/10/35)
1007256750011 060V
OC. 2.5/10/25/100/
250/500/1000V AC.
Current: 50uA/1/5/
25/100mA/0.5/25A

DC. 5/25/100mA/
0.5/2.56A AC. Resis
ance: 0. 3/3/30/300k
5. Size: 205 x 110 x B4Amm Su,

phed “complete with leads, crocodlre
clips and steel carrying case.

OUR PRICE £8.75
U4312 MULTIMETER

extremely sturdy
mstrument for
general electnical
use. 6670pv.
0/0.3/1.5”7.5/30/
60/150/300/600/
900V OC & 75mV.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V AC. 0/300uA/
1.5/6/15/150/60/
600mA/1/1.5/6A
DC. 0/1. 5/6/15/
60/150/600m.

1.5/6A AC. O/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife adge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £9.75

P&P 20p

P&P 25p

KAMODEN 360 MULTIMETER

High sensitivity.

AC 10kohm/V
5" murrar scale,
overload protect

Resistance: 0.1/
1/10/100 ohms/
1/10/100k ohms/
10/100M

operated. Size. 180 x
140 x 80mm.zuppllod complete with,
test leads etc.

u91 Clama VOoLT
AMMETE
For measuring AC valt
age aknd current without
breaking circuit. Ranges
300/G$V AC, Currant
10/25/100/250/500A.
Accuracy 4%, Size 283 x
x 38mm. Complete -
wuh carrying case, leads
and fuses.

OUR PRICE £10.50

MODEL 500
30,000 opv with
overload protect-
tion. Mirror scale.
0/0.5/2. 5/10/25/
100 250/500,

V DC.

0/2 5/10/25/100/
50/500/1000V
AC 0/50uA/5/50/
500mA. 12A DC.

Of60K/E mag/0 megonms
OUR PRICE £10.95  carr paa

Leather case for above £1.75

HIOKI 750X VOLT-OHM
MILLIAMETER
es: 0—0.3

1. 5/3/8/12/30/60/‘50
300/6 00V DC.
0 3/6/15/30/60/120/
300/600/1 vV AC
Current: 0-- 30/60uA/
1.5/3/15/30/150/300
mA/6/12A. Resistence
0- 3/300k/3/30Mohms

P&P 20p

Decib =10 to +17dB. Outpur -
o 3/6/15/30/60/120/300V Accur-
acy + 3% DC, + 4% AC. Sensitivity:

50,000 opv DC, 5 000 opv AC. 4 inch
meter. Built in protection. Size: 57 x
102 x 153mm.

OUR PRICE £11.95 PRP 40p
KAMODEN HM720B FET VOM
Input impedance 10 ==
0/035/1/2 5/10’50/

/2.5/1

207850/10004 AC
0/26uA/2.5/25/250
0/5k/50k/500k /5 M
500 Megohms

OUR PRICE
£14.95 pap 30p

J70WTR MUL]’IMETER
Features AC Treed
nges.
o/o 2 510/80)
50/500/1000V DC
8726710/50/9501
500/1000V A

1 C.
0/50uA/1/10/100
[o]o}

5 Meg/50
Decibels: —2 to +6208

OUR PRICE £17.50

P&P 25p

U4317 MULTIMETER
High sansitivity

instrument for fietd
and Iaboulory work

Knife edge pointer, —
mm rmnor scale. &

: 100m'
571 0/25/50/1 00/250/500/1000

LB3 THANSISTOR TESTER
Tests ICO a
PNP/NPN. Opnrllu
from 8V battery .
Instructions supplied. 2

OUR PRICE
£3.95  pap20p

KAMODEN HM350
TRANSISTOR TESTER

t t
tost reverss Ink
current and DC
current. Ampli-
ﬁcnion l.cmv of
NPN, PNP, diodes,
tun nou SCR's

Oparates fram
internal batteries.
Complete with
instructions, leads
carrying handle.

OUR PRICE £12.50

P&P 30p

S100TR MULTIMETER

o 5 TR i
VvV DC 5/2.5/10/25/50/1 00/250/ |ovoooo~s SITSE;I: ESTER
500/1ooov AC. Current: scale. Overlo
OB B 0 PO AT /oK. a0z Brojmtion /0.1
o8-
istance:  0.5/10/100/200 ohms/1/3/ 6/3“2/:“:.//51 20/
30/300k ohms. Decibels: —5 10 +10dB 120/Goov AC
Battery operated. ‘Size: 210 x 115 x | 0/12/600uA/12/
90mm. Supplied in carrying case com- 300mA/6/12A DC
plate with leads. 0/|0k/l Meg/
OUR PRICE £15.00  pap 20p Meg.
Ry
01— FO
i\)ﬂodllﬂ HT100B4 MULTIMETER |9.01-02  tester measures Aipha, Bata
verload and 1CO. Compiete with instructions,

shock proof circuits.
9.5uA Meter with
mirror scate. Sensitivity
100k V. Polarity chan.
switch. Ranges: 0.5/2
1-/50/250/500/1,000
Volts DC. 2.6/10/50/
2

50/1,000 Valts AC.

DC registance’ 020/ 10 30 MHz. An
200k/2/20 Meg. ohms. 'ﬂl:nnns ‘c‘
OC current:— 10/250uA/2.5/25. 250 ;:’ E“.m'n.moz‘
mA/10A. AC current:~0-10A. ~20 | the k ndy-men,
to +62dB. Operstes from 2 x 1.5V | Operates on ¢
batteries. Size: 180 x 134 x 79mm. | battery. Wid
OUR PRICE £15.00 P&P 40p | scals. 800KHz

OUR PRICE £15.95

batteries and teads.
P&P 25p

TE16A TRANSISTORISED

SIGNAL GENERATOR
S ranges 400k Hz ey s

TE65 VALVE VOLTMETER

volts 1.5-1500V.
?”m:d"“ up ta
hm:
200/246\910AC
operation. Com-
plete with probe
and instructions.

OUR PRICE £17.50
Additional probes nv.llabl-
RF £2.12, HV f2.

CI5 PULSE OSCILLOSCOPE
For display of pulsed
and penoJc wave-
forms in electronic
eircuits, VERT AMP
: 10MHz
Sensitivity at 100kH.
VRMS/mm: 0.1-25
HOR. AMP. Band-
width: 500kHz,
Sensitivity av |00kH:
VRMS/mm: 0.3—
Presat triggered swup
1-3000usec. Free running 20—200
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm. 115230V AC.

OUR PRICE £39.00  carr. pard

RUSSIAN Ci16 Double Beam
OSCILLOSCDPE
5 MHz pass band. I
Separate Y1 and Y2

amplifiers. Rectang
\‘{Iar 5" x 4" CRT.

P&P 30p

TE4D HIGH SENSITIVITY

AC VOLTMETER
10 Meg nput.

;l3/| 1/30/100/

5cps—1. ZMHz
—40 to +50d!
supplied complete
with teads and
instructions.

DUR PRICE £17.50 P&P 25p

triggered
SW fram 0.2usec
to 100 milli- sec/:m
Free run

base, 50Hz-‘IMHz
Built-in time base
Cahbrﬂ(or and amplitude Calibrator.

Size: 149 x 149 x Bzmm Complete
with instructions and issds

OUR PRICE £8.97 P&P 25p

MODEL TE20 RF SIGNAl

GENERATOR

Six bands. 120kHz—
260MHz. Dual output
RF terminals. Separate
variable audio output
Accuracy £ 2%. Audio
output to BV. Power requirements:
10; 'IZSV 220—-240V AC. Size: 193
x 265 x

leads alc.
OUR PRICE £17.50  par 40p

ARF 300 AF/RF SlGNAl
GENERATOR

Al transistorised
compact fully
portable. AF sine-
wave 18Hz to 220
kHz. AF square
wave 18Hz to 100k
Hz. Output Square/
Sine wave 10'

P-P RF 100kHz to
200MHz. Qutput
1V maximum,
220/240V AC operation Complste
with instructions and leads

OUR PRICE £29.95

AT201 Decade
ATTENUATOR
quu.ncx range
ncnu.tov
o-vidsotas " T
ms. Inpu
Powver o 3048m. Sae: 180'%

x mm.
OUR PRICE £12,50

SOmm. Complate with test

P&P 50p

P&P 37p

with all
and instruction manual.

OUR PRICE £87.00
LB4 TRANSISTOR
TESTER

Carr. paid

Tests PNP or NPN
transistors. Audio
i Operates

MODEL U4311 Sub-standard
Multi-range Volt-Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
DC. 1% AC.
Scale tength:
165mm.

.5A DC. 0/3/
7.5/15/30/75/
|50/300/750mA/

5/3/7.5A AC.
0/75/150/300/750mV/I 5/3/7.5/15/
30/75/150/300/750 V DC. 0/750mV/

1.5/3 /7.5/15/30/75/150/300/750V

Automatic cut out device. Supp-
lied compl with test leads, manual
and test cer: ates.

Also see following pages

Practical Electronics

OUR PRICE £13.95 P&P 25p

April 1974

OUR PRICE £49.00  rap 50p

on two 1.5V
batteries. Complete
with instructions etc.

OUR PRICE
£4.50 P&P 20p

U4341 Multimeter &
Transistor Tester
27 ranges, 16, 7003:\:
Qverload protect
Ranges: 0.3/1.
30/60/150/300/900
DC. 1.5/7.5/30/150/
300/750V AC.
Current: 0.06/0.6/
6/60/600mA OC,
) .3/3/30/300mA AC.
Resistance: 0.08/
06/2/6/20/60/2(»!( ohms/2 Mohms.
Battery operated. Supplied comple!
robes, Inds and stes! carryi
ize: 115 x 215 x 90mm.

OUH PRICE £10.50  rpar20p

MCA220 Automatic
Voltage Stabifiser

200V/A rating. P&P 50:
OUR PRICE £11.97

PS1 008 Re lated POWER
IT R

SUPPLY
Solid state. Outpul
6,8 0r 12V DCup
to 3 Amp. Meter to
monitor cur
Input 220/240V AC
Size: 100 x 82
169mm.

DUR PRICE £11.97 P&P 25p

PS200 Reguhted POWER
SUPPLY UNIT

Solid state. V-n-ble [
output 5—-20V OC

up to 2 Amp tnde
pendent meters to
monitor voltm and

current. OQutput

AR

98mm.

ouR PRICE £19.95 P&P25p
373



(GEW) 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.

*|tems with asterisk are Moving Iron
CLEAH PLASTIC MODEL S0640 Y )
Size: 85 e, all athers are Moving Coil CLEAR PLAST'C MODEL 65P
p Size: 86 x
£€3.35 gLEI1\1R PLASTIC MODEL SD830 AR o
230 ize: 110 x 83mm 2 €338
3,25 a9 5 £3.05
335 £3.6! 3 = 7
33 £34 u i
3.2 £3.7 21
x g £3.7 £
3.2 g:: £2.
3.20 20V OC £3.20 £34 £2.
3.2 v £3.20 £3.41 £2.
£3.20 300V DC £3.20 £3.4 £2. -
£3. 15V AC £3.30 £3.41 £2. -
.20 300V AC £3.30 £34 £2. 8
3.20 VU Meter £3.45 £3.4 £2. 3.
824 Wk S8 VoM £4.10
eter .. ! g
CLEAR PLASTIC MODEL SW100 £3.10 1A AC + £285
Size: 100 x BOm CLEAR PLASTIC MODEL 45P T s e85
4.5 SizelSORISOmm €285 20A AC . £2.85
4.3 50 £2.85 30A AC © £285
4.1 1 £2.85 50mA AC * £2.85
4.3 2 £2] 100mA AC .. * £2.85
4.3 50 £2.86 200mA AC . * £2.85
= b £3.10 500mA AC | * £2.85
:gg 0L BAKELITE M(]DEL $80 Enlarged Window
£3.95 300V AC .. €a.00 | 5mA S
195 VU Meter £4.75 | 10mA 50uA . . 8
S o :
m. 0uA i
EDGWISE MODEL PE70 £0OmA 200.50u i
Size: 90 x 34mm 1A DC 100.0-100uA 6
& £ain 30V o A .
}g&‘ﬁ e 20V DC 5A OC £33
500uA . £3'50 50 20v DC £3.3
50.0-50uA .. £3.95 200y v DC -3
1oomoo|4A £3.85 SV AC . S VIaG 5
v icr T B8 CLEAR PLASTIC MODEL 38 VU Mater a0z
' ize: 42 x 42mm
e o S5 5 o CLEAR PLASTIC MOOEL 52P
MODEL ED107 EDUCATIONAL METER | ] £27 SHACIACLLL
Size: 100 x 80 x 150mm including terminals & g g
A range of high quality £2. X
moving coil instruments £2. 3
ideat for school experi- £2.! . 2!
ments and other bench £2. .7
spplicstions. 3 mirror £2.5( 7!
8 meter mave- £2.5C .7!
ment is easily accessible SmMA £2.50 7!
to demonstrate internal £2.50 .7/
working. 20mA £2. .75
50mA €250 15V DC .. £2.50 175
£7.60 100mA €250 20V DC .. €250 175 .
£7.05 150mA £250 50v DC_ .. £2.50 175 VU Mater .. £3.95
£7.05 200mA £2. 100V DC .. £2.50 €275 1AAC . i
£6.55 300mA £2. 150V DC .. £2.50 £2.75 5A AC i
£655 500mA €250 300V OC £2,50 £2.75 10A AC i
25 B0vRei e 5% e £520 350V be £ £285 Z0ARE - 7
£55 SviRsV B g :;g ihoc §§:58 BBvac £§: 0 €285 30AAC | 1 * €275
50V DG £685 JAMIBADG | £770 | 30ADC o e £235 | BAKELITE MODEL 65 iz 80 x 80mm
BB Em oma g3 %
gL.EI‘\;lo:LASTIC MODEL 85P £250 S Meter ImAL  £2.56 130
S Tovse £2.50 VU Meter .. £2.90 100
5 135
CLEAR PLASTIC MODEL $0460 130
Size: 59 x 46y 2.85
S0uA . £3.10 -85
100.»: ca 05 : g
e 00ua 29 85
1-0-1mA A ng iog
A 100.0.100ua " E3.0 s
1mA .. . . 85 i
85
£€4.30 85
£4.35 .85
£4.35 85
£4.30 '85
£5.00 '85
* £4.30 £2.85
jov ¢ e Whee e
v i £2.85
150V OC * £430 POSTAGE & PACKING ISp £2.85

SUPER VALUE
TOP QUALITY
TRIO
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. Squelch
control. BFO. Variable AF and RF
controls. 4—16 ohm output and jack
for phones. Power requirement 100/

240V AC, 12/tav DC. Size: 270 x
140 x 310mm.

"
OurPrice £132.50 FA2%

TRIO QRSQOS RECEIVER

LT s

Four bands covering 550kHz to 30
MHz continuous and electrical band-
garnd on 10. 15, 20, 40.and 80 mtrs.
vatve plus 7 diode circuit. 4 to 8
ohm output and phone jack. SSB—
CW, ANL variable BFO.
separate band spread dial. IF freq-
uency 445kHz, audio output 1% watt.
Vanshbie RF and AF gain controls.
115/250V AC, with instructions.

OurPrice £42.50 sa7

PAID

TRIO TR2200 TRANSCEIVER
Fully transistor B =
e, 7 _S)
Will transmit and
recaive on Six L
channels between

1 46MHz.

1 watt trans-
mitter, 12V DC
internal or ext
ernal supply.
Built-in charger
for Ni-Cad cells.
Power/volume
switch, squelch control, channel sel-
ectar, mic. socket, earphona/enumal
spukar socket, Complete with micro-
phone and 144.48, 144.72 & 145.32
crystals. Size: 134 x 58 x 180mm.

OUR PRICE £79.50  carr.paid

BELTEK W5400 CAR
TRANSCEIVER
- -

Solid state mobue transcover tor 12
volt DC neg. Transmits and receives
on any 12 of 28 channels between
144 and 146MHz. Power output 10W
and 1W switchabla. Controls: On/ott/
volume, squek:h and channel select-
or. Internal 3" speaker. Complete
with dynamic mic. PTT switch, three
sets af crystais for 144.48, 1446 and
145MHz, mountin: bracket and ins-
tructions. Size: 150 x 70 x 220mm.

QUR PRICE £75.00 P&P 50p

POWER RHEOSTATS
High quality ceramic
construction. Wind-
ings embedded in
vitreous enamel.

able ex-stoc
Si nle hole fixing. % d-.mum shatts.

25 WATT 10/25/501/100115015001

1000 Ohms P&P 10p

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

£1.62 pap 10p
00 WATT 1/5/10/25/50/100/250/
/1000/2500 Ohm:

£2 34 paPp 15p

ALL PRICES
EXCLUDE VAT |-

AUTO TRANSFORMERS
0/115/250V. Step up or step dawn.
Fully shrouded.

sowatrs £2.75 PaP18p
1sowarrs  £3.50 pap1sp
300 watts  £4.50 pep23p
soowarrs  £6.95 Parasp
1woowarts  £9.50 pap 38p
1s00waTTs £12.50 Papa3p
2250 waTTs £20.85 paps0p
so0o waTTs £44.95 pap£1

CP110 CHASSIS PUNCH SET

Carefully m.chmod xog ade steel.

Contains 1/2, /4" * and

1/8" punchos complete with gripper
nd accessories.

OUR PRICE £3.00

P&P 40p

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS

Excellent Illll at low cost. Input:
230V 50/60H. tpu* 0—-260V.

MODEL 5260 BENCH MOUNTING *
[

MODEL SZSOB PANEL MOUNTING
1A £10.00
25A £12.00 35p

BV D5 Vernier TUNING DIAL
App. 7:1 ratio planetary
driva vernier L

0-180

k scales 1

size 128 x 76mm. Ovarall se
190 x 117 x 41mm. deep ncluding
knob end coupling. %’ diam. shaft

OUR PRICE £1.62 P&P 15p

No Soidsring requiced All connect-
made with spring chips. Kit includes
a!l parts and wire including ear-piece.
Will receive all normal broadcasts on

Medium Wave 535-—1605kHz. Oper-
ates from standard 9V battery or
Solar Cell included.

OUR PRICE £1.30 P8P 30p
SWR METER Model SWR3

Handy SWR meter for
transmitter antanna align-
ment, with built-in field
strength meter. Accuracy
5%, Impodcnce 52' Indic-
ator 100uA OC. Full
scale 5 section collups:bh
anlonnl Size 145 x 50 x

UUR PRICE £4.25

P&P 25p

Practical Electronics

~ WALKIE
TALKIES

SKYFON 100mw

QUR PRICE £24.95 per pair
P302 Two Channel 300mW

OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt
OUR PRICE £71.25 per pair
P&P 50p per pair

NB. Licence required for use in UK

KE630 3 Stnion INTERCOM

\“‘% >\ \l\

<
—-—CTOA
L

Maester and two sub-stations. Can be
used on desk or wall mounted. Comp-
lete with cabls and batteries

OUR PRICE £5.25

P&P S50p

April 1974



MV

NCORPORATING LASKYS RADIO

\Ys

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

HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

Al kits are complete with compre-
henswve easy to follow instructions and
covered by full guarantee.

Post and Packing 15p per kit.

AE1 100mW output stage.
AE2 Pre-amplifier...
AE3 Diode receiver.
AE4 Flasher....
AES Astabie mi
AES M

LHO02S STEREO HEADPHDNES
phones with padded
ear pieces. 4/16 ohms

20-20,000Hz.

lead and plug. X
OUR PRICE

£1.97 P&P 30p
Impedence Headset.

Sensitive magnetic

headset with soft ear

ohms (600 ohms DC)

Frequenc: wsponl.

200-4,

DHO02S STEREO HEADPHONES
Wonderful value

and excellent

combined. Adjust-

able head band.

Impedence 8 chms.

Light weight head-
'

Complete with 6

TE1018 Deluxe Mono High

pads. Impedence 2,600

OUR PRICE £2.25 P&P 30p

performance

20-12,000Hz.

Complete with \\

lead and plug.
OURPRICE £2.25

P&P 30p
TE1035 Stereo HEAOPHONES

Low cost with axc-
ellent response. Foam
rubber earcups. Adjust
able headband. 8 ohms
impedence, Frequency
response 25Hz— 18k Hz
Complete with cable

and stergo jack pl &

OUR PRICE EZGG PRP 30p
SH8DV MONO/STEREO

HEADPH @

Volume comml !nr
PEP 30p

each channel. 4/16 ahm,
impedence. Frequancy
response 20Hz —18kHz.
Complete with 10f1.
coiled lead and jack pl

OUR PRICE £4. 97

BHO01 HEADSET and Boom
Microphane
Moving coil. Ideal
for language
teaching,
communi-
cations etc.
Headphone impedence 1 ohms Mic.
rophone impedence 200 ohms »

OUR PRICE £5.95 P&P 30p

SPECIAL BARGAIN!!

PHONIC-10 Two Way Speakers
Matched pair
of compact
book-shelf
speakers of
:mtque design
ncorparating
'12‘ hi
requency unit
&eé woofer.

OUR PRICE £8 85 pa P&P 50p

AE7 RC generator
AE8 Bass filter

AT50 400W triac light
dimmer/speed cantrol..
ATS6 2,200 triac light
dimmer/speed control..
ATE0 1 channel light contral..

£9.
HF380Iw/vhl aeriat amplifier £4. 94
HF395 broadband aenal amp. £1.77
LF380 Quadraphonic device.. £11.36
M160 Mutti-vibrator. £

M1302 Transistar tester..
NT10 Stabilised power suppiv
100mA, 9V
NT300 Stabilised P. suppl
NT305 Voltage canverter.
NT315 Poww supply 240V AC
04,5/1 g 500mA.....

Amateur Electrumcs by Josty-Kit,
the professional book for the amateur
—covers the subject from basic prin-
cipais to advanced electronic technig-
ues. Complete w.m circuit board for
AE1 to AE10 above.

OUR PRICE £3.30 (no vaT)
PRP 25p plus VAT.

DT55G DIGITAL.CLOCK
MECHANISM A

Features N S
24 hour wﬁ&\?\ »
7 e

‘sleep switch IHuminated rot-
ary dial with hours, minutes and sec-

£9.57

SPECIAL BARGAIN !t

STEREOSOUND SPEAKERS
bty el o S —

finish. Size:
368 x 229 x
190mm. 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.

OUR PRICE £12.95

AUDIOTRONIC CRITERION
SPEAKERS

High quality three way

speakar system offering

@ perfarmance better

than mare expensive

units. Teak finished

with dark fronts.

PRP 50p

Frequency respanse: g

40Hz- 20l m’s ohms impedence.

Maximum power 20 watts. Size: 476
. X 232x 232m

OUR PRICE £27.50 Pr. &P £1

Practical Electronics  April

onds. y turns off rado,

TV, light etc. and with auto-switch-
g will turn on again when required.
240V AC opuvauon Switch rating
250V--3 Am

OUR PRICE £5.95

P&P 30p
SPECIAL
BARGAIN!
FERGUSON
3406 HI-Fi

.)
SPEAKERS l

High quality 2 way speaker systems.
25 Watts. 4—8 ohms, 40Hz—18kHz,
Size: 560 x 340 x 255mm. approx.

Wood grain finish with black fronts.

OUR PRIGE £26.95 pr._par £1

RECORD DECKS P&P s0p | SINCLAIR
BSR McDONALD CAMBRIDGE
CALCULATDR

To build yourself.

lete kit of parts
wnh step by step
instructions to build
a fult specification -
pocket sized

OUR PRICE £24.95 P&P free

ALSO AVAILABLE READY BUILT
Recommended Price £29.95

OUR PRICE £27.20
Also available—

SINCLAIR EXECUTIVE
Recommended Price £39.00

OUR PRICE £35.45
SINCLAIROEXYECUTIVE

with MEM
Price £49.00
OUR PRICE £44 50

P&P 25p

BD2/SAU2/Plinth/Cover.
GARRARD

P&P 25p

P&P 25p

SINCLAIR Project 80 Packages
2 x 240/Stereo BO/PZS.
2 x 240/Stereo 80/PZ6.
2 x Z60/Sterea 80/PZ8 :
POST & PACKING 35p aach.

AUDIOTRONIC AHA101
Stereo Headphone Ampiitier
Al silican,
transistor
amplifier oper
ates from mag
netic, ceramic
or tuner
nputs with
twin sterao headphone outputs and
separate volume controls for each
channel. Operates from 9v battery.
INPUTS: 5mV and 100m

OUTPUT: 50mV per :hannel

OUR PRICE £8.50 P&P 20p

1021 Stereo Llstemng Station
For balancing

and gain salection
of loudspeakers
with additional
lunlnl for stereo

RECORD DECK PACKAGES
BSR McDONALD P&P 75p
10/SC - £1%

£9,
£19] 50

AP76/M75EJ..
GOLDRING

P Two
gain controls, speakers on oft slide
switch, stereo headphone socket.

DUR PRICE £2.25 PEP 15p
MP7 MIXER-PREAMPLIFIER

5 Microphone
E ©6® @i,]

inputs each with

individual gain

controls enabling

complete mixing
il

WHARFEDALE
Linton W30 Teak
Linton W30 White..

RUHS Reflex Horn Speaker
Built-in driver
unit. Impedence
16 ahms. Power
rating 10W,
Respanse 380
7000Hz. Size
app. 6" x 6"
Weather and
shock protected.

OUR PRICE £4.97

P&P 30p

1974

AUDIOTRONIC x1

LOW NOISE CASSETTES R "c“.,n‘m'.:"‘:a%m”v““,
80" £rz  eh0o  crvs| Mes Outbut 250my 1

90 cgi;g gg%; ggigg OUR PRICE £8.97 PEP 20p
oz L2 %] Eam REVERBERATION
AUDIOTRONIC AMPLIFIE

Cr02 CASSETTES ss,,mmamw

TYPE 5 10 25 transistarised,

CR60 £3.92 £7.72 £19.12 battery operated

CR90  £532 £10.46 £25:22 gAtery operat

AUDIOTRDNIC 3 ;hl:r'ophor'm' gortar etc ana tput 1o
8 TRACK CARTR| S our amplifier. Volume contral and
i S ST I L 2 SR
gOM £1.15  £540 1055 OUR PRICE £7.50 P&P 20p
P&P Cassettes 3 , Cart ndges ? each

OVER 10 of either POST FREE! Model A1018

EMI LDUDSPEAKERS EMaIsHINmEI'ﬁgh !

Model 350 13 x 8" it uahty unit— |

single F1F tages and

20-20,000Hz, 15 wans
RMS, Available 8 or

15 ohms.

OUR PRICE

£7.25 each P&P 37p
Model 450 13 x 8" with
win lwee!ur/l:vossovm
55—13,000H2. 8 watts
RMS. Available 8 or 15 ohms

OUR PRICE £3.62 cach Pap 25p

double tuned
discriminator.
For use with most amphtiers, Covers
88— 108MHz. Powered by 9V b attery.

OUR PRICE £9.65 P&P 30p

Stereo multiplex adapter £4.97 extra.

ALL PRICES
EXCLUDE VAT

CALLINTO YOUR
NEAREST BRANCH
OR ORDER WITH
CONFIDENCE BY
MAIL ORDER

CENTRAL LONDON

10 TOTTENHAM CT. RD, 0i-637 2232
17 TOTTENHAM CT. RD. 01-636 3715
33 TOTTENHAM CT. RD. 0i-636 2605
42/45 TOTTENHAM CT_RD.  01-636 0845
87 TOTTENHAM (T. RD. 01-580 3739
257/8 TOTYENHAM CT. RD.  01-580 0670
24 OLD COMPTON ST. 01-437 9369
3 LISLE ST. w(2 01-437 8204
J4 LISLE ST. w(2 01-437 9155
118 EDGWARE RD. W2 01-723 9789
193 EDGWARE RD. W2 01-723 6211
207 EDGWARE RD. W2 01-723 3271

31) EDGWARE RD. W2 01-262 0387

346 EDGWARE RD. W2 01-723 4453
382 EDGWARE RD. W2 01-723 4194
109 FLEET ST. EC4 01-353 5812
152/3 FLEET ST. EC4 04-353 2833
378 HARROW RD. W9 01-286 9530

86 SOUTH ST. ROMFORO 70-20218

1046 WHITGIFT CENTRE, CROYDON

01-681 3027
27 EDEN ST. KINGSTON 01-546 7845
32 HILL ST. RICHMOND 01-948 1441

53/57 CAMDEN RD., TUNBRIDGE WELLS
0892-23242

é

45 MARKET PLACE, LEICESTER
0533-537678

ALL BRANCHES OPEN FROM

9am to 6pm MON. TO SAT.

HEAD OFFICE AND MAIL
ORDER DEPARTMENT
AUQIOTRONIC 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

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 [ g |
FROM PERSONAL

SHOPPERS ONLY WITH
BANKERS CARD. |

All prices carrect at | A Thome:
12—2-74 but subject mﬂJ
to change. L
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F.M.0. VARICAP TUNER

‘—% Indispensable for precision (PGS o o B - £3.00/pair
= drilling, grinding, polishing, MC1310P .. T o .- £3.15each
etching, gouging, shaping. MFC4060 .. oo .. o o 8p
Precision power for the P.C. BOARDS .. . .. £1.87
Cante 5l o S READY BUILT BOARDS .. £23.00
Lrom 4% vsolt ex:‘ernal COMPLETE TUNERS IN CAB'NETS £33.00
ttery.
scope  with MINI.DRILL. NEW/ LP140 DECODER MODULES
Super Kit (extra power, in- —LIMITED STOCKS £4.96
terchangeable chuck) £6-35
p.p. 13p. Prices include V.A.T. P. & P. 25p.

De Luxe Professional Kit

+ 6 TOOLS 1 Pricamine v &F B. & B. ELEGTRONI (H S
SRR MERLIN SUPPLY 64 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.

Dept. PE4D. Nailsea. Bristol BS19 2LP Telephone: NEWARK 6895

PHONOSONICS| SETRIBR TR
P(B's AND KITS & I ¢'; i"ﬁ?l

P& P0p

AURORA | HI Ft TAPE kINK O @
Muitichannel Sound Controtled Light (PE A A 71). S I. SCR: R g (PE Mar.jApr. 73). Sjc's, i.c.’s, Rs, Cs, Relay and pc-base, Pot Cores and
Cs. Pots, Coresg ch. €18.42; 4 AT e F5les CRBEEY  peebases, Sw's, Pots, Panel Lamp—Mono, £12.78; Stereo. £20-41. PSU, €3-58.
4 ch. control (43in x 10%in) Mk. 2—also holds ronry or sluder po(s, Main Circuit PCB (33in x 9in) Stereo (also holds relay and cores), £1.95.

€2.50. PCB (43in > 5in) Mk. 2—for PSU, Sync Gen. 8 cores, 8 SCRs, £1-30. Sub-assembly PCB Mk. 2 (24in ~ 641n), 8
SCRs—IA, 75p.

PHASING UNIT PROJECT Q4
BIOLOGICAL AMPLIFIER ENLARGER EXPOSURE (PE Sept. 73). S/c's, Rs, Cs, Pots, | (PW Oct. 73/lan. 74). Multisystem
(PE J;n /(};ebp 73)?(::/64;5“_35;/“ METER AND THERMOMETER PCB (I4in « 2%in), £2.06. Quadraphonic Decoder. Sic's, lcs,
i.c.’s, Rs, Cs, Pots, in o~ in) PE Sept. 73). S/c's, h i s s, Cs, Pots, Maka-switches, -99.
6326, Outpus Stages—sics, Rs. Ca. | (DR, aor Pacy plS in o Ty PHOTOPRINT PROCESS PSU, €3-52. Set of § PCB's, £2-25.
Pots and Rotary Sw's for Alphaphone, | £3.90. ' ! CONTROL
Cardio, Freq, Meter, Vis-Feed, £3- so . (PE Jan/Feb. 72). For Colour and RONDO
Set of PCB’s for above O/P Sta & W—bﬁnds G con(rgls (PE series commencing Sept. 73).
€120, Audic Amps: PC7 £5.20; EA1600 ELECTRONIC PIANO iming, seabilises maigs vortage.  S/c, Details in lists.
£3.30. (PE Sept. 72/Jan. 73). Details in lists. | SCR: LDR, Rs, Cs, Pots, Relay, Key-
switch, Tffmr, £7.98. PCB (3in x oDV NTIIESISER
GEMINI STEREO AMPLIFIER 54in) also holds pots, Sw, relay, £1:50. | (pg £epy 73/Feb. 74). Details in lists.
(PE Nov. 70/Mar. 71). Stereo sets and PCBs. Pre-amp—Rs, Cs, Pots, Sw's— SEMICONDUCTOR TESTER
with W MO Rs, £11-32—with W or +W CF Rs £9-60. PCB (44in x 104in) | (PE Oct. 73). Sfc’s, Rs, Cs, Pots, TAPE NOISE LIMITER
£1-90. Main Amp—Rs, Cs, Pots, £€5-39. PCB (3}in » Sin), £1:15. PSU—Rs, Maka-switches, Sub-assembly PCB, [ (PE Feb. 72). S/c’s, Rs, Cs, Pot, Sw,
Cs, Pot, £3.97. PCB (Zin - 4in), 65p. €5-30. PCB (13in ~ 3in), €230, Reg. PSU
d PCB (I4in x 2%in), £3-30.
8 WATT AMPLIFIER ULTRASONIC an
CERINISTEREONUINER TRANSMITTER-RECEIVER

s, Cs. Pots.  Sw—Mono, €2.50; (PE May 72). S/c's, Rs, Cs, Pot, VERSATILEULLGer EFFECTS

(PE_Apr.jlun. 72). PCB as publ., | W Nov)Dec. 72), Preamp—S/c's,
£1-50. Cores ™ es an® pOnTono: €130 | Relay, Dual PCB (2in « Stin), €4.04.

Single Channel Sound Controlled

(Stereo) also holds rotary or stider Transducers excluded.

MICROPHONE MIXER pots, and Sw, £1-50. Main Amp— VIBRASONIC GUITAR Lighe with Suilein, variable suobe
(PE_Apr. 69). Sjc's, Rs, Cs, Pots, |S/c's, Rs, Cs, Pot—Mono, €3.71; PRE-AMP T/fmrs, Keyswitch, £10-38. PCBMk.2
PCE (?_ﬁln > 4}|n)’also holds 6 rotary | Stereo, £7-42. PCB (Hun > 3in) (PW Sept. 70). Incl. Mic P/A, 2-!{(3%in "% 74in) also holds pots, Sw,
or 4 slider pots, £3-70. (Mono), 60p. PSU—£3.5 Guitar P/A, Trem and Tone Controls, | coupling  tffmr, £1.50. SCR—IA,

LOUDHAILER AND SIREN Master Volume. S/c's, Rs, Cs, LDR, | 75p.

(Pre-amp and Siren Generator) Rotary Pots, Lamps, Coupling T/fmr,
(PW Dec. 72). SIc's, Ror Csr Pot, PCB (24in- n 28im), €220, (While stocks | £6°97. PCB (kin '« lotin) Mk. 2.| WIND AND RAIN EFFECTS

. i also holds 7 rotary or slider pots, | (PE Oct. 73). i. Rs, Cs, Ports,
last.) Main Amp Module PCS + obtainable to special order, £6-25. £1-75. PSU £3-57. Special Noise Dlode “ncl. £1-95,
REVERBERATION UNIT
(PW Nov./Dec. 72). S/c’s, Rs, Cs, Slider Pors, T/fmr, £7-28. PCB (2in x MISCELLANEOUS PCBs
11§in), also holds sliders, £(-20.” 9in Spring Unit, £3.75 Lé)GlCAL RADIO CONTROL (PE Dec. 71/Jan. F72) PCBs "2A”, ""28B", gecogel;.
50p ea. MODEL SERVO CONTROL (PE Feb./Mar. 72) PCBs "B", Fail-
P. & P. VAT S.A.E. for . (s;fEe.Allp 5. ’;DIGICAL PSUPECBP(PE Aug} 72)o 50p. OSCILLOSCOPE P/A
0, ug. 72), 33p. TRIFFID B (PE Feb ), 60p,
I5p ADD 10% FREE LIST (Above PCBs as published)
(THESE TERMS APPLY TO U.K. ONLY—OVERSEAS SEE BELOW) | DIGITRONIC (PW Mar. 73) Read-out PCB (I$in x 34in), 50p.
SEMICONDUCTORS ELECTROLYTIC (uF/V) |TANTALUM | POLYESTER SWITCHES
ACl28 20p | ORPI2 55p | 0-47/63 8p | 220/25 10p 0. 1/35 (s |/1; o_%leAE (MJF) Maka-switch: Shaft assembly, S4p; Woafers, 33p;
ACI76 20p | TIS43 30p | |'0/63 6p | 220/40 14p|0.22/25 12p [ 0-015 Jp Screens (per pk. of 5), 12p; Spacers (per pack of 10), 8p;
ADI6I 40p | ZTX107 9p 2:2/63 6p | 220/63 23p(0-47/35 12p | 0022 3p DP mains sw. for shaft assy, 30p. Rotary: 3P4W,
BCI107 13p | ZTX503 14 4-7/63 6p | 330/10 6p|1.0/35 12p | 0-033 3ip 2P6W, 28p each. Multipole Lever: 4CL/4CL, 4CN/
BC108 13p | ZTX531 11: ?03/11450 :p :;gﬁo] :p 1.5/35 16p | 0-047 iip 4CL, £1.30. Toggle (5td.): SPST, DPDT, 28p.
P .
BCI0S 138 | JN706  13p | 10/63 6| 47025  14p|3 3132 12p | 0068 3p
BC 147 12p | 3n914  22p | 15/40 6p | 470/40  20p|jo/ig 1ap | O 4
BCl48 12p | 2N1304 22p | 22/10 6p | 500/64 46p 10125 16 015 5p
BC 149 12p | 2N2219  27p [ 22/25 6p | 680/6-3 19015163 e lo22 5p OVERSEAS COSTS
BCIS7 12p | 2n2905 27 | 33/6°3 ép | 680/25  20p P 033 7p T CEEPALNE
BC158 123p | 2N3702 12 33/16 6p | 1000/4 12p|22/16 16p | 0.47 9p LIST: Europe 10p; Other Countries 20p.
P | 33740 6p | 1000/10 14pl47/6:3 16p | 0-68 1ip|PACKING on goods will be charged at cost—please
BCI59 12{p | 2N3704 12p | 33/50 6p | 1000/16 25p|00/3 16p | 10 145 [state whether surface or air mail required (kit weights
BCI82L  12p [2N3819  35p | 47/63 6p | 1000/25  25p e Plare shown in list).
BC204 l4p | 2N3823E  39p | 47/25 6p | 1000/40 40p VAT does not apply to export orders.
BC209¢ 14p | 2N487) 36p | 47/40 6p | 2200/25 45p .
BC2I12L 16p | 2N5777 45p | 47/63 7p | 2200/40 50p | POLYSTYRENE 63V 5% (pF)
BCY7I 22p [ IN914 4p | 100/4 6p | 3300/63 130p (10 to 2200pF, 34p; 3300 ro 8200,
BFYS0 23p | IN400| 6p | 100/10 6p | 3300/100 360p 4ip; 10,000, 5p.
BFY52 23p | 1N4002 7p | 100/25 6p | 4700/16 “60p GENERAL
BSY9SA i12p | IN4004 10p | 100/40 Tp | 4700/25 75p
MJE2955 1llp | IN40QOS 10p | 100/63 12p | 4700/40 93p All PCBs fibreglass, Drilled, Roller-Tinned. Layout and
MJE3055 5P | pA 145 23 150/16 6p circuit duagram free with PCB. Unless stated ‘as
[eleb1 ] 65p P | 150763 12p RES!STORS (E24 SERIES) |published’” PCBs are designed by Phonosonics. Pots are
[oletd] 14p | OASI 7p | 220/10 6p IW, $W 59, CARBON FILM, Ip;|rotary unless stated as slider. Prices and deliveries
OCs4 24p | OA200 8p | 220/16 6p +W 2%, METAL OXIDE, 331p subject to stock availability.
PHONOSONICS, DEPT. PE24, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW MAIL ORDER ONLY
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ALL OUR PRICES INCLUDE

BSR HI-FI AUTOCHANGER
STEREO AND MONO

Plays 12", 10" or 7" records.

Auto or Msnual. A high

quallty unit backed by BSR

rellabliity with 12 monthe’
srantee. A.C. 200/250V
e 13; x 11}n.

Above motor board 34In.

with STEREO and MONO XTAL £6 « 75 Post 25p.

PORTABLE PLAYER CABINET

Modern design. Black rexine covered. Silver front grlile.
Chrome fittings.

Motor board cut for above BSR deck £4 o 50 Post 45p.

below motor board 2;in.

ANOTHER R.C.S. BARGAIN!
4 TRANSISTOR MONO AMPLIFIER

Powerful 3 watt output, 15 ohm. AC malns operated with
transformer. 3-Controls, volume, treble and

on prl cuit board.
mous

x 3ln 5 Post
high. Suitable 7° x 4" spesker, £1. £5 . 9 2p

R.C.S. STABILISED POWER PACKKITS

All parts and Instructions with Zener Diode, Printed Circult,
Bridge Rectifiers and Double Wound Malns Transtormer
Input 200/240V a.c. Output voltages avallable 8 or 9 or 12 or
15 or W or 20V d.c.

at 100mA or less
PLEASE STATE VOLTAGE REQUIRED £2 . 20 Poat
Detalls S.A.E. Size 3; x 14 x 1§ln. 2%p

COMPACT PORTABLE STEREO HI-FI

Two full size loudspeakers 133 x 10 x 3}in. Player unit
clips to loudspeak: making It 1 |
ize only 134 x 10 x 8}in., 3 watts per channel,
afl records 33 r.p.m., 45 r.p.m. Separate volume and
tone controla
V a.c
mains

Attractive
Teak finish
Welght 13 Ib.

SPECIAL OFFER!

SMITH'S CLOCKWORK 15 AMP
TIME SWITCH

0-80 MINUTES

Single pols two-way. Surface mounting
with fixing screws. WIil replace
existing wall awitch to g
for return home, garage.
antk-burgiar lights, etc. Varlable knob.
Turn on or off at tull or Intermediate
settings. Mal last list price £4-50. Brand new and
fuily guaranteed. Fully Insulated.

OUR PRICE £1-65 or £3 palr. Post 25p

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aerlal 85p Driver Trans. LFOT4 65p

Osc. PSO/1AC ... 40p Printed Clrcult, PCA1 §5p
I.F. P50/2CC 470 kcfs 40p J.8. Tuning Geng . 65p
3rd |.F. PS0/3CC .40p 10p

Weyrad Booklet
Spare Cores . ... ..3p oPTY .. . Sp
Mullard Ferrite Rod 8 x {in., 20p. 6 x }In, 20p. 3 x #in, 10p.

YOLUME  CONTROLS |80 0hm Coax 5p yd.
§ K-ohms to 2 Meg. LOG o | BRITISH AERIALITE
LIN. L/S 15p. g_l 2p. | AERAXIAL-AIR SPACED

STEREO L/S 55p. D.P. 75p.
Edge 5K.S.P. Transistor 25p.

40 yd, £1-75; 60 yd, £2-60
FRINGE LOW LOSS 10
pyd

8in. or 10in. ELAC -+

HI-FI SPEAKER €/J§

Dual cone plasticised roll sur- —
Ffooo] ) c'-' &“z

nce,

£3- 75 pon 255

, 10In 12
watts music power.

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

ideal for Mike, Tlx., P.U., Gultar, etc. Can be used with

Battery 8-12V or H.T. line 200-300V d.c. operation. Size:

;}orl I::oxu}ll:‘.v: :’n" lo‘r mq?lp':v‘:/'r;iaésgo.ln.

L] Ll ont. p

Post
2p

vl Al Tl

NEW MODEL "'BAKER LOUDSPEAKER', 12IN 50 WATT.
GROUP 50/12. 8 OR 15 OHM HIGH POWER
FULL RANGE PROFESSIONAL QUALITY. £1 7 ¢ 60

B%AwK_FB%I;AAJORﬂ” £9-90

Post {free
30-14,500 c/s, 12in.
cone, woofer and tweater
cone together with & BAKER
ceramic magnet
having a fiux

resonance 40 c/s.
NOTI

20w,
3 or 8 or 15 ohms must
d.

Modute kit, 30-17,000 c/s
with  tweeter, crossover,
batfle and

Instructions. 21 2 ¢ 50

" Please state 3 or 8 or 15 ohms. Post free

BAKER "'BIG-SOUND'" SPEAKERS Post free

‘Group 25’ 'Group 35’| ‘Group 50’
27 £8-80| 2 £9.90| L £22
3or 8 or 15 ohm Jord or 15 ohm 8 or 15 ohm

Full instructions luppllod.'Dclallu S.AE.
ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operatlon over 300 hours continuous on SP2

battery, fully adjustable swing and speed. Ideal displays,

teaching electro magnetism or for Post
95p 20p

metronome, strobe, etc.
BRITISH FM/VHF TUNING HEART

88 to 108 M/CS British made. 2 T
requires 10-7 M/CS
C

stors ready aligned
with tuning gsng.
ical experlence

"OUr Price £3-35 1o

essentlal.

MAINS TRANSFORMERS AL Post

25p each
Eagle MT12 12-0-12V 50 mA .. . . 90p
250-0-250 80 mA, 6-3V 3-5A 6-3V 1A or 5V 2A .£2-50
350-0-350 80 mA, 6-3V 3-5A, 6-3V 1A or 5V 2A £3-00
300-0-300V 120 mA, 6-3V 4A C.T.; 6-3V 2A £3-95
MINIATURE 200V 20 mA, 6-3V 1A 2§ x 2} x 2In . 75p
MIDGET 220V45mA, 6-3V 2A 21 x 24 x 2in. S0p

HEATER TRANS. 63V 1.5A . . . L. 15
GENERAL PURPOSE LOW VULTAGE. Tapped outputs
at 2 amp. 3, 4, 5,6, 8, 9, 10, 12, 15, 18, 24 and 30V £3-00
1 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £3-00
2 amp. 6, 8, 10, 12, 16, 18, 20, 24, 3C, 36, 40, 48, 60 £4-00
§ amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £9-75
5, 8and 13V; 5 amp. £1-20. 3 amp. 3, 5, 8, 10, 13 and 5-0-5V
£1-30, Ditto 5 amp. £1-50; 6-0~6V 500mA 90p 9V 1 amp. 95p,
12V 300mA 75p, 12V S00mA 85p, 12V 750mA 95p,
40V 1 amp. £1.75.

AUTO TRANSFORMERS. 115V to 230V or 230V Io 115V
150W £3-00; 500W £6-25; 750W £10; 1000W £15

CHARGER TRANSFORMERS. Input 200/250V,

for 6 or 12V, 1 amp £1-50; 2 amp £1-80; 4 amp £2-50
BATTERY CHARGERS. Ready bullt with leads and clips
1} amp £2; 4 amp £4; 5 amp £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS:

6 or 12V outputs, 1§ amp 40p; 2 amp 55p; 4 amp 85p.

MAINS  ISOLATING TRANSFORMER

0-110-240V. Secondary 0-240V. 3A. T20W.
d mlnl:I:.IVnr'nlnh Impregnated. Fully enclosed
with fixing feet. Carr.
us (vaiue t19). OUR PRICE £{() ¥
Can be used as $00W auto transtormers 240-110V.

IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

TEAK VENEERED HI-FI SPEAKER & CABINETS
For 12in or 10in dla. speaker 20 x 13x 9in, £9-90. Post 25p
For 13x 8in or 8in spesker 16 x 10 x 9in, £5-50. Post 25p
For 8 x 5in speaker 18x 8 x 6in, £4-40. Post 25p
For 6in and Tweeter x 8 x8in, £4-00. Post 25p

Speclal Cambric cone surround.
Sultable Cabinet 12 x8x8 £4 S Tweeter £2

LOUDSPEAKER CABINET WA‘I;DING 18in wide, 15p f1.
GOODMANS 64in. HI-FI WOOFER /a
015,000 /e, Tamt P.A.

ELAC CONE TWEETER
The moving coll diaphragm giv

8 ohm. 10W. Large ceramic magnet.
Columns. HI-Fl Enclosure Systems, etc.
radletion pattern to t
d

to 18,000 c/
ating 10W. 3 ohm.
h 4 5.7 £1:90 post 20p.
SPEAKER COVERING MATERIALS m
Horn Tweeters 2-16k 10W 8 ohm or 15 ohm £1-95.
De Luxe Horn Tweeters 2-18kc/s, 15W, 15 ohm £3.
CROSSOVERS, TWO-WAY 3,000 c/a 3 or 8 or 15 ohm £1-25.
LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in., £1-25; 84In., £1-50;
8 x 5in, £1-60; 10In, £2-00; 8In, £1-75; 10 x 8In, £1-90.
SPECIAL OFFER! 80 ohm, 2iin, 2}in; 35 ohm, 2in, 3in,
25 ohm, 2}in dia., 3in dla., 5in dia. EACH
15 ohm, 34In dia, 6 x 4in, 7 x 4in, 8 x 5In, TYPE
3 ohm, 2{(n, 2}In, 3}in, 5In dia. (6 x4In 8 ohms £1-50.)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,
8In. DIAMETER 4W £2-50. 10In dlameter 5W £2-5
12in dlameter, 6W, £2-95.

VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.
5 WATT MULTI-RATIO, 3, 8 and 15 ohms 80p.
Mike trans. mu metal 100:1£1-25.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER

All purpose tra
ideal for Groups
4 inputs speech and mu:
mixing. Output 8/15 ohm.

E.M.l. 13} x 8in.
SPEAKER SALE!

Whh twin tweeters.
And crossover. 10

watt. State 3 or 8 or
15 ohm. As Hiustrated. Post 25p

With m'u‘: mu‘:lor cone and ceramic
magnet. 10 watt.
P itin g £.2 * 15
State 3 or 8 or 15 ohm. Post 25p y . on £5 . 50
BoOKSPelT Tabinel  rous tinah post isa

SET OF 3 MOTORS FOR

COLLARO STUDIO
115 VOLT TAPE DECK
£2-50 Post 50p
BLANK ALUMINIUM CHASSIS. 18 »
x 8in 53p; 10 x 7In ;12 x 8in 85p;
8in 90p; 12 x Jn 118 x 10in £1.
3 x 3 x 3n6Op; 4 x 4 x &In 70p;
9 x 4 x 4in£1;12 x 4 x 4In £1-30.
x Bin 15p;

14 x 3n 18p; 10 x 7in 19p; x Sin 20p; 12 x 8In 28p;

16 x 8in 28p; 14 x 9In 34p; 12 x 12in 40p; 16 x 10In 50p.
PAXOLIN PANEL 10 x 8in 15p.

w.g. 2;in sides

$in 90p; x
ALUMINIUM BOXES,
8 x 4 x &in 80p;

ALUMINIUM PANELS 18 l.w.g. & x 4in 9
2

RADIO COMPONENT SPECIALIST

(Minimum posting charge 20p.)

Radio Books and Component Lists 10p.
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NEW ELECTROLYTIC CONDENSERS
1 v 14p

2/350V . 250/25 50+50/300V . .. .50p
4/350V 500/25V . 60+ 100/350V 85p
8/4S0V . 1000/25V 32+ 32/250V ... . ..
16/450V  ..22p  1000/50V 32+ 32/450v ..

32/500V  50p 8-+ 8/450V .. 350+50/325V . 55p
25/25V . 10p 8-+ 18/450V . 100 - 50 ~ 50/350V ..55p
50/50V 10p 16 +16/450V .. .&0p

100/25V  .10p 32+ 32/350V .. &0p

LOW VOLTAGE ELECTROLYTICS.

1,2 4,5, 8,186, 25, 30, 50, 100, 200mF 15V 10p.
300mF 12V 15p; 25V 20p; SOV ”?.

1000mF 12V 17p; 25V 35p; 50V 47p: 100V 70p.
2000mF 8V 25p; 25V 42p; S0V 57p.

2500mF 50V 82p; 3000mF 25V 47p; 50V 85p.

S000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 5p.

CERAMIC, 1pF to 0-01mF, 4p. Sliver Mica 2 to S000pF, 4p.
PAPER 350V—0-1 4p, 0-5 13p; imF 15p; 2mF 150V 15p.
500V—0-001 to 0-05 4p; 0-1 -25 8p; 0-47 25p.
SILVER MICA. Close tole: 1%. 2- pF 8p; 580-°
I,I?F 10p; 2,700-5,800 pF 20p; F—0-01, mid 30p each.
TWIN GANG, “‘0-0"' 208pF + 1 iy ; S00pF standard 45p.
3SpF + WSpF  with 25pF + 25pF, Slow motion drive 50p.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, 50pF, 55p.
NEON PANEL INDICATORS 250V AC/DC. Amber mg.
RESISTORS. iW, W, 1W, 20% 1p; 2W, Sp. 100) to 10M.
HIGH STABILITY. | W 2% 10 ohmas i0 8 meg., 10p.
Ditto 5%. Preferred values 10 chms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt, 10 ohms
to 100K 10p each; 0-5 ohm to 8-2 ochms 10p.

TAPE OSCILLATOR COIL Vaive type 35p.

M b
reble and baes controls.
PROFESSIONAL VALVE MODEL, 100W, callers only, £89.
BARGAIN AM TUNER. Medium Wave. £4 . 95
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound stfects to recordings.
with separate controls Into single output. 9V.
TWO CHANNEL STEREO VERSION £5.95
Push-bull Ready bulll, with volume: Treore 5.4 * 90
and bass controls. 18 voit d.c.
OUTLET BOXES, SURFACE 25p. FLUSH 60p. TWIN 85p.
BALANCED TWIN RIBBON FEEDER 300 ohms. Sp yd
Chrome Lesd-Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p: 3-5mm Chrome 12p. DIN
3pin 18p; 5-pin 15p. DIN PLUGS 3-pin 18p; 5-pin 5p.
VALVE HOLDERS, 5p; CERAMICS 8p; CANS Sp.
1,400 r.p.m. Reversible 42 Watt, .
" X", lze J‘;"x.‘i" As 21 95
]
E.M.l. GRAM. MOTOR. £1
120V or 240V a.c.
Post 25p.
100 ohm 20w Rhoonnnljln diam. Ceramic Former, screw

pa Carr,
Guarantead. Detalis SAE. £49 £1-00
Transistor Superhet, Ferrite aerlal. § volit.
WHI mix Microphone, records, tepe and tuner £3 . 95
B8ARGAIN 3 WATT AMPLIFIER. 4 Transistor
COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
JACK SOCKET Std. open-circult 14p, closed clrcult zgp..
SOCKETS Chassis 3-pin 10p. 5-pin 10p. Din SOCKETS Iead
REVERSIBLE 4 POLE MOTOR
[
o spindle 1}
Hiustreted. With Cooling Fan. s.c. 240V. Poet 25p
2,400 r.p.m. 2 poie TO0mA. Slze 2] x 2} x 2}in.
terminala, }in diam. spindie. 95p, post 25p.

337 WHITEHORSE ROAD, CROYDON
Open 8-6. Wed. 9-1, Sat. -5 (Closed for lunch 1.15-2.30)

Buses 50,68, 158. Rall Selhurst. Tel.01-684 1665
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Newest, neatest =
system ever S SIZES
devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interiock together
in vertical and horizontal combinations.
Transparent plastic drawers have label stots/
ID and 2D have removable space dividers.
Build up any size cabinet for walt, bench or
table top.

BUY AT TRADE PRICES!
SINGLE UNITS (1D) (Sins x 2%ins %
2}ins). £1-40 DOZEN,

DOUBLE UNITS (2D) (5ins * 4}ins %
2kins). £2:30 DOZEN.

TREBLE (3D) £21:50 for 8.

DOUBLE TREBLE2drawers, in oneouter
case (6D2), £3-60 for 8, EXTRA LARGE
SIZE (6DI) £3-40 for 8.

PLUS QUANTITY DISCOUNTS!
Orders £10 and over DEDUCT 5%, in the £
Orders £20 and over DEDUCT 74% in the £
Orders £50 and over DEQUCT 109% in the £
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under £10.Orders £10and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES
Please add 10% V.A.T, to total remittance
'lA‘I[’H D"g (Dept. PEA) 124 Cricklev.«azg

Broadway, London,
Tel. 01-450 4844

Lo LT

OSMABET L"’D. We make transformers

amongst other Vhings.

AUTO TRANSFORMERS, 110/200/220/240V.
30W, £1-70; 50W, £2:40; 75W, £2-85; 100W, £3-80;
500W, £10-80; 750W, £14.25; 1000W, £18-00, etc.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c. -3V 1-3A, £1-20: 3A, £1.50;
6A, £2-56: 12V 1-5A, £1.50; 3A, £2:55: 6A CT, £3.40;
18V 1-3A CT, £2-56: 24V 1 5A CT, £2-55: 3A CT,
£3-45: 5A, £4-80; BA, £7-35; . £10-85; 40V 34
CT, £4-60; 50V 6A CT, £13-50: 25V 24425V 24,
£4.80; 12V A + 12V 44, £4-90,
LTTRANSFORMERS TAPPED SEC. Prim. 200/240V
0-10-12-14-16-18V 24,  £2-60, 4A, £375:
—15-20-24-30% A, £3-40: 4A,  £4-50:
30-40-60V 1A, £3-40; 2A, £4:50;
0-40-50 50-80-90-100-110% 1.\, £4-80.
MIDGET RECTIFIER TRANSFORMERS
L 2000240V a,c. 9-0-9V 0-34, 12-0-12V
0-25A or 20-0-20V 0-15A, £1-65 each; 9-0-9v 1A,
£1-85; 12-0-12V 1A or 20-0-20V 0 734, £1-50 each.
MAINS TRANSFORMERS
Prim. 200/240V a.c. TX6 sec
63V CT 6A, 63V CT 6A, 3\ 3A
TX1 425-0-425V 250 Ma, 6-3V O 4A, 6-3V (T 4A,
0-5-6-3V 3A, £8-75: MT3 Prim. 0-110-240V sec.
250V 100 Ma, 6-3V 24, K5, £2-70.
O/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3-B-l1Johms, A A 6 6K 30W,
£25.70; A-A 3K Q 50W, £9-00: 100W (EL34 KTHA,
etc.), £15-75; tapped Multi O/F 10W £3.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 4003V 36p.
LOUDSPEAKERS FOR AMPLIFIERS :
BAKER 25W, £7-60: 35W, £8.40; HI-FI Major
Module 20W w/tweeter Xover, £11-80; Baker speaker
Bl

lista; FA £10-50: toww, £13-50; HI-FI
speakers, EMI bhass I3 x Rin B or 152, £2-00:5in%Q,
£1-16: 7 x 4in 150, £1-80:K x Jin 3, 8, 15, 25m 8OQ,
£1.75 each.

LOUDSPEAKERS

24in &, 16 or T5Q, 2Hn N or 250, 2hin KO, din
3, 8,25 or Q. 34in K, 15 01 80Q 90p each: Hin 3,
Aor2s0, H>x3in 3or ¥, £1-08: T x4m Jor 15Q,

63in 30, 8 x2in i, £1-26; 10X 6in 30, £1-50
SPEAKER MATCHING TRANSFORMERS
12W 3 to K or 150 up ordown £1-30.
“INSTANT" BULK TAPE/CASSETTE ERASER
Instant erasure, tape spools, cassettes, emagnetines
tape heads. 200/240\ a.c. £3-25
RELAYS, SUB-MINIATURE
15,20 or 30V d.c. 2 CO<50p each
12V d.c. FLUORESCENT LIGHTING
Bilicon transistor iy ertor for 20\ tube, £5-75
TAPE RECORDER MOTORS
New, Blowery, fans, ete., |10\ a.c. 50p.
Carriage and VAT on all orders.
8.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY
48 Kenilworth Road, Edgware, Middx. HA8 8YG
Tel. 01-838 8314

A DEXTER

DIMMASWITGH

ALLOWS COMPLETE
LIGHTING CONTROL

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch, It 1s available as a complete “ready
to nstall” unit or “simple to assemble” kit. Two
models are available controlling up to 300W or
600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 watt £3.52 Kit form £2.97

300 watt £2.97 Kit form £2.42
All plus 12p post and packing

Prices include VAT. Please send c.w.0.10:

DEXTER & COMPANY
1 ULVER HOUSE 45 SUPPLIED

T0 H,M. GOYENNMENT
OEPANTMENTS, HOSPITALS,
LOCAL AUTHOMITIES,

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883 e

BASIC

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

ELECTRICITY(5vols) §
ELECTRONICS6vols)
TELEVISION@3vols)

GUARANTEE

Should you be,in
any way dissatis-
, fied withthe

> MANUALS your
money willbere-
> funded by return

perience.

& U
----------------------

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 [J

BASIC ELECTRONICS 6 parts £6-40 [

BASIC TELEVISION 3 parts £3-60 []
Tick Set(s) required. Prices include Postage
YOUR 1002/, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

NAME

The serias

will be of ex-
ceptional value in
training mechanics and
technicians in Electricity,
Radio and Electronlcs.

WHAT READERS SAY

great help in my appreciation of circuit functions.
T.L.. Southampton

They are exactly what | have been looking for—a
grateful student. L AS.. Ovford

Congratulations on the finest set of books it has been
my privilege to study. C.A . Loughton

| find the manuals exceedingly informative and BLOCK LETTERS
worth every penny. _ FULL POSTAL e oeoveeerieieeeseeitenesesesesssssasesesstre st esssesesesaessssssnsssssnens .
PJ.L.. Leighton Buszard
ADDRESS ....

r

|

i

- . |
1 am well pleased with Basic Electronics which are a l
[

|

1

I

i

N

POST NOW FOR THIS OFFER !
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ELECTROVALU

CATALOGUE 7

An A to Z guide to
component buying

On the index page of Catalogue 7, between “ Aluminium
Boxes™ and « Zener Diodes"
contents amounting in all to thousands of items, classified,
described, often illustrated, and priced. There is a wealth of
technicai 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

25p

* A selection from EV Catalogue 7

TRANSISTORS

and semi-conductors of many types from simple
diodes to ICs photo-sensitive devices, threshold
switches, etc., etc.

MINITRCN DIGITAL INDICATORS

30I51F Seven segment filament, compatible with
standard logic modules. 0-9 and decimal point;
9mm characters in 16 lead DiL, £1-20. ow
available in 8mA or 15mA per segment rating.
Suitable BCD decoder driver, £1-15.

JO0I5G showing + or — and | and dec, pt, £1:20,

DALY ELECTROLYTIC CAPACITORS
in cans, plastic sfeeved
1,000mF/25¥, 28p; 5,000mF/25V, 62p; |,000mF/
50V, 41p; 2,000mF/S0V, 57p; 5,000mF/50V, £1-18;
5,000mF/10DV, £2-91,

POLYESTER CAPACITORS TYPE C280
Radial leads for P.C.B. mounting. Working voltage
250V d.c.

001, 0-015 0-022, 0:033, 0-047, Ip each; 0-068,
01, 0:15, 4p each; 0:22, 5p; 033, 7p; 0-47, 8p;
068, I1p; 1-0, 14p; 15, 21p; 22, 24p.

SILVEREL MICA CAPACITORS

Working voltage 500V d.c.

Values in pF—2:2 to 820 in 32 stages, 6p each;
1,000, 1,50, 7p each; 1,800, 8p : 2,200 10p;
2,700, 3,603, 12p each; 4,700, 5,000, I5p each;
6,800 20p; 3,200, 10,000 25p each.

POTENTIOMETERS

ROTARY, CARBON TRACK.

Double wipers for good contact and fong working life.
P20 SINGLE linear 100 ohms to 47M 0, 14p each.
P20 SINGLE log, 47k to 2.2M 0, 14p each.

JPZ: DUAL GANG linear 47k to 22Mp 48p
eacn.

JP20 DUAL GANG log, 47«0 to 2:2Mn 48p
each.

JP20 DUAL GANG log/antilog 10L, 22K, 47K,
IMQ only, 48p each.

JP20 DUAL GANG antilog 10k only 48p,

2A DP mains switch with any of above I4p extra.
Decades of 10, 22 and 47 only available in ranges
above. SKELETON CARBON PRESETS 6p each.

SLIDER POTENTIOMETERS

Linear or lcg, 10kD to IMQ in all popular values,
30p each.

Esc:tcheon plates, black, white or light grey, 10p
each.

Control knabs blik/wht/red/yel/grn/blue/dk. grey/it
grey, 7p each,

ELECTROLYTIC CAPACITORS

Axial Lead
u 3 63V 10V 16V 25V 40V 63V 100V
047 — — — — — — llp 8
10 — — - - lp — 8p
22 — — —_ - p — 8p 9p
47 — — tlp 8p 9p 8p
10 — — - = 8p 9 8p 8p
22 = — 8p - 9p 8p B8p I10p
47 8p — 9 8p 9p 8p I0p 13p
100 9p 8p 8p 8p 9p 10p 12p 19p
220 8p 8p 9p (0p 10p Ilp I7p 28p
470 9p 0p 10p Ilp 13p 17p 24p 45p
1,000 tip 3p (3p I7p 20p 25p 4lp —
2,200 i5p 18p 23p 26p 37p 4lp —
4,700 26p 30p 39p 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. S.A.E.
with written enquiries please.

ELECTROVALUE LTD

28 ST. JUDES ROAD -

Telephone: Egham 3603 Telex 264475

NORTHERN BRANCH: 680 BURNAGE LANE

Telephone 061-432 4945

Shop hours—Daily 9-1 and 2-5.30 p.m.

ENGLEFIELD BREEN -

are over 200 references to

RESISTORS

Code Watts ohms -9 10-99 100 up
(see note below)

C 1/20 82-220K 9 8 75

<€ 3 4.7-470K 13 (B} 0'9 nett

<€ 3 47-10M -3 1-1 09 nett

<€ 1 47-10M 'S 12 0-97 nett

< | 47-10M 32 25 192 nett

MO 10-1M 4 33 23 nett

Ww | 0-22-3-9 7 7 8

WW 3 I-10K 7 7 8

WwWw 7 I-10K 9 9 8

Codes: C—carbon film, high stability, low noise.
MO—metal oxide, Electrosil TRS, ultra low noise.
W—wire wound, Plessey.

Values: All EI2 except C§W, C3Wand MO4W at
E.12

€12,10, 12,15, 18, 22, 27, 33, 39, 47, 56, 68, 82.

€24 as El2 plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62,
75, 91 and their decades.

Tolerances—All 5%, except MO at 2% and WW I at
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: 6-8Y to 82V, 21p each;
I'SW: 47V to 75V, 48p each. Clip to increase
1'SW rating to 3 watts (type 266F) 4p.

YEROBOARD

Copper_clad 0-1 in. matrix—2'5 x 375 ins, 24p,
§-75 X 3:75ins.,27p, 2:5 X 5ins., 27p. 375 X Sins.,
0y

p.
Copper clad 0'15 in. matrix—2-5 x 3-75 ins., 18p.

375 x 375 ins,, 27p. 2'S X 5 ins., 27p, 375 X
5ins., 33p.
Vero spot face cutter (any matrix), 43p. 0-040 pins

{for 0-1 matrix) per 100, 30p. 0:052 pins (for 0-15
matrix) per 100, 30p.

GIRO ACCOUNT No. 38/671/4002

All  postal communications, mail
orders, etc., to Head Office at Egham
address, Dept. PE4.

EGHAM - SURREY TW20 OHB

Shop hours—9-5.30 daily. Saturdays 9-1 p.m.

BURNAGE - MANCHESTER M13 1NA

Saturdays 9-1 p.m.

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. Box 27, Swarthmore PA 19081
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Practical Electronics 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 Electronics” IPC MAGAZINES LTD., Fleetway House,
Farringdon Street, London EC4H 4AD

FOR SALE SITUATIONS VACANT

FIBRE OPTICS
Pt et Tes sy e TECHNICIANS AND ENGINEERS
FOR ST. ALBANS AND LUTON

QUALIFIED OR NOT!

|-l 4mm 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
ut down glare
% See those nixie tubes
% Cross themfor light control

* Make your own strain gauge for plastics OPPORTUNITIES for challenging work on testing and
Circuit Board Etching Kits. Full instructions. calibrating valye and sohd-stat.e electronic measuring equip-
L 1 ments embracing all frequencies up to u.h.f. in Production,
P b st fa?’;,a'f'c‘rﬁ).c3':';_(‘\‘/‘i$ (e Service and Calibration departments.
ost free.
All items are strictly C.W.O. APPLICATIONS are invited from people of all ages with
Rromy Ifz‘ﬂ:ﬁ‘,"o‘ggiggg"‘"* experience or formal training in electronics and from Ex-
ST. ALBANS Services technictans.
SEEN MY GAT? 5,000 items. Mechanical and HIGHLY COMPETTIVE SALARIES, negotiable and
Electrical Gear, and mnaterials. S.AE. K. R. . . .
WHISTON, Dept. PE, New Mills, Stockport. backed by valuable fringe benefits. Overtime normally
- available.
TV LINE OUT-PUT TRANSFORMERS . o
Tidman Mail Order Ltd., 236 Sandycombe GENEROUS RE-LOCATION EXPENSES available in
Road, Rich d, S TWY 2EQ .
O e 3708 most instances.
] CONDITIONS excellent; free life assurance, pension
CATALOGUE NO. 18, Llcctronic and Mechan- .
ical Components and manufacturers’ surplus. SChemeS, canteen, SOC|a| club.
(redit vouchers value 50p. Price 23p, inclu- \ .
ding  post. ARTHUR SALLIS RADIO 374 hour, 5-day, working week.

CONTROL LTD., 28 GGardner Street, Brighton,
Sussex.

WRITE or phone for application forms quoting reference
PE744.

MORSE MADE EASY!!
FACT NOT FICTION. It you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progresa to be expected).

Using scientlfically prepared 3-speed recorde you

MARCON! INSTRUMENTS LTD, >
automatically learn to recognise the code RHYTHM m
without translating. You can'v heip it, it’s as easy as Longacres, St. Albans, Herts
learning o tune. 18 W.P.M. in 4 weexs guaranteed. .
Beginner's Section only £3-30, complete course £4.50 Te' . St- Albans 59292
Luton Airport, Luton, Beds

P.P.1, etc., plus 105,
1971
G3HSC (Box 18), 45 GREEN LANE, PURLEY, SURREY Tel: Luton 33866

Overseas £1 extra) details only, 4p stamp. 01-860 2896

TM3 QUEER 5 awanD
To INDuSTAY 1911

8AVE PETROL—Know instantly your mpg A GEC-Marconi Electronics Company

with a Baron mpg Meter. Model 1b now
available suitable for 12V neg. or pos. earth
cars with 8.U. electric fuel pump, not P.l.

nmodels.  Kit complete with all components
P.C. board and 3 IC's; requires 1ImA meter
(not supplied). £10:50 plus 20p P. & P. _ SERVICE SHEETS
Please state make, model and year. BARON
ELECTRONICS, 176 Brookhurst Avenue, S8ERVICE SHEETS8 for Televisions, Radios,
Bromborough, Wirral, L63 OPF. Transistors, Tape Recorders, Record Players,
. — - —— — - etc., from 5p with free Fault-Finding Guide.
LIGHTSHOW PROJECTORS from only £17, S.AE. orders/enquiries. Catalogue 15p.
effect wheels from only £4. Many lightshow HAMILTON RADIO, 47 Bolhemia Road, St.
bargains at  ROGER SQUIRE™S — (Disco Leonards, Sussex. 'Telephone llastings 29066.
Centre), 176 Junction Road, London, N.19.
Tel. 01-272 7474. SERVICE SHEETS, Radio, TV, etc. 8,000 .
_—— — - models. Catalogue 15p. S.A.E. enquiries. Jobs galore! 144,000 new computer
OSCILLOSCOPE 8OLARTRON CD7118. With TELRAY, 11 Maudland Bank, Preston. personnel needed by 1977. With
full instruction manual. Needs attention. our revolutionary, direct-from-
Yorks West Riding. £25. P. McLEMAN, 21 . America, course, you train as a
Apley Close, Harrogate, Yorks., HG2 8PS. WANTED Computer Operatorinonly 4 weeks!
= Pay prospects? £3.500 1 p.a.
ULTRASONIC AMPLIFIERS. Two M.E.L. After training, our exclusive ap-
Amplifiers 70\ £17, 35W £15. 01-363 4076 TOP PRICES PAID pointments bureau—one of the
(Enfield). NEW VALVES AND TRANSISTORS world’s leaders of its kind—intro-
h duces you FREE to world-wide
Popular T.V. and Radio types opportunities. Write or 'phone
LADDERS KENSINGTON SUPPLIES (B) TODAY, without obligation.
. 3687 Igins‘;ngian Sl:reet . London Computer Operators
ADDERS. ‘‘Special Offer” unvarnished radfor » Yorks. ini
triples. Oft 7in closed—23ft 1lin extended. Training Centre
£18.90 delivered. HOME SALES LADDER WAR GAMES COMPUTER. Urgently wanted. $62, Oxford House
CENTRE (PEE2), Haldane (North), Halds- Constructed to Practical Electronics Published 9-15 Oxford Street, W.1
fleld (1), Telford, Shropshire. Tel. 0952 Circuit and in working order. Excellent price Telephone 01-734 2874
586644 . offered. Rattray 373 1424.
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equipment,

agreement is in force.

to:

Personnel Officer

Cumberland LA195YR

Telephone: Ravenglass 214/5

ELECTRONICS VACANCIES

Ministry of Defence Experimental Establishment in the
Lake District requires experienced electronics mechanics
to instal, maintain and develop a wide range of interesting

Rate of pay for 40-hour, 5-day week £31-03, plus a produc-
tivity bonus of £2.65 per week. A guaranteed week

.The posts are pensionable, there is a sick pay scheme,
three weeks' annual paid holiday and an assisted travel
scheme. There is a prospect of housing accommodation
within a reasonable period for a married man, hostel
accommodation is immediately available for single men.

If you have served a recognised apprenticeship or have
had equivalent service training and would like to work in a
beautiful part of the country, send for an application form

Ministry of Defence (Procurement Executive)
Eskmeals, Bootle Station

/6

PRECISION
POLYCARBONATE CAPACITORS

Close tolerance. High stability Extremely low
leakage All 63V dc. Plus or minus 1% tolerance.
0-47uF. 56p; 1 OuF, 66p; 2-2uF BOp; 4-7uF £1-30;
6-8uF, £1-64; 10uF £2; 15uF, £2-75. Also available
=2% and £5%. ex. stock

TANTALUM BEAD CAPACITORS: Values available:
0-1 0:22. 047,10, 22 4-7, 6 8uF at 15W/25V or
35V 10uF at 16/20V or 25V. 22uF at 610V or 16V.
33uF at 6V or 10V; 47uF at 3V or 6V. 100uF at 3V. All at
10p each, 10 for 95p; 50 for £4.

TRANSISTORS: BC107. BC108. BC109. All at 9p each.
€ for 51p; 12 for 96p. May be mixed for quantity price
BC182 and BC212 at 10p each AF178 at 30p each
All brand new and marked Full spec devices.

POPULAR DIODES. IN914, 8p each. 8 for 45p: 18 for
90p. IN916, 8p each, € for 45p; 14 for 90p. 1844, 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 5mA All new and marked Price 7p each,
€ for 38p; 14 for B4p. Special offer 6 of each voltage
(66 zeners) £3-65.

RESISTORS. Carbon fitm 5%. 4W at 40°C. iWat7°C
Range from 2-201 10 2 2M( in E12 series. i e 10, 12,
15.18. 22 27 33,39 47 56.68 B2 and their decades.
High stability. tow noise All at 1p each, 8p for 10 of
any one value. 70p for 100 of any one value Special
gsackfw of each value 2 20 to 2 2M0N (730 resistors)

440V A.C. CAPACITORS: 0 1uF size 14in x 4in 40p;
0 25uF (13in x jin). 55p; 0 47 and 0 5uF (10 x 2in)
66p; 1 OuF (2in = }in) 85pi2 OuF (2in x 1in). £1-15.
SILICON PLASTIC RECTIFIERS 1.5A. Brand new
wire-ended DO27 100PIV at 7p each 4 tor 26p.
400PIV at Bp each 4 for 30p; BOOPIV at 11p each
4 tor 42p.
7p post and packing on all orders below £5
Export orders—please add cost of air/sea mail
PLEASE ADD 10% VAT TO ALL ORDERS
Send S AE for lists of other ex-stock items L E D s.
disc capacitors. electrolytics etc Wholesale price iists
available to bona fide companies

MARCO TRADING

Dept. E4, The Maitings Station Road
Wem, Salop.
Tel Nantwich (Cheshire) 63291

EDUCATIONAL

RECEIVERS AND COMPONENTS

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. 730E, 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. 730E2, Intertext House, London,
SW8 4UJ.

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. 730E3, Intertext House, London,
SW8 4UJ.

DIRECT FROM MANUFACTURER—a compre-
hensive catalogue of U.H.F. and V.H.F/F.M.
aerials, fixing brackets, ehimney lashings,
clamps, masts, amplifiers, cable, etc., for the
D.I.Y, enthusiast. C(omplete with useful
installation hints. Send 3p stamp to
CLAYDEW ENTERPRISES (P.E.), 261
Hardness Street, London, SE24.
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R.T. SERVICES

(MAIL ORDER ONLY)
77 Hayfield Rd., Salford 6, Lancs.

Veroboard 6x5 01 Matrix, 2 for £I,
4x4% 01 Matrix, 4 for £1. 1233 015
Matrix, 75p each.

Mulilard A.M. Module. I.F. Strip, LP1166,
£0-10 inc. P.P.

FM Tuner with R.F. Stage and A.G.C,,
3 transistors, neg. earth, 2§ x2X |} in with
circuit, £1-374 inc. P.P.

Crouzet Geared Motors, 30-60 r.p.m.
New, £i-54 inc. P.P,

UHF TV Tuners. Transistorised, £1-65

inc. P.P.

VCRI38 CRT. New, boxed, £3-30 inc. P.P,
Transformers. 7-5V 4 7-5V 1A, 66p inc.
P.P. 12-0-12V, (00mA, 90p inc. P.P.
9-0-9V, 100mA, 69p inc. P.P. 20V, IA,
88p inc. P.P.

Transformers. 52-0-52V, |A - 22-0-22V,
200mA, £2:20 inc. P.P.

P.C. Board. $/S, 54 X 5%in, 10 for 70p
inc. P.P.

Panel with 2 SN7490, 2 SN744] 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 2”.
10" Speaker in Cabinet, 32 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" 75p. inc. PP,

Ampex Tape 7in. L.P. 1,800ft, £§-60 inc.
P.P.

LARGE COMPUTER PANELS. Average 40
transistors. Plenty of components, 84p (25p).
AMERICAN PANELS, 2N series transistora, Quality
components, 4, 55p (10p). 7400 SERIES I.C.S.
ON PANEL(S), 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 1}A.
10 on tagboard, 35p (6p). PANELS WITH 10
8.C.R’s 30V 1}A ferrite cores and 12 transistors,
£1 (10p). COPPER CLAD PAX. PANELS, 5} X
5iin, 6, 45p c.p. 7}in X 9in 25p. c.p. 6, £1-25 c.p.
&}in x 9in, 30p c.p. 6, £1-85 c.p. 10in x 9in 3&p
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, 55p c.p. 10 ASSORTED MIDGET
POTENTIOMETERS 60p c.p. VALUPAKS. From
25p to 75p., Bend 10p stamps for list of these and
panels, ete. Refund on purchase.

71b ASSORTED COMPONENTS, £1-85 c.p.

2Ib ASSORTED COMPUTER PANELS £1-65 c.p.

J.W.B. RADIO
2 BARNFIELD CRESCENT, SALE, CHESHIRE M33 INL
Postage in brackets. Mail order only

DRY REED INSERTS

7 ol me =\
L ) S el .
Overall length 1| 85" (Body length [-17).

Diameter 0 14", Max, ratings 250v D.C. and
S00 mA. Gold clad normally open contacts. 69p
per dozen; £4:12 per 100; £30:25 per (,000;
£275 per 10,000. VAT and post paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0803 34807

I.C.s. 74 Series. Brand new, untested, un-
marked. Ideal for experimenters, 25 for
35p. Why not try a pack? SELECTED
SEMICONDUCTORS, 17 Coniston Way, Elm

P’ark, Hornchurch, Essex.

5 N-CHANNEL FETs. Type 3319E (2N3819)
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
4nd 10p P.O. REDHAWK SALES LTD.,
5 station Road, Gerrards Cross, Bucks. Mail
Order Only.

COMPONENTS GALORE. Pack of 500 mixed
components. Manufacturers’ surplus plus once
used. Pack includes resistors, carbon and
W,W., capacitors various, transistors, diodes,
trimmers, potentiometers, etc. Send £1 + 10p
P.& P, (.\W.0. to: CALEDONIAN COMPO-
NENTS, Strathore Road, Thornton, Fife.
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OFFICIAL APPOINTMENTS

Mullard Components,

CARBON FILM RESISTORS
High stability, very low noise. EI2 series
4R7-1M. Prices are per ohmic value. Ignore

{ractions.
|+ 100+ 1,000 +
0-33W 5% 07p 0.7p 0-6p

| LONDON BOROUGH OF HILLINGDON

C280 series. 250V PC mounting: 0-01, 0-015, |

0-022, 2p; 0:033. 0-047, 0-068, 0-1, Ip; 015,

022, 4p; 0-33, 5p; 047, 6p; 0-68,8p; 10, 10p;

I'5, t4p; 2-2, I6p.

All prices include VAT. Please add 10p postage }

and packing on orders below £2. Fast service. c 0 M P R EH EN S I VE

Cash with order only. Send Sp stamp for our
comprehensive catalogue.
C. N. STEVENSON

304 Avery Hill Road, London SE9 2JN

COMPONENT SALE Barnhill Lane, Hayes, Middlesex
1,000's of components for disposal following
wholesaler closing industrial electronics
department.

OVER 200 TYPES OF CAPACITOR:

Elecurolyuc, paper, metllised film "ot Temporary teacher required as soon as
.g. 0:04 H . .

T A * possible for General Subjects which

Also large quantity of switches, fuseholders, could include En IiSh Geo ra h and/or
g ) graphy |

semiconductors, variable transformers at
unrepeatable prices.

Mathematics.
Complete balance of stock must go.
Sand 4p in stamps and address for lists. APPLY lMM EDIATELY

O & M SERVICES (P.E. e
281A BURY OLD ROAD, PR£STWI)CH Application forms from and returnable to the

MANCHESTER, LANCS. M25 5)A Headmaster/Headmistress.

TR T 1 London Allowance Payable: 75% removal
UL L0 LEDI QLT ~ expenses in appropriate cases and some
r single ou v, Sv, £2.2 g q H
For e Sty 6v 4 bv., assistance with temporary accommodation
9v + 9v, £2.75. P. & P. 20p per unit. a
(Please state outputs reqd.). may be pOSS|b|e.
All units are completely isotated from mains by
double wound transformer: ensuring 100%,
safety. ALL PRICES INCLUDE VAT.
R.C.S. Products (Radio) Ltd. (Dept. P.E.) |
36 Raymond Avenue, South Woodford,
London EIB 2HG.

BRAND NEW COMPONENTS by return |
Electrolytics 16V, 25V, 50V-—0-47, 1, 2:2, 4-7
10 mF, 4p; 22, 47, 43p (50V, Bp); 100, 5ip |
(50V, 7p); 220, 6p (50V, 9p). Subminiature

~™ TREASURE TRACER
bead-type tantalums 0-1/35V, 0-22/35V, 047/

8MK I" Metal Locator
35V, 1/35V, 2:2/35V, 47/35V, 10/16V, 8p.

Mylar Film 100V—0-001, 0-002, 0-005, 0-01, ¢ e DON’T LOOK
0-02, 2p; 0-04, 0-05, 3p; 0-068, 0-1, 33p. Poly- ) OV T

@ Britain s best selling metal locator kit

stvrene 63V E12 series 10-1,000pF, 2p; 1,200- | I 8 weighs only 220z 1 ist th .
10,000pF, 3p. Miniature hiuzhstab resistors, ¢ W Spesker and earphone oparation unless you can resist the temptation
597 E12 series—Carbon Film 3 W, 1Q-10MQ :;nomldw:'o 0y it o to get these super ‘attention-getters’:
(10°, over 1 MQ). Metal Film §W, 100Q- robulll seareh col assemaly .
( fdl ¢ ® Fa tanmiior circur + POCKET-SIZED MAXI-VOLT Bi
2.9M0Q and 1W, 27Q-10MQ all jp each. B Thoroughly professional finish inch 2 g
Tostage 8p. The C.R. SUPPLY CO., 127 ® You on hees sidering on scramarer to',;‘:,) ég:;'; LRI (DR | e
v : : ] pliers and snips . - v € no atteries.
Chesterfleld Road, sheftield, S8 ORN. \ ijeliensunanp: g i e eywhare. Only weighs
. S' Send a.s.e. for laatisl ;:’OU} 3|°Z (85lg). Send £1:35 for your
RADIO & TELEVISION AERIAL BOOSTERS axi-volt now:
£2.95, five television valves 45p. 50p bargain ‘ Comptere £9 - 80 Butl tested 213 75 | * UNIQUE TRANSMITTER/RE-
transistor packs, hargain £1 resistor and ca%— Pos: 350 ;ostgluip - CEIVER KIT. No licence examinations
acitor packs. UNIIF-VHF televisions £7.50. or tests required to operate this transis-
Carr. £1-50. S.A.E. for 3 leaflets. VELCO | m‘;‘;‘;&ﬂfgm%’;‘%ﬁ-‘ 2 L‘(‘aﬁ}g"’dg':"“’ﬁi torised equipment. Easy to build. Get

FLECTRONICS, Bridge St., Ramsbottom,

transmitting. Send £5-90 for yours now!
Bury, Lancs.

Y PSYCHEDELIC MINI-STROBE KIT.

74 TTL Lowest  prices.  Tirst [l_l‘«‘l(_l.t’ = ——— Take a pocket-sized lightning storm to
;(_"rmu_lg_fuzc_’k.ngmjl) (tic\'iges.l 1(';.4(1]& 10;;. :t-l.d Eélrzcog hand Parueds. “BRAIN-FRﬂEE%E"

p. 47 p. ata Book . Postage P with vari-speed stop-motion flashes.
and packing 10p. A. TOOTUELL, 9 Mendip Build the Mullard C.C.T.V. Camera | Includes super case, too. Send £2'20 now!

Close, St. Albans, Herts. AR .
- Kits are now available with compre- {All prices include VAT, packing & postage)

TUNBRIDGE WELLS. Components from hensive construction manual (also Send remittance to:

TELESERVICE, 108  Camden Road, available separately at 764p) BOFFIN PROJECTS

Tunbridge Wells, Kent. Telephone 31303. SEND5” v 7° S.A.E. FOR DETAILS TO: 4 Cunliffe Road, Stoneleigh
Ewell, Surre

MINIATURE GERAMIC CAPACITORS 50V 25 %ﬁ??ot L i (Mail order UK. only)

each E6 value 22pl to 1.000pl. Total 275. ambridge Road, Ringsion- Orfor more details, send I5p for lists, plus

£3-75. NEXK ELECTROXNICS (P'7), 28 Carnegie | on-Thames, Surrey KTt 3NG free design project sheet

Road, St. Albans, Herts.
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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. Boch
emit visible red light. Current requirement
20mA, 1500 resistors available for 5V d.c.
(TTL) operation,

2N5777—SILICON PHOTO

DARLINGTON AMPLIFIER
Economical, high sensitivity, T092, LIGHT
DETECTOR

2 5 10 25

|
MLEDS00 22p 44p £1-10 £2.20 £3.74
MVS54 12p 44p £1-10 £2.09 £3.52

1500 — — — — llp
2NS777 55p  £1.10 £2.53 £4.62 £9.90
ULTRASONIC TRANSDUCERS—
TRANSMITTER RECEIVER PAIR
40kHz for burgular alarm, remote control,
novelties. Great value at £3.85 per trans/

receiver pajr.

HNCP 37—NEUTRAL CIRCULAR

POLARISER
Reduce glare on crt’s, meters, displays, panels,
S0mm x S0mm (2in), 66p; 7Smm x 75mm,
£1:25; 150mm x 150mm, £4.40.
ROFON 1610—64 FILAMENT
LIGHT CONDUIT

I'8mm active dia., 3-3mm o/d. Simply cut to
lengeh and conduct light where required. For
displays, internal illumination, multiple point
lighting. | mecre, £1-32; 2m, £2.64; 5m, £5:50;
10m, £10.45,

FP40—PLASTIC OPTICAL MONO-

FIBRE, imm DIAMETER

Singie strand unjacketed light guide, simple to
use. 5 metres, £1.10; 10m, £}.98; 25m, £3.85,
FP20 (0-5mm) and FP60 (1-5mm) also available.

MARE’S TAILS FOR DECORATIVE

DISPLAYS

7,000 fibres, professionally finished, beautiful.
Add lamp, stand, cover to make a Fibre Optic
Lamp. Eye catching in boardroom, hall or
foyer, £11-00 each.
All prices shown include P. & P., VAT. C.W.O.
please. For full information on our complete
range, send 9in x 6in S.A.E. to

FIBRE OPTIC SUPPLIERS (PE)

P.O. Box 702 London WI0 6SL

BA NUTS, BOLTS | BA

CORED
and WASHERS SPANNER| SOLDER
per 100 SET b reel

Size Nuts Boits Wrs
4 Mp s5p 3p| 29p | 62p
6 3p Mp 3| Each | Each

FASTENERS

PVC 100
SELF

TAPPING Box of GROMMETS
SCREWS i a0 gin
Box of Assrt or fin hole

100 i
State size
assrt 36p 55p 44p
TOGGLE CONTINUITY | 5in pPLIERS
WITCHES| PROBE * OR SIDE CUTTERS
SPIST —\
2 \_/E"-\.
) 25p Insulated 99
spoT 37p |,/ Each{ Handles P Each
* White Post free Orders under £2 Al prices
stocks last over £2 add P &P 15 wne VAT

SILHILL PRODUCTS, Dept. PE4

226 Mary St BIAMINGHAM B13 9RJ (021-440 3600)

12 VOLT
FLUORESCENT LIGHTS

(as illustrated)

Beat power cuts. Be independent. Ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where 12v is available,
Guaranteed for six months., Ready to use at:

12ins, 8 watt £4 post paid
tncluding V.A.T.

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE. Callers
welcome. For lists or enquiries, large s.a.e.
Tel.: Shrewsbury 53206

ENAMELLED COPPER WIRE

S.W.G, ib Ree! 4ib Reef
10-14 £§:40 80p
15-19 £1.40 80p
20-24 £1-43 81p
25-29 £1.52 9ip
30-34 £1.57 97p
35-40 £1-69 £1-04

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

OC DAN

I ANUES
UK [
MULTIMETER AC-DC Type U-437
10kOhms/V 2.5% Precision
A-DC0:1-1A - 5 Ranges
V-DC/AC 2:5t0 1000 V - 6 Ranges.
Ohms-100to 1 MegOhm - 4 Ranges
Frequency: 45-40kHz - 2 Ranges
TAUT SUSPENSIONS
MOVEMENT

Complete with steet case.
Dimensions without case

) 5 £ 4,95

CABINET FINISHING COMPONENTS

Recess cabinet handles (plastic—biack) 22p each (metai—
chrome bar) £1-90 each

Cabinet corner peces (black plastic) 10p each (metal
small) 5p each

Strap handles (black-—chrome ends) 11in 66p each 90
55p each .

Cabinet covering cloth (vox type—biack) 50tn wide £1.-75
per yard

Speaker cloth (plain or silver stripe Laney type 50in wide
£1-85 per yard

Cabiret feet (black plastic 15in diameter) 7p each

Jack socket recess plates {black plastic) 7p each

Jack sockets (chromed bezel) 22p each

vent grills (black plastic) 5y1n + 1y 22p each 6#in - 3jin
16p each

Cabinet castors (rubber tyred 4 hole tixing) 62p each
(plastic wheel—w:th brake} 98p each {(plastic wheei—
bolt fixing] 62p each

140z matt black spray paint 80p each

1 pint cabinet cloth adhestve £1-10 each

Handy tnmming knives 10p each

Plastic piping for baffie edging (black or white) 6p per yard

All prices include VAT

Post and packing Orders under £1 20p Orders between

£1.and £10 35p Orders over £10 Free

MAIL ORDER DEPT, P.E.1, HAMILTONS OF

TEESSIDE
26 Newport Road, Middlesbrough, Teesside. Tel.
0642 47314 Ext. 24.

BUILD OR BUY a

HINIATURE ~ G
TRANSHITTER gl

Model TX Mer

R —
Micro

A precision piece of ecquipment that has been
designed and produced after 2 years research and
development.  The smallest transmitter availuble in the
UK. 2in x hin approv  Fits in the paim of your hand
Can pick up and transmit voices and minute sounds
excellent range up to 4 mile Can be worn round the
neck. held in the hand or placed on a shelf Recelve on
a VHF radio  Universal battery connections enable
use of PP battery operates %-15 volts. no other connec
tions (completely self-contained) o operate. simply
switch on. Used the world over. many applications
Fully transistorised printed circuit Cuaranteed for
12 months

Assembled unit ready 1o use £15-50
Kit with step-by-step assembly

nstructions £11-50
1€ required. suitable radio for

receiving transmitter £13-50

Ins P &P 45p

MULHALL ELECTRONICS (P.E.)
Ardglass, Co. Down, U.K. BT30 7SF.
(Exporters to 14 countries) H

(R A E. licence required)

N - Vi3
AC/DC Multimeter 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 3-900 V - 8 Ranges.
Frequency: 4510 20kHz-2 Ranges
Resistance; 500 Ohm 1o 5 MOhm-
5 Ranges. Decibel: —10 to - 12dB
-2 Ranges. Accuracy - 2.5%. I
Dimensions: 167 x 98 x 63 mm. & l

Only €8'00 SUPERTESTER 680 R ICE |

10 Fields - 80 Ranges: Plus
> .a lot of accessories for
measurements of 500A-AC
100 AIDC- Temperature-
—50C to - 200C- Magnetic
fields up to 15 KGauss-
Phase indicator- EHT 25kV
Electronic Volt Ohm- meter
— Transistor Diode Tester etc.
Dimensions: 128 x 95 x 32 mm-

300 grams 20kOhmjV Accuracy £1 8 50
1% DC Ask for free catalogue .

Accessorles Extra
Add 10% VAT to all items + 35p P & P

ELECTRONIC BROKERS LTD.
4

METER REPAIRS. Ammeters, voltmeters,
multi-range meters, ete. Send to: METER
REPAIRS, 39 Chesholm Road, London, N16
0ODbS.

EXPERIMENTERS! Hundreds of unusual items
cheap. 1974 catalogue 54p. GRIMSBY
ELECTRONICS, 64 Tennyson Road, (lec-
thorpes, Lincs. (Mail Order Only),
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9-53 Pancras Road London NW1 20B. Tel 837 77B1j

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0.M's, H.S. recorders, transcription turn-
tables, electronic testmeters, calibration units,
P.S.U’s, vpulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M C relays,
components, etc. Lower Beeding 236.

BARGAIN LIST8. Connectors, instrument
boxes, spark generators, silicon diodes, tran-
sistors, new jtems very low prices.  S.AE.
illustrated lists. FREAR, 2 Richmond Terrace,
Ulverston, Lancs. LA12 0BU,

HARDWARE SUPPLIES—sSheet aluminium
individual sizes or standard packs, drilled to
spec.  Nerews, nuts, washers, etc., Fascia
panels in aluminium individual requirements.
Printed circuit boards, one-off or small runs.
Printed circuit drafting tapes, etc., 7p for list.
RAMAR CONSTRUCTOR SERVICES, 29
Shelbourne Road, Stratford-on-Avon,
Warwks., (V37 9JP,

LOW COST 1.6. MOUNTING. 1.C. pin sockets
in lengths of 100 for 60p (P, & P. 5p). Quantity
rates. S.A. L. details and sample. GASKELL,
"Oak Lodge,” Tansley, Derbyshire.

TWO GODDARD 61 NOTE KEYBOARDS, 29
each. Harmonics contact assemblies, 61 note,
4 pitch, £12; 2 piteh, £10. JAQUES, 47
Newstead Road, Urmston. Manchester.,

PUBLISHER’S
ANNOUNGEMENT

Due to production diffi-
culties existing at the time
this issue went to press,
we strongly advise readers
to check with advertisers
the prices shown, and

availability of goods, before

purchasing
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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-controlied oscillator
module has accurale built-in log-law for chording and other
professional effects. 3 and 4 octave keyboards and contacts.

VCO-2 STABLE, PRECISION V/C OSCILLATOR gives
SINE, TRIANGULAR AND SQUAREWAVE outputs, 1 volt/
octave voitage 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.

D.E.W. LTD.

BUILD A CHORDING PROFESSIONAL SYNTHESISER

With over 7 years’ unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound

effects!  Ask any of our customers. See our products in the music stores, too. Suppliers of special equipment to leading groups.

Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "Gipsy” G.I.
Send 150 for full calalogue of our famous musical effects.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

using newl'on (Regd. Trademark)

PROFESSIONAL MODULES

LATEST ADDITIONS INCLUDE PITCH-TO-VOLTAGE AND
SEQUENCE MODULES! AND MANY OTHERS.

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. 10°, extra.
V.A.T. paid orders over £75.

CONTENTS. P.C. Chassis Board, Chemicals, Etching Manual, Infra-Red Photo-
transistor, Latching Relay, 2 Transistors, Diode. Resistors, Gain Control, Terminal
Block, Elegant Case, Screws, etc. In fact everything you need to build a Steady-
Light Photo-Bwitch/Counter/Burglar Alarm. ete. (Project No. 1) which can be
modified for modulated:light operation with a few additional coniponents.

i 7w~ PHOTOELECTRIC KIT

.
ol £2-85
Postage and Pack. 15p (U.K))
PHOTOELECTRIC | [B | Commonwealth
Dyt = SURFACE MAIL 25p
{InvesiBce BE Amt TYRE | | AIR MAIL £140

Australia, New Zealand,
8. Africa, Canada and U.8.A.

Alse Essential Data Circuite
and Plans for Building

10 Advanced Designs

E o

INVISIBLE BEAM OPTICAL KIT

Everything needed (except plywood) for building: 1 Invisible-Beam Projector and 1
Photocell Receiver {aa illustrated). Suitable for all I'hoteelectric Burglar Alarms,
Counters, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks. Infra-red filter, pro-
jector lamp holder, screws, nails, brackets, building plans, etc. Price £1-45. Postage
and Pack. 10p (U.K.). Commenwealth: Surface Mail 20p. Air Mail 50p.

LONG RANGE INVISIBLE BEAM OPTICAL KIT
CONTENTS: As above. Twice the range of standard kit. Larger Lenses, Filter,
ete, Price £2:10. Postage 15p (U.K.). Cormnonwealth: Surface 20p, Air Mail £1-15.

BIOFEEDBACK AMPLIFIER KIT

Tunable, General-Purpose, Interference-Rejecting Differential Amplitier for experi-
mental investigation of signals produced by the brain, heart and muscles. When
used with an oscilloseope, or aural indicator, it enables you to mouniter your brain-
waves, learn to relax, meditate, ete.

CONTENTS: Al Capacitors, Resistors, Pots, Semiconductors, 1.C., Electrodes,
Leads, Chassis, Case, Batteries, Plans and Instructions. Price £4.75 postage and pack.
25p (U.K.). Commonwesith: Surface 30p. Air Mail £1

ALPHA-BETHA-THETA BRAINWAVE MONITOR KIT

Aural Brainwave Indicator for use with a Biofeedback Amplifier. Converts subsonic
brain frequencies into audible signals for easy recognition.

CONTENTS: Resistors, Pots, Capacitors, Transistors, Diodes, Leadda, Chassis, Case,
Earphone, Battery, Plansand Instructions. Price £38-25. postage and pack. 15p(U.K.).
Commeonwealth: Surface 25p. Air Mail 75p. .

YORK ELECTRICS Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.N1

Send S.A.E. for full details, a brief deseription of all Kits and Projects

PHOTOELECTRIC KIT

A Quality
30 MHz
Counter for
under £100 _

MEMORY DISPLAY
4 GATE TIMES
AUTO INPUT LEVEL
10 mv SENSITIVITY
10 MHz CLOCK

1 Hz RESOLUTION

Shortly available: 200 MHz version at £200

FOR HIRE OR SALES CONTACT: John Ticehurst
P.H. Electronics (Sales) Ltd.
Sandwlch indusirlal Estate
Sandwlich, Kent CT13 9LN
Tel.: Sandwich 2517

BAKER 12 MAJOR E11-55)

/. = 30-14500 cps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS.
MAJOR MODULE KIT £14-85

A 30-17,000 cps. woofer, tweeter, crossover

and baffle as illustrated. Size 19in x 13in.
NOTE—When ordering state 3 or 8 or |5 ohms.

BAKER LOUDSPEAKERS 1009, BRITISH MADE
Regent 12 in. 15W£10-45 Superb 12in. 20W £18-70 New Group 80/12
Msjor 12 in. 20W £11-55  Group 25 12 in. 25W £10-45  12in. 80W ‘ I 760
Deluxe 12 in. 15W £13-20 = Group 35 12 in. 35W £11.55 | 30-16000 ops.

THORNTON HEATH, SURREY  Tel. 01-684-1665
PRICES INCLUDE VAT. HI-FI ENCLOSURE PLANS 41p )

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

Practical Electronics April 1974




ways to
engineer a

better _future

W A BETTER jop

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.LE.T. and we’ll send you full details and a free
book. B.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 vou? Without losing a
day’s pav, vou could quietly turn vourself into something of an
expert. Complete the coupon (or write if vou prefer not to cut the
page). No obligation and nobody will call on von . .. but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterdav T oreceved a letter from the Institition nforming that mv
application for Assoctate Membershp had been approved. T can honestly
~ay that this has been the best valne for monev [ have ever obtamed o
view echoed by two colleagues who recently connmenced the cour~e™ .- -
Student DB Yorks.

“Cowpleting vour course, meant going from a job T detested to a job
that [ love, with unlinited prospects”.— Student 1.A.0. Dubhin.

UMy training with BULECTD quuckiyv changed my earning capacity and,
o the next few vears, v carnnzs inercased  fourfold”. —student
C.C.P,, Bueks.

AIND QUT FOR YOURSELF

These letters - and there are many more on file at AMdermaston Court
= speak of the rewards that come to the man who has aiven himself
the specialised know-how employers seck. There's no surer way of
getting ahead or of opening up new opportumties for yvourself, Tt
will cost vou a stamp to find out how we can help you. Write to
B.I.LE.T. Dept. BPE 10 Aldermaston Court, Reading RG7 4PF.

}(— = = CUT OUT THIS COUPONemm v s smn
Tick or state subject of interest.

MECHANICAL
Society of
Engineers—
A.MS.E.(Mech.)
Institute of
Engineers &
Technicians
(A.M.1.E.)
CITY & GUILDS
Gen. Mech. Eng.
Maintenance Eng,
Welding

Gen. Diesel Kng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy

ELECTRICAL &
ELECTRONIC
Bociety of
Engineers—
A.M.S.E.(Elec.)
CITY & GUILDS
Gen. Electrical
Engineering
Klectrical
Installations
Electrical Maths
Computer
Electronics
Electronic Eng.
Practical Radio
& Electronics
{with kit)

MANAGEMENT &
PRODUCTION
Institute of Cost
& Management
Acctnts.
Computer
Programming
Works M'ment.
‘ork Study
G
B

en. Production

ing.
Estimating &
Planning
Storekeeping
Management
Skills
I Quality Control

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareer fora
better future.

1

Post to address below.

[

.
J

T
J

]

DRAUGHTSMANSHIP
Institute of
Engineering
Designers
(AM.LE.D.) |
General
Draughtsmanship.
Elec. Draughts-
manship
Architectural
Draughtsmanship,
Technical

Drawing Ly

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS,
Radio, TV/
Electronics il
CITY & GUILDS
Telecoms. I
Gen.Radio & TV
Eng.
Radio Amateurs
Exam Bl
)

Radio Servicing
TV Servicing
Colour TV

AUTOMOBILE &
AERONAUTICAL
Institute of the
MotorIndustry
A.M.LI. )
MAA IMI

CITY & GUILDS
Auto Eng.

Gen. Auto Eng. C
Motor Mechanics [
Auto Diesel Eng. [)
Garage M'ment. U
ARB Aero Engi-
neering Certs. a
Gen, Acro Eng. )

CONSTRUCTIONAL
Soclety of
Engineers—
AMS.E. (Civ) ad
Institute of Build-
ing—1L.LO.B. i

A.B.T.Clerk of
Works f
Construction
Surveyors Insti-
tute—I..C.5 1.
CITY & GUILDS
General Building
tall branches) o

Heating & Vent. C I

Inst, Clerk of
k

Works [l
Site Surveying U
Health Engineer-
mng )
Road Construc-

on il
Quantities,
Estimates 8]

|

Hydraulics T
r

Structural Eng. 1

GENERAL
Agricultural Eng._
Council of Eng.
Institutions C
Farm Science l
i

Plastics 1

Supplementary
courses for Nat.
Certineates,

G.C.E.

~ choose from
58 ‘0’ & ‘A’
level subjects.

exams, including
proR el

{ POST TODAY FOR A
1 BETTER TOMORROV

To B.LLE.T., Dept. BPE 10
l Aldermaston Court, Reading RG7 4PF
I name

Block Capitals Please
ADDRESS

OTHER SUBJECTS

Aceredited by C.A.C.C,

QN
BPE 10

Coaching for many I

AGE I
]

ITISH INSTITUTE OF ENGINEERING TECH JOLOGY

Published approximately on the 15th of each month by IPC Mugazines Ltd . Fleetway House. Farringdon Street,

Hants Sole Agents for Australia and New Zealand—Gordon & Gotch (A/sia) Lid -
£3 25, Overseas £3-50.
Practical Electronics 1s sold subject to the following conditions. namely. that it shall not.

. without the written consent of the Publishers fi
disposed of by way of Trade at more than the recommended selling price shown on the cover. and that it shall not be len
condition ar in any unauthorised cover by way of Trade. or affixed to or as part of any publication or advertising. literary or

{ London. E C.4 Printed 1n England by Chapel River Press.
South Afnca—Central News Agency Ltd. Publishers”

Andover,

Subscription Rate (including postage): Inland

irst given. be lent. resold. hired out or otherwise
t. resqld or hired out or otherwise disposed of in a mutilated
pictorial matter whatsoever.
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You pay less
VAT with Henry's

TEX

cabinet 15{in x2%in x 6§in
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.

/S =
FACILITIES. On/off switch indicator, headphones ’6&3‘_}_‘ o
& -

socket, separate treble, bass, volume and balance controis,

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 details Ref. No. 21, 30p.

Distributed by Henry's throughout UK.

BUY NOwW AT BARGAIN PRICES
Hi Fiand Transistors — Up to date

BUILD THE BUII.D THE NEW

Brochures on request

A N HENELEC STEREO

Low Prices
o puilt andis 20 + 20 WATT IC STEREO
(::""ssa:isﬁed cus- AMPLIFIER A completely new high stability stereo FM tuner.
- Features variable capacity diode tuning, stabiliser power supply, IC
ATURES: As featured by r : I s
de':iEgn, overaﬁ sixsehr?n Practical Wireless 1972 Decoder, high gain low noise. |F stages. LED

indicators, Tuning meter, AFC,
Easy to construct and use.
Mains operated. Shim
modern design with fibre
glass PC, teak cabinet,

ecc. Available as a kit to

build or ready built.

Overall size: 8in x Z}m

x é§in. Produced to give

high performance with a

realistic price. (Parts list -
and constructionaldetails

Ref. No. S, 30p.) Henry's
are sole distributors UK and Europe.

| KitPrice £21°00 [+ VAT

FREE Teak cabinet with complete kit.

EXCLUSIVE

e E28°50 LAl | bEcca KELLY

or built and tested £24 . 95 ( + VAT)

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES

built and £35 . oo i+ ‘l/“kt 5‘))9 SPEAKERS MADE BY EMI TAPES LTD. TO INTERNATIONAL
carrfpacking STANDARDS ESPECIAL F N ’S.ALL
tesled as illustrated s'yls:'a: ss_e:lac';;;iederf:ge LESS THAN ; REC, PRICES. COMPLETE WITH LIBRARY
ems. 8in Ba CASES.
and Melinex Domed HF radiator plus

EARN YOURSELF EAS! _ I crossover £12'50 per pair of systems 3 for | 6 for | 10for | 25 for

|l (carr/packg. 40p) or built into ven- A .
MONEY' WITH Q 6 N l eered cabincts, size 18 x 12 x 6}in. ce0 £1710p¥-£1.98 “1\£3.00 £2:40
PORTABLE £19°50 pair (carr. £1). C90 | £146 | £2.80 | €460 | £11-25
DISCO 6 & ﬁ | C120 | €180 | £3-45 | £5:50 | £13.45
EQU'PMENT HI FI -I-APE Quantity and trade enquiries invited.

DISCO MINI: A complete portable disco,

fitted mixer/preamp, 2 decks all facilities. £98-50 EQUIPMENT

LEARN A LANGUAGE-—complete with phrase book. German,
French, Spanish, italian. £1:36 per course. £5 for any 4.

Alks above but Iv;_l(h Slider Controls £118-50

00 watt amplifier for above £49-50 U.K.'s largest range

SDLS100: 100 watt m-xerlamplaﬁer wn(h with discounts and

soLE, T LOW COST HI-FI SPEAKERS

R50: watt mlxer/ampluﬁer &3 .. £49.30 callers. Latest stock lists on request

R100 100 watt mlxer/amphﬁe“ ! £57-50 (Rel. No. 17). SPECIAL OFFERS

DISCO AMP: 100 watt mlxer/amplrﬁer £73-00 Phone 01-402 4736 for Barclay/Access EMI I3in x8in—full range speakers {post 20p each or 30p pair);
Northcourt Card, Direct orders and latest prices. *150TC—8 ohms Twin Cone 10 watt, £2:20 each or £4 pair; *450 10
400 40 watt mixer amp .= s J £37.50 watt ¢/o Twin Tweeters 3, 8 or 15 ohms, £3-85 each; EW 15 watt 8

tg)o goowm mixer rm - £45.00 = ohms cjo Jwee(er £5-25 each; 350 20 watt ¢/o Twee(ers 8 ori5
s MIXER/PREAMPLIFIER o ohms, £7-80 each.

for up((o 6-100 watt amplif lers) a TRANSISTORS/ * Polished wood cabinet £4-80, post 35p.

SDLI (rotary controls): . .. .. £49.50

SDLII (slider controls): .. £56-50 SEMICONDUCTORS 8 ohms full range (post 20p)

DISCO VO X (slider controls): The com- FR4 4in S wartt, £4-15; FR65 6%in IOv_va((.(é‘JO;

plétel disco preamp? ° £72.00 U.l_(.'s largest range for every appli FR8 8in 15 wact, £8:50; FR23 9 x 6in |5 wart,

DJ100: 100 ware power ampiifier for above £49.50 | Sation. Small aquanciey discouncs | £8:40.

DJ30L Mk 11 3 channel 3kW sound to light  £41.25 enquiries ir‘wi(eg. Latest stock list BASS AND MID RANGE—8 ohms (post 20p)

DJ30L Mk Il Slider Controls £45:50 | (Ref. No. 36). Including valves on AA12 Sin IS watt, £3-75; B110 Skin 15 watt,

D) DISCLITE. As 30L/1i + Variable speed

£7-20; B200 8in |5 wate, £8-50; B139/2 13in x 8in

flashes . . £54-00 feqtiqgt LF, £13.75

DIMAMATIC lkV‘/ ad;us(able speeu au(o £25.00 30 wa(E( 75. CROSSOVERS ( 200

dimmer .. -0 TWEETERS AND CR post 20p

Carlsbro Reveriaration Unit . ¢4400 | ELECTRONICS SUPPLIES K2006 10 watt 8 or 15 ohms, £210; FHT6 15 watt 8 ohms, £3-35; K201 1
Disco anti-feedback microphone .. .. £11.95 30 watt 8 ohms, £4-80; T27 KEF, £5-50; Axent 100 30 watc 8 ohms
Colt 150 wat: liquid wheel projector .. £23.50 | Specialists in electronics for more £5.50; K4009 1kHz/SkHz clo, £2-70; SN75 3kHz var. /o, £3-10.

150 wate QI liquid wheel projector .. £50-00 than 30 years. Trade and industry

150 wate QI cassetts wheel projector .. £50-00 supplies — every type of component SPEAKER KITS (carr. etc. 35p)

Spare Effects and Liquid cassettes, large and equipment. 20-2 8in 30 watt, £24-50 pair; 20-3 8in 40 watt, £35-95 pair; LINTON 2
range of patterns . B . £6-00 20 wate, £18-30 pa|r GLENDALE 3 30 watt, £32-95 pair; DOVEDALE 3
Mini spot bank (1tted 3 Iamps — .. £12.95 SO watt, £51-50 pair: KEF KK2, £55-00 pair; KEF KK3, £78 00 pair.
Au;: Trilite (mini with flasher;) .. £17-00 .

Bubblemaster with | gal. li £41:15

MIXERS/MICS/SPEAKERS/HGHTlNG SINCLAIR PROJECT 80 LDYOURSELFAP

U.K.'s fargest range of Disco lighting

6in liquid wheels £5:00 Various Cassettes £6:00 A complete kit, packaged in a polystyrene con-

FREE STOCK LIST Ref, No. 18 ON REQUEST tainer and taking about 3 hours to assemble—
AKG/RESLO/DJ/CARLSBRO/EAGLE that's the Sinclair Cambridge pocket calculator

CHASSIS AND COMPLETE SPEAKER ; from Henry's. Some of the many features include

SYSTEMS, MEGAPHONES, TURNTABLES, | Stereo Preamplifier .. £11:95 interface chip, thick-film resistor pack, printed

PUBLIC ADDRESS COMPONENTS, MICS., AudlosFllm }«err - §§3§ circuit board. electronic components pack. snelar
STANDS, MIXERS, CABINETS Z40 15 watt Amplifier 3 Size: 45in long x 2in wide X 4in deep.

All prices carr. paid (UK) (VAT EXTRA) NEW FM TU

01-723 6963 —easy terms for callers.

Z60 25 wate Amplifier £6-95
PZ5 Mod. for | or 2 Z40  £4.98
PZ6 Mod. (S Tab) | or 2

PZMad (S Tab) 1orT
TRPZ,A;%spékMER”FOR w Price £24 ‘95 ( + VAT)

NER . £11-95
: . Al bled . 2
Barclaycard/Access call, write or phone your order AHST(EE:‘EO,W?(ECQDER £€7:45 l so.a5semyle £27 o ( + VA

Free of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
£7.98 to calculate Logs, Tangents, Sines, etc.

£3.95

paid. ready lo use

|0° VAT TO BE ADDED To ALL QRDERS EXPORT SUPPLIED. Prices and descriptions correct at time of proof. Subject to change without notice
© E & OE.

See pages 298 and 299 of this magazine.

Like a permanent job at Henry's? Experienced and trainee salesmen required. Tel. 01-402 8791.

EDGWARE ROAD, LONDON W2

|Ilenrv’s o

' 404-406 Electronec-Components and Equipment 01-402 8381 All mail to

309 PA - Disco  Lighging High Powaer Sound 01-723 6963 303 Edgware Road.
303 Bargains Store Callgrs oniy| London W2 18W
Home and Car Entertgiriment Centres L ondon and branches now open | All stores open 9 am to
120 Shattesbury Avenue London W1 01-437 9692 6 om six days a week
104 Burnt Oak Broadway Burnt Oak Edgware 01-952 7402 a:-Fl Tape Equipment

190-194 Station Road. Harrow Middlesex 01-663 7788/9 iscount Stock List
ee al all stores

354-356 Edgware Road. London W2 01402 5854/4736



