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1.C. SOCKETS
| Dust-in-line 105
Pig 8 14 16 24 26 3 40 B
| @Fricel3s 15p 15p 26p 30p 39 4dp dlp

I

Free snop-on plastic rerainer

o~
| 0.125" \z 0.16
dia. lens dia. lens lens
(11209 N MLED 650
’ T+ 10+ 100+ 1+ 10- 100 1+ 10
Red 16p 15p 13p@ 27p 24 22p e 18" lép
Green 27p 24p 22p® 33 30p 2pe 30p 2p
Orange 27p 24p 22p @ 33 30p 27p e 30p 27p
Yellow 34 3lp 29p @ 3% 32 2Mpe 3p 3p
Low Cost Red GaAs? NEW Opto-isolaters
Motorolo MLED 500 LT (4N25 o TILINS

\ in a T092 package

AT INCLUDED

BHELINS0NG electronics

Muswell Hill,

LINEAR 1.C.'s

SPECIAL PURCHASE

LIT707

enables

90p0 LIT747  £1.99@
0.6

NEW

Litronix Double Digit Displays
0.5, Common Anode * 2 R/H
D.P.

DL721 gives © 1.9

DL727 gives 0.0. 10 9.9
Suitable for Clocks; Instruments;
1.V. Channel Indicator
Our Price £4.75 each. ®

NOTICE
Postoge & Packing Charges

litronix
Mailon
[ Monsanto

o B T 150 2599 100+ | 555 @pindipy  sspe
B e 555 (10-99) 1 alpe
CD4000AE 23 19p 15p 7400 o 12 10p 556 (14 pindip) £1.29 e
CD4001 AE 23p 19p 15p 7401 l4p 12p 10p
CD4002AE 23p 199 150 7402 T4p 12p 10p 703 (RF/IF Amp) 59p
CDAOOSAE £1.5 £1.33  £1.06 7403 5p 123 10p 709 (8 pin dip) 38p
CDA007AE 23 1% 15p 7404 Vép 13p Np 709 (T0-99) 45p
CD400BAE £1.75 €. €17 7408 tép 13 Vp 709 (14 pin dip) 39p
CD400S AE Use CD4047 7409 1ép 13p 'p 710 (8 pin dip) 33p
CD4010AE Use €D 4050 7410 Vép 13p p 710 (10-99) 45p
CD4011AE 23p 19p V5p 7413 2% 24p 710 (14 pin dip) 44p
CD4012AE 23p 19 15p 7417 27 225 711 (T0-99) 5tp
CD4013AE &9p 58 46p 7420 1é6p 13p Np 711 (14 pin dip) 44p
CD4014AE £1.75 €.4 €117 7427 27p 25 18 720 (A.M. Rodic) £1.76
CD401SAE £1.75 €4 €117 7430 16p 13p Vp 723 (10-99) £109
CD4016AE 6% 580 46p 7432 27 22p 18p 723 (14 pin dip) 7ap
CD4017AE €1.75 £.4 €07 7437 27p 2 1% 741 (8 pin dip) ¥%p
CD401RAE £2.51 €2.00  €1.47 7441 75p 620 50p 741 (T0-99) 43p
CD4O19AE 80p s6p 53 7442 85p 550 43p 741 (14 pin dip) 36p
CD4020AE £1.97 £1.64 €131 7445 85p 7ip 57p 747 (14 pin dip)  £1.04
CD4021AE £1.75 €1.4  £1.17 7447 95p. 83p &7p 748 ( 8 pin dip 42p
CD4022AE £1.83 £1.53  el.22 TA4TA  95p 83 &7p 748 (10-99) 51p
CD4023AE 23p 19p V5p 7448 85p 71p 57p 748 (14 pin dip 49p
CD4024AE £1.26 £1.05 84p 7470 30p 25p 20p 753 (F.M. Tsr. |.F.)€1.08
CD4025AE 2 19 15p 7472 25p 21p 17p
CD4026AE £.79 £2.33  £1.86 7473 30p 25p 2p 75491 88p o
CD4027AE 9 82p 65p 7474 3% 26p 21p 75492 £.10 »
CD402BAE £1.53 £1.28 £1.02 7475 47p 3% 3lp
CDAORAE £1.12 €176 €14 7476 3% 2p 21p Regulators 100 mA
CD4030AE 7p 9% a7p 7482 75p 62p 50p 7810SWC (T0-92)  60p ®
CD403SAE £1.75 0.4 0.7 7485 £1.30  €1.09 87p 78L12WC (T0-92)  60p «
CD4040AE £2.01 £1.68  £1.34 7486 3% 26p 21p 7BLISWC (70-92)  60p o
CDA042AE £1.49 £1.24 99 7489 €3.56 £2.80 £2.10
CDA049AE 89p 58p p 7490 49p 40p 32 Regulators 100mA
CDA0S0AE 69 s8p p 7491 65p 55p 45p 78LOSAWC (TBAG25A)90p ®
CD4051AE £2.78 €232 £1.85 7492 57p 46p 36p 78L12AWC (TBA625B)90p o
CD40S2AE £2.78 €2.32  £1.85 7493 4sp 40p 3% 78L1 SAWC (TBAS25CI90p
CD40S6AE £2.12 £.76  £).41 7495 67p 55p 45p
CD4060AE £2.51 £2.09  £1.67 74100 £1.08 8% 7% Regulators 500mA
CDAOSSAE €1.13 94p 750 74107 35p 28p 2 78MOSHC £1.35 o
CD40SBAE 280 24p 19p 74121 34p 8p 23p 78 MIZHC £1.35 o
CD409AE 28 24p 19p 74122 47p % 3lp 7BMISHC £1.35
CD4070AE 28p 24p 19p 74141 780 63p 53p 78M18HC €.35
CD4071AE 280 24p 19 74145 s8p 58p 4sp 78M24HC £1.35 o
CD4077AE 71p % a7p 74154 €1.75  £).48 86p
CD40BIAE 28p 24p 19 74174 £1.00 83p 87p Regulators 1A
CD4082AE 28p 24p 190 74180 €1.06 88p 7ip 7805KC (T0-3)  £2.09
CO4085AE €.28 £1.06 85p 7418l €320 g2.50 £1.90 7812KC (T0-3)  £2.09 o
CO4088AE £1.28 £1.06 85p 74192 €135 £1.04 90p 7BIKC (T0-3)  £2.09 o
CD4093AE £1.56 £.20  £1.04 74193 £1.35  g1.04 90p 7818KC (F0-3)  £2.09 o
CDADAE £2.95 £2.46  £1.96 74196 £1.64  £1.34 9%p 7824KC (To-3)  £2.09
Regulotors |A
SIEM[IIS ths 7805UC (T0-220) £1.72 o
7812UC (10-220, £1.72 »
LIQUID CRYSTAL DISPLAY complete with 7815UC (10-220) £1.72
socket and removable reflective backing 7818UC (10-2201 £1.72 o
Ref ANATIZR 13mm charocter height . Can 7824UC (T0-220) £1.72
be directly driven by Notionol Semiconductors
Alarm Clock chip MM5316. £13.99 @ IcLe038 B8 ©
NEW LED Linear Cursors AV-1-0212 £6.93
each device contains 10 light £1. 44
emitting diodes in a 20pin dual £3.95 o
in-line package. Ideai for solid £6.5 »
stote analogue meters or dials £6.59 &
Type 10t RED €2.26 @ £7.94 »

N, | With the recent inc sose i
100 +; | postal chorges ond a continuing .
Ta increase in packoging cos"

25: : we have been forced 10 1eview o.¢
= ou policy

Sop o | Hencetorwond

& pin indusity standard pockage
2.5KV isolatior

o0 e

1. Oiders valved at £5 or
moce will be post fice

2. AU K. 'small package
orders will go First class moil

3. Minimum postage & pocking

choige will increase to 20p.

Items morked with o @

include B% VAT
Items unmarked include VAT at 25%

Oept. 2, 56. Fortis Green Road,

London, N1D 3HN.

telephone: (01-883 3705

BHA0002 £3.01 MC1358 (CA3045)£1.16

MC1375 £1.48
a2l £1.19
CA3045 £1.69 MC1455 (555T) 6% »
CA04 88p MC1456CG £1.68
CA3053 59p MC}458CPI 8ap
CA3065 £1.60 MC1468G £2.18 »
CA075 £1.64 MCHa95L £4.24
CA3078 £1.26 MC1496G %p
CA3080 59p
CA3081 £1:86 MC3302P £1.50
CA3082 €186 MC3401P 74p
CA3089E (TDA1200)£2. 43
CAIP7E €1.67 o  MFC4000B 87p
CA3123E €1.76 MFCAD40A 79 »
CAJMO1E {M3900)  68p MF C6030A 79 e
CA3600E £1.44 MFC4040 9%6p

MF C4070 £1.66
17001 £5.34 o

MM5314 £4.80
LO0STI (T0.3)  £1.46 o  MMS5316 £9.99
LO36T1 (10, 3) E1.46 o
L3711 (T0-3)  £1.46 &  MVRSV (10-3) €1.45
1129 (5OT-32) 85pe  MVRIZV (T0-3) £1.45
1130 (SOT-32} 85pe  MVRISV (T0-3) £1.45
L1131 (SOT-32) 8p e

NE540L £1.25
LMIOTT (T7-99) 65p NE586A £1.16
LM301 S (E pin dip) 59 NE555Y 730
MENA T(T0-99) 67 NE5S6 £1.29
LM301A § (8 pin dip) 59P NES5608 £5.06
LM307 T (T0-99) 59p NES61B £5.06
LM307 § (8pin dip)  S7P NESS28 £5.06
LM308 T (TO-99) £1.96 NE563 £2.96
LM308 § (8 pin dip) 98P NES85N £2.63
LMI0BA T (T0-99) 792 NES68V £1.87
LM308A S (8 pin dip} NESS7/ £263

£6.90

LM309K £2.34 o SLAT4A £2.09
LM339 £2.25 SLAI5A £2.75
LM3I70N £2.85 SL437D £7.50
Lm371 £2.08 SL440 £2.84
LM372N £1.99
LM373N £2.99 SL610C £2.03
LM377N £2.71 SLBIIC £2.03
M380 £1.25 SL8I2C €2.03
Lpm381 £1.85 SLE13C £4.31
LM382 €66 SL620C £3.06
1M703 P sLe21C £3.06

sLs22C £7.62
Lm1820 £1.03p sL623C £5.57
211 £1.12p SL624C £2.84
LM3900 69p o SL630C €1.87

SL640C £3.75
MC1303L £1.84 sLs4IC £3.75
MC1306P SL645C £3.75
MC1310P £2.39 SL650C £9.85
MC1312 £2.40
MCI1314 £4.13 SN75491N 88p
MC1315 £4.62 SN75492N £1.10
MC1327 £1.12p
MC1330P 83p SN76001N (TAAG1Y) £1.82
MC1339P £1.52 SN76003N £3.30
MC1350 64p SN76013N £1.98
MC1351 88p SN75023N £1.98
MC1352 88p SN76227N (MC1327) £1.69
MC1357 £1.52 SN76532N £1.88

COMMON

ANOQDE

R/H

Dec . Pt
RED DL707R
GREEN  M*~N51
RED MAN7ZI
YELLOW MANBI
ORANGE MAN3610
GREEN  XANS5!
RED XAN7Y
YELLOW XANE!
GREEN  MANA4510
RED MANZ710
YELLOW MAN48I0
JRANGE MAN4610

C.A UM

Dec Pr
RED o747

ADVERT. Po.t of Series B.

COMMON
ANODE
WwH

Dec. Pt
DL707

MANS52
MAN72
MANB2
MAN3620

XANS2
XAN72
XANB2

MAN 4520
MAN4720
MAN 4820
MAN4620

¢A
¥

DL746

pLrot

MANS53
MAN73
MAME3
MANIS30

MAN4530
MAN4730
MANA4830
MAN 4630

CC. WH
Dec Pr

D750

SN76544N

§N76550-2 {TAA550) 89p

SN76552-2

SN76660N (TBA120) 750
SN76666N (CA3065)£) .12

TAA263
TAA300
TAA310A
TAA320
TAA3SC
TAA370
TAAS550
TAAS7C
TAA700

81208
784231
T8A281 (723)
TBASK0Q
TBAS520Q
T8A530Q
T8A540Q
TBAS50Q
TBASS0CQ

TBAS25A
TRAS258
TRAS25C

TBASS!
TRA720Q
TBA750Q
TBAB0O
TBABI0S
TBABIOAS
TBAS20
TBA920Q
TBAP90Q

TCA270Q
TCA760
TCABOOQ
TCA830S
TCA940

TDA1054
TDA1200
TDA1 405
TDA1412
TDA1415
TDA2010
TDA2020

ULN2111A

2ZN4l4

3015G - 1

XANS4
XANS4

MAN 4540
MANA47 40
MAN 4840
MAN4640

c.c
-1

DL749

NOTE. MANASGOO series pinouts are 14 pin dif the some os MANSC;70 & 8C series.

CALIERS WELCOME

Minitron Filoment Display
bidirectional 0.36"
J015F 079 L/H d.pt.

£1.81

8lp

£1.50
£2.16
€1.87
.44
£2.43
£345
75
£2.74
£5.03

L
ERRET R

£1.
€1,
€1,

£1.08 &

£1.82e

£t.82e
£1.82e
£1.82¢
£1.82e

£1.4%e
£l.0e
£l Qe

£2.32e
£2.320
£2.320
£2.32e

£2 20
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CONSTRUCTIONAL PROJECTS

TIME LAPSE PHOTOGRAPHY by D. J. Bonfield
Comprehensive aid to special effects photography

DIGITAL I.C. TESTER by W. H. Davies
A quick method of testing TTL logic

8-CHANNEL LOGIC TRACE MULTIPLIER by A. C. Ainslie
Construction and setting-up

P.E. JOANNA—5 by A. J. Boothman

This final article deals with cabinet, board interwiring, power amplifier

and fault finding

GENERAL FEATURES

SEMICONDUCTOR UPDATE by D. W. Coles
A review of interesting devices

INGENUITY UNLIMITED
F.M. Centre Tuning Meter—Two Function R/C Coder

TRANSDUCERS—6 by P. R. Allcock
Concluding article covers opto-electronic devices
NEWS AND COMMENT
EDITORIAL—Private Innovators

SPACEWATCH by Frank W. Hyde
Mars—New Comet—Venus Probe—Biological Links With Space

MARKET PLACE
New products and a special offer to readers

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry

PATENTS REVIEW
Thought provoking ideas on file at the British Patent Office

FREE ENTRY COMPETITION

HOW INVENTIVE ARE YOU?
Your chance to win a Big Cash Prize

Our October issue will be published on Friday, September 12, 1975

(for details of contents see page 720)
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© IPC Magazines Limited 1975. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressiy 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.

as we go to press.
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for fast easy reliable soldering
NOIUSEIDISRENSERSIANDIREEES

IDEAL FOR HOME CONSTRUCTORS

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

solder dispenser

A coil of Ersin
Multicore Savbit
Soiderina
dispenser 7ft 8 in of
18s.w.g. (2.2
metres of 1.22mm).
The Soider that
reduces the wear
of soldering iron
bits.

Size §
32p

GAVB'T hancp

for general purpose
work
A handy plastic reel of

SAVBIT alloy. 63ftof 18 s.w.g.
{19.2 metres of 1.22mm)

Size 12 £1.80

(SAVBIT soicer

soldering aluminium

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

Size 4 £2.32

(ALU-SOL 1o )

P
Fine gauge solder
for soldering small
components

Fine gauge solder for soldering
small components 1381t of
225.w.9. {42.0 metres of

(" For soldering \
fine joints
Dispensers
of Ersin
Multicore

Soider make
those smali

0.71mm) Ersin Multicore 5 core
solder wound on a plastic reel.
Suitable for intricate work and
small components.

Size 10 £1.44

jobs easier.
21ftof 22
s.w.g. (6.4
metres of
0.71mm)
solder,

=

NEW BiB WIRE STRIPPER & CUTTER NEW SOLDER WICK

Fitted with unique 8 gauge
selector with handle locking device
and easy grip handles. Spring

incorporated for automatic

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

be used as a cutter.

Model 8B.80p

\xw,\\\\\\\\\\\\\\\\\\\\

SOLDER

Absorbs solder instantly, from tags and
prmled circuits. Only needs 40 to 50 Watt
soldering iron. Quick and easy
to use. Does notneed flux and
is non-corrosive.

Size 18 90p

Size 15 40p

Or size 19A for kit
wiring or Radio and
T.V.repairs 7ft.

(2.1 metres) of 18
s.w.g. (1.22mm)

Ersin Multicore Solder.

\Size 19A 34p /

specially
suitable for
solderingtine
wires, small
components
and for
repairing
printed
circuits.

Bib Hi-Fi Accessories Limited,

Prices

shown are recommended retail excluding VAT. From Electncal
and Hardware Shops. If uncbtainable, send 20p P & P plus VAT at 8p

Sole U.K. Sales Concessionaires, P.O. Box 78 Hemel Hempstead, Herts. HP2 4RH

in the £1. Prices and specifications subject to change without notice

DIGITAL CLOCK KITS

SENSATIONAL OFFER

£2 OFF

FAST BUILDING, EASY TO
FOLLOW INSTRUCTIONS.
A VERY COMPLETE KIT

CLOCK DATA
SIZE 61 x 3 x 24in
MAINS
OPERATION
50/60Hz

12/24 HOUR

USUAL PRICE TO P.E.

READERS

NEW ALL WOOD CASE 70p EXTRA
NO KNOWLEDGE OF ELECTRONICS REQUIRED

LATEST 1975 DESIGN—ONLY £14
(including P. & P., VAT, Circuit)

COMPARE OUR PRICES IF PURCHASED AS SINGLE
ITEMS (INCLUDING VAT AND P. & P\) £

Segment Driver Chip

kil b ik g b

MOS Clock Chip 12-24 hr option
0-63" LED Displays (latest HI BRI Type)

Pack Resistors, Caps., Transistors, Switch, etc.
Double Sided Glass Fibre P.C. Board
Double-wound Mains Transformer
Circuit/Assembly Manual

Futuristically-styled Case (state colour)—Yeliow,

OO0 a0 s =
[=2]
o

Orange, Red, Black, White, Mauve, Green, Blue 4-4

Pulse Electronics td

=3

Dept. PE2, 202 Shetford Road, Clifton, Beds.
"Tel. Hitchin (0462) 814477

ELECTHOLYTIC CAPACITOR OFFER

220/63 18p
1000050 ll 50 10w180 63p 160/25 Sp
5000/70 76p | 1000,30 25p | 10012 p
5000750 75p | 1000/25 25p | 8,450 16p
5000,35 50p | 470/63 23p | 16/450 259

5000/12 25p | 470735 16p | 50/450
30p | 330/100 30p | 32+32/450 3lp

3000/25
2500/70 63p | 250/64 20p 50/50
DIGITAL I.C.s

Large range of 7400 series in stock. Prices from 18p.

INTEGRATED AUDI? POWER AMP?
Stereo pair £ 1-95.
3OW RMS 1 oﬂ £7-95, Stereo pair £14-80,
50W RMS 1 off £12-38, Stereo pair £22-76.
The 30 and 50W types have internal electronic pro-

ZN414 IC Radio. £1-20.
1 56p.

IC sockets DIL, all 28p.

Complete range of components
heid in stock.

Resislors C.F. 0-5W and 0 25W.

all 2p.

Matnl 0x|ds 0 5W, 59

MYLAR Caps.

1nF, 2nF, 5nF 6p; 10nF. 20nF,
30nF, 40nF, 47nF, 8p;
0 2uF. 12p.

C280. Polyester 250V
10nF. 22nF, 4p; 33nF. 47nF. 4p;
68nF. 5p;
0 22uF. 8p; 0 33uF. 9p; 0 47uF
10p; 0 68uF. 14p;
1 SuF, 25p; 2 2uF. 29p.

0 1uF,

0-1pF. 0 15uF. 5p;

1-0uF. 17p;

tection and all types may be used on either single | yn4ng2 6p | CRS1/40 89p
rail or + and - power supplies 1N4003 CRS/40 £1-08
Freq resp 20Hz-100kHz (all types) 1NA004 :: CRS7.40 £1-38
THOD 0 5% at full power (all types) 1N4005 Bp | CRS160 £1-25
O/P load 8 ohms 1N4006 8p | CRS7/60 £1-80
50W RMS (40) amp kits complete with building | 2007 9P | 40868  £1-18
and application details. Suitable for instruments. 2)'1‘9’0‘8 :: EOEO':nEV'V‘ D'of’:ps
disco. hi-ti. etc. £8-95 OA91 8p | 1 wart 19p
SEMICONDUCTORS L

AC141 57p | BC167 14p | Bp124 97p | MJ3001 £2-80 | 2N3053  26p

AC142 42p | BC168 14p | BD131 52p| MJ4200  £5-88 | 2N30D54

AD161 62p | BC169 15p | BD132 64p | MJE2955 £1-48 | 2N3055  59p

AD162  62p | BC182  13p | BDI35 56 | \icanss  7sp | 2NIT02-

BC107 13p | BC212 16p | 8D136 63p P | “oNaTi1 1ep

BC108 12p | BC301 a2p | gFryso 23p | TIP28A  e9p

BC109 16p | BC302 58p | BFYS1 22p | TIP30A 95p | 40361 55p

BC147 14p | BC303 3p | BFY52 24p | TIP31A 87p | 40362 60p

BC148 12p | BCY70 18p | MJe81  £1-36 | TIP32A 99p | 40406 55p

BC149 14p | BCYT1 MJdg1  £1-52 | TIP41A 72p | 40407 40p

BC157 14p | BCY72 18p | MJ2500 £2-75| TIP42A  £1-27] 40408 63p

BC158 12p | BD11S 67p | MJ2501 £2-85| TIP2955 £1-38| 40409-

BC159 12p | BD12Y  £1-48 | MJ3000 £2-88 TIP3055  75p| 40410  65p

ALL PRICES INCLUDE VAT

P. & P. 25p on all orders. Hundreds of other types of semiconductors
held in stock. S.A.E. with all inquiries

EBA

(Elliott Blunt Audio Ltd)

40 YORK STREET,

Tel, 01-891 1692

Opening hours 9.30 a.m. to 6 p.m. Monday to Saturday

TWICKENHAM,

MIDDX.
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Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE POWER SUPPLIES
MODULES—now better value than ever ; . | UNSTABILISED |—READY WIRED AND FUSED

Carriage | % 25Hz-25kHz P U4s Suits 2 SA35 or £6.50 Carriage
zssegzs 25-50v £6:60 Srer )% o ; s:sg s(;szhm caSO.p
= i s or rriage
7 transistors, 7 diodes I ;‘O%Irsnem(::gOK PU70 Z%IAIOO (8 ohm) £9.50 609g

sAso £8'50 Ca'rriage % 4-16 ohms

A ; s STABILISED |
50V RMS 25-65V % Simple wiring | STABILISED |

oot PS45 NkiUGm  £5°50 Syl
SAIO0  £]2:50 Cerizee | * Continuously MT45  Tpansiormerfor £3:90 Coggine
1Oty 3 W odes R s PS70 Suits 2 SAJ00 £6:50 Carizee
120 watt module complete with built- MT70 o R £5:50 Crrie
in supply—extra heavy duty £24'75 57 114¢ sai00 MoDULE N.B. P$70 % not suitable for the SASO
Mk 1l STEREO DISCO MIXER £29-50 = R

un

Carr. 50p o 1 R
This well tried Pre-Amp mixes two decks, handles any
ceramic cartridge, and features mic over.ride plus . . . \. ‘ .
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is 0
available for PAF.LF. M;y be useddfor mono and is -
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, bass, treble. Left/Right fade, deck hAXON y T
volume, bass, treble, h/phone select, vol, Mains. Size
174in % 3in % 4in deep.

- T —
DISCO MODULE £12:50 <7 v ® 0 0 6 ¢ ¢

Thousands sold of this extremely popular mono Pre-Amp. A micinput may
be fitted using the VA30 (see befow). Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereoc version.
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble,
master vol. Size 12§in % 3in X 2in deep.

3-CHANNEL SOUND-LITE £2475 <3~

Only SAXON can supply such incredible value for money. This unit features IkW
power handling, full-wave control, bass, middle, treble AND master controls. Twin
loudspeaker jacks for ‘‘ through '’ connections. Uses coloured reflector lamps and
panel mount next to either of the above, Size 12in X 3in x 24{in deep. Professional
standards at a price you can afford!

SINGLE CHANNEL rig:l sanls:(t\ilvviry,F:ﬂmpa::, I Add 8%, VAT to all orders I
andles . a
VERSION £7-90 operation T

Carr. free

M4HL M6HL
£25:00 Sy £35:00 Sar-
Featuring multiples of our VA30 module, the M4HL
and M6HL fulfil the requirements of all clubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus volume, treble and bass controls. Inpue
impedances may, if required, be easily changed,
The M4HL has four channels, and one output, and
the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed all types of amplifier, Recommended for their
versatility and high performance, and excellent
value for money,

CHANNEL . Carr. - ~ o~ : ' A A A A N YA
VA30 SSRGS £3-90 S O 000000 ODO0OO0OO0 0
This is the basic channel module in the above mixers
and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply
(9-100V)

SAXON LY g jpesch ana ) , NEW!!

CSE separately controiled
SAXON MULTIMIX 100 £57 SARR

inputs. Wide range
lw bass and treble

100W RMS SLIDER controls PLUS master slider.
Wide range bass and treble controls—fantastic value.

T
-

caentrols, Sturdy and
attractive vynide

COMPLETE case. Twin outputs.
AMPLIFIER G200 &™)

Fully
£3990 g Ideal for complete Disco’s, Groups, Clubs, etc.
Carr. s0p B S tica) £3300 car.cp | SAXON MULTIMIX 50 EXACILY As ABOVE £4g

CALLERS AND MAIL ORDER: SEND i5p FOR OUR NEW 26.PAGE

sAon E N TERTA I NM ENTS L IM ITED MANUAL—fuH circuits and details.

TERMS OF BUSINESS: C.W.0., C.0.D. or

329-333 WHITEHORSE ROAD . CROYDON CRO 2HS AGCESS (just send In card number). Sead

£1 for €.0.D.

(Piease quote magazine when ordering’ Please include S.A.E. with all enquiries.
SHOP HOURS: 9 a.m. 5 pjm. — LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 a.m.-3 p.m. VAT at 8% must be added to all

24 HOUR ANSWER SERVICE TEL. 01-684 6385. TECHNICAL ENQUIRIES 0)-684 0098 b besting DR carr age sERS RS
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VISCOUNT IV STERED SYSTEM

System 1a. £65.00

The new 20+ 20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry,

the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-

finished cabinet, with- anodised fascia to harmonise with any decor. Polished trim and knobs.

The VISCOUNT IV has a comprehensive raage of controls — volume, bass. treble. balance, mono/stereo,

mode selector, and scratch filter.

Front panel socket for stereo headphones. And a host of sockets at the rear — for left and right

speakers, tape recorder, auxiliary, tuner. disc and microphone.

SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total

distortion @ 10 watts better than 0.2%. Six switched inputs: 1. Magnetic P.U. — 3 millivolts @

47 K ohms {RIAA): 2. Crystal/ceramic P.U. — 50 millivolts @ 50 K ohms {RIAA); 3, 4 6 Tape

Tuner/Aux. — 140 millivolts @ 50 K ohms {llat frequéncy responsel: 5. Microphone — 3 millivolts @

50 K ohms {flat trequency response).

CONTROLS: Push button ON/OFF, stereo/mono, scratch filter. 6. position rotary selector. Individual

rotary controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux. mains

output. Freguency response: 25 Hz to 25 KHz @ full rated output. Signal to noise ratio: better than
50 dB on all inputs. Tone controi range: Bass +15 dB @ 50 Hz: Treble +12 dB @ 10 KHz

Power requirements: 200-250V A.C. mains @ 60 watts. Approx. size: 15§ x 3" x 10"

MPBO type deck with magnetic cartridge, de luxe plinth and coves.

Two Duo Type Ilz matched speakers — tnclosure size approx. 193" x 10§ x 7§" in simulated

teak. Drive unit 13" x 8" with 3" tweeter. 15 watts handling. 30 watts peak.

Compiete System with these speakers £§9 00 +£6.50 p & p.

System 2. £81 00 PRICES: SYSTEM ta PRICES: SYSTEM 2

Viscount IV amplifier (As System 1a) Viscount IV R103 Viscount IV R103
MP&O type deck (As System 1a) amplifier £25.00+£190p& p. amplifier £25.00+£190p & p.
Two Duo Type I1) matched speakers 2 Duo Type Ha 2 Duo Type Nl

— Enclosure size approx. 27” x 13 speakers £30.00+£6.50 p & p. speakers £46.00+£750p & p
x 114" Finished in teak simulate. MPBO type deck with Mag. cartridge MPS0 type deck with Mag. cartridge x

Orive units 13 x 8" bass driver, and  deluxe plinth de luxe plinth

two 3" {approx.) tweeters. 20 watts and cover £2000+£3.30p&p. and cover £2000+£3.30p& p. SYSTEM
RMS. 8 ohms frequency range Total if purchased Total it purchased

20 Hz to 18,000 Hz. separately:  £75.00 separately:  £91.00

Complete System with these Available complate for onty: £65.00  Availesle complatetor onty £89.00  Scotland and the Orkneys P & P Surcharge
speakers £§5.00 +£7.60 p & p. £6.50p & p. +£760 p&p. System 1a £1.75 System 2 £3.50

EMI SPEAKERS AT FANTASTIC REDUCTIONS
LE-4 SPEAKERS  EASY TO BUILD SPEAKER KITS

Superb performance and beautifully These superb simulated teak-finished speaker kits have been specially designed by
finished in selected teak veneers. A RT-VC for the cost-conscious hi-fi enthusiast who wants top guality speakers but
professional standard four-way speaker doesn’t want to spend the earth. Built to EMI's
system giving 25 watts RMS power exacting specification, these new RT-VC speaker kits
handling. Bass unit is 14X 9" with {350 type kit} incorporate 13" x 8" woofer, 33"
87'x5" unit for mid-range and twin 3" tweeter and matching crossover.

high frequency units to give monitor type Easily put together with just a few basic tools.

quality and performance. Specification (each speaker): Impedance 8 ohms.
Specification — Size 33'x14"x18" Power handling 15 watts RMS (30 watts peak).
approx. Impedance 8 ohms. Power ° Response 20-20,000 Hz. Size 20" x 11" x 9%
handling 25W RMS. {Peak 50 watts.) approx. Comparable built units (EMI LE3) sold else-
Frequency range 35 Hz—20 KHz. where for over £45 pair.

Our Price £34.00 each

(normally £66.00)+ £5.80 p & p. .

Scotland and the Orkneys £22'00 pa" complete

P & P Surcharge £3.50 +£5.20 p & p.  Complete with crossover Components and circuit diagram

System consists of a 13" x 8" cHASSIS ‘
approx. woofer with a 3” tweeter,
crossover components . and  circuit

diagram. Frequency response: 20 Hz ey, 1
to 20 KHz. Power handling 15 watts Specification: ~ 4+4  watts into
RMS into 8 ohms. (Peak 30 watts.) 8 ohms. Input Sensitivity 4mV into
£6 50 47K {for magnetic cartridges). AC
Mains only 240V. Controls — volume,
} fﬁ’mp&p‘ bass, treble, on/off. mono/stereo
Complete with crossover Components switch. Chassis size 11"x55"x 34"
and circuit diagram approx.

£6.90 25120585
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PUSH BUTTON CAR RADIO KIT— THE TOURIST 1T

Frer ] QUAL

|
I
|

NOW BUILD YOUR OWN

PUSH BUTTON CAR RADIO

Easy ta assemble construction kit comprising fully
completed and tested printed circuit board on
which no soldering is required. All connections are
simple push fit type making for easy assembly.
Fine tuning push button mechanism is fully built
and tested to mate with printed circuit board.
TECHNICAL SPECIFICATION: (1) Output
4 watts RMS output. For 12 volt operalion on
negative or positive earth. (2} Integrated circuit
output stage, pre-built three stage IF Module.

Controls volume manual tuning and live push
buttons for station selection, illuminated tuning
scale covering full, medium and lang wave bands.
Size chassis 7" wide 2" high

and 43" deep approx. £9.50+¢£105p&p.
Speaker including baffle and fixing strip £2.00
+45p p & p. Car Aerial Recommended — fully
retractable £1.60+40pp & p.

The Tourist | Kit For the experienced constructor.
If you can solder on a printed circuit board you
can build this model. Same technical specification

as Tourist 7T Price £8.20+£1.05p & p.

ITY SOUND FOR

LESS THAN £24.00

Stereo 21.
required.
The unit is finished in white P.V.C. and the acrylic top presents an
unusually interesting variation on the modern deck plinth

Includes — BSR 3 speed deck. automatic. manual facilities
together with stereo cartridge.

Twao speakers with cabinets.

Amplifier module. Ready built with control pane!, speaker leads and
full, easy to follow assembly instructions.

Specifications — For the technically minded

tnput sensitivity 600mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel, Qutput impedance 8—15 ohms. Sterec
haadphone socket with automatic speaker cutout. Provision for
auxiliary inputs — radio, tape, etc., and outputs tor taping discs.
Overall Dimensions. Speakers approx 15" x 8 x 4", Complete deck
and cover in closed position approx. 154" x 12"x 6"

Complete only £23.20 +¢3.005 5.

Exlrgs if required. Oplmnal Diamond Styli £1.60.

easy 1o assemble audio system kit. No soldering

lly selected pair of stereo headphones with individual level
contrals and padded earpieces to give optimum performance £5.80.

PLA En Elegant self sefector push button player
for use with your stereo system.

P Compatible with Viscount v system,

Unisound module and the Stereo 21.

Technical
240V,

£16.20

specification
Qutput
Comparable unit sold
£24.00 approx. Yours for anly

Mains
sensitivity

input,
125mV.

together.
elsewhere at

+£1.70p&p.

“DISCO AMPLIFIER

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS into
8 ohms (suitable for 15 ohms).

inputs *4 electrically mixed inputs. *3 individual
mixing controls. *Separate bass and treble controls
common to all 4 inputs. *Mixer emplaying F.ET.
(Field Effect Transistors). *Solid State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving coil mic. 2 and 10mV. (Selector
switch for desired sensitivity.) — Inputs — 2). 3}, 4}.
Medium output equipment — ceramic cartridge,
tuner, tape recorder, organs, etc. — all 250mV
sensitivity. AC Mains. 240V operation. Size approx:

2XEX3 £90.00 +£135p &0

BUILD YOUR OWN
STEREQ AMPLIFIER

For the man who wants ta design his own stereo —
here’s your chance to start, with Unisound

— pre-amp, power amplifier and control panel. No soldering — just simply screw
4 watts per channel intc 8 ohms.
cartridge). ‘The heart of Unisound is high efficiency I.C. monolithic power
chips which ensure very low distortion over the audio spectrum. 240V. AC only.

Also available with 2 speakers (7” x 4”) £10+£1.75p & p. £8.95+£1 05p&p.

Inputs: 120mV {for ceramic

INCORPORATES : Pre-Amp with tull mixing facilities. including switched input
for mic with volume control, switched input for auxiliary with volume control,
bass and treble contrals. volume control and biend control tor turntables. Two
8.5.R. MP50 type single play professional series decks. fitted with crystal cartridges.

DD NDT SEND CARD

Just write your order giving
your credit card number

Practical Electronics

/ outside U.K.

) Mail orders to Acton. Terms C.W.0. Al unqumas
" 4

addressad . Goods not

p

Leaflots available for all items listed thus® Send
stamped addressed envelope. All items subject to
availability. Prices correct at 1st July 1975 and
subject to change without notice.

All prices Include V.A.T. af current rates.

September 1975

TECHNICAL SPECIFICATION:
Pre-amp — Output — 200mV.
Auxitiary inputs 200mV  and
750mV into 1 meg. Mic input — 6mV
into 100K. 240 wvolt operation.
Turntables capacity — 7. 10" or
12" records. Rumble, wow and flutter
Rumble Better than -—35d8. Wow
Better than 0.2%. Flutter Better than
0.06% {Gaumont kalee meter).

Finish — Satin biack mainplate with
black turntable mat inlaid with
brushed aluminium trim. Tonearm and
controls in  black and  brushed
aluminium.

Consola size -

Unit Closed — 174" % 133" x 84 “{app.)

Unit Open —353" x|33 x4} {app.)
This disco console is ideally matched
for the Reliant IV and Disco 50 or any
other quality amplifier.

The unit is fit 1shed in black PVC with
contrasting  simulated teak edging.
diamond spun control knobs with
matching control panel.

Yours for only

£49.00 650 5.

THV|

R|

C

21D HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON w2

Personal Shoppers EDGWARE RD: 9 a.m.—5.30p.m. Half day Thurs.
ACTON: 9.30a.m.-5p.m. Closed all day Wed.




Sinclair IC20

L

TheSinclairIC20is a
revolutionary new 20 watts
stereo amplifier kit.

Itincorporates state-of-the-
artintegrated circuits —two
monolithic silicon chips each
containing the equivalent of
over 20 transistors! These
deliver 10 W per channel into
4Qspeakers.

rmmiIALS

The watts...

And the IC20 has integral
short-circuit protection and
thermal cut-out - it's virtually
indestructible. Use itfor
converting your mono.record
playertostereo... for upgrading
your existing stereo...or for
improving your car radio/tape
player.

Its cost? Only £7.95 + VAT!

and the wherefores.

N fonmo Sinclair-
4000 amplifier
r to match.

The watts
and the el

‘:f sinclair
hifi. .

ct-tibe o A
A eproduets:

rang®

Get the full technical
specifications

See whatimpartial hi-fi
journals thought of its
performance..

Andread up on the rest of
the Sinclair hi-firange...

It's allin the Sinclair hi-fi
range fact-file.

Send for Sinclair's
fact-file now!

Seeifthe answer's here -
the information on the
componentyou've been
looking for.

Simply cutthe coupon and

senditto the no-stamp-needed
FREEPQOST address below.

We'll send you the Sinclair
fact-file —.giving you all you
need to know about IC20, and
the rest of the Sinclair hi-fi
range.

Plusinformation abouta
few extras you're sure to find
ratherinteresting.

You've plentyto gain. ..
so cut the coupon —now!

Sinclair Radionics Ltd,

London Road, Stlves,
Hurntingdon, Cambs., PE17 4HJ
Stlves (0480) 64646

I Please send me the Sinclair range fact-fileimmediately

Name

Address

PHF/8/IC

To: Sinclair Radionics Ltd,
FREEPOST, Stlives,

P.E.

ORION

Complete Kit of semiconductors £10-95

High quality printed circuit

THIS GLASS FIBRE P.C.B.

£3-40

IS ROLLER TINNED AND

SCREEN PRINTED WITH COMPONENT LOCATIONS.

FERRANTI

BFS59 ZTX304  24p
BFS60 ZTX310  14p
ZTX311 15p
2TX312  17p
ZTX313  20p
ZTx314  25p
ZTX320  20p
ZTX330  21p
ZTXaz 23
2TX382 20p
ZTX383  19p
ZTX384  21p
ZTX450
2TX451
ZTX500
ZTX501

2ZTX303 21p ZTX502

semiconductors

2TX503 ZS170
ZTX504 28171
2TX530 25172
ZTX531 25174
ZTX550 25176
2ZTX551 zs178
2N3055  88p 25270
zs271

* DIODES * zs212
25120 17p Zs274
25276

Zsi21 18p
Z8278

Zs12 22p
Zs123 29p
Zs124 33p
28140 30p
28141 46p
25142 45p

* ZENERS
KS030A to
KS180A 28p
BZV19 series
18p

PE TV SOUND TUNER

Glass fibre printed circuit £1-25.
Complete kit of semiconductors £2-40.

Murata filters. SFE6-OMA 38p, CDA6 - OMC 38p.
MOTOROLA: BD699 £1-27, BD700 £1-41, MJE2955 £1- 50, MJE3055 87p, MC1357PQ

£1:60.
PE JOANNA . 77 ZTX108 £6-25, 183 ZS170 £18-30, ZN7404 40p, ZN7472 50p, ZN7473

72p each.
POSTAGE AND PACKING 10p per order. Orders over £3 post free.
Ajl devices top grade. brand new. and to full manufacturers spec. We do not
sel! seconds or rejects. Send S.A.E. for our data sheet and price list. We can
supply any Ferranti device to order. S A E. lor quotation

ALL PRICES INCLUDE 25% V.A.T.

DAVIAN ELECTRONICS

PO BOX 38,

OLDHAM , LANCS , OL2 8XJ

B. BAMBER ELECTRONICS

5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday-Saturday

TV plugs. metal type, 6 for SBp

TV sockets, metai type, 5 for

TV line connectors (back- (o-bsck socket)
5 for S0p.

TO3 transistor insulator sets 10 ior 50p.

Mixed electrofytics, large bag

PC board withdrawal handles mlxad cols..

8 for 50p.
Soldsr 2OSWG 60,40 alloy. approx. yds.

25p.
QC200 transistors, 8 for 50p

Perspex coil formers. 1}in x tin dia.. Stor

25p.
Turret tags. 4 in dia.. 25p pack.

Rotary switches, min. 4 pole 2-way, 2 for

50p.
Telaphone type earplece insert, 50p.
Reeds {for reed relays) single-pole make.
5 for 30p.

Muilard tubuiar ceramic trimmers, 1-18uF

& for 50p (as featured in Rad. Comm.

Jan. p. 25).

1.C.s, some coded. 14DIL type. untesled.
mixed. 20 for 25p.

IF cans jin square. suitable for rewind.
6 for 30p

24V min. reed ralays. encapsululed single-

pole make. 2 for 5

24\/ 2:8W lamps, MES e, 6 tor 20

Chassis lagespzip acl WD P;

Cable clips. for nalllnghcable 15p pack

Mmlature shdev switches, 2 pole. 2-way.
5 fo!

BSYSSA translslors 6 for SOp.

PNP audlo type TOS5 transistors, 12 for 25p.

Black plastic knobs, {in dia.. #in spindle.
4 for 50p

Rlng magnats 7mm outside dia.

20 for

Large box of P.C. Boards, containing
trangistors, 1.C.s. trimpots, resistors.
capactitors. stc. (not unknown com-
puter rubbish), £3 per box
1}in polythene chassis mounting tuse-
holders. 6 for 30p.

LES Lumrs. 24V 1-2W, 10 tor 40p.

Three-switch push-button units, 3 x 2 poie,
2-way min push-push switches, {in
dla. buttons mounted on one unit. 40p.

MAINS TRANSFORMERS

All 240V input. voltages quoted approx.

RMS, (Please quote type no. only when
ordering).

TYPE 10/ )‘0*07|0V at 2A, £1-50 sach

TYPE 18/2, 18V at 2A, £1-85 each

TYPE 16/8. 16V at 6A + 45V at 100mA. £4.

TYPE 28°4. 28V at 4A + 125V at 500mA, €4.

TYPE 63/1. 6-3V at 1A. 85p each or 2 for

TYPE 129, 400V at 20mA + 200V al 10mA +
6-3V at 500mA, £1-25.

TYPE 72703, 400V at 10mA + 200V at 5mA +
6-3V at 400mA, £1

TYPE 70462. 250»&260V at 80mA + 6-3V at

2A. £1-75.

RADIOSPARES 500W AUTO TRANS-

FORMERS,  100-110-130-200-220-240-

250V tapped input and output. step-up
or step-down faciiity, ex-new squip. £8.

CURLY LEADS, 4 core telephone type,
2 tor 20p.

TRANSISTOR HEATSINKS, 10 take 2 x
TO18 transistors. screw in clamps. block
size 1 % § x in. with holes for mount-
ing. 3 for 50p.

VARIABLE STABILISED PSU, solid-state
240V a.c. Cr\eul output 0-24V d.c. at
500mA. d.c. at approx. 50mA.
Voitage controlied by external 5kl pot.
Size 74 x 4 x 24in {less 5k pot), £5
each

THREE-TURN WIRE-WOUND POTS, Sk,
for above. 75p each.

LARGE DIE CAST BOXES (brand new
ITT) 103 x 6% x 24", £2 each

25- w-y ISEP PLUGS AND SOCKETS, 40p

(1 plu%+ 1 sk

DIN SPEA R SOCKETS (2-pin) 4 tor 30p.
HIGH QUALITY SPEAKERS, 8¢ X 6in
elliptical. only 2in deep. Inverse magnet.
4 ohms, rated up to 10W. £1-50 each. or
2 tor £2-75 (qty. discount availabie)

Rotary switches 9-way 4-pote (separate
waflera. plastic) {in spindle, 40p each.

Heatainks (Approx. 3in x 4in x 2in high)
12 fins (drilled for 1 x TO3 transistor)
brand new. 45p each

TERMS OF BUSINESS  CASH WITH ORDER (minimum order £1) POSY FREE (UK ONLY),
PLEASE ADD 25% VAT.

Please print l

sirciair-

Huntingdon, Cambs., PE174BR

698

Export enquiries welcome. Callers welcome. Tues. to Saf.
Please enciose S.A.E. with ALL enquiries.
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@ 4 Transistor Earpiece Radio

@ B8ignal Tracer

@ 8ignal Injector

@ Transistor Tester NPN
-—~PNP

Push  Pull

A" 0O
.. AN o y_
. o e
— - @ 4 Transistor
Amplifier

@ o Transistor
Amplifier

Push  Pull

TOTAL BUILDING COSTS

NEW EDU-KIT MAJOR

COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
\..@- BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER

o7 Transistor Loud- @ 2 Transistor Regenera-
speaker Radio MW/LW. tive Radio
[ 3 Trangistor Short @ 3 Transistor Regenera-
Wave Radio tive Radio
Eiectrontc Metronome @ Audible Continuity
Tester

tor
Batteryless Crystal Radic.
@ One Transistor Radio

[ d
@ Electronic Noise Genera-
[

@ Sensitive Pre-Ampiifier

(Overseas Seamail
P. & P. £3-40)

£9.0 P.P. & Ins. 58p

Componants include:

Mica Baseboard

@ 24 Resi 3 @ 21C it @ 10T iat

31" Loud ! @ Earpiece @

@ 3 12-way Connectors @ 2 Volume Controlt @ 2 Slider Bwitches @ 1 Tuning Condenser @ 3 Knobs

@ Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 6! yards of wire @
@ Parts price list and plans 53p (free with parts)

1 yard of sleeving, etc.

ROAMERTEN _— °

Mk. I

WITH VHF
INCLUDING
AIRCRAFT

10 TRANSISTORS.
) TUNABLE

Now with free earpiece and
Li switched socket.
STATIONS. ALSO AIRCRAFT BAND

Latest 4” 2 watt Ferrite Magnet Loudapeaker.
Built-in ferrite rod aerial for MW/LW.

Chrome piated 6 section telescopic aerial. can

ROAMER EIGHT
Mk.1

NOW WITH
VARIABLE
TONE CONTROL

7 TURABLE WAVEBANDS:
MW1, MW2, LW, §W1,

8W2, W3 AND TRAWLER BAND. Built-in fernte rod
aerial for MW and LW. Chrome plated telescopic
aerial can be angled and rotated fur peak short-
wave listening. Push-pull output using 600mW
transistors. Car aerial and tape record sockets.
Selectivity switch. 8 transietors pius 3 diodes. Latest 4~
2 watt Ferrite Magnet loudspeaker. Air spaced gange:d
tuning condenser. Voluine/onjofl, tuning, wave change
and tone controls. Attractive casein rich chestnut shade
with goid blocking, Bijze %in X 7in X 4in approx. Easy

EVERYDAY

SERIES
EV6

Attractive case in black with red grille, dial and black
knobs with polished metal inserts. 8ize 9 X 5} x 24ins.
approx. & Transistors and 3 diodes. Powered by 9
volt Battery. Ferrite rod aerial. 3" loudspeaker, etc.,
MW/LW coverage, Push Pull Output. Parts price
list and pians free with parts.

TOTAL 0 P.P. & ins. 50p
BUILOING £4 9 (Overseas Seamail
CosTS P. & P. £2°30)

angled and rotated for peak short wave and VHF to follow instructions and diagrama.

in black with silver hlocking. Size 9in x 7in X 4n.

Parts jrice list

listening. Push-pull output using 600mW transistora.

Car Aerial and tape record sockets. 10 transistors 0o (DD D

pins 3 diodes. (Ganged tuning condenser with VHF TOTAL = P.P. & Ins. 65p ;
section. Separate coil for Alrcraft Rand. Volumejon/ BUILDING {Overseas Seamail
off, wave change and tone controls. Attractive case COSTS P. &P, £3v50)

TRANS EIGHT

8 TRANSISTORS

Easy to follow instructions and diagrams, Parts price

list and plana 50p (FREE with parts).
TOTAL P.P. & Ins, 65p

wion£11°8

P. & P. £3-50)

(Overseas Seamail

POCKET
FIVE

NEW JIFFY TESTER

Easy to build and ovperate, fits in the pocket. A quick
checker for continuity of resistors, choker, diodes.
transistors, circuit wiring (not maina) and loudspeakers.
Also for checking short circuits of capacitors, tuning
capacitors and many other uses not listed here. Ree
inetruction sheet free with kit.

Complete  with
earplece, jack
plug and socket,

ferrite rod aerial
tor MW.and LW,
Teleacopic aerial
for short waves.
3in speaker. 8 improved type transistors plus 3 diodes.
Attractive case in black with red grille, dial and black
knoba with polished metal inserta. Bize 9in x 5}inx
23}in approx. Push-pall output. Battery economiser
switch for extended battery life. Ample power to
drive a larger speaker. Parts price list and plans free

P.P. & Ins. 38p
(Overseas Seamail P, & P. £2°30)

resistors, cap-
NOW WITH 3° acitors, com-
LOUDSPEAKER pouents,  elc.
3 Tunable wn\'ebmnh."'\ - , { , P..‘E'HEPHCEBL!INI
MW/LW and Trawler ;’I‘ . ';"' :M.
Band. 7 stages, . —~——lia P“: g
transistors and 2 ' arte.
diodes, supersensitive lerrite ;O:IIJ Cos
rod aerlal, attractive ildi uildin ts
Black and Gold Case.  Size 191 Building Costs U .
5tin X 1§in x 3}ln  approx. £3l70 . W\ e
Plans and parts price list i
{ree with parts.

P.P. & Ins. 22p (Overseas Seamail P. & P. £1°70)

with parts.
TOTAL BUILDING COSTS

0 P.P. & Ins. 50p
£5 9 (Overseas Seamail
P. & P. £2:50)

3

“Edu-Kit”

Build Radios, Amplifiers, etc., 1rom easy stage disgrama.
Pive units incloding master wnit to construct.

Components include: Tuning Conden:
Controla: 2 Blider Bwitches: Fine tone
Speaker: Terminal 8trip: Ferrite Rod Aerial
Clipa: 4 Tag Boards: 10 Transiatorn: 4 Diodes: Resistors:
(‘'apacitors: Three }in Knobs. Units once con-
structed are detachable fromm Maater Unit,
enabling them to be stored for future use.
Idealfor 8chools, Educativnal Authorities .

and all those interested in radic con-

moving coil
Battery
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. | enclose £

ROAMER TEN 'l

RADIO EXCHANGE LTD

2 Volume To RAOIO EXCHANGE CO., 6la HIGH STREET, BEOFORO MK40 ISA
. Tel, 0234 52867 Reg. No. 788372 -

. for I,

EVée Ll

[ |

y |

[

Tree with parta " Price liet and plans gy ROAMER EIGHT [ TRANS EIGHT [ |

Biw SOOTESTZ. N WEm & SR

COSTS P.ap.a0) | : |

. Name e e .

ALL PRICES NOW INCLUSIVE VAT .Addrus :

% Callers side entrance *“Lavells” shop B e |
% Open 10-1, 230430 Mon.-Fri. 9-12 Sa. B o s
- L-.----.----------‘
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= R SR i v

TTTr— s &

B. m‘““\ 14
(1ess tamp)

h
; P 40p eac
wts per channel : g S 50 inct VAT plus P&
600 wa g e s B.C. fitting
Connects 10 V?‘:oud- A
ker O -
loudspesket 3\ The () (55 [ o Type
spe_e: can be connected lamp)
]
Yo your existing sn(.':: VAT plus
SDOt\‘g‘;t ;‘tnng B8 fittings. INENGUAND  TRATALGAR SUPPLIES BURNLEY LaNGASH) 25P et
1o ouf
\low,
egial Introductory & | st
v
ding channel output plugs o Rea SL?TPS Drly £1.00 each
including € Kket. h)“‘\lZ‘s £3.00
" on £2 Q5 Ricim: s
A K PF 0
1.00 RATF D
On‘y incl VAT plus P&P £ Nor A ;. 4 A

4-$ A ON INT RCOM

Solve your communica-
tion problems with this

4-Btation Transistor Intercom system {1 master and
3 Subs), in robust plastic cabinets for «lesk or wall
mounting Calljtalk/listen fron Master to Subs and
Subs to Master. [Ideally suitable for Business, Sur-
| gery, Schools, Hospitals, Otfice and llome. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires cach 66ft and
olheraccessories. . & I 65p.

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mains
for instant two-way, loud and clear cormmunication.
On off switch and volume control. Price £25-81
per pair. P. & P. 63p.

NEW! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

+ VAT 96p.

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficiency
in office, shop, workshop. Perfect for *‘conference'’
calls: leaves the user’s hands free to make notes,
consult files. No long waiting, saves time with

| long-distance calls. Onjoff switch, volume. Direct

' tape recording .model at £12-95 + VAT £1.04.
P. & P. 65p. 10-day price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PE7)
1690 KENSINGTOK BIGE STREET, LONDON, W.8
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We make transformers

OSM ABET LTD amongst other things

AUTO TRANSFORMERS 110-200 220/240V
30W, £2-10; 50W, £2-70; 75W £3-45; 100W, £4; 500W.£12;
750W. £16-50; 1000W. £20-35, etc

LOW VOLTAGE TRANSFORMERS
Prim. 200:240V a.c.; 5V 1A, 60p; 6-3V 1 -5A, £1-45; 3A.
£1-80; 6A, £3-60; 12V 1:-5A, £1-80; 3A, £3-30; 6A CT,

50V 6A CT, :15 '75 25V 2A + 25V 2A. £6-40; 12V
‘A + 12V 4A, £8 - 4

LT TRANSFORMERS TAPPED SEC Prlm 200/240V
0-10-12-14-16-18V 2A, £3-30; 4A. £4
0-12-15-20-24-30V 2A. £4-20; 4A. €6,
0-5-20-30-40-60V 1A, £4-20; 2A, {6
0-40-50-60-80-90-100-110V 1A. £6-40.

MIDGET RECTIFIER TRANSFORMERS

For FW rect., 200240V a.c. 6-0-6V 1:5A or 9-0-9V 1A
£1-85 each: 12-0-12V 1A or 20-0-20V 0:75A or 8-0-9V
0-3A or 12-0-12V 0-25A or 20-0-20V 0-15A or &V
0-5A + 6V 0-5A or 9V 0-35A + 9V 0-35A or 12V 0-25A
+ 12V 0-25A or 20V 0 15A + 20V 1:5A all at£1-90 each.

MAINS TRANSFORMERS

Prim. 200240V a.c. TX6 sec.. 425-0-425V 500 MA,
6-3v CT BA. 6 3V CT 6A, 0-56-3V 3A £18-75; TX1
425-0-425V 250 MA, 63V CT 4A 63V CT 4A,
0-5-6-3V 3A. E11:25; MT3 Prim. 0-110-240V, sec
250V 100 MA, 63V 2A. E/S, £3-75.

O/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec., tapped 3-8-15 ohms, A-A 6 6k 30W £6-75;
A-A 3k 50W £10:15: 100W (EL34 KT88, etc ), £17-25.

G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valva amplifiers of 30W 1o 400W 35p.

Hi-Fl SPEAKERS
Sin 81. £1-15; Goodman 10W ful throw B, £4-25;
8in 4N, £1-50; EM! 13 x 8in B{1. 450 £4-25; 8in
twin cone 801, £2; 8 x 5In 3, 8, 15 or 800, £1-75.
LOUDSPEAKERAS
24ln 8 or 7501, 2}4In 8 or 250, 3in 3. 8 or 350, 3}in 8.
1501 or 8011, 95p each: 5in 3. Bor 2501, 5 x Jin 3, 8, 15,
25 or 35N, 95p each. 7 x 4in 3, 15 or 250, 10 x 6in 30},
£1-50. 9 x 6ln HI-FI C/M 801, ©2-
SPEAKER AUTO MATCHING TRANSFORMER
12w 3 to 8 or 150 up or down, £1:58.
PAPER TUBULAR CONDENSERS W.E.
4 -7TmF. 160V, 30 x 20mm, 20p; 100 for £10.
‘INSTANT ' BULK TAPE/CASSETTE ERASER
Instant erasure. any diameter tape spools. cassettes,
demagnetises tape heads. 200 240V a.c. 5.
SYNCHRONOUS GEARED MOTORS, 200/240V a.c.
Brand new, Smiths, Built-in gearbox, 2r.p.h., 7Sp each.
Carriage and VAT extra on ail orders
S.A.E. ENQUIRIES, LISTS. MAIL ORDER ONLY
46 Kenllworth Road, Edgware, Middx. HA8 8YG
Tel 01-958 9314

-
=
E

PRINCIPLES OF
TRANSISTOR CIRCUITS

by S. W. Amos Price £3-45

110 OPERATIONAL AMPLIFIER
PROJECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston Price £2:00

ELECTRONICS SELF-TAUGHT .
WITH EXPERIMENTS AND PROJECTS

by ). Ashe Price £2°10
TRANSISTOR POCKET BOOK by R. G.
Hibberd Price £3-00

RADIO AND LINE TRANSMISSION by

D. C. Green Price £4°25
ELECTRONICS AN ELEMENTARY
INTRO. FOR BEGINNERS by L. W.
Owers Price £§°65
ELEMENTARY TELECOMMUNICA-
TION PRACTICE by | . Smith

Price £1°50

SCR MANUAL INCLUDING TRIACS
CND OTHER THYRISTORS 5th edition

Price £1-90

SOL|D STATE HOBBY CIRCUITS by
R.C.A Price £1°20
INTEGRATED ELECTRONICS by Millman
Price £4-95

TEST _EQUIPMENT FOR THE RADIO

AMATEUR by H. L. Gibson Price £2°05
WORKING WITH THE OSCILLO-
SCOPE by A, C. W, Saunders Price £1.70

Y PRICES INCLUDE POSTAGE

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technica! Books

19-21 PRAED STREET

LONDON W2 INP
Phone 01-723 4185
Closed Saturday | p.m.
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ECTROVALUE

STABILIZED PRICE POLICY*
QUALITY COMPONENTS, KEEN
PRICES AND DEPENDABLE SERVICE

112 page catalogue & attractive discounts ® free postage and packing (U.K.)

A 100 OF THE BEST
out of our latest catalogue

Codes

C carbon film_ high stability. low noise

MO  metat oxide. ElectrosH TR5 ultra low noise
WW  wire wound . Plessey

Vatues: All E12 except C ;W. C W and MO jwW
E12 10. 12
decades
€24. as E12 plus 1. 13
and their decades
Toterances:
§% except WW 10% = 0-05(1 below 10¢
Prices are In penge each for quantitles of
same ohmic value and power rating.

16. 20. 24. 30. 36. 43. 51. 62. 75

reslstor order), Prices for 100 up In units of 100 only.

2N1307 47p AF200U 40p BD132 S2p
2N2646 51p AF239 &0p BD135 37p
2N3053 0p B1906 36p BD13% 39p
2N3054 60p BA138 31p BDY20 83p
2N 3055 70p BB103 24p BF194 15p
2N3702 t1p BB104 48p BFR39 23p
2N3703 10p BB105 34p BFR79 23p
2N3704 11p BB109 43p BFX29 33p
2N3705 10p BC107 18p BFX84 27p
2N3794 18p 8C1078 18p BFY51 23p
2N3819 25p BC1088 15p BRY39 50p
2N4062 11p BC108C 15p BY164 S1p
2N4443 93p BC1098 18p C106B1 42p
2N5062 42p BC109C 18p C106D1 47p
2N5163 20p BC147A 12p C1406 18p
2N5459 5p BC1478 13p MJ481 £1-20
40361 48p BC1488 12p MJ491 £1-35
40362 44p BC149C 14p MJ2955 80p
40602 a6p BC1588 15p MJE3T1 89p
40636 £1-36 BC158 15p MJES21 81p
40669 £1:10 | BC1678 13p MJE2955  £1-12
AC128 17p BC168B 12p MJE3055 68p
AC151R 3p | BC1698 12p OAg1 &p
AC153 27p BC169C 13p SD4 8p
AC153K 7p BC1798 26p TIP31A 70p
AC176 24p BC182L 12p TIP32A 80p
AC176K 3p | BCIBAL 10p TIP41A 80p
AC187K 31p | BC212L 12p TIP42A £1-00
AC188K 29p BC214L 14p w02 30p
AD133 £1-92 BC257A 14p ZTX300 14p
AD136 £1-1 BC2598 14p 2TX304 23p
AD149 52p BCYS58 30p ZT X500 14p
AD161 42p BD130 Top 2T X504 45p
AD162 40p BD131 48p
ELECTROLYTIC CAPACITORS
Axlal Lead
uf 3V 6-3V 10V 16V 25V 40V 63V 100V
0-47 — — 11p Bp
10 — 1p 8p
22 1Mp 8p 9p
47 1p - 8p 9p 8p
10 11p 8p 9 8 8p
22 — E 8p 9p 8p 8p 10p
47 8p 9p 8p ap 8p 10p 13p
100 Sp 8 8p B8p 9p 10p 12p 19p
220 8p 8p 9 10p 10p 11p 7p 28p
470 9p 10p 10p 1p 13p 17p 28p 4Sp
1.000 11p 13p 13p 17p 20p 25p 41p
2,200 15p 26p 37p 41p —
4,700 — — 3p 44p S8p
10,000 42p 46p =
RESISTORS
Code Watts Ohms Tto8 10 to 99 100 up

(see note below)
c 4-7-470K 1-3 11 0-9 nett
C ¥ 4-7-10M 1-3 11 0-9 nett
[o] Ed 4-7-10M 1-5 1-2 0-97 nett
[9] 1 4-7-10M 3-2 2-5 1-92 nett
MO + 10-1M 4 3-3 2:3 nett
Ww 1 0-22-0-47 16 14 11 nett
Ww 1 0:56-3-90 12 1 8 nett
ww 3 110K 9 8 6 nett
ww 7 1-10K 1t 10 8 nett

5. 18, 22. 27, 33, 39, 47. 56. 68. B2 and their

9N

and ;W MO 2%

the

NOT mixed
values. (lgnore fractions of one penny on total value of

ALL IN THE
E.V. CATALOGUE 7
(issue 3)
112 pages of up-dated information ana
prices. More valuable than ever now that
our price stabilizing hasbeen introduced.
Includes a 25p refund voucher for spend-
ing on orders for £5 or more list value. So
before you even look at a screwdriver.
make sure you have your E.V. Catalogue
No. 7 issue 3tohand. Price. post paid 30p
PRICE STABILIZATION
Instead of changing prices from day to
day with all the difficuities that brings.
EV prices are now held for 3 monthly
periods and then reviewed to see if
changes are necessary for the next 3
months following.
* So far this year we have held our
prices without increase up to July 1st.
Next price review October 1st
DISCOUNTS
apply on all items except the few where
prices are shown NETT. 5% on orders
from £5 to £14-99; 10% on orders value
£15 or more.

FREE POSTAGE AND PACKING
-In U.K. for pre-pald mall orders over
£2 (except Baxendall cablnets). If
under £2, there |s an additional handling
charge of 10p.

QUALITY GUARANTEE
All goods are sold on the understanding
that they conform to makers’ speclfica-
tions. No rejects, seconds or sub-
standard merchandise.

VAT—add 25% to total value of order;
excess will be refunded on request.
Every effort is made to.ensure correct-
ness of information at time of preparing
and putting this advertisement to press.

ANTEX Soldering lrons
C240 £2:25 Spare bits
CCN240 £2-85 Spare bits

WAVECHANGE SWITCHES
1 pole 12 way 2 pole 6 way

3 pole 4 way: 4 pole 3 way

TAG STRIP 28 way

NUTS, SCREWS, etc.

in lots of 100 each

4BA NUTS 34p; 6BA NUTS 28p; §'
1" 6BA Screws 24p;
4" hexagonal £1-40; Piain spacers §" £1-32.

each 33p
11p

4BA Screws 30p;
Threaded pillars 6BA.

CAPACITORS
DALY ELECTROLYTIC in cans. plastic sleeved
1000mF/25V 34p 2200/100 £1-91

1000/100 £1-00
5000/100 £3-56 1000 50 50p
5000/25V 75p 200,50 70p

2000 25V 45p 5000/50 £1-44

POLYESTER TYPE C.280. Radial leads for P.C.B. mounting.
Working voltage 250V d.c.

0-01, 0-015, 0:022. 0-033. 0-047 each 3p
0068, 01,015 each 4p
0:22 5p; 0-33 7p; 0-47 8p; 0-68 11p; 10 14p; 1:521p; 22 24p.
SILVERED MICA. Working voltage 500V d.c. Tolerance 1% or

-Spf.

Values in pFs—2-2 to 250 in 26 stages each 6p. 270-820 in
9 stages, each 7p

1000. 1500, 1800 9p; 2200 10p; 2700. 3600, 4700. 5000 16p;
6800, 8200. 10,000 25p.

TANTALUM BEAD

0:1,0-22, 0-47, 1-0mF/35V. 1-5/20V each 16p
2:2/16V, 2-2/35V. 4 7/16V. 10/6-3V sach 16p
4-7/35V. 10/16V, 22/6-3V sach 21p
10/25V. 22/16V, 47/6-3V, 100,3V, 6-8/25V. 15/25V each 23p.

POLYCARBONATE R
Type B42540 Working Voltage—250V. Values in mF
0-0047. 00068, 0-01. 0-015, 0-022 each 4p
0:018.0-027,0-033. 0-039, 0-047.0-068.0-082.0-1 each 5p
100 V. Values—0-1 5p; 0-12. 0-15 6p; 018, 0-22 7p; 0-27, 0-33
8p; 0-39. 0-47 11p; 0-56, 0-68 16p.

CERAMIC PLATE

Working voltage 50V d.c

In 26 values from 22pF to 6800pF, each 2p.

POTENTIOMETERS
ROTARY, CARBON TRACK

Double wipers for good contact and long working life

P.20 SINGLE linear 100 ohms to 4 7 megohms. each 14p

P.20 SINGLE log. 4:7 Kohms to 22 megohms each 14p

JP.20 DUAL GANG lin. 4-7 Kohms to 2:2 megohms each 48p

JP.20 DUAL GANG log. 47 Kohms to 2-2 megohms
each 48p

JP.20 DUAL GANG Log/antilog 10K, 22K. 47K. 1 megohm

only each 48p
JP.20 DUAL GANG antilog 10K only 48p
2A DP mains switch for any of above 14p extra

Skeleton Carbon Presets, Decades of 10. 22 and 47 only
available within limits in ranges above.

Type PR, horizontal or vertical 100N-10M0 each 6p
SLIDER
Linear or log mono ¢-7K to 1 meg. in all populal values

each 30p

STEREO, matched tracks, lin. or log. in all popular values
trom 47K to 1 meg 80p
Escutcheon plates. mono. black or grey sach 10p
Control knobs. blk/wht/red/yel/grn/blue/dark grey. tight grey
each Tp

MINITRON DIGITAL INDICATORS

J015F Seven segment filament compatible with standard
logic modutes, 0-9 and decimal point. 9mm characters in
16 lead DIL £1:20

Suitable BCD decoder driver 7447 £1-15
3015G showing - or - & 1 & dec pt £1-20
LEDS (Light Emitting Diodes) 25p
Photo Cells cadmium sulphide each 40p

LECTROALUE LTD

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY Tw20 0HB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily; Sat. 9-1 p.m
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily; Sat. -1 p.m

invited to contact ELECTROVALUE AMERICA PO

U.S.A. CUSTOMERS are
Box 27, Swarthmore PA 19081

All postal communications, mail orders
etc. to Head Office at Egham marked,
Section 4/9. S.A.E. with enquiries re-
quiring answers, please.
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ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER
STEREO & MONO

Plays 12°, 10" or 7" records.
Auto or Manual. A high
quality unit backed by BSR
reliadbility with 12 months’
guarantee. AC 200/250V.
8izge 13! x 111

Above molor boml 3lin. Below motor board 2¢in.

with STEREQ and MONO XTAL Poat 45p.
PORTABLE PLAYER CABINET

Modern design. Rexine covered. Large frout grille.
%m-uplhd cr:lrom; ::unu Approx. size 17in x 15in x 7in.
‘ew only in red and black rexine.
Motor board cut lor Garrard deck ‘5 25 e D

B.S.R. SINGLE PLAYER

MODEL Plll IDEAL AS DISCO PLAYER. 3
SPEEDS. BALANCED ARM. CUEING DEVICE
STEREQ CERAI[C CARTRIDGE. BARGAIN.

"5'50 PLUS POST 75p

. Full instructions supplied. Details S.A.E.

R.C.S. STEREO FM TUNER
BRITISH MADE

e v
|
This completely cased mains powered Hi-Fi ‘30
Tuner with brushed alumininm facia is British
made using the latest circuitry. Few Only. Post 45p.

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

1deal lor Mike, Tape, P.U., Guitar, etc. Can be used with

Battery 9-12V or H.T. line 200-3oov d.c. opeutmn Size:

1} x1} x lin. Response 25 c/s to 25 ke's, 28 dB gain.

For use with valve or transistor equipment. £] 45 Post

R.C.S. POWER PACK KIT

12 VOLT, 750mA. Complete with printed £3.25 Post
circuit board and assembly instructions. 885
12 VOLT 300mA KIT, £3 8 VOLT 1 AMP KIT, £3'25.

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with suto atop. Compatible cartridee. Baseplate.
Size 1lin x 8.in. Turntable. 8ize 7in diameter. A C mains.
200,250V motor has a separate winding 14 volt o power &
small amphfier. Three speeds. Plays all records.

£6'95
SOLID MAHOGANY PLINTH cou75s

With P.V.C. Cover. Cut out for most £7 50
.

B.5.R. or Garrard decks.

Sige 12! x 14} x 7.

Two tull size loudspeakers 13} x 10 x 3lin. Player unit
clips to loudspeakers making it extremely compact,
overall sizeonly 13 x 10 x 8'in., 3 watts per chanael, plays
all records 33 r.p.m.. 45 r.p.m. Separate volume and tone
controls.
240V AC
Mains.

Post
45p

Bareain Price

£25

85p Carriage

Attractive
Teak finish
Weight 13 1b,

SPECIAL OFFER!
SMITH’S CLOCKWORK
{5 AMP TIME SWITCH
0 TO 60 MINUTES

Single pole two-way Surface mounting
with fxing screws. Will repiace existing
wall switch to give light for return home,
garsge. automatic anti-burglar lights, etc.
Turn on or off at lull or intermediate settings.

Variable knob.
Fully
insulated. Makers' last list price £4-50. Brand new and fully

rusranteed. ouR PRICE £2°50 post 35p

BLANK ALUMINIUM CHASSIS. 18 s.w.. 2jin mdes
8 X 4in 55p: 8 x 8in 68p; 10 x 7in 80p; 12 x B8in £1:
14 x 91n £1°20; 16 x Bin £1°20; 12 x 3in 60p: 16 x 10in £1-40.
ALUMINIGM PANELS 18 2. 6 x 4in 12p: 8x 61n 19p:
14 x 3in 20p: ¥0 x 7in 24p; 12 x 5in 25p: 12 x 8in 34p:
18 x @in 34p; 14 x 9in 40p: 12 x 12in 47p. 18 x 10in 60p.
1! inch DIAMETER WAVECHANGE SWITCHES, 45p ea.
2 p. 2-way, or 2 p, 8-way, or 3 p. 4- wny

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

TOGGLE SWITCHES, sp. 20p; dp. 25p; dp dt. 30p.

4MFD 800V DC PAPER CAPACITOR
Block Capacitor. Ideal as Filter Unit in 100 watt Loudspeaker
8ystems. 95p each, post 30p.

NEW TUBULAR ELECTROLYTICS CAN TYPES

2/350V 14p 250/25V 14p 50 - 50/300V 50p
4/350V 14p 500/25V 20p 32 +32/350V 85p
8/350V 22p 100 +100/275V 85p 32 + 32/450V 80p
16/350Y  30p 150 +200/275V 70p 350 + 50/325V B6p
32/500V  50p 8 +8/450V 22p 16 +16 +16/278V 45p
25/28V 10p 8+16/450V 25p 32 +32 : 32/350V 65p
50/50V 10p 18+16/450V  40p 900/350V 85p
100/25V  10p 32 4+32/350V  40p 4700/63V 95p

LOW VOLTAGE ELECTROLYTICS.

1,2, 4,5, 8, 16, 25, 30. 50, 100. 200mF 15V 10p.
500mF 12V 15p; 25V 20p; 50V 30p.

1000mF 12V 20p; 2%8‘1 35p; 50V ;711 100V 70p.

P
2500mF 50V 62p; 3000mF 25V 47p: 50V 65p.
5000mF 6V 259: 12v 42p; 25V 75p; 35V 85p: 50V 85p.
CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0-1 7p; 0-5 18p: 1mF 15p: 2mF 150V 15p.
500V-0-001 to 0-05 4p: 0-1 10p; 0-25 8p: 0 47 25p.
TWIN GANG. *0-0"' 208pF 1 176pF, £1.2
Slow motion drive 385pF + 365pF with 259!‘ +25p1’ 50p;
Twin 500pF 75p. Twin 410pF 50p. Twin 120pF 50p.
SHORT WAVE SINGLE. 25pF, 45p: 50pF, 55p.
NEON PANEL INDICATORS 250V AC/DC. Amber 30p.
RESISTORS. | W, {W, 1W. 20°, 2p: 2W.10p. 100 to ‘10M.
HIGH STABILITY. 1W 2°, 10 obms to 6 meg.. 10p.
Ditto §°,. Preferred values 10 ohms to 10 me.. 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 walt,
10 ohms to 100K 10p each.
TAPE OSCILLATOR COIL Valve type 35p.
FERRITE ROD 8 x tin 20p; 6 x jin 20p:; 3 x iin 10p

MAINS TRANSFORMERS A%k ?O5T

45p each
250-0-250 80mA. 63V2amp ..................
£50-0-250 80 mA. 8.3V 3-5A 8.3V 1A or 5V 2A.
350-0-350 80 mA 6-3V 3-5A, 6-3V 1A or 5V 2A.
300-0-300V 120mA, 8.3V 4A C.T.; 6 A
MIDGET 220V 45mA, 6:3V 2A 2] x2! x 2in.
HEATER TRAKS. -3V | amp 85p. 3 amp o
GENERAL PURPOSE LOW VOLTAGE. 'l‘lpped ontpuu
at 2amp. 3.4,5, 6.8, 9,10, 12, 15, 18, 24 and 30V £4-60
1amp. 6, 8. 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 80 £4-80
2 amp, 8, 8. 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £7-00
5amp. 8.8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48,60 £11-25
10, 30, 40V 2 amp. £3; 20V 3 amp. £2:30. 5 8,13V, §
amp. £1-50; 6-0-8V 500mA 90p: 9V 1 amp, B5p; 12V
300mA 75p: 12V 500mA 85p; 12V 750mA  95p;
40V 2 amp. £2-75; 22-0-22V 4 amp, D.C. £3:45; 16V amp.
95p: 16V 2 A, £2; 5V, 8V, 10V, 16V | A. £1-90. 20V 1A. £2.
AUTO TRANSFORMERS, 115V to 230V or 230V to 115V
150W £4-60. 500W £8.70; 750W £17-50: 1000W £21,
CHARGER TRANSFORMERS. 200/250V, 4 amp £4-60,
BATTERY CHARGERS. Ready built with leads and clips,
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

Primary 0-110-240V. Secondnn 0-! 240V 3 lmpl 720
watts. Insulated Varnish Fuliy
enclosed in steel case with fxing feet. ‘ ' 3 50 Cur
Famous make [Value £18) OUR PRICE

Can be used as 800 watt auto transformers uo-uov

VOLUME CONTROLS 80 ohm Coax Se yd.

Long spindles. Midget Size BRITISH AERIALITE

5 K.ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/S 20p. D.P. 35p. 40 yd £2-00; 60 yd £3°00,
STEREO L/§ $5p. D.P. 75p. FRINGE LOW LOSS'O
Edee 5K. S.P. Transistor 25p. Ideal 625 and colour.” ¥p yd

Wire Wound controls 1!in diam, 3 Watts, 10 ohms to 100K
British Made with long spindles jin dia, 85p each.

DUAL CONCERTRIC POT 500K LOG AND 500K LIN D.P,
switch. Inner spindle 31in; outer spindie 2}in 75p.

.

E.M.L 13} x 8in,
SPEAKER SALE !

With tweeter £5. 25

and crossover. 10

watt, State 3 or 8 or

15 ohm. As illustrated. Post 35p
With flared tweeter cone and ceramic
magnet. 10 watt,

Bassres. 45-80 ¢c/s. .

Flux 10,000 gauss.

State 3 or 8 or 15 ohm. Post 28p
13 x 8in Bass unit20 watt rubber cone surround £8-60

LOUDSPEAKER FRONT GRILLES

Teakwood strips mounted on cloth backing, easily glued on

to baffle to modernise cabinets.
Size 18} in x 10%in, 75p Or size 10}in x 7iin. 45p

GOODMANS 6tin. HI-FI SPEAKER

8 ohm. 10W. Large ceramic magnet.

Special Rubber cone surround. N
Freqaency response. Twin cone. £4 60
30-12,000 c/s. Ideal P.A.

Columns, Hi-Fi Enclosure Systems, etc.

ELAC CONE TWEETER

The moving coil diaphragm gives & good
radistion pattern to the higher frequencies
and a smooth extension of total responss
from 1,000 c/s to 18,000 c/s. 8ize 3} x
3} x2in deep. Rating 10W. 3 ohm,

Crossover £1-85 £2:20 Ppost 30p.

GOODMANS
8in. WOOFER

8 ohm 15 watt, Rubber sur-
round. Heavy ceramic magaoet.
Bast resonance 35 cps. Fre-
quency response 30-8.000 cps.

Ideal bass unlt for £5.75

Hi-Fi system,

SPECIAL OFFER LOUDSPEAKERS

3 ohm. 2%in: 2iin; 3}in; Sin; 7 x 4in:8 x Sin.

8 ohm, 2hn. 23in; Sin x 3in; 3in; 4in; 5in; 8 x 4in.

15 ohm, 3}in; 5in: 8 x 4in; § x 3in; 7 X din- 8 x Bin,
25 ohm, 2}in; § xes‘m h::neu‘ x 4in; 7 % din.

35 ohm, 3in; “Sin [ n.

80 obm, 2iin: 2iin. 120 ohm Sin. £1°25 gacu

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in
diameter 4W £2:80, 10 in diameter SW £2-95; Post 25p
12in dismeter, W, £3-50; 3 or 8 or 15 ohm models.

SPEAKER COVERING MATERIALS. Samples Large 8.A.E
Hotn Twesters 2-16Kc/s. 8W 8§ ohm or 15 ohm 22-50
De Luxe Horn Tweeters 2-18K¢/s, 15W, 15 ohm 24-50
TWO-WAY 3.000 c.p.e, CROBSOVERS 3, 8 or 15 ohm 2185

CASSETTE MACHINE MOTOR.
Will replace many types £1°25.

R.C.S. 3 WAY CROSSOVER

Complete with 12 ft. twin lead @tted with din speaker plug.
Ready assembled with leads for speakers, bass, wid and
tweeter. Crossover frequencies—950 cps and ‘2 5
3.000 epa.

8 Volt.

VALVE OUTPUT TRANSFORMER 50p.
MIKE TRANSFORMER MU meta] 100-1 £1.25,

PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50watt............ £14:00 100 watt

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over 200 hours continumous on SP®

battery, tully adjustable swing snd speed. Ideal displays,
electro ism or for 5 Post

strobe, olc. p

R.C.S. RECORD PLAYER AMPLIFIER
2 stage triode pentode valve. 3 watts ontput. Volume on/foft
and tone controla. Printed circuit 4.50 Post
A.C, mains complete and tested. asp
Complete with speaker.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18
OUTLET BOXES, SURFACE MOUNTING 50p.

BALANCED TWIN RIBBON FEEDER 300 ohms, 7p yd.
JACK SOCKET Std, open-circuit 20p. closed circuit 30p;
Chrome Lead Socket 45p. Phono Plnn 7p. Phono Socket 7p
JACK PLUGS Std. Chrome 30p; 3-5mm Chrome 20p DIN
SOCEETS Cha. ll 3-pin 10p; 5-pin 10p DIN SOCKETS
Lead 3-pin 25p; 5-pin 25p. DIN PLUGS 3-pin 25p $-pin £5p.
VALVE HOLDERS 5p: CERAMIC 10p: CANS Sp.

BRITISH FM/VHF TUNING HEART

88 to 108 Mc s British made. 2 Transistors ready aligned
requires 10-7 Mc s IF. Complete with tuning gang.
Connections supplied but some technical experience

ementisl. ()14 price £3-95 roszor

SUITABLE L.F. STRIP £4.85. DECODER £4°95
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ALL OUR PRICES INCLUDE V.A.T.

BAKER HI-FI SPEAKERS
HIGH QUALITY & BRITISH MADE

WOOFER AND

E M = TWEETER KIT

THE PAIR, Post 45p.
£6 75 (Avllllhle separately.
oo er £4:25; Tweeter

90)

Comprisiug & ﬂne example of a2 Wooler
10} x 6lin with a massive Ceramic
Magnet, 440z Gauss 13,000 lines.
Aluminjum Cone cenire to improve
middle and top response. Also the E.M.],
Tweeter 8lin square has a special
lightweight paper cone and magnet Aux
10,000 lines. Crossover condenser and
full instructions supplied.

Impedance Standard 8 ohms 4
Maximum power 12 watts . it
Uselul Ruponne 35 to xs 000 cps

Bass Resona 45 ¢ £ | 2.50
SUITABLE ENCLOSURE 20 x 13 x 12in,
MODERN DESIGN. TEAK WOOD FINISH. Poat 76p

ANOTHER R.C.S. BARGAIN !

ELAC 9 - 5in. HI-FI SPEAKER TYPE 59RM
This famous unit now available, 10 watts, 8 ohm.

price £3°45 5%

BAKER MA]OR 12" £11-50

30-14,500 c/s, 12in. double
cone, woofer and tweeter cone
together with a BAKER

ic  magnet b
having a fAox density of
14,000 gauss and a total Aux
ol 145,000 Maxwells, Bass
resonance 40 c/s Rated 20
watts. NOTE: or 8 or
15 ohms must be stated.

Module kit, 30-17.000 cfs
with tweeter, crossover, bafie

and instructions, £ 14-50

Please state 3 or 8 or 15 ohma,

BAKER SPEAKERS
“BIG SOUND”

Robustly constructed to stand up to
long periods o! electronic power.
As used by leading groups.

Usetul response  30-13,000 cps.

8"or 10" x 6" ELAC
HI-FI SPEAKER

Dua! come plasticised roli sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance
58 cps. 8 obm impedance.
10 watts. £4.35

10in round £5.

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts
gm}%xi. ';;.A" 20 x 13 x 12in

'or n, dia, o1 Post
10in speaker. ' £|2 50 0.
gol?lls}l‘ s‘i‘B". 16 x 10 x 7m
or 13 x 8in. or . Post
8in. speaker £7 60 4°6'p
MODEL “4C", 30 x 20 x 18in.
Reflex cabinet will accept 1-12in,

bass unit, 1-5in. mid range, 1-3in.
tweeter. Teak finish. Grooved

front ‘2 I .50 Carr.

LOUDSPEAKER CAB E'l'
WADDING 18in wide, 20p It,

GOODMANS CONE TWEETER
3tin. diam, 18,000 C.P8. 25 WATTS 802 £3-60

BARGAIN 4 CHANNEL -
TRANSISTOR MONO
MIXER. Add musical
highlights and sound effects
to recordings, Will mix
Microphone, records, tape
and tumer with separate
gont;?l; i‘nto single output.
volt battery

operated. £5 20
STEREO VERSION OF ABOVE 26-85.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor
Push-Pull Ready built with volume, treble and

£4'50

bass controls. 18 volt battery opermd Mains S8upply £3°45,

THE “INSTANT"” BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable for cassettes, and all sizes of
tape reels. A.C. mains 200/250V,

Leaflet 8.A.E, £4-35 l;?);t\

ThinT HEATING ELEMENTS

OFFEBING 1001 USES for every type ol heating and
drying applications in the home, garage, greenhouse
hetory (available m manufacturing quantities) Approx
sige 107 x 8! x \in, Operating voluge 200[250V 8. e

Bass 55 cps.
pemo > £8°95

8,8 or 15 obms.

Post 40p
sene,  £10°50
8 i
frw . £19°50
08! P

anes o £ 1450

model. 8 chma or 15 ohms Post 50p

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

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

.E.

Carr.
£1-00
Guaranteed. Details S.

DE-LUXE MODEL IN WOOD CABINET. BLACK. £89.

NEW MODEL MAJOR 50 WATT

4 inputs, £ way mixing, £48:95, Carr.£1. Ideal disco amp,

QUALITY LOUDSPEAKER
ENCLOSURE

Teak veneersd 1in thick wood cabinet.
Size 184in x 18{in x 8}in. Weight
28lb. This cabinet features a wide
mesh Bilver Grill covering a separate
compartment for mounting Tweeters
or Mid-Range Horn. The lully sealed
bass compartment is cut out for
8iin Woofer. £7'50. Carr. 85p. Rosewood Version £8'50.
CIH 85p. Baffle could be cut lor larger speaker.

~

3 CHANNEL SOUND TO LIGHT KIT

1,000 watt hannel. As featured i .
Sememwb‘er’il:;:.e mne # featured in £'2 50

R.C.S. STEREO DECODER

British made. Ready aligned and tested. Complete £4.95
with instructions, Size 3in x 2in.

REGENT

12in. 15 watts

An inexpensive unit for the
beginner in high Adelity and
for general purposes. May be
used to improve any Radio,
Amplifier, Hi-Fi or Television
receiver,

Bass Resonance 45cps
Flux Deasity 12,000 gauss
Uselul response 45-13,000cps
3 or 8 or 15 ohm models,

£9-50 3

DE-LUXE Mk 1i
12in. 15 watts

Especially designed to provide
tull range reproduction at an
economical cost. Suitable for
use with any high fdelity
system. Built-in concentric
tweeter cone,

Bass Resonance 30cps
Flux Denaity 14.000 gauss
Usetul response  25-16,000cps
8 or 15 ohms models.

£12°50 3

SUPERB
12in. 20 watts

A high quality londspeaker,
its remarkable low cone
resonance  ensures  clear
reproduction of the deepest
bass. Fitted with a specisl
copper drive and concentric
tweeter cone resulting in full
range  reproduction  with
remarkable eficiency in the

upper register.
Bass Resonance 26¢cps
Flux Density 16.500 zauss

Uselul response  20-17,000cps
8 or 15 ohms models.

£17 &
AUDITORIUM

12in. 25 watts

A full range reproducer for
high power, Electric Guitars,
public address, multi-speaker
systems,  electric  organs,
Ideal for Hi-Fi and Disco-
theques.

Bass Resonance 35cps
Flux Density 15,000 gauss
Usetul response  25-16,000cps
8 or 15 ohms models.

£14-50z;

AUDITORIUM
15in 35 watts

A high wamge loudspeaker
of

250 waits approx. Printed elreni
Atted with ﬂexlhle

i

providing safe Black heat. Bnmh-mnda {or use in photo-
copiers and pnnt drylng equipment.

Idea! for hom and i Suitable
for Heating Pldl. Food w:rman Convector Heaters, etc.
Must be clamped between two sheets of metal or asbestos,
etc,, to make efficient clothes dryers, towel rails-—ideal for
airing cupboards. Ideal for anti-frosf device for the garage
—preventing Irozen radiators or acting as oil sump heater.
Use in greenhouse for seed raising and plant protection.
Invalusble aid for bird houses, incubators, etc., etc. Can
be used in series for lower heat, Or in parallel for higher
heat applications.

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

I quality with s

WEYRAD COILS

P50/2cC  40p RAZW 85p
P50/1IAC  60p OPT1 85p
P50/3CC  40p LFDT4 85p

PCAlL 85p Twio gang £l 20

E.M.I. TAPE MOTOR

4 pole, 240 v. 135 mA. Bize 3% x 2} x 2fin. £|-85
1200 rpm. Spindle in. diameter.

120v version £1. Post 30p

E.M.l. GRAM MOTOR
120V or 240V a.c. 2,400 rpm. 2-pole
70mA, Size 27 x 2! x 2jin.

£1-25

Post 25p

level response to above
8,000 cps. Ideal for Pubdlic
Address, Discotheques, Elec-
trumenu and the

Bass Remnlnee 35¢ps
Flux Density 15,000 gauss
Uselul response  20-14.000cps
8 or 15 ohms models.

£19-50

Hi-Fi Eanclosure Manual contsining plans,
crossover data and cubic tables. 68|

designs, ]

CUSTOMERS FREE CAR PARK

(Export; Remit cash and extra postage.)
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DX FRONT END
VT03  88-108 MHz

* 2 DUAL GATE MOSFETS
* SILVER CLAD CHASSIS
* A.G.C. and A.F.C.

A 4 stage Front End. Will
pull out stations which on
conventional receivers would
be lost in the noise.

Gain 30dB + at 100 MHz.
Noise 6:5dB Typ.

\H\I

TRy NL

* ADVANCED DESIGN il

(),
2
Woorvarerid 714

* DUAL-GATE MOSFET FIRST STAGE
Covers: AIRCRAFT - WEATHER

SATELLITES -
The watts... It RCAPTONED:

. . e ] ' Input 118-150 MHz
The Sinclair range of hi-fi On Project80 -the 3 ;
products. Three differentways  build-as-you-please hi-fi Send £10-90 I.F. Output 10-7 MHz

of achieving hi-fi excellence - module system. u
whatever area of hi-fi you're OnC20 - the revolutionary IFW "IG" PERFURMANBE nE LUXE IF STmP

imex\sg?t?;ginclair range integrztgd ctie;(r:r‘\]ggon(‘)p“gwer Kt S P L
fact-file gives you the fug” quur[;hi-f);sampﬁfierand e : SHARP SKIRT SELECTIVITY * CONTROLLABLE SQUELCH
e enell et T, matching tuner. CENTRE ZERO TUNING METER + SIGNAL STRENGTH METER

OUTPUT

and the wherefores.

Nows fenrm Sinclair...

ALL PRICES Send 8p + S.A.E. for Data Sheets.
QUOTED Sole U.K. Agents

ctuevar  REEDHAMPTON LTD.

ANDP.&P. 155 184 Addington Road, Selsdon, Surrey CR2 8LB

DISPLAYS cLock cHips

DL707 £1-48  3015F £1-25  MM5311  €5-18  MK50250 £5-60°

DL704 £1-48  3017F £2-00 MMS5314  £4-44°  MK50253 £5-60*

DL701 €148 RDS1 €800 MMS316  £9:25 CT7001  £7-30°

DL747 £2-45 RDM2  £24-80 MMS5309 €518 CT7002  €7-30

DL750 £2:45  5LTOM £5-80 MM5378  £7.43* CTI003  £7-30

DL746 £2:45 CT6002  £15-00
*Available in a MHI kit

hi-fi.
-the onthe
A imciow it products.

Other chips and displays usually availabie. ring for detaiis or S.A.E.
for catalogue and prices.

i i i i ‘ VAT on clocks, clock chips and displays still 8%.
The Sinclair NS factfile Slmply cutthe couponand We advise the use of socaets for all 1.C.s, 24/28/‘°40~pin £1.
shows you the whole story. senditto the no-stamp-needed
Technical specifications... FREEPOST address below. BYWOOD ELECTRONICS
complete descriptions... We'll send you the Sinclair 181 Ebberns Road, Hemel H
big, clear pictures... and test fact-file - giving you all you need 0 LG WOGC GEERACCEL (D, (A0 CR0
A " . . s Terms: C.W.0.. Access, Barclaycard (quote card No.).
reports by impartial hi-fi to know about Sinclair hi-fi. e Gt et Greatosly Vo L. (0P BT
journals. And information about a few [XHEEn G il QERTE GRS A e
Areal bundle of goodies. extras you're sure to find rather
interesting.
's::;‘_":loel’_s :'lr‘o‘:llvallr's ranae DECADE 4 resistalnce substituti?n
. ) - — t for all engi . stu-
Seeiftheanswer's here - Sinclair Radionics Ltd, 53,’&, :n's:ipe?irmzm:rr‘sg.'gzﬁetsai?s
the information on the London Road, Stlves, . g;'re?uezﬁ./:\rla;re enquiries welcome.
componentyou've been Huntingdon, Cambs., PE174HJ plus S :
i 5W Chassis Stereo amp. (2-5W/CH)
looking for. Stlives (0480) 64646 12v d.c.s;utput 2-SWIC|‘-’1 ir(no 8 ohm.

Input tape head 3mV or suitable
100mV mic/P.U. with external com-
ponents. Slider controls. £4 plus
25% VAT, .

I Please send me the Sinclair range fact-file immediately

8 track car sterep players 12V neg. earth. £14 plu:
s I s short o 85p inc. VAT
12V d.c. Solenoids short duration. 85p inc. o
| BEGTEE I 12V Miniature Lamps with flying leads. Pack of 10 60p inc. VAT.
High Power Strobe Light—ideal Disco/Group use. £42 plus 8% VAT.
| reme | || SCOTT ELECTRONICS
To: Sinclair Radionics Ltd, Please print Estcourt House, Estcourt Road Tel.
FREEPOST, St ives, Gs Y° A Norfolk ’ (0453)
Huntingdon, Cambs.. PE174BR t. Yarmouth, Norfo 57383

RahlRUAAI — | e | — || g
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER A superb solid state audio

amplifier. Brand new

components throughout.
5 8ilicon transistors
plus 2 power out-put
trangistorsin push-pull.
Full wave rectifica-
'tion. Qutput approx.
13 watts r.m.s. into
Frequency
s response 12Hz. 30KHz

-+ 3db. Fully integrated
bre-amplifier stage with
separate Volume, Bass boost and
Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3~ high x 6° wide X 74* deep.
AC 200/250V. PRICE £15-00. P. & P. 85p.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous §tereo Radio at

this Low Introductory Price!

Designed and styled to natch vur 10 + 10 amplifier
but will euit any other standard stereo amplifier.

DE LUXE STEREO AMPLIFIER

A A.C. mains
B 1 200-240 v,
= Using

heavy duty
fully isola-
ted maine
transform -
er with full
wave recti-
tication
giving ade-
uate

. i smoothing with negligible hum.
Valve line-up:-2 x ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
basa and treble control, giving bass and treble boost and
cut. A dual volume controlis used. Balance of the leftand
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
apealgers. Full negative feedback in a carefully caleulated
elrcuit,allows high volune levels to be used with negligible
distortlon. Supplied compiete with knobs, chassis size
11°w x 4°d. Overall height including valves 5°. Ready
built and tested to a high standard. 812-50. P. & P. 85p.

ALL PURPOSE POWER SUPPLY UNIT 200/240v. A .C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 74v. and 9v. and 12v.at 1 amp on load.
Fittedinsulated output terminals and pilotilamp indicator.
Hammer finish metal case overall size 67 X 34" x 2f°.

teste ™ Price £6-35. P. & P.55p.

tested.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-30 yd. length. P. & P. 30p
per yd. (min. 1 yd.). 8.A.E. for samples.

HARVERSOK’S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fuliy
isolated niains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3-5 watts.
Volume and tone controls. Chassis size only 7in. wide
X 8in. deep X 6in. high overali. AC mains 200/240v.
Bupplied absolutely Brand New completely wired and
tested with good quality output transtormer.
P. & P. 60p. BARGAIN PRICE ‘500

FEW ONLY. High grade mains transforer with grain
orientated lamination. Primary 200/240. 8 dary

The design incorporates the very latest circuitry
techniq with high-grain, low noise IF stages.
Automatic frequency control to “"lock on’’ station and
prevent drift. 1C stereo decoder for maxinium stereo
separation. L.E.D. for atereo beacon indicator. Nomn-
inal output of tuner 100mV. Approximate size 12}in wide
X 8in deep by 2}in high. Supplied ready bullt, fully
tested and fully guaranteed (not available in kit form).

Price £27-50. Post and Packing £1-00.
STEREO-DECODER SIZE 2" x3"x }”

Ready built. Pre-aligned and tested. )
8ens. 20-560mV for 9-16V neg. |

earth operation. Can be fitted to - fj"
almost any FM VHF radio or tuner. ‘ i =%
8tereo beacon light can be fitted if J =
required. Full details and in- | yasy
structions {inclusive of hintaand tips) \ 9 &)
supplied. 2625 plus 16p P. & P. @ -
8tereo beacon light if required 45p s A

extra.

LATEST HI SBENSITIVITY UNI-DIRECTIONAL SLIM-
LINE CONDENSER MICROPHONE as used by many
pr I Very low feedback. Avallable Hi

d or low i d . State which requirea.
£16'25. P. & P. 26p.

LATEST ACOS GP81/18C mono compatible cartridge with
t/o stylus for LP/EP{78. Universal mounting bracket.
£1-756. P. & P.15p.

CERAMIC S8TEREO CARTRIDGE. Universal mounting
brackets and turnover styius. 70mV per channel output.
ONLY £2:06. P. & P. 15p.

SONOTONE STAHC COMPATIBLE STEREO CARTRIDGE
T/0 stylus Diamond Stereoc LP and S8apphire 78.

ONLY £2:62, P. & P. 10p. Also available fitted with twin
Diamond T/Q stylus for Stereo LP. £3-18. P. & P. 15p.
LATEST CRYSTAL T/0 STEREQ/COMPATIBLE
CARTRIDGE for EP/LP/Sterec 78. £1-98. P. & P. 15p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only £1-75. P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controis.
Complete with output transformer matched for 3 ohm
speaker. Size 7in wide X 3in deep X 6in high. Ready
built and tested. PRICE £6-50. P. & P. 75p.

ALSQ AVAILABLE mounted on board with output
transformer and speaker. PRICE £7-75. P. & P. 75p.

18-5 volts at 0-6 amps and 4.6 volts at 0-3 amps. Size
2in. long X 2§in. wide x 2in. deep overall. £1°40 plus
35p P. & P.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-

MERS. Giving 13 alternatives. Primary: 0-210-240v. -

Secondary combinations 0-5-10-15-20-25-30-35-40-60y.
halt wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave, 8ize 3in. long X 8}in. wide X 3in.
deep. Price £2:75. P. & P. 65p.

MAINS TRARSFORMER. For power supplies.

Pri. 200/240v. 8ec. 9-0-9 at 500 m A, 41-35. P. & P. 30p.
Pri.200/240v. 8ec. 12-0-12at 1 amp. £1-50. P. & P.30p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £2-20. P. & P. 40p.
3 VOLT RELAY. 100 m/A single pole narmally closed.
2 for 60p. P. & P. 15p.

GENERAL PURPOSE HIGH STABILITY

___ TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T line 200/300v. Frequency
reaponse 15Hz— 25KHz. Gain 26dB. 8olid eucap-
sulation size 13" X 1i* X ?*. Brand new colnplete
with instructions. Price £1'36. P. & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVS. AND SUBS.

A must for servicemen and home constructors. Including
many 1000's of British, U.8.A. European and Japanese
transistors. ONLY 40p. Post 7p.

HI-FI LOUDSPEAKER SYSTEM Mkl

Beautifully made siinulated teak finish enclosure now
with most attractive siatted front. Size 16} high X
104° wide X 9° deep (approx.). Fitted with E.M.1.
Ceramic Magnet 13° X B” bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 18 ohm impedance (statc which).

OURPRICE£I]I-25each. Carr.£1-25

Cabinet Availabie Separately £8-25. Carr. £1-10.
Also available in 8 ohms with EMI 13" X 8" base
speaker with parasitic tweeter £10-00. Carr. £1.25.

LOUDSPEAKER BARGAINS

5in.30bm #1-45,P. & P.15p. 7 X 4in.30hm£1-68,P.& P.
25p. 10 X 68in. 3 or 15 ohm £2-50, P. & P. 35p. EM.1,
8 X 5in. 3 obm with high flux magnet £2.-06, P. & P. 25p.
E.M.I. 131 x 8in. with high Aux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm 24.12, P. & P. 35p.
E.M.I. 13 X 8in 3, 8 or 15 ohm with inbuilt tweeter and
crossover network £5.50, P. & P. 35p.

E.M.1.tweeter. Approx.3}”. Available3 or 8 or 15 0ohms,
£2.00 + 25p. P. & P.

BRAND NEW. Bakers Loudspeakers at substantial dis-
counts. 12in. 15w. H/D Speakers, 3, 8 or 15 ohms.
8tate which. Current production by well-known British
maker. Now with Hiflux ceramic ferrobar magnet

3 Ret E lopedias for El Engineers and
Designers, covering between them transistor character-
istica, diode and transistor equivalents. Many thousands
of up to date European types listed

Diode Equivalents £1.  Transistor Equivalents £1.20.
Transistor Chargeteristics £1-40. POST FREE

All three together £3-20.

NEW ISSUE
Thyristor. Triac, Diacetc. encyclopedlas £1.70, Post Free.
8 pole 3 way 2 bank low loss Yaxley type switches 11°
sections. Standard spindle. 2 switches 76p 4+ 15p P. & P.

y £8:50. Guitar models: 30w. £8.85 35w. £10-50,
P & P. 70p.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 1137 % 141" x 14" deep. Weight 190z. Fower
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40 Hz-20kHz. Can be mounted on ceilings, walls,
doors, under tables, etc., and used with or without bafBe.
8end 8.A.E. for details. Only £7.68 each. P. & P. 60p.
NOW ALSO AVAILABLE 8in. 10W rms 20W peak
40H2z—20,000Hz. Overall depth lin. Ideal for H1-Fi or
for use in cars. £5-18. P. & P. 40p.

SPECIAL BARGAIN OFFER'

Limited number of BBR Cl124/)23 Autv Changer De
Luxe with lightweight tubular arin and stereo cartrivige.
Brand new. ONLY £11-0 + p. & p. 60p

HARVYERSONIC SUPER SOUND
10 4+ 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Usea 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensltivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Bultable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Outputstage forany speakersfrom 8 to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drliled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts-— no extras to buy. Simple step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response + 3dB 12-30,000 Hz Senslitivity: better
than 80mV into 1M 3. Full power bandwidth: J-3dB
12-15,000 Hz. Bass, boost approx. to + 12dB. Treble
cut approx. to —16dB. Negative feedback 18dB over
wmain amp. Power requirements 35v. at 1-0 amp.
Overall Bize 12°w. X 8°d. X 2{°h.

Fully detailed 7 page construction manual and parts
list free with kit or send 251 pius large 8.A.E.
AMPLIFIER KIT £15.00 P. & P. 50p
(Magnetic input components 33p extra)

POWER PACK KIT £8-35 P. & P.85p
CABINET .. by £5-35 P. & P.55p
(Post Free if ali units purchased at same time)

Full after sales service
Also available ready built and tested £32:50. Post Free.
Note: The above amplifier is suitable for feeding two mono
sourcesintoinpuis{e.g. mike, radio, twin record decks, elc.)
and willthen provide mizing and fading facilities for med-

ium powered Hi-Fi Discotheque use, etc.

3-VALVE AUDIO

AMPLIFIER HA34 MK II.
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chagsls, size 73°w. x 4°d. x
41"h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trane-
" former matched for 3 ohm
speaker. Separate volumecontrol and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4§ watts. Front
panel can be detached and leads extended tor remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £7.75. P. & P. 70p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely differcnt and
advanced circuitry. Complete set of parts, etc. £8.50.
P. & P. 70p.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly fnished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
ot both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fuily ahrouded section wound output transformer to
match 3-15 Q speaker and 2 indepen:ent volurne controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up ® ELB4s, ECC83,
EF86 and EZB0 rectifier. Simple instruction booklet
25p X SAE (Free with parts). All parts sold separately.
ONLY £12.00, P. & I’. £1-00. Also available ready built
and tested £16-50. P. & P. £1-00.

Hi-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo Jin jack
plug.  Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. FRadily converted for Mono.
PRICE £4-05. P. & P. 25p.

OUR PRICES INCLUDE VAT AT
CUR

RENT RATES

Open 9.30-5.30 Monday to
Friday. 9.30-5 Soturday
Closed Wednesday.

Prices and specifications correct
ot time of press. Subjectto
ulteration without notice

HARVERSON SURPLUS CO. LTD.

(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985

A few minutes from South Wimbledon Tube Station

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P, & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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TRANSISTORS | VOLTAGE ) o
BC204 11p | REGULATORS P.E. POWER SLAVES LISTS p V K
BC209C 11p | uAT781S 220p { Special components { New lists are available '\A k '\ (;
gg}gi :?z £ 80P | available while stocks for the E
BC212 1ap | ARAAYS last. J
By L g:gg;gAE 1235 High Voltage SOUND
ISR i s mpsLot ase: mpsist | P-E- MINISONIC COMPONENT KITS—
; j : : MINISONIC PRICES ARE DOWN
ZTX300 13 |70980ip 3| 41p;  MPSUO7 69 SYNTHESISER; S
In2eos 51 | a1 35| MPsus7 8sp; SDT9203 P.E. MINISONIC LC:B; V.C.0. (2 required) £3-07
2N2904 30p | 748 a8p | 150p. ol=. ] V.C.F. (1 required) £4-24
2Nzgc’>g g;p FETMOPA 450p EAQ0Ba (Main ES/V.C.A. (2 required) £4.98
Nasss  1ogn lsPECIAL Constantan Wire Please  include  7p | Board), £3-35. R
2N3055 o i 0:03 ohms/cm as speci- Post free. Otage ihie . £0-54
" ;'(?353&5 174p| fied for the POWER stamp or 9 x 4inS.AE Ring. Mod. (1 required) £3-62
2N3819 46p | $G3402T  174p | GLAVES. 20cm lengths | With alvl requests for | Eagosb (Power Noise Gen. (1 required) £1-64
NS459  60p | SG14950 2990 | 40p. lists or information. supply and Temp Kbd. Control (1 required) £3-70
SRS S i Stabilisation) £1-86. EF Osc. and Det £1-80
U4 ower Amps .
tEe o w HIGH PERFORMANCE LINEARS 95 T s Ly i
1550 12p| LM381IN Dual. V low noise audio preamp  £1-74 All above prices are for single kits of
1GP? 10p | ZN424E Low noise, fast op. amp £1-30 each type and include P. & P. Full
gloolg:s MC1741SCP High slew rate 741 (10v/uS) £1-07 | CASSETTES details are included in lists.
LM318N V_high slew rate op. amp (70V/uS) £2:57 |NEW 1!
21 75p Miscellaneous Items
Z1M 120p | LM1306P + watt 8ohm audio amp (8-DIL.) £0-75 “SYMBIOSIS' | 5 way 180° DIN sockets 27p
RECTIFIERS Data sheets 10p extra (all devices) 0
:gg:éA 1200 a companion tape SBway 180° DIN tplugs - 34‘;:
RECTO  utp| \JAT VAT at 25% should be added to final total of |© Malcolm Pointons| Battery connectors g’
FAL O OFAIT0D order unless otherwise specified latest article on Hook up wire, 36 colours.
MDAY42A/1 210p, ) using the Minisonic i metre of each 70p
" POTS GALORE == Min. DPOT toggle switch £1-20
HESISIIORS 24mm Carbon without switch. All values log. or fin. | "INTRODUCING SAVE BY PURCHASING A COM-
Triple rated hgh steBIY| sk to M0 25p each | THE MINISONIC™. | p|ETE SET OF KITS AS DETAILED
celoan hlm.E7p 0:5 ¢ 4R7 Wirewound 1W semi-precision. All values 100 to |STILL AVAILABLE TOGETHER WITH SWITCH
oantg " ot valves trom ARTY. agen 82p each ———— | BATTERY CONNECTORS, HOOK-UP
Min. horiz. carbon presets. 1000 to 2-2MM 10p each |Each tape £1:06, U.K
EhEAnelgioxite 16p"fﬂor 5 Cermet presets, horiz. mtg., 100 to 1M1 45p each [post free. One of W']RE P2
A il ol Helical 10 turn W/W. 1kQ, 5k0, 10kA  £3-40 each |each for £1-86. Price £38. U.K. post free.
. > TERMS: MAIL ORDER ONLY.
EATON AUDIO [SiREraass
¢ ] Cheques or P.O.'s payable to
P.O. BOX 3, ST. NEOTS Eaton Audio. Orders over g5
ree of P. . erwise please
HUNTINGDON, CAMBS. PE19 308 [isishave

Become a
radio amateur.

Learn how to become a radio-
amateur in contact with the whoie
world. We give skilled preparation
for the G.P.O. licence.

Brochure, without obtigation to: l
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept., B
P.O. Box 156, Jersey, Channe! Istands. |
NAME esss |J
ADDRESS Block caps please |
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I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!

Half HYS

€---—---3--

Tape o.p BASS
Fuse
Half HYS HY50
T s [
TREBLE
[ BALANCE
VOLUME '_]

Stereo.Mono switch

-¥ +¥
! L
! PSUS50
—N
Ov
—-

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HYS 18 a complete mono hybrid preamplitier, Ideally
suited for both mono and sterso applications. Internally
the device consists of two high quality ampiifiers—the
first contains frequency equalisation and gain correction,
while the second caters for tone control and baiance.

TECHNICAL SPECIFICATION
inputs: Magnetic Pick-up 3mV RIAA: Ceramic Pick-up
30mV; Microphonse 10mV; Tuner 100mV; Auxillary 3-100mV;
Input/impedance 47k} at 1kHz. Outputs: Tape 100mV:
Main output 0db (0-775V RMS). Actlve Tone Controls:
Treble = 12db at 10kHz: Bass = 12db at 100Hz. Distortion:
0-5% at 1kHz. Signal/Nolse Ratlo: 68db. Overiosd Cepa-
bllity: 40db on most sensitive Input. Supply Voltage:
= 16-25V.
PRICE £4-75 BT
P. & P. free

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

The HY50 1s a complete solid state hybrid Hi-Fi amplitier
incorporating its own high conductivity heatsink her-
metically sealed in black apoxy resin. Only five connections
are provided. input. output, power lines and earth

TECHNICAL SPECIFICATION

Output Power: 25W RMS into 801, Load Impedance:
4-160). Input Sensltivity: 0db (0-775V RMS). Input
impedance:; 47k(). Distorllon: Less than 0-1% at 25W
typically 0-05%. Signal/Nolse Ratlo: Better than 75db.
Frequency Response: 10Hz-50kHz = 3db. Supply Voltage:
+25V. Size: 105 x 50 x 25mm.

PRICE £6-20

The PSUS50 incorporates a specially designed transformer
and can be used for either mono or stereo systems

. TECHNICAL SPECIFICATIONS
+£1-55 VAT Output voltage: + 25V. Input voitage: 210-240V. Size:L.70,

T DRICE 2625

+£1-56 VAT
P. & P. free

I.L.P. Electronics Ltd.

Crossland House,
Nackington, Canterbury,
Kent CT4 7AD.

Tel. (0227) 63218

Please Supply ...

Total Purchase Price . A
| Enclose Cheque O Postal Orders O Money Order O
Please debit my Access account O Barclaycard account O

Account number .....
Name and Address ...
Signature
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- SEMICONDUCTORS

| TRANSISTORS | % [ 74 series T.T.L. 1.C's :
BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION GUAKANTEED. ALL
. . BR’:ND I:EW TFU LLI GU :\RA N}I“EE:T'W s FAMOUS MANUFACTURERS..
ype rice ype rice | Type rice ype r i i o - R
ACII)07 = o 036 | aFrs 038 ’ ORP61 041: Bq172 015 Type ; Oua;lsmu 2 | Type q Qumégllu g | Type . Oumélsulu o
AC1l3  o0lg | BSY41 029 | AF12¢ 031 | P20 0:51% | BF167 022 7400 014 013 012 | 7448 2102 098 097 | 74122 065 063 080
ACIIE 020 | BSYSs 013 | AFI25 031 | Pad6a 020 | BE?S 0221 7407 014 013 012 | 7450  Ol4 013 012 | 74123 069 068 065
ACLI7K 030 | BSY95A 013 | AFI26  0-29 | P39%7 0-43 BEI 036 7402 014 013 012 | 7451 14 013 012 | 74141 078 078 073
ACI22 12 | BUL5 £204 | AF127 029 | 8T140 013 77 038| 7403 014 013 012 | 7453 014 013 012 ' 74145  21-20 £116 2111
AC125 018 | ClIIE 051 | AF139 031 | 8T141 018 | BFI8 031 | 7i0s 014 o013 012 | 7458 14 013 012 | 74150 £1-39 £1-30 £1-20
AC126 018 | C400 031 | AF178 051 | TIP29 044 g;}gg 0311 7405 014 013 012 | 7460 014 013 012 | 74151 £1-02 087 093
AC127 018 ’ €407 026 | AF179 051 | TIPSO 052 | BE 0311 7406 038 031 029 | 7470 080 027 025 74153 083 088 083
AC128 019 | Cd24 028 | AFI80 091 | TIP3IA 058 | BFIS1  O8l1 7497 038 031 029 | 7472 030 027 095 | 74154 £1-57 £143 £148
AC132 015 | C425 0-51 | AFI8L  0-51 | TIP32A 068 1 7408 023 022 02l | 7473 0-38 036 032 74155 21-11 £1-08 £1-02
ACI34 015 | C426 036 | AF186 051 | TIP41A 068 BF183  041] 7409 023 022 021 | 7474 038 038 032 74156 2111 2108 £1-02
AC137 015 | C428 020 | AF230  0-38 | TIP42A 081 | BF184 026 7450  g14 013 012 7475 038 054 052 | 74157 063 088 083
ACl4l 019 | C441 031 | ALW2 068 | TISe3 0317 | BEISE  081) 7411 o023 o022 0821 | 7476 041 040 039 | 74160 £1:30 £1-25 2120
ACH41K 030 | C442 031 I ALl03 068 | UT46 028 BF18S 3 7412 028 025 024 | 7480 056 054 051 | 74161  £1-30 £1.25 £1-20
ACL42 019 | Cd44 0:3ahg 28288 g0 [ Z N e oa 0411 7413 030 020 0828 | 7481 102 097 093 | 74162 £1.30 £1.25 £1.20
ACI42K 028 | C450 022 | ABYZZ 031 | 20301 019 | BEI 0121 7516 028 027 028 | 7482 083 079 074 | 74163 £1.30 £1-25 £1-20
ACI151 18 | MAT100 019 ] ASY28 028 | 26302 019 Lot 0121 7417 028 027 028 | 7483 2111 2108 087 & 74164  £1.87 £182 2156
ACla¢ 020 | MATIOL 020 | ASY20 026 | 26303 0l9 BF}Q 018 1 7420 014 013 012 | 7484 093 090 088 | 74165  £1.67 £1-62 £1-55
AC155 020 | MATI20 019 | ABY50 028 | 2G304 025 F197 015 | 7409 0-28 0-27 026 | 7485  £148 £1-44 £139 | 74166 2148 £144 2139
ACIS6 020 | MATIZL 020 | ASYSL 096 | 2G306 041 | BE200  040] 7993 037 036 035 | 7486 032 031 030 | 74174 4148 £1-44 4139
ACI57 025 | MJE521 056 | ASY52 026 | 2G308 038 81 7425 037 038 085 | 7489  £3.70 2347 £3-24 | 74175 2102 097 093
ACi65 020 | MJE2955 0-88 | ABY54 026 | 2N20%6 G 013 | BEJS7 048] 7096 937 035 033 | 7490 060 058 058 74176  £1-16 £111 £1.08
ACI66 020 | MJE3055 057 | ASYS5 0-26 | 2N2026 YO11 | BF288 0611 157 037 035 083 | 7491 2102 097 0938 & 74177 £1.16 £111 £1.08
ACI67 020 | MJE3440 051 | ASY56 028 | 2N2926 0 010 | BF259  087| ;408 042 039 037 | 7492 069 066 059 | 74180 £1-18 £1-11 £108
ACI68  0-25 | MPF102 043 | ABY57 026 | 2N2926 R 0-10 | BF262 056 | 7435 014 013 012 | 7493 0689 086 059 l 74181  £3-88 £3.58 £3-47
ACI168 015 | MPF101 038 | ABY58 028 | 2N2926 B 0-10 §F263 056 | 7439 037 035 038 | 7494 079 076 069 | 74182  £118 £1-11 £1-06
AC176 020 | MPF105 0-38 ] ABY73 026 | 2N3010 071 mfjg;g g:“ 7433 039 037 035 | 7495 079 076 060 | 74184  £1.67 £1-62 £1-58
AC177 025 | OCI9 0-38 | A8Z21 041 | 2N3011 015 R 031 7437 032 030 028 | 7496 089 088 080 | 74190 £1.81 £1.78 £1-71
ACI78 02 | OC20 065 | BCLOT 008 | 3N3053 018 | BE2T O81) 7438 032 030 028 (74100 £1.39 2134 £130 | 74191 £181 £176 £171
AC179 028 | OC22 047  BCl8 008 ’ N ke rs os8| 7490 01a @13 012 74104 056 054 051 | 74102 £181 £176 £171
AC180 090 | OC28 048 | BCI09  0-08 | 2N3055 042 Brwso ooy| 7441 060 086 039 |74105 056 054 051 | 74193  £181 u178 £1.71
ACIS0K 030 | 0c24 0-57 gngG DT | EEEEERROUa 008 | 7442 069 068 059 | 74107 Q41 039 037 | 74194 2120 2116 2111
ACIB1 020 | OC25 0-39 157 046 | 2NS30L A 017 | Bixs: oss| 7443 2111 £1.08 £1.02 (74110 058 051 048 | 74195 2102 097
ACIBIK 030 | OC26 030 gmas 051 | 2N330) 015 | BEXB4 053 | 7444 £111 2106 £102 74111 083 08l 078 | 74196 &111 £108 £102
AC187 022 | 0Ca8 DL D3 08 NS 018 | BFxss ogs| 7445 £148 £144 2139 |74118 093 088 083 | 74197 £111 £1.08 £1-02
ACI&TK 023 | OC2 0-51 BDa aT |Ti2Nad0s g' 2 | BFX87 os5| 7846 2111 2108 2102 | 74119  21-30 £1-30 £120 | 74190  £2.55 £250 £2:45
Lz R e TR BREEE 018 | BFxos osg| 7447 2102 099 087 /74121 048 044 041 | 74199 g2:31 £221 2211
: ' g . , BFY50 .20 | Devices may be mixed to qualify for quantity price. (TTL 74 series only) data is available for
ACY17 028 | 0Cdl 020 | BD176 081 | 2N3403 021 B0 | e N e ot 1.C's 1 baokiet ot PRICE 3
ACY18 020 0C42 025 BD177 0-67 ‘ 2N3404 029 gr;{gl 0-20 | the above series of 1.C's in booklet form. 35p.
B MR L LM M e i e
ACY21 020 | 2N930 021 1 071 | 2N3415 018 | - .T.L.
ACY22 017 | @N1I31 020 [ Bmga 087 | 2N3416 029 ;ggigA g}g
ACY27 019 | 2N1132 0-22 | BDIS6 067 | 2N3417 0-29 b jties | T it 7| it
ACY28 019 | 2N1302 015 | BDIS7 071 | 2N3525 0-77% l Sa34s 017 | TVP° y el Tuve Luatiag e Sualer s o0
ACY29 036 | 2N1303 015 | BDI8S8  0-71 | 2N3614 089 | 2G371 017 | gpo3e 014 013 012 | BP944 [ 014 013 | BP962 014 013 012
ACY30 029 | 2N1304 018 | BDIBS 077 | 2N3615 076 | 2G371B 012 | Bpg3o 015 014 018 | BP945 028 026 023 BP9093 042 040 038
ACY3l 029 | 2N1305 018 | BDI90  0:77 | 2N3616 076 | 2G373 018 | Bpy33 015 014 013 | BP946 014 013 012 | BP9094 042 040 038
gg}g? 8'%}5 [ ggiggg 8-51 | ggigg g'g; gggﬁgg 84113 332;”7‘ g%g BP935 015 014 013 | BP948 028 026 023 BP9097 042 040 038
- p - - a7 : P 3l g - . 13 | BP9 - -0 0-58 ' BP9009 042 040 0-38
BC174 015 -zmsog g-g: BD]Q; 092 | 2N3703 012 ggggs g-i; B850 bR Gi¥) 2 Jmem U
BC176 022 | 2N130 . BDI98 092 | 2N3704 013 | 2G381 -
BCl77 019 | 2N16138 020 | BDI9 088 | 2N3705 012 | 2G382 017 * IACS
BC178 019 | 2NI711 0-20 | BD200 098 2N3736 012 gg:tl)} ggi TR ALL PR'CES
BCI79 018 | 2N1889 032 | BD205 (81 | 2N3707 013 | °
BCISO 025 | 2Ni890 o»qg ggzgs g-gé 253733 0-08 ig;g! g-gg Case 100V 200V i
BCI81 025 | 2N1893 03 207 0 9N3709 009 | 2> ] Qv 0-31 - .
BCls 015 | INZUT 073 | BD28 098 | aNGTlo 009 \ INGEsA 038 s e o8l o " PLEASE ADD VAT
BCI82L 015 | 2N2148 058 | BDY20 £1.02 | 2N3711 009 -20 | 10 TO48 077 , .
BCISs 013 | aNole2 048 | BFl 0 | gle 029 | IN0IA 020 o, ITEMS EXCEPT
BCIS3L 015 | 2N2193 03 17 o 9N3820 051 :
BC184 020 | 2N2194 036 | BF118 071 | 2N3821 038 | 2N527 0-50 * D.I.L SOCKETS
BCIBAL 0-20 | 2N2217 022 | BFI1S 071 | 2N3893 0-20 | 2N598 043 L. GIRO NUMBER
BCIS6 029 2N‘2218 0-20 | BFl‘Z; 048 ‘ 2N3003 029 | ggggg g-{g - 388-7006
BCI87 028 | 2N2219 020 | BF123 081 | 2N3904 031 - 4
BC207 011 | 2N2220 o-% BF125 048 | 2N3905 029 §§ggg gég ;ggu ig piiu trpe g-gé ; f
BC208 011 | 2N2221 O BF127 051 | 2N3906 028 | 2] - 16 18 pin type . ; i
BC209 012 | oN2922 ofg | BFlo2 056 [ 2N4058 012 l ggg}gg 8%3 'rsozg 23 p’in type T " g-gg Postage & Packing
BC212L 013 | 2N2368 0 BF153 048 | 2N4059 010 -08 | BPS pin type (low cos i . :
BC213L 013 | 2N2369 015 | BFI54 046 | 2N4060 012 | 2N706A 0-09 [ BPSL4 14 pin type (low cost) 015 Add extra for airmail
BCOML 017 | 2N23694 015 | BFIS5 071 | BC13 010 | 2N708 012 BPSI6 16 pin type (low cost) 018
BC225 026 | 2N2411 025 | BF156 049 | BCll4 018 | 2N711 031
BC226 036 | 2N2412 o»%g | gpmz 058 | BCIl5 018 gg;{g g«gg
BC301 028 | 2N2648 O F158 056 | BClI8 018 -
BC302 025 | 2N2711 021 | BFI59 0461 | BCIl7 019 | 2N7I18A 051 LINEAR I.C's
BC303  0-31 | 2N2712 °'§} BF160 °'ﬁ BC118 010 zgm ggg
BC304 037 | 2N2714 O BF162 0 BCI19 081 | 2N727 -
BG40 041 | 2N2904 018 | BFl63 04l | BC1Zo o8l | 2N743 020 Type Quantities Type Quantities Type Quantities
BC460  0-37 | 2N2004A 0-21 | BF164 041 | BCl25 012 | 2N744 020 1 25 100+ ] 1 26 100+ | 1 25 1004
i o ; [ i H
BCY30 025 | 2N2005 021 | BFI8s 041 | BCI28 019 | 9l4 08| ol o4 o4 | sL7oic 04 042 097 ’ WA723C  0-45 043  0-40
BCY31 027  °N2905A 021 | OC44 018 | BC132 012 | 2N4061 012 Vs
BCY32 031 | 2N2006 0-18 | OC4b 013 | BC134 019 | 2N4062 012 | 72708 023 021 019 | S8L702C 048 042 037 | 76003  £1.30 £1-34 213
BCY33 022 | 2N2906A 018 | OCi0 010 | BC136 012 | 2N4284 018 | 72700P 019 018 017 | TAA263 074 085 058 ‘ 76023  £1-39 21-34 £1:30
BCY34 026 | 2N2007 020 | OC7l 010 | BC136 018 | 2N4285 018 | 75710 082 031 028 | TAA203 093 088 083 | 76660 088 0-86 083
BCY70 015 | 2N2907A 022 | OC72 015 | BC137 018 | 2N4286 018 o7 ' o8 97 028 | TAA350A LM380 093 080 088
BCY71 020 | 2N2023 015 | OC74 015 | BCI3® 041 | 2N4287 018 NES35 045 043 0-40
H : b 18 | f 18 | 72741C 026 o025 024 21-71 £1-67 £157
BCY72 015 | 2N2024 015 | OC75 016 | BCl140 081 | 2N4288 0
BCZ10 020 | 2N2925 015 | 0C76 018 | BCl41 081 | 2N4289 018 | 72741P 028 027 026 | uA703C 026 024 022 | NE556 088 086 083
BCZ1l 026 | ACY35 021 | 0C77 026 | BCl42 031 | 2N4200 01879747 079 074 061 | ua709C 018 018 017 | TBAS0O 21:38 £1-34 £1-30
BCZ1Z 026 | ACY36 029 | OC81 018 \ BC143 031 | 2N4281 018 oriap 035 033 031 | ua7lIC 032 031 028 | ZN414 2111 — —
BDIS 063 | ACYi0 018 | OCSID 018 | BCI5 048 | 2N4202 O8] vor o (4o g4 037 | uA7TIZC 032 031 028 |
BD116 081 | ACY4l 019 | 0C82 016 | BCl47 010 | 2N4203 o0-18 | SL201
BD121 06l | ACY44 g-gg 0C82D g-;g | BC148 010 22515 3%%
BD123 067 | ADI30 O 0c83 - BC149 012 | 2N5 -
BDI24 070 | ADI40 049 | OCI39 020 | BCis0 019 | N6204 056 SILICON RECTIFIERS l
BDI31 051 | AD142 049 | OC140 020 | BC151 020 ‘ 2N5296 056
BDI32 06l | ADI43 039 | OCIE9 026 | BCis2 018 | 2NS4s7 032
BD133 0467 | ADI49 051 | OCI70 026 | BC153  0-28 | 2N5d58 0-32 300mA  760mA 1 Amp 15Amp 3Amp 10Amp 30Amp
BD135 041 | AD161 0-36 | OCI71 026 | BC164 031 | 2NG6459 04l | piv (DO 7) (8O 16) Plastic (30 16) (80 10) (80 10) (TO 48)
BFY53 018 l AD162 038 | OC200 026 | BCI57 019 | 2N6122 0881 005 008 IN4001 005 007 014 019* 0386*
BSX1® 016 | AD16l & 0C201  0-29 | BC158 012 | 28301 051 b NT00% 0068 009 018 0-21°  060°
BSX20 018 | AD162(MP) 0C202 028 | BC159 012 | 283024 043 | 100 o055 O e 030 023° 0-83%
BSY25 016 089 | 0C203 028 | BCl60  0-46 | 28302 043 | 200 008 009 1N4003 007 01 5 3
BSY26 018 | ADT140 051 | OC204 026 | BCl6l 051 | 28303  0-56 | 400 007 014 1N4004 008 014 028 035* £125
BSY27 016 | 4gy14 gos | OC205 0-36 | BC167 012 | 28304 071 g 008 016 IN4005 009 o018 033 042% £178%
B8Y28 016 | N 0C309 041 | BC168 012 | 28305  0-80 ' 18 1N4006 010 o018 035 051* £1-04%
: AFI115 025 44 ; ] 800 01l o it
BSY28 016 OCP71 0-44* | BCI69 012 | 28306  0-80 o 044  060* £2-31°
BSY38 ¢l19 | AFl16 025 | ORPI2 044s | BCl70  01f | 28307 0'80 | 1000 013 028 1N 4007 011 23 . .
BSY39 018 | AFI117 025 | ORP60 0O4l* ' BCl71 015 | 28321 075 | 1200 — 032 0-28 054 069 2288
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PO BOX 6 WARE HERTS

SUPER UNTESTED PAKS

QUALITY TESTED PAKS

the pak. The devices themselver are normally uninarked.

EXCLUDE VAT

AT 25% TO ALL
%*ADD 89

add 20p overseas

Minimum order 75p

Pak No. Description Price
U1 120 Glass Sub-min, Generad purpose Gerni, dlodes ".. 0-60
U 2 50 Mixed Germanium transistors AE/RP 0-680
T3 75 QGer gold bonded rub . like OAB. 0-\4: 0-60
UV 4 30 Germanlum transistors like QC81, AC128 0-60
175 60 200mA rub-min. silicon divdes 080
U 8 30 8il. Planar tranus. NPN like BEY954, "NtOﬁ o .. 060
U7 18 8il. rect. TOP-HAT 750niA VLTG. RANGE up to 100 0-60
U 8 50 8il. planar dlodes DO-7 glass 250mA like 0 A200/202 0-60
119 20 Mixed voltages, ] Watt Zener Diodes 0-60
10 20 BAYS0 charge storage diodes DO-7 glass 0-80
{711 20 PNP 8Il. planar trans. 'TU-5 like 2N1132, "N"!KH 0-80
1713 30 PNP-NPN B8il. transisturs OC200 & 28104 0-60
114 150 Mixed silicon and germaniuin diodes oo 060
- 715 20 NPN Bil. planar trans. TO-5 like 2N696, 2N6Y7 .. 0-60
Ul6 10 3Amp sil. rectifiers wtud type up to 1000 PIV .. 080
1117 30 Ger PNP AF t i ¢ TO-5 like ACY 17""‘ 060
s 8 6 Amp sli. rectifiers BYZ13 type up to 600 P1V 0-60
19 20 Silicon NPN transistors like BC 108 0-80
120 12 1-5 Amp sil. rectifiers top hat up to 1000 P1V 0-60
21 30 AF. Germ. alloy transistors 23300 series & OC71 0-80
1723 25 MADT's like MHz series PNP transistors . 0-60
U24 20 Gerni. 1 Amp rectiflers ((JM serles up to 300 Pl\ 0-60
U25 25 300 MHz NPN silicon transistors 2N708, BEY27 0-60
26 30 Fast switching silicon diodes like IN914 Micro-Min 0-60
1129 10 1 Amp 8CR'e TO-5 can. up to 600 PIV CR81/25-800 £1-20*
U32 25 Zener diodes 400 mW DO-7 case 3-33 volts mixed 0-60
(133 15 Plastic case | Amp sil. rectifiers IN4000 serlea 0-60
1734 30 8ilicon PNP alloy trans. TO-5 BCY26 28302/4 0-60
135 25 Rilicon planar transistora PNP TO-18 2N2908 0-60
U36 20 Bilicon planar NPN transistors TO-5 BFY50/51/52 0-60
1i37 30 8llicon alloy transistors 80-2 PNP 0C200, 82322 0-60
U3 20 Fast switching silicon trans. NPN 400 MHz 2N3011 0-60
1139 30 RF. Ger. PNP transistors 2N1303/5 TO-5 0-60
U40 10 Dual transistors 6 lead TO-) 2N2060 . 0-60
1743 25 8illcon trans. plastic TO-18 A.F, B( ]H/ll-‘ 0-80
U144 20 Bilicon trans. plastie TO-5 BCI1S .. 0-60
1145 7 3A 8CR. TO66 up to 600 P1V oo 21-20*
U468 20 Unijubction transistors similar to TIS43 .. 0-60*
1747 10 TO220AB plastic trincs 50V 6.4 oo 21-20*
V48 9 NPN 8il. power transistors like 2N3055 .. £21-20
1149 12 NPN B8il. plastic power traus. 60W like 2n5294/5296 21-20
Code No's mentloned above are given as » guide, to the type of device in

VOLTAGE

REGULATORS

12A.7805/L129 5V

(Equiv. to MVRSV)
uA.7812/L130 12V

{Equlv. to MVRI2V)
nA7815/L181 15V

{Equiv. to MVR15V)
uA.7818 18V

{Equlv. to MVRI8Y)

NO VAT

%*

TO.3 Plastic Encapsulation

21-25p
£1-25p
£1-25p
£1-25p

THYRISTORS

PV 06A 0BA 1A 3A 7A 10A  16A  30A

TO18 TO92 TOS TOGG TOGG T06~l TO48 TO48 '1‘045 '1‘048
10 013 015 - — -
20 015 018 - — = = - - — —
30 019 022 — = = - — = - -—
50 022 028 020 025 036 038 048 051 054 2118
100 025 030 025 025 048 048 051 057 058 8143
150 031 038 — = e = = = — =
200 038 044 025° 030 050 050 057 062 062 £1-63
400 — -— 0-30 039 065 057 062 071 077 £1-79
600 - - 039 048 069 0869 078 099 090 —
800 = 058 065 08l 08l 092 £1-22 £1-39 2407

DIODES

Type Price Type Price Type Prlce Type Price
AALl9 008 BY101 012 BYZ18 041 0A85 0-09
AAl20 0-08 BY105 018 BY217 0-38 0AB0 0-07
AAl29 0-08 BY114 012 BYZ18 038 0491 0-07
AAY30 009 BY124 o182 BYZ19 028 0A95 0-07
AAZI3 010 BY128 015 | CG62 0A200  0-07
BA10O 010 BY127 018 {OA81Eq) 0-06 0A202 0-07
BA1186 0-21 BY128 [ 203 CG651 (OAT70- 8D10 0-08
BA126 022 BY130 017 0A79) 007 8D19 0-08
BA148 015 BY133 021 OADB 8hort 1N34 007
BAl154 012 BY164  0-51 ads 0£1 INS4A 007
BA156 015 BYX38/300-43 0Al0 014 1N914 0-08
BA158 014 BYZ10 038 0A47 0-07 1IN916 0-08
BA173 015 BYZ11 081 0A70 0-07 1N4148  0-08
BB104 015 BYZ12 031 0A79 0-07 18021 010
BY100 018 RYZ13 026 0A81 007 18951 070

Practical Electronics
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Pak No. Quality Tested Paks Price
Q 1 20 Rel spot transistors PNP .. 0-80
Q 2 16 White spot R.F. transistors PNP 0-60
Q3 4 OC 77 type transistors . 080
Q 4 6 Matched transistors OLMIMISI/BI n 0-60
Q 5 4 OC 75 transistora . 0-60
Q 6 B OC 72 transistors o 0-60
Q 7 4 AC 128 transistors PNP hlgh gain 0-60
Q & 4 AC 126 transistors PNP 0-60
Q % 7 OC 81 type transistors 0-60
Q10 7 OC 71 type translstors .. 080
QI 2 AC 127/128 (,omplelm nt Jatirs

PNP/NPN .. 080
Q12 3 AF 116 type lramlsmn- 0-80
Q13 3 AF 117 type transistors 0-80
Ql4 3 OC 171 H.F. type transistorx . 0-80
Q15 7 2N2926 Ril. Epoxy transistoru mlxe«l

colours .. 0-60
Q17 5 NPN 2 x 8T. 141 & 3 x BT HO 0-60
Q18 4 MADT'82 x MAT100& 2 x MAT 120 0-60
Q19 3 MADT'82 x MAT101&1 x MATI2] 060
Q20 4 OC 44 Germanium transistors A.F. 0-60
Q21 4 AC 127 NPN Germaniun transistors 0-60
Q22 20 NKT transistors A.F. R.F. cwded 0-60
Q23 10 OA 202 8ilicon dicdes sub-min 0-60
Q24 8 OA 81 diodes 0-60
Q25 15 IN 914 8llicon diades 75PIV 75"!& 0-80
Q26 8 OA95 Ger diodey b-mi

IN69 a0 a 0-60
Q27 2 10A 600 PIV Slllcon mtlﬂem 154"53 0-80*
Q28 2 8ilicon power rectifiers BYZ 13 0-60
Q29 4 8il. transiators 2 x2N696, 1 x ‘2N697.

I x2N698 o 0-60
Q30 7 Hilicon switch trnnslnwrs ‘2N706 NPN 0-60
Q31 6 8ilicon switch transistors 2N708 NPN 080
Q32 3 PNP 8il. trans. 2x 2N1131, 1 x2N1132 0-80
Q33 3 Silicon NPN transistors 2N1711 0-60
Q34 7 Bil. NPN trans. 2N2369, 500MHz

(code P397) ao 0-60
Q35 3 Bilicon PNP TO-5 2x2N2904 & ] x

2N2095 .. 0-60
Q36 7 2N3646 TO-18 plas'.lc 300 MHZ NPI\ 0-80
Q37 3 2N3053 NPN S8ilicon transistors o 0-80
Q38 5 PNP transistors 3 x 2N3703, 2 x 2N3702 0-80
Q39 5 NPN transistors 3 x 2N3704, 2 x 2N3705 0-60
Q40 5 NPN transistors 3 x 2N3707, 2 x 2N3708 0-60
Q41 3 Plastic NPN TO18 2N3904 .. 060
Q43 5 BC 107 NPN transistors . 0-60
Q44 5 NPN transistors 3 x BC 108, 2 x BC ]09 0-60
Q45 3 BC 113 NPN TO-18 translstors 0-60
Q46 3 BC 115 NPN TO-5 traneistors 0-60
Q47 4 NPN high gain transistors 2 x BC 157,

2x BC 168 0-60
Q48 3 BCY 70 PNP trnnslstors TO- lS 080
Q48 3 NPN transistors 2 x BFY 51, 1 x BFY

52 0-60
Q50 7 BSY 28 NPN sw*h (-I‘nnlhlors TO- ]B 080
Q51 7 B8Y 95A NPN transigtors 300MHz .. 060
Q52 8 BY 100 type silicon rectifiers . £21-20
Q53 25 8il. & Germ. truns. mixed all mnrked

new .. 21-50
Q54 6 TIL 209 Red LED aq . ‘1-90'

* UNTESTEDT.T.L. PAKS

Manufacturers *‘Fall Outs™ which Include Functional
and part Functional Units. These are classed as ‘out-of-
spec’ from the makers’ very rigid specifications, but are
ideul for learning about I.C.'s and experimental work.

PakNo. Contents Price Pak No. Contents Price
UIC00=12x 7400 0-60 UIC72= 8x7472 0-60
UIC0l=12x 7401 0-80 UIC73= 8x7473 0-60
UiCc02=12x7402 0-60 UIC74= 8x7474 0-80
UIC03=12x 7403 0-60 VIC75= 8x7476 0-60
UIC04=12x 7404 g-gg UIC76= 8x 7476 0-60
A UIC80= 5x7480 0-60

080 | yICBl= 5x7431 O-
UICO7= 6x 7407 060 U,g; - : - 74:2 :.::
UIC10=12x7410 0-80 | UyGg3~ 5x7453 0-60
UICI3= 8x7413 080 | yycss— 5x7485 080

UIC20=12x 7420 0-60 = 3
UICS0 = 5x7490 0-80
UIC30=12 x 7430 0-80 UICO1 = 5x7491 060
VionZigxTade 080 | ulcez= sx7492 060
UIC42= 5x7442 060 | UICO8= 5x7493 060
UIC43= 5x7443 0-60 UICS4= 5x7494 0-60
UIC4 x 5x7444 080 | UICOS— 5x7495 060
UIC45= 5x7445 0-80 UIC86= 5x7498 0-60
UIC48= 5x7446 0-60 UIC100=5x 74100 0-60
UIC47= 5x7447 060 UIC121 =6 x 74121 0-80
UIC48= 5x 7448 0-60 UIC141=5x 74141 0-80
UIC50=12x 7450 0-80 UIC181 =5 x 74161 0-80
UIC51=12x 7451 0-80 UIC154=5 x 74154 0-60
UIC53==12x 7453 0-60 UIC193=>5 x 74193 0-60
UIC54=12x 7454 0-60 UIC199=25x 74199 0-60

UIC60=12x 7460 0-60 UIC X1 25 Assor-

UIC70= Bx 7470 0-60 ted 74's 21-50

MAMMOTH I.C. PAK

APPROX, 200 PIECES *
‘Asgorted fall-out integrated circults, including: Logic,
74 verjes, Linear. Audio and D.T.L. Muny codedl
devicea but some unmarked—yau to fdentity.

OUR SPECIAL PRICE £1.20p

WORLD SCOOP

JUMBO SEMICONDUCTOR PAX
Trapsistorr—Germ. and 8illcon. Recilfiers— Dimles
Triacs—Thyristors—1.C."n  and  Zeners. ALL NEW

AND CODED

APPROX 100 PIECES
Offering the amateur n fantastic bargain PAK and an
enorinous nnvlng—hlemiﬂc:mun anmd data sheet in

every pnk
ONLY £1.85p

UNTESTED LIN PAKS

Manufacturers - Fall Outs” which include Functional
and part Functional Units. These are classed as ‘out-of-
spec’ from the makers' very rigid speclfications, but are
Ideul for learning about 1.C.'» and experimental work.

Pak No. Contents Price
TLIC708=10 x 708 0-60
ULIC?10=- 7 x 710 0-60
ULICM1l= 7 x 741 0-80
ULIC747= § x 747 0-80
ULIC748= 7 x 748 0-60

C280 CAPACITOR PAK

Containing 78 of the C280 range of cupacitors assorted
In valuea ranging from -01uF to 2-2uF. Complete with
identification chart.
FANTASTIC VALUE
ONLY £1-20p.

| SIL. G.P. DIODES

300 mW 40 PIV (min) RUB-MIN FULLY TESTEN
Ileal for Organ builders
30 for 50p, 100 tor £1.50, 500 lor £5, 1000 for £9.

G.P. SWITCHING TRANS|

TOl8 SIM. TO 2N706/8 BSY27/28/86A

All usuable devices. No open and shorts. ALSO
AVAILABLE IN PNP similar to 2N2808, BCY 70
£0 for 50p. 50 tor £1, 100 tor £1.80, 500 tor 88, 1000 for
£14

When ordering please stat> NPN or PNP

30 WATT GERMANIUM TO3 METAL CASE
Vcbo 80V, Veeo 50V, IC 10A, Hfe 30-170 replacea the
majority of Germanium power Translstors In the OC,
AD NKT range.
1-24
44p

100+
37

25-99
41p

116 WATT SILICON TO3 METAL CASE
Vcbo 100V, Veeo 60V, IC 15A, Hfe, 20-100 suitable

replacement for 2N3055, BDY11l or BDY20
1-24 25-99 100+
50p 48p 46p
INDICATORS | .
3015F Minitron 7 Segment Indicator 21.11p3%
MAN 3M L.E.D. 7 SEGMENT DISPLAY
0.127” High Characters £1-76p 3%
ZENER DIODES |
FULL RANGE IN 8TOCK
VOLTAGE RANGE 2-83V
400 mw 15w 10 wik
8p 17p 30p
709




A ]

Complete the couponand
wellsend you
our complete,new catalogue.

HEATHKIT §

Including our full range of test

The new Heathkit catalogue
equipment,amateur radio gear, hi-fi

is now out.Full as ever with exciting,

new models. To make building a :asymbuild— * equipment and many general

Heathkit even more interesting and apleasure toown interest kits.

satisfying. So,when youreceive your
And, naturally,being Heathkit, every kit is absolutely catalogue you should have hours of pleasant reading.

complete. Right down to the last nut and bolt. So you won't And, if you happen to be in London or Gloucester, call

find yourself embarrassingly short of a vital component inand see us. The London Heathkit Centre is at 233

on a Saturday evening—when the shops are shut. Tottenham Court Road. The Gloucester showroom is next
You'll also get a very easy to understand instruction to our factory in Bristol Road.

manual that takes you step by step through the assembly. At either one you'll be able to see for yourself the
Cllp the coupon now (enclosing a 10p stamp for postage) one thing the catalogue can't show you.

and we’ll send you your copy to browse through. Namely, how well a completed Heathkit performs.
With the world’s largest range of electronickits to Heath (Gloucester) Limited, Dept. PE-95, Bristol Road,

choose from, there really is something for everyone. Gloucester,GL.2 6EE. Tel: Gloucester (0452) 29451.

DC-5 MHz, 100mV oscilloscope AM/FM 60 watt r.m.s. stereo receiver. Deluxe digital atarm clock.

re—-s - o o e e

The new Heathkit catalogue.Out now. FREE.

To: Heath (Gloucester) Limited, Dept. PE-95, Gloucester GL26EE.
Please send me my Heathkit catalogue Tenclose a 10p stamp for postage. BTt

Name _ Address
Postcode
i m——— [u]! details in the catalogue. Offer available for limited period only.
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PE

PRIVATE INNOVATORS

WHAT other branch of applied science procreates ideas as

abundantly as electronics? Considering the number as
well as the variety of interesting and useful applications it
has fostered, electronics must stand supreme. This fertility
has made electronics a household word. Familiar in a
superficial sense through its widespread involvement with
ordinary everyday affairs, electronics is still mysterious though
to the greater part of the populace so far as its innermost
workings are concerned.

Because of this technical barrier, it probably remains the
popular view that all worthwhile ideas and inventions in the
realm of electronics must originate within industry or other
professional establishments. This is obviously true of most
of the major and more significant developments in the history
of applied electronics. Yet the great achievements of
organised research and development, 'whether in private
enterprise or public service areas, must not be allowed to
overshadow or obliterate the genuine services rendered by
private inventors in furthering the wider and often more
down-to-earth use of electronic devices, circuits and systems.

One of the strengths of electronics arises from the fact
that the subject is no closed shop. Throughout its history
electronics has always attracted private experimenters and
innovators. The amateurs of the earlier days were compara-
tively few and many of them showed remarkable devotion
as well as rare technical astuteness in pursuing a new and
little understood subject, and one that was then hemmed
in within narrow confines. With subsequent development and
progress, the field opened up increasingly for private endea-
vour. The coming of solid state devices finally produced the
great breakthrough-and enabled electronics to become estab-
lished as the widely based technology of limitless utility it is
today. .

With this broadening out of the functions of applied elec-
tronics the opportunities and scope for the private individual
likewise increased enormously. Now that electronics had
become a tool of infinite application, the amateur could
enter into the inngvation area as never before; his aware-
ness of common, or not so common, needs and problems in
ordinary life leading to the harnessing of circuits to previously
unheard of or undreamt of uses. And the past couple of
decades have certainly shown how amateur imagination can
play a valuable part in the full cultivation of what is
potentially the most useful of all practical sciences.

It is therefore highly gratifying whenever industry shows
that it recognises the value of the vast “Think Tank” that
amateurs collectively can provide. Practical Electronics is
especially delighted that one of Britain's top electronics firms,
The Plessey Co. Ltd., has now joined with this magazine in
sponsoring a unique kind of competition intended to tap this
“Think Tank™ Our readers are not likely to be short of
ideas, and we look forward to a bumper crop of novel
suggestions for useful and viable applications of a given
circuit. Substantial rewards are waiting to be won, which
should help to stir the imagination.
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FOR many years. time lapse photography has been
an invaluable aid to the scientist. but to the ordinary
photographer armed with a cine camera, it can open up
a whole new field of beautiful and often strange
effects. For example. a green rose bud may be
transformed into a magnificent deep red rose in a
matter of seconds. while at the other end of the scale.
a forest of mustard and cress may appear as if by
magic to rise from a seething mass of seeds.

But time lapse photography is by no means confined
to plant life. Sunrises and sunsets provide good
subjects. and even mould growing on a slice of damp
bread can be quite fascinating'

BASIC PRINCIPLES

Any cine camera with the facility for exposing a
single frame of the film with each operation of the
shutter release. can be used in conjunction with the
unit to be described. to effectively compress events
lasting hours or even days into a few seconds on
film.

The usual way to produce this effect is to reduce the
speed of the film while in the camera. and project it
back at normal speed. Consider the common 8mm cine
camera, which usually runs at a speed of about 16
frames per second. If we wanted to compress 24 hours
of filming into 15 seconds. we would want to take a

Titie photographs by David & Katie Urry (Bruce Coileman Ltd)
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total of 16 x 1S = 240 frames in 24 hours, which is one
frame every 6 minutes.

To meet such requirements., the Time Lapse
Controller was designed to provide a reliable
automatic method of operating the camera at pre-set
intervals. Many subjects to be photographed will
require artificial lighting, and since leaving photoflood
lights on continuously is wasteful. the facility has been
incorporated in the unit to electronically switch up to
1IkW of lighting throughout the period of each
exposure.

he unit is connected to the camera via a cable
release, and the time between successive exposures
can be varied continuously over the range 10 seconds
to 48 minutes.

CIRCUIT DESCRIPTION

The complete circuit of the Time Lapse Controller
is shown in Fig. 1. The requirements for this circuit are
that during each cycle it should first switch on the
lighting. and then allow approximately three seconds
for the lights to reach their full intensity, after which a
solenoid is to be operated for about a second to release
the camera shutter, followed a second or so later by
the lights switching off.

555 TIMER

The basic timing element of the circuit is the
NESSS5V integrated circuit, IC1, which is used in an
astable mode. The mark-to-space ratio of the
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squarewave output can be varied considerably by the
two controls S1 and VRI: one cycle is shown in
Fig. 2.

When the output of ICI1 is low, TR2 is driven to
saturation, switching on the indicator l.e.d. D5 and the
triac CSR1. This in turn switches on the photoflood
lighting. (A triac conducts with either a positive or
negative gate signal regardless of the voltage polarity
across its MT1 and MT2 terminals.) The indicator
l.e.d. is useful as it shows when the solenoid is about
to operate when no lighting is plugged into the unit.
Thus the lights are on for about 5 seconds, determined
by the pre-set potentiometer VR3, during each cycle.

DELAY

TR3 is an inverting buffer stage. As soon as the
collector voltage rises, C3 begins to charge up through
R22 and VR4. Due to the voltage drop across the
silicon diode D6, TR4 does not begin to conduct until
the voltage across C3 exceeds about [ volt.

The Schmitt trigger input to the monostable IC2 is
used so that the voltage at TR4 emitter has to reach a
certain threshold voltage before the monostable is
triggered. Thus the purpose of C3, D6, TR4, and
associated resistors, is to delay by about 3 seconds the
triggering of the monostable, once the lighting has
been switched on.

Once triggered, the monostable remains in its
unstable state for about a second, determined by C4
and VRS. During this period TRS is saturated, turning

1o 5 SECONDS ote YARIABLE BE TWEEN 10SEC. & 48MIN.
r LIGHTS ON r

SV—

IC1 PIN3

ov---

S —
TR3 COLLECTOR I I |

MONGSTABLE TRIGGERING
VOLTAGE |
=5 ..

TR4 EMITTER

TRS COLLECTOR

— SOLENOID ON

Fig. 2. Waveforms for one cycle of operation

The solenoid actuates the camera shutter via a cable
release. Shortly afterwards the output of ICI goes
high, switching off the lights and completing the
cycle. }

POWER SUPPLY

TR1 and associated components, operating in an
emitter-follower arrangement, form a simple stabilised
power supply, giving approximately 5 volts from a

on the triac CSR2, which operates the mains 9-0-9 volt 100mA miniature transformer. The l.e.d. D4
solenoid. is the mains-on indicator.
+5v L
[Rj,yo iy L} 0‘:9?' SOLENOID
312 —ci )——o: L M
sy <911 rr 1 "™ rcc 1, v 0 11 WL e -
R11 : E :
b e of e -‘ ]
an wonts L o
RIo, ¥ SEE TEXT
R14
33N TRL
VR4 10kN D6
NG
VR3 L—ﬂ
10k 8C108
C108
R15

R23
€3 TI:ﬂ)OpF 700

+5v
8
£] al
g o]
O o
B @
" ]
wif ~ 2
v ov
Icz 1) TR1345  TR2
~— TOP VIEWS _

, Fig. 1. Circult diagram of Time Lapse Controller
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% | COMPONENTS . . .

Resistors
R1 1-5kQ2
R2 1500
R3-R13 510kQ2%
R14 3-3kQ2
R15 2:2k Q)
R16 3-3kQ2
R17 10kQ
R18 39Q W
R19 100
R20 39k
R21 12k€2
R22 22kQ)
R23 4702
R24 39Q
R25 1k

All + watt 5% carbon unless otherwise stated.

Potentiometers

Front panel arrangement of the time lapse controller \6?2_4 ?g?‘lglsl'/r&,‘m Horiz. Preset

VRS 220k S/Min. Horiz. Preset

The circuit takes its maximum current of about Capacitors
180mA when both triacs are conducting. With both C1 680uF 16V elect. C5 22uF 16V elect.
triacs off. the quiescent current is in the region of C2 4i04F 63V elect. C6-9 0-1uF 16V
SOmA C3 100uF 10V elect. polyester.
: ' C4 10uF 10V elect.
COMPO.NENTS . . . Semiconductors

The triac CSR! controlling the lights is rated at 6A. TR 2N3053
r.m.s.. at =400V at 75 degree C. so it is capable of TR2  2N3906
switching about 1-4 kilowatt of lighting at mains TR3-5 BC108
voltage. It would probably be wise to consider one IC1  NE555V
kilowatt the maximum. since no heat sink is used. IC2 SN74121
When switching on one kilowatt for S seconds in every D1-2  1N4001
10. the triac does not get sufficiently hot to warrant the D3 56V 400mW Zener

- D4-5 TIL209 l.e.d. + clip

use of a heat sink. D6 1N914

1t should perhaps be emphasised that good quality CSR1 SC35D 3A 400V triac (Henry's Radio)
components should be used for the timing capacitors. CSR2 SC40D 6A 400V triac (Henry's Radio)
in particular C2. The higher the leakage current of this
capacitor. the less accurate will be the timing on the Switches

higher ranges of SI. rather defeating the object of S

7 i 1-pole 12-way rotar
using 2 per cent tolerance resistors. 2 o s

S2 Double-pole on/off rocker switch (5A min.)

CONSTRUCTION )

The majority of the components are mounted on s‘\’/:/e"?'dn e . ted solenoid
one printed circuit board measuring 7in x 3in (178 X Fram CEIa R o Tech Components. Tt 318/317,
76mm). shown full size in Fig. 3. and the component Edgware Rd., London W2) '
layout is shown in Fig. 4.

The author advises the use of sockets for thei.c.sif

. : , . MY
gg:jy;flg:(.)sv,lde a simple method of testing other 535's Instrument case size 235mm X 190mm X 90mm
.- . : t U. (F . L. i . .

The usual care must of course be taken with the Eydpgeware(Rrgm LP;ndLonSW;h 181_5,5():0 Do i
orientation of the semiconductors and capacitors. A '
TOS cooling clip is essential for TR1.

Case

Transformer
T ini i f . 9-0-9V 100mA
TRIAC MOUNTING 1 Miniature mains transformer 0m

The triacs are mounted through tin holes drilled in -
the circuit board. The cases of the triacs will be live 'lscce"a"?;‘sl T05 cooling clip; two 20mm fuse
when the unit is in operation. so it is essential to A QAR 1Ing CHP;

. . holders: 5A fuse: 250mA fuse; 13A flush walil
ensure that there is adequate space between adjacent mounting socket; Bulgin mains connector (plug

components. tracks on the board. and the case. : & socket); two knobs, cable release; p.c. board;
Fairly thick wire is used to join the main terminal 1 aluminium for brackets; s.r.b.p. board and hard-
(MT]1) of CSR1 to MT1 of CSR2. and a further short ware for mounting solenoid. :

length of wire to join these MT1's to the + 5 volt track
on the circuit board.
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CIRCUIT BOARD DETAILS
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Fig. 3. Printed circult board master Flg. 4. Component layout
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Components mounted on the printed clircuilt board and positioning of the transformer on the L-shaped heatsink

CASE

The whole unit is housed in a 9% X 74 X 34in
(235 % 190 x 89mm) aluminium case with a sloping
front panel and an attractive hammered silver finish.
Fig. 5 shows the layout inside the case. The front panel
can be finished off with Letraset and protected by a
coating of clear lacquer to give a professional
appearance.

INTERIOR LAYOUT

The circuit board is fixed vertically at the deep end
of the case. with the components facing the ventilation
slot. The C2 end of the board is attached to the side of
the case by a #+ x4 X 3in (12 X 12 X 76mm) long
**L"" shaped bracket made from a piece of aluminium
sheeting. The opposite end is held by a + x 24 x 3in
(12 x 63 x 76mm) long L' shaped bracket. This
second bracket provides a convenient position on
which to mount the transformer. In the prototype a
small plate of aluminium with a flange was sandwiched
between the transformer and bracket to help dissipate
any heat produced by the transformer.

Close-up view of the solenoid

716

EARTHING

It must be emphasised that although the case is
earthed, neither the positive nor the negative supply
lines are connected to earth, but the positive supply
line is connected to mains neutral.

COMPONENT POSITIONING

The resistors R3 to R13 are mounted directly on the
single-pole 12-way rotary switch S1. The two light
emitting diodes are held in clips mounted in holes in
the positions shown in Fig. 5. The mains on-off switch
S2 is a double-pole rocker type rated at SA or more. A
Bulgin mains connector (chassis mounting plug and
line socket) was used to give the unit a neater overall
appearance. This can be mounted on one side of the
cas together with the two 20mm fuse holders.

WIRING

Insulated wire capable of carrying SA must be used
to connect the MT1's of the triacs to mains neutral via
the switch S2. A standard 13A flush wall mounting
socket is mounted on the front panel, into which the
lighting can be plugged as required. SA wire must
again be used to connect MT2 of the triac CSR1 to the
terminal marked neutral on this socket, and again from
the terminal marked live on the socket to the
mains live.

THE SOLENOID ASSEMBLY

The solenoid recommended for this project has a pull
of 3lb, which should be sufficient for even the most
stubborn shutter release.

Fig. 6 shows the method used to connect the
solenoid to the cable release. It is important to be able
to adjust the probe depth setting so that the camera
operates smoothly, and is not damaged. by the probe
depth being too great. This aim is not too difficult to
achieve with the specified solenoid, making use of the
4BA tapped holes in the base and end of the solenoid
housing.

PLATFORM

First a platform is made out of a piece of s.r.b.p. or
Perspex, approximately 44 X 13in (115 X 45mm).
Two slots about %in (19mm) long have now to be
made in it to correspond with the two tapped holes in
the solenoid base. The slots are best made by drilling a
series of #in holes and then filing down the jagged
edges. The solenoid can then be attached to the
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Fig. 5. Interior layout and interwiring details

platform by two short 4BA bolts. These bolts should
not be screwed in all the way but be just loose enough to
allow the solenoid to move reasonably smoothly up
and down the slots.

Before the unit is put into operation, it will be
necessary to glue the ends of the bolt shanks into the
tapped holes with a strong adhesive such as Araldite,
otherwise they may tend to shake loose due to the
50Hz vibration of the solenoid. The platform can now
be mounted at each corner on a short pillar or a couple
of nuts, in the position shown by Fig. 5.

The solenoid is moved along the platform slots by a
short length of 4BA studding, one end of which is
screwed through a tapped hole at the end of the
solenoid. A 4BA bolt is pushed through a hole in the
side of the case in line with the studding, to which it is
attached by means of a 4BA tapped pillar or a spacer
filled with plenty of Araldite. Thus by turning the head
of the bolt, the solenoid can be moved towards or
away from the side of the case.

CABLE RELEASE

The next step is the cable release, which should be as
long as possible; 20in should be considered the
minimum. The button at the top of the cable release
shaft has to be removed, with some cable releases it
simply screws off, with others it will have to be sawn
off.

A suitably sized hole is drilled in the side of the case
in line with the solenoid plunger, so that the collar of
the cable release fits snugly into it. The gap between
the solenoid and cable release is best bridged with a
thin metal rod. Some type of connectors are required
to join the cable release to the rod to the solenoid.
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Parts from a dismantled terminal block provide a good
solution, but probably Araldite will again be required
to stop them working loose.

SETTING UP

Before switching on, the mains wiring must be
carefully checked to ensure that the live and neutral
have not become interchanged. A neutral wire should
lead to the triacs, and a live wire to the solenoid and
the lights socket.

If all is well, set all preset potentiometers to
approximately their mid-positions. Set S1 to position
1, and set VR1 to minimum resistance. Replace FSI
by a 1A fuse for the initial testing, and plug a low
wattage lamp such as a table lamp into the lights
socket.

Check that the +5V or 0V supplies are not
connected to earth, and ensure that the case is
earthed.

Remembering that the cases of the triacs will be live,
switch on. Within about 15 seconds, the table lamp
should come on for several seconds together with the
lights indicator, l.e.d. D5. Sometime during the period
that the lamp is on, the solenoid should be actuated
for about a second. This cycle should be repeated at
approximately 10 second intervals.

PRESETS .

Preset VR3 can now be adjusted until the period
during which the lights are on in each cycle lasts
5 seconds. Now adjust VR4 to produce a delay of

continued on page 719
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PRIZES
* 1st Prize £250
% 2nd Prize £100
% 3rd Prize £50

Fifty Other Prizes fo\r
Runners Up

Y% 25 Magispark Gas Ignitors

Y% 25 One-Year Subscriptions
to Practical Electronics

When you saw the Portable Gas Ignitor in the July issue of Praclical Electronics did you immediately think of other applica-
tions for this particular circuit? Can you suggest any ways in whichthe device could be put to other uses in industry or in the
home ? If so, here's an opportunity to put your ideas to good advantage. And if you missed the July issue, notto worry—the
circuit and the essentials of its operation are given on this page.

In association with the Plessey Company, we present this fascinating challenge and offer prizes totalling over £500 in
value for really practicable and ingenious ideas. And a chance, possibly, to see your idea in production! So get that grey
matter plus your know-now of electronics working, and meet our challenge right away !

HOW TO ENTER

The contest is for practical applications of the Portable Gas Ignitor Circuit—either utilising the original circuitry or in-
cluding design modifications to increase its scope.

To remind you, the operation of the Ignitor i%:

The application of a high voltage across a pair of electrodes produces an electric field in the gas between them, this
leads to ionisation and breakdown of the gas producing a spark across the gap. When the circuit of the ignitor is completed
current flows from a battery into a transistor oscillator circuit and the resultant pulses of energy charge a capacitor to ap-
proximately 300 volts The capacitor is then discharged by an electronic switch into the primary of an H.T. transformer
which produces the necessary voltage to cause the sparks at the electrode. The design enables a steady stream of sparks
at 10,000 V to be generated with complete safety and employing only a single 1.5V dry cell as the power source.

Entries must be Written/drawn clearly on one side of plain paper with the entrant’s full name and address at the top of
every sheet. Each entry to comprise:

(a) a brief summary of the idea (about 25 words)

(b) any such further lucid description, drawings, sketches or circuit diagrams you consider the judges may need to form
the best appraisal of your idea. DO NOT send actual models.

Each entry must have a properly completed entry coupon firmly affixed to thée BACK of the summary.

SECOND CHANCE!

Another free entry coupon will appear in the October issue of Practical Electronics.
The closing date is Monday October 13, 1975, to allow plenty of time for you to obtain the second entry coupon from our
next issue and post two difterent ideas in one envelope if you wish.
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RULES AND CONDITIONS

There is no entry fee nor limit to the number of entries a
reader may submit but each entry must be accompanied by a
proper printed entry coupon. cut from PRACTICAL ELEC-
TRONICS, and must bear the entrant's own fult name and
address. Entries will also be accepted from groups—in which
case the entry coupon must be completed by one of the group
and the names and addresses of all the other members listed on
a separate piece of paper affixed, with the entry coupon, to
the back of the summary.

All accepted entries will be examined by a panel of expert
judges, including Plessey engineers and the Editor of Practical
Electronics, and asssesed on (a) originality of the idea, (b)
technical merit, (c) practicability, (d) economic viability, (e)
market potential. The prizes will be awarded for the best entries
in order of merit. No entrant may win more than one award. In
the event of the same idea being submitted by two or more
entrants, presentation of the entry (clarity, best expression, etc)
will decide such winner(s) or winning order.

In the event that the judges consider there are not enough
entries of a sufficiently high standard, the Editor reserves the
right not to award any prize(s) at his discretion.

Entries arriving after closing date will not be considered, nor
will any received that are illegible, not wholly understandable,
are not accompanied by a properly completed entry coupon or
in any other way do not comply exactly with the instructions and
rules, .

No responsibility can be accepted for entries lost or delayed
in the post or otherwise; proof of posting will not be accepted
as proof of receipt. No entries can be returned.

Copyright of all entries shall become the property of IPC
Magazines Ltd., publishers of Practical Electronics. ldeas
submitted may be used or adapted by the competition sponsors
for production or other commercial use. Where appropriate,
additional payment will be automatically negotiated with the
entrant. Entries will not be published prior to evaluation in
order to comply with legal safeguards.

Decisions of the judges, and of the Editor in all other matters
affecting the competition, will be final and legally binding. No
correspondence will be entered into nor interviews granted.

Winners will be notified by post and brief details of winning
entries published later in Practical Electronics. The Editor
reserves the right to amend and/or re-draw any sketches or
diagrams of prizewinning entries for publication purposes.

The contest is open to all readers in Great Britain, Northern
Ireland, Eire, Channel Isles and isle of Man except employees of
IPC Magazines Ltd., the Printers of Practical Electronics, and
the Plessey Co. Ltd. and its subsidiary companies; and the
families of all such employees.

Post your entry in a sealed envelope to: Ignitor
Application Contest, PRACTICAL ELECTRONICS,
136 LONG ACRE, LONDON, WC2E 9QP, to arrive
not later than October 13, 1975 the closing date.

[~ — — — —FREE ENTRY COUPON— — — — =]

NAME (Mt/MrS/MISS) .ooovoooeeeeeeeeeeeeeeees o ]
(Block Letters) l
ADDRESS ......oooooeoeeeee oo |
.................................................................. I
.................................................................. |

Telephone Number,ifany......................ooevevenan.
I certify that
* delete clause NOT applicable
* (a) this entry is of my own original idea and has
not been copied from any other source.

* (b) this entry is made on behalf of the group
members listed, and is our own original idea
not copied from any other source.

(c) this idea has not been published—or offered
for publication elsewhere.
1/We agree to abide by the rules and conditions, and
to accept the published result as final and legally
binding.

SIGNED ... ...l i

TIME LAPSE PHOTOGRAPHY

continued from page 717

3 seconds between the lights coming on and the
solenoid starting to operate. Next adjust VRS5.so that
the solenoid operates for a period of one second,
leaving one. second between the solenoid switching
off and the lighting switching off. Thus the camera
shutter will be actuated only after the lighting has had
time to reach its full intensity.

Now turn Sl to position 2, and with VRI at
minimum resistance, adjust VR2 until the time
between subsequent cycles is exactly 4 minutes and 10
seconds. S1 will then be calibrated in 4 minute steps,
and VR will be variable over the range 10 seconds to
4 minutes.

When the calibration has been completed, the 5SA
fuse FS1 can be replaced, and the unit tested with
larger loads up to a maximum of one kilowatt.

CONNECTING UNIT TO CAMERA

Turn the probe depth setting screw on the side of
the case anticlockwise to push the solenoid to the far
end of the slots, and connect the cable release to the
camera. Now slowly screw up the probe depth setting
screw, with the solenoid operating, until the setting is
just sufficient to operate the camera shutter. Take
care not to have the setting too deep or damage may be
caused to the camera mechanism.
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THE UNIT IN OPERATION

If H hours of filming is to be compressed into s
seconds of projection time, then the time between
frames required is:

S0x H minutes

PXx s
where Pis the speed of the film when projected (i.e. 16
or 18 frames per second).

-If the filming is to continue throughout the day and
night, the light falling on the subject from the
photofiood lighting must be of far greater intensity
than any daylight that may reach the subject. Other-
wise the exposure of the finished film will be incon-
sistent. Artificial light film should of course be used.

Now with a certain amount of patience (since it
takes a very long time to expose a 50 foot length of
film, taking each frame separately!) you will be able
to produce some fine examples of time lapse photo-

graphy.

PRAGTICAL ELECTRONICS

With effect from the October 1975
issue the price of Practical
Electronics will be 35p
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MOTORISTS...

WITH THE
P.E. ENGINE
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An accurate portable tune-up tool for economy motoring
Checks * Revs
* Dwell
* Ignition Timing
* Condenser, Ohms/Continuity, Volts
For 1, 2, 4, 6 or 8 cylinder engines, 6 or 12V systems :
* And it includes a battery charger : |
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BY FRANK W. HYDE

RIFT ON MARS

The huge Coprates canyon on Mars
has puzzled planetary scientists ever
since the composite picture of the
red planet was made from the many
pictures sent back by Mariner 9.
The canyon is some 2,700km in length,
1S0km wide, 6km deep and stretches
from the Tharsis plateau toward the
east.

Recently two papers have dealt
with the subject in a new way. These
appeared in ‘““Earth and Planetary
Science Letters'".

One of the papers by D. McAdoo
and J. Burns, suggests that the cause of
the great rent on the surface of the
planet is the result of tensions result-
ing from the outer shell movement.
They indicate that in their opinion
the stresses were caused when the
planet tried to adjust itself to accom-
modate with the changing position of
the poles. The change that is meant
here is the wandering position of the
poles.

This changing of position would
require that the planet's shape also
changed as the outer layers sought
to adjust the curvature required by the
spin on the polar axis. It is this
adjustment that could have resulted
in the creation of the canyon.

McAdoo and Burns claim that the
canyon's proximity to the equator,
it's shape, particularly the s-shape,
and the east to west alignment all
point to “‘membrane’’ stresses. This
is to some extent supported by other
configurations such as the quasi-
circular formations in the polar regions.

An alternative view is taken by
V. E. Courtillet and C. J. Allegre of
the Institute de Physique du Globe
and M. Mattauer of the Laboratoiire
de Géologie Structurale.

They suggest that at the western
end of the canyon there may be a
junction of three tectonic plates. A
“triple junction” as it is known.

One of the plates would be the area
of the Tharsis plateau with its numer-
ous volcanoes. Another could be in
an area north of the rift and the third
could be south between Coprates and
the region of Pheonicus Lacus. This is
a situation where the transform fault
would be similar to the Aden Rift on
the Earth.

There will be considerable contro-
versy in this matter in the future for
now that two positive suggestions
have been made sides will be taken.
Certainly there is food for thought in
this matter of Mars, for there is a
marked difference between its two
hemispheres. )

The division in this case, however, is
not north and south of the equator
but along a line at an angle of 50
‘degrees to the equator. One hemi-
sphere is heavily cratered, the other is
only lightly sprinkled but contains
the volcanoes. There is a great contrast
between them and this has led to
speculation as to the nature of the
present state of the evolution of the
planet. It is possible, some planet-
ologists say. that Mars could be at a
stage where there is one large continent
and one ocean basin.

NEW COMET

The period of the first comet dis-
covered by Dr R. West and then
by Dr lkemura of Tokio and Dr L.
Kahoutek of Hamburg, is now known
to have a period of six years. It is
a twelfth magnitude object.

The details of its period has been
calculated by Dr R. G. Marsden who
says that the comet was at a perihelion
on February 26 and was 218 million
kilometres from the Earth. It passed
within 1-5 million kilometres of Jupiter
in March 1972 which probably cap-
tured it into near solar orbit at that
time. It is now named West-Kohoutek-
Ikemura in the catalogues.

BIOLOGICAL LINKS WITH SPACE

From the USSR comes some inter-
esting data about the effects of super-
novae on the flora of the Earth.
A botanist from Leningrad. Nikolai
Lovelius of the Institute of Botany,
USSR Academy of Sciences, has
demonstrated these effects by using the
stump of an 807 years old Juniper
tree. The stump came from the slopes
of Zerevshan in the Pamir-Altai range
of mountains in Turkestan.

This is an area where living organ-
isms are responsive to the slightest
changes in the medium.

Lovelius carefully analysed the
volume and distribution of the annular
rings and discovered that there were
three occasions during the lifetime
of the tree when its growth was slowed
down. An examination of the cosmic
explosions revealed that the time of the
tree’s slow growth periods coincided
with major cosmic events.

The first was at the time of the Tycho
Brahe supernova (1572), the second
at the time of the Kepler supernova

(1604) and that of the third at the time
of Cassiopea-A (1700). The growth of
the tree was noticeably slower in the
first few years after the events. This
continued for 15 years before full
recovery was reached. .
Lovelius does not offer any par-
ticular explanation of this new link
between outer space and the Earth, but
no doubt there are other trees of great
age which could be used for study.

VENUS PROBE

The automatic interplanetary space
station Venus-9 was launched from the
USSR in June. The main aim of this
mission is the further exploration of
its environment.

The spacecraft will, during its flight
along an Earth-Venus'trajectory, carry
out research into the physical charac-
teristics of the interplantary space
including the magnetic fields, solar
wind and the ultraviolet radiation.

The Venus-9is a new type of space-
craft developed for the exploration
of the planet. It was injected into an
interplanetary orbit from an inter-
mediate Earth orbit. The spacecraft is
due to be within the vicinity of the
planet in October next.

The flight is being directed from the
long range communication centre of the
USSR. Many new and novel features
are on this vehicle and represent
the best of Soviet technology since
the launch of the first probe to Venus
by the USSR in February 1961.

Venus approaches closer to the Earth
than any other planet but this distance .
constantly varies which complicates
launching. It is interesting to make a
comparison about the accuracy
required. which may be compared to
using a rifle to hit a coin at a
distance of one kilometre. Although
the distance between the Earth and
Venus varies between 1i8 and 85
million kilometres, Venus-9 will have
covered around 370 million kilo-
metres by the time of approach.

\

COSMOS SATELLITES
Two more Earth satellites have
been launched by the Soviet Union,
Cosmos 741 and Cosmos 742. The orbi-
tal elements are:
Cosmos 741
Revolution period: 89 minutes
Apogee: 246km
Perigee: 210km
Orbit inclination: 81.4 degrees

Cosmos 742
Revolution period: 89.8 minutes
Apogee: 375km
Perigee: 189%km
Orbit inclination: 62.8 degrees

They were launched on May 29 and
June 3 respectively.

Cosmos 741 carries a transmitter
operating on 19.99MHz in addition
to the special equipment for space
measurements. A feature on this
satellite is a radio system for accurately
determining the orbital elements.
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AL
TESTER

By W.H. DAVIES

|
E.

T 1s reasonable to assume that many readers of

this magazine possess a transistor tester of one type
or another and those who do will readily agree that
the expense incurred to effect construction has been
repaid ten-fold. Primarily, these testers provided a
facility for checking packs of untested and unmarked
transistors available from component suppliers at
reasonable cost and matching pairs of transistors by
comparison of h;, measurements.

They also provide a confidence check procedure
whereby a transistor can be tested prior to solder-
ing in circuit.

Recent trends in constructional projects indicate
the increasing use of logic integrated circuits and a
need has arisen for a similar device on which the
constructor can test a wide variety of the current
range of i.c.s.

The unit described here does this. It provides a
means of testing 14 and 16 pin dual-in-line TTL and
DTL types. and light emitting diodes (l.e.d.s) provide
a visual indication of the logic states. It is con-
structed in a box, either metal or plastic, the dimen-
sions of which are determined by the physical size
of the switches and associated sockets employed. and
whether or not the tester is to be powered by internal
batteries or from an external source.

It should be noted, however, that the chuangeover
switches used need not be toggle types as small
slider switches are available at low cost and these
have an acceptable degree of etliciency. Patch cords
are used to obtain the necessary combinations re-
quired to permit versatility of operation.

Fig. 1. This basic oscillator circuit can
provide two differing frequencies de-
pendenton the values of the two identical
capacitors ’
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COMPONENTS . . .

Resistors
R1 470%)
R2 470Q
R3 to R8 330 6 off.
All §W 2%
Capacitors
C1, C4 250uF, 10V
C2, C3 125uF 10V

Integrated Circuits
IC1 BP932
1C2 BP936

Diodes
D1 to D6 TIL209 or HP5082

Switches
S1, S2,S3 DPDT slider or toggle, 3 off
S4 SPCO on/off switch

Miscellaneous
Sockets SK1 to SK36, 2mm, 36 off. Plugs to suit.
Batteries and holder, 4 off U11 or similar. Case,
die-cast or plastic, 74 x 43 x 2in in model. 3} x
2in Veroboard 0-1in matrix, pins, nuts, bolts,
spacers, wire, solder, etc.

THE OSCILLATOR

With the exception of a regulated 5V d.c. power
supply source, a pre-requisite for the tester is an
oscillator capable of providing the necessary Q and
Q square 'wave logic. This is achieved by employing
a standard multivibrator circuit derived from a
DTL 930 series BP932 dual 4-input NAND gate,
using the expanders with external R and C com-
ponents as shown at Fig. 1.

The frequency (F) of such a multivibrator is given
by the formula:

F=

where F is expressed in hertz and C in micro-farads.

160
c
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Fig. 2. Circuit diagrams of the oscillator and l.e.d. drive

The oscillator, as constructed, provides a choice
of fast (F) or slow (S) modes of operation by switch-
ing into circuit one of two values of C, 125xF or
250uF. The values are chosen so that the two
frequencies are 128Hz and 0-43Hz respectively.
In addition, the Q and Q outputs are switchable
so that the available logic may be Q and Q as
indicated by the_socket labelling on the front panel.
reversed Q for Q, or all one (Q or Q).

The general circuit diagram for the prototype
board is shown in F1g 2. The switch wiring for
the Q—Q changeover is shown in Fig. 3.

L.E.D. DRIVE

A BP936 hex inverter with a 33042 load in series
with the output of each gate supplies sutficient drive
for the l.e.d.s. Gate inputs are via the l.e.d. drive
sockets on the front panel. In Fig. 2 the le.d.s are
shown as on the board with the i.c.s but in fact
they, and switch S1. are mounted on the instrument
front panel.

CONSTRUCTION

The oscillator and l.e.d. drive assembly is mounted
on one piece of Veroboard measuring 34in by 2in.
with the copper strips running widthwise as in Fig. 4.

Q

T

—

SK1770 22

Q O——n O
SK17TO221

/
|

Q

S2

Q

w1
1A

QOrRTQ

SK23T028 1

Q O—tg ALL Q

Q Q
SK23T0 28

Fig. 3. The Q and Q output switching for the various
combinations of Q and Q required

Vero pins are used at the various interconnecting
points to the front panel and batteries. These pro-
vide sufficient anchorage for interconnection wiring
and soldering. For the prototype unit the author
dismantled an old multisocket connector and used
the individual socket elements as female connectors
to the Vero pins: this made interconnecting relatively
easy.

The switch connections and front panel layout
are given at Fig. 5 which shows the wiring diagram
for the reverse side of the front panel and the
suggested location for the various sockets. The
positioning of the oscillator and l.e.d. drive assembly
and the battery holder are shown in the accompany-
ing photographs.

(vlu SL)

L (4]
Slo SLOW =—=29

L]

o

ﬂ SK%Y F { K32

S1a COMMON —=2¢
e 2

$1b COMMON

S1b SLOW —====2@
o= Ca

. S gl

Fig. 4. Component layout and Veroboard cutting details for the osclllator and l.e.d. drive circuitry
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Fig. 5. General layout and wiring of the front panel viewed from the rear
showing both switch connections and the wiring of the i.c. test socket patch
sockets SK1to SK14/16
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This could lead

to something big.

A soldering iron and a screw driver.

If you know how to use them, or at least know one end
from the other, you know enough to enrol in our unique
. home electronics course.

This new style course will enable anyone to have a real
understanding of electronics by a modern, practical and
visual method. No previous knowledge is required, no
maths, and an absolute minimum of theory.

You build, see and learn as, step by step, we take you
through all the fundamentals of electronics and show you

Build an oscilloscope.
As the first stage of your
* training, you actually build
your own Cathode ray
oscilloscope! This is no toy,
but a professional test
"] instrument that you willneednot
only for thecourse's practical
experiments, but also later if
you decide to develop your
knowledge and enter the

Read, draw and
circuit diagrams.
In a short time you will be able to

how easily the subject can be mastered and add anew
dimension not only to your hobby but also to your earning
capacity.

This course is accepted by and used in a farge number of
schools and colleges and forms an invaluable grounding for
professional training in the subject. All the training is
planned to be carried out in the comfort of your own

home and work in your own time. You send them in when
you are ready and not before. These culminate in a final test
and a certificate of success.

Carry out over 40
experlments
on basic circuits.
We show you how to conduct

experiments on a wide variety of
different circuits and turn the

understand

=
ok ‘@@ profession. It remains your
“=——=""" property and represents a
very large saving
over buying a similar piece
of essential equipment.

ALL STUDENTS ENROLLING IN OUR
COURSES RECEIVE A FREE CIRCUIT
BOARD ORIGINATING FROM A COM-
PUTER AND CONTAINING MANY
DIFFERENT COMPONENTS THAT CAN

BE USED IN EXPERIMENTS AND PROVIDE

AN EXCELLENT EXAMPLE OF CURRENT B

ELECTRONIC PRACTICE
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understand the very fundamentals
of television, radio, computers and

read and draw circuit diagrams,
information gained into a working
knowledge of testing, servicing and
maintaining all types of electronic
equipment, radio, t.v. etc.

countless other electronic devices
and their servicing procedures.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free

colour brochure and full details of enrolment. WA
---------------------1

Brochure without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS
SCHOOL, Dept EL95
P.O. Box 156, Jersey, Channel Islands.

B NAME

(Block caps p|ease)J
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WILMSLOW THE RADIO SHOP

16 Cherry Lane, Bristol BS1 3NG
A U D I O Tel.: Bristol 421196. STD Code 0272
Your West Country shop for electronic
components and solid state devices
, - @
- THYRISTORS
THE Firm for speakers! A ad STl
50 0-25 0-26 0-37 0-41 0-45 0-50
100 0-28 0-30 0-42 0-47 0-50 0-58
200 0-31 0-36 0-50 0-59 0-65 0-73
400 0-40 0-57 0-77 0-85 0-87 1-15
Goodmans 8P 8in 8 or 15 ohm £5-50 @ . TRIACS @
SPEAKERS Goodmans 10P 8 or 15 ohm £5-30 PIV 1°6A 3 5A 6A 8A 10A 15A
Goodmans 12P 8 or 15 ghm £13-95 100 0-28 0-52 0-61 0-68 0-72 0-80
Baker Group 253. 8 or 15 ohm £8-64 Goodmans 12P-D 8 or 15 ohm £16-95 200 0-29 0-56 0-85 0-76 0-76 1-02
Baker Group 35 3, 8 or 15 ohm £10-25 Goodmans 12P-G 8 or 15 ohm £15-95 400 0-38 0-67 0-70 0-85 0-99 1.5
Baker Group 50/12 8 or 15 ohm £14-00 Goodmans Audiomax 12AX 100w £36-50 600 0-45.0-68 0-76 1-06 1-24 1.84
Baker Deluxe 12in d cone ! £13-76 Goodmans Audiomax 15AX £40-25
Baker Major 12in d.cone £11-87  Goodmans 15P 8 or 15 ohm £21-00 TRIACS WITH INTERNAL TRIGGERS
Baker Regent £10-00 Goodmans 18P 8 or 15 ohm £36-00 .
Baker Superb £18-12 Goodmans Hifax 750 £16-00 PIV 1-6A 3 5A 6A 8A 10A 15A
Baker Auditorium 12 £16-25 Goodmans Axent 100 tweeter £8-44 100 0-28 0-52 0-65 0-68 0-72 0-88
Castle Super 8 RS DD £10-31 Goodmans Audiom 100 12in £13-90 200 0-30 ©-67 0-66 0-76 0-76 1-02
Celestion MF1000. 8 or 15 ohm £10-95 Goodmans Axiom 402 12in £20-00 400 0-39 0-68 0-72 0-88 1-04 1-52
Celestion PS8 for Unilex £3-75  Goodmans Twinaxiom 8 £10-14 600 0-50 0-84 0-88 1-10 1-31 1-89
Celestion G12M 8 or 15 ohm £12-00 Goodmans Twinaxiom 10 £10-75 Quantity prices on application S.A.E
Celestion G12H 8 or 15 ohm £15-00 Jordan Watts Module £17-06 Dtacs for use with triacs 23p.
Celestion G15C 8 or 15 ohm £24-00 Kef T27 £6-06
Celestion G18C 8 or 15 ohm £33-00 Ket T15 £6-94 704 7 seg. LED display 0-3in high, £1-10.
Decca London Ribbon Horn £30-00 Kef 8110 £8-37 707 7 seg. LED display 03 high. common
Decca London and crossover £37-50 Kef B200 £9-50 anode, 90p.
Decca DK30 and crossover £24-06 Kef B139 £16-50 747 7 seg. LED dispiay 0 6in high. common
EM! 13in x 8in 150 d/c 8 ohm £2-94 Kef ON8 £€2-3 anode, £1-75
EMI 13in x 8in type 350 8 or 15 ohm £9-56 Ket DN12 £5-75 NES55 Timer | .C. 8-pin DIL with data. 45p.
EMI 13in x 8in 20W base £7-69 Ket DN13 [N 14 741 Op. amp. {.C_8-pin DIL with data, 40p.*
EMI 64in 93850 4 or 8 ohm £2-90 Peerless Dome Tweeter KO10DT £0-06 2ZN414 This is a 10 transistor TAF circuit in
EMI 5in 14A 7030 mid range 8 ohm £3-50 STC 4001G Super Tweoeter £6-56 TO18 can with data and circuit, 75p.*
EM! 2;in tweeter 97492AT £0-77 Radford BD25 £18-44 TBABOO Linear integrated circuit audio power
Eagle DT33 30W tweeter £6-31 Radford FN11a £13-58 amplifier, 2W with data, 80p.*
Eagle HT15 horn tweeter £4-40 Radford FN12a and 12b £12-44 LATEST Decon-Dalo PC33. Quick Dri. etch-
Eagie CT5 cone tweeter £2-06 Radford MD9 £11-50 resist pen, 80p.
Eagle CT10 tweeter 8 or 16 ohm £3-00 Radford T03 £8-08 28-pin socket. 55p.
Eagle MHT10 horn tweeter £4-44 Richard Allan CG8T d ¢ r surr £7-37 CT7001 ciock chip. £4-95.*
Eagle crossover CN23, CN28, CN216 £1.75 24in 64 ohm 70mm 80 ohm. 70mm 8 ohm £0-77
Eagle FR4 £6-12 2710 75 ohm £0-59 Catalogue 15p post paid
Eagle FR65 £9-62  7in x 4in 3 or 8 chm £1-63 *Please add 25% VAT Remainder 8%
Eagle FR8 £12-31 8in ~ 5n 3 or 8 obhm £1-75 Postage and packing 20p per order
Elac 9 x 5 S9RM109 15 ohm. 59RM114 8 ohm £3-44 10in « 6in 3, 8 or 15 ohm £2-89 Callers welcome
Elac 63in 6AM171 d ¢ roll surr £4-06
Elac 6}in 6RM220 d/cone £3-12
Elac i taeetar Twd o5 SPEAKER KITS
Elac 10in d.cone 10RM239 8 ohm £3-12
Elac 8in 8CS1753 ohm £2-87 Baker Major Module - each £13-44
Fane Pop 15W 12in £5-25  Goodmans Mezzo twinkit pair £47-19
Fane Pop 25T 30W 12in £7-50 Helme XLK25 pair £25-44
Fane Pop 50W t2in £12:00  pyoime XLK30 pair £17-19
Fane Pop 55 60W 12in £13-95 Helme XLK50 pair £46-25
Fane Pop 60W 15in £14:75 Kefkit 1 pair £48-44
Fane Pop 100W 18in £25-95 Kefkit 3 each £42-50
Fane Crescendo 12A 100W 12in £34-50 Richard Allan Twinkit each £10-37
Fane Crescendo 12B bass £36:50  picharg Allan Triple 8 each £15-94
Fane Crescendo 15in 100W £47-50  p,chard Alian Triple 12 each £23-12
Fane Crescendo 18in 150W £62-95  p,chard Allan Super Triple each £27-50
Fane 8017 8in d ¢ rolt surr £8-12  \narfedale Linton 2 kit parr £23-12
E::: ggg g:: : g roll sure g:f Whartedaie Glendale 3 kit pair £40-62
Fane 701 lwin nbbon horn £40.50 Wharfedale Dovedale 3 kit pair £63-12
Fane 910 horn £14-95 Baker. Linear and Eagle PA disco amplitiers n stock
Fane 920 horn £33-95  Send stamp for list
FREE with Speaker Orders over £7 Newest, neatest
HI-Fi Loudspeaker Enclosures book dyevised for storing small

Alt units guaranteed new and perfect. Prompt despatch. Carriage and packing speakers 38p each. 12in and up

50p each, speaker kits 75p each (€1 50 pair). tweeters and crossovers 25p parts and components:

Send stamp for free bookiet Choosing a Speaker resistors, capacitors, diodes, transistors,
Including VAT 25% on Hi-Fi, 8% on PRO and PA e ey
WILMSLOW AUDIO (Dept. PE) T B e Buitd ey
Loudspeakers. Swan Works, Bank Square, Wilmslow, Cheshire SK8 1HF, size cabinet for wall, bench or table top.
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmslow. BUY AT DISCOUNT PRICES!

Discount TV, Hi-Fi: Swift of Wilmslow, 5 Swan Street, Wilmslow.

SINGLE UNITS (ID) (Sins x 2%ins X
2%ins). £2 DOZEN.

e DOUBLE UNITS (2D) (Sins X 4fins X
mns ns
= Cassettes :- QueLE UBITE (

1
{ v TREBLE (3D) £3-50 for 8.
' Agfa Low Nolse Cassettes ceo wp 2o | taee DO UBLE TREBLE 2 drawers, in oneouter
AT LESS THAN HALF PRICE! g:go . 3“‘ £©2 ;oo g ;: case (6D2), £4-90 for 8.
= < EXTRA LARGE S1ZE (6D1) £4-50 for 8.

PLUS QUANTITY DISCOUNTS!
Orders over £20, less 5%.

700

5
AGFA HIGHDYNAMIC SUPER | S%°'8| & .50
c12 "”p £4-95

AGFA B ROmMIUM DIOXIDE | &= we | c's Orders over £60, less 74%.
10
oo | 20 [ 22 PACKING/POSTAGE/CARRIAGE : Add 50p
SAME DAY DESPATCH.  P. & P. 15p per order to all ordersunder£10. Orders £10 and over,
WILMSLOW AUDIO || |5
QUOTATIONS FOR LARGER QUANTITIES
s (DEPT. PE) Please add 8% V.A.T. to total remittance
10 SWAN STREET, WILMSLOW )
’ Dept. E9). 124 C
CHESHIRE, SK9 1HF FLABDLRE 0o 05 | e Vs

Tel 01-450 4344

Cut-price pr orded cassettes—send stamp for Hst
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PATCH CORDS

A minimum of I8 patch cords is desirable but
not essential. However, at least two of these
should be of the triple cord variety, i.e. three cords
each having an individual banana plug at one end,
but terminated into a common banana plug at the
other.

OPERATION

Numbering the le.d. inputs | to 6 on the front
panel from top to bottom, D4 becomes I, DS is 2,
D6 is 3 and so on.

On completion of the unit it is suggested that
the Q and Q sockets be tested for correct logic by
patching these sockets direct to the le.d. drive
socket. If the oscillator is functioning correctly the
l.e.d.s will follow the logic and flash on and off.

With the patch cords still in this position proceed
to test the FAST and SLOW modes of operation
by operating the RATE switch. Then check the logic
reversal facility by operating the Q—Q changeover
switch.

Finally check the ALL Q facility by operating
Q/Q—ALL Q switch. If the unit is functioning
correctly we may now proceed to the next stage,
that of checking known i.c.s and some examples are
given.

7404 HEX INVERTER

To test a 7404 TTL hex inverter, patch socket
SKI14/16 to 5V, SK36. SK7 to OV SK35, socket
SKI to a Q socket, socket SK2_ to led. drive
SK29, and le.d. drive SK30 to a Q socket. Now
insert the 7404 into the holder ensuring that it
is correctly positioned for 14 pin d.i.l. operation and
switch on power supply.

Light emitting diodes D4 and D5 should now flash
on and off simultaneously, indicating that the inverter
gate is functioning correctly. Repeat the procedure
for the remaining five gates, bearing in mind that
gate inputs are via sockets SK3, 5. 9, Il and 13
and gate outputs via sockets SK4, 6, 8, 10 and
12 respectively.

7490 DECADE DIVIDER

Patch socket SK5 to the +5V socket SK36, and
socket SKI10 to the OV socket SK35 using a triple
lead patch cord. Connect the remaining two leads
of this patch cord—one to socket SK2 and one to
socket SK6.

Patch socket SK14 to a Q socket and socket SKi2
to socket SKI. Patch socket SKII to le.d. drive
SK29, and l.e.d. drive SK30 to a Q socket.

Insert the 7490 ensuring that it is correctly posi-
tioned. Switch on power supply.

Diode D4 should light once for every ten pulses
of diode D5 indicating that the correct frequency
division has taken place.

7413 DUAL 4-INPUT NAND (SCHMITT
TRIGGER)

Patch socket SK14/16 to the 5V socket SK36. Patch
socket SK7 to the OV socket SK35. Patch SKI, 2,
4 and 5 to a Q socket and socket SK6 to led.

* drive SK29.
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Patch le.d. drive SK30 to a Q socket, and insert
the 7413 ensuring that it is correctly positioned.
Switch on power supply.

Diodes D4 and DS should now flash on and off

simultaneously ' indicating that the first 4-input
NAND gate is functioning correctly. Repeat the pro-
cedure for the second gate substituting socket num-
bers SK9, 10, 12 and 13 for sockets SKI, 2, 4
and 5, and SK8 for SKé.

7492 DIVIDE-BY-TWELVE

Patch SKS to the 5V socket SK36. Patch socket
SKI0 to the OV socket SK35 using a triple lead
patch cord. Connect one of the remaining two
leads to socket SKé.

Patch socket SKI to socket SK12 and le.d. drive
SK29 to a Q socket. Patch socket SK8 to led.
drive SK30, connect socket SKi14 to a Q socket
and insert the 7492.

Switch on the power supply and diode D5 will
illuminate after six pulses of D4 and remain lit for
the next six pulses, indicating that the correct fre-
quency division has taken place.

Sufficient examples have now been given for the
constructor to familiarise himself with the capability
and operation of the tester and no difficulty should
be experienced when testing other devices provided
pin connection data and truth tables are available.
Some devices such as retriggerable monostables may,
in some circumstances, need two external compo-
nents in the form of an R and C, but these may
easily be connected into circuit for test purposes by
wedging the ends of the components into the appro-
priate sockets with the aid of the banana plugs.

MATERIALS

The two DTL i.c.s BP932 and BP936 used in the
oscillator and le.d. drive assembly are obtainable
from Messrs BI-PAK, or A. W. Marshall and Sons.
The case is a normal die-cast box housing all com-
ponents and the i.c. socket is a normal 16-pin
holder with a bezel made up to suit. Of course it
may be adhered to the case with Araldite or the like.




SEMICONDUGTOR 1A%, ...

By R.W. COLES

LONG TIME, SMALL C

Last month | reported on the
ZN1040E count and display circuit,
an exciting example of the Ferranti
C.D.l. process which is now being
used in a number of interesting
standard circuits, complementing
the custom designs which the pro-
cess has been associated with in the
past. Another example of the power
of standard C.D.l. circuits is pro-
vided by the new ZN1034E precision
timer, which fills a big gap in the
range of timing circuitry available to
the circuit designer.

Until this new i.c. came along, the
standard way of producing a time
delay was to use a monostable
circuit of somekind, aprime example
being the popular and useful 555
chip which has appeared in many
amateur designs.

Timers such as the 555 are limited
in the length of time delay attainable
by the practical limitations of the
large C and R components required
for long time periods. In the case
of the 555 for example, the maximum
delay that can be realistically
achieved is about ten minutes.

To produce longer delays, some
form of counter circuit has to be
added which will require resetting
circuitry, and can consume con-
siderable power, two reasons why
this is a messy solution not suited
to simple constructions which need
a long delay.

The ZN1034E is the simple answer
for producing long delays because it
contains in one 14-pin d.i.l. package,
a very stable oscillator and a 12-stage
binary counter which gives a division
of 4095. The time period required is
set with the usual C and R com-
ponents external to the chip, but
now the calculated time constant
(C times R) can be multiplied by
4095 to derive the overall time delay
produced. As a striking example, a
resistor of 1 megohm and a capacitor
of 1uF will give a delay well in excess
of one hour, the exact value being
trimmable by means of a calibration
resistance which could be a pot.

The chip can be operated from a
standard TTL 5V supply, or, by
using the internal regutator circuit,
a supply of from 6 to 450V can be
employed. Typical consumption is a
miserly SmA which makes battery
operation quite feasible, and | think
this is a device that we will be seeing
more of in these pages.

A TASTE OF TOMORROW

An indication of just how much
sophisticated electronics will soon
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be affecting our day-to-day lives is
provided by a data sheet on two new
devices from Texas Instruments.

Even though we are unlikely to see
these components offered for sale
to amateurs in the forseeable future,
the mind-boggiing implications of
their eventual widespread use by
industry is sufficient justification for
their introduction on this page. |
am referring to the TMS1000NC and
the TMS1200NC one chip micro-
processor, devices which contain a
complete digital computer including
program store, data store, and a
versatile arithmetic unit.

The unique feature of these parti-
cular devices is that they can be
programmed to suit the wuser's
requirements at the manufacturing
stage, so that unlike, for example,
the dedicated calculator chips we
hear so much about these days, the
TMS1000 or 1200 will soon be found
in applications as diverse as cash
registers, motor vehicles, vending
machines, and electric cookers, in
addition to the more traditional
data-processing areas such as com-
puter terminals and printers.

There are, of course, other chips
around which can be used in these
types of application, but in general
they require a lot of back-up circuitry
which means that they are expensive
to use and unsuitable for ‘‘con-
sumer ' goods.

The new Texas devices can stand
entirely alone in many circuits, and
can be programmed to accept and
display data in a wide variety of
forms. The chameleon like qualities
of these components are provided
by the ability to build into the chip
1024 different programme steps
which will decide whether it becomes
a car nerve centre or a cash register
brain, a potentially very cheap way
of equipment design.—Roll on
19841 1!

BRIGHTER THAN BRIGHT

Nobody can deny that l.e.d.s are
amongst the most useful devices to
appear in recent years, but despite
all their advantages, a few problems
have remained.

One of the first serious criticisms
of these devices was directed against
the fact that you could have any
colour, so iong as it was red.
a problem that semiconductor
manufacturers have been acutely
conscious of, and one which they
have overcome by developing exotic
new compounds which have added
green and yellow light to their reper-
toire.

Another  criticism sometimes
levelled at l.e.d.s is that their
luminous efficiency is quite low,
which means that you don't get
much light power for the electric
power you drive them with. Of
course, this means little when plenty
of drive power is available, but in
today's energy conscious world, the
era of microwatt CMOS logic cir-
cuits, the power wasted in displays
can be a thorn in the side of the
designers of portable equipment.

In the forefront of technology as
usual, Hewlett Packard have
introduced a new range of
"'Brighter-Than-Bright'' l.e.d.swhich
are many times brighter than
their predecessors while consuming
the same power. The new range is
available in the three colours (with
no premium to be paid for green or
yellow), and two lens styles giving a
wide beam (diffused), or a narrow
beam (point source).

Hewlett Packard codes for the new
discrete l.e.d.s are as follows:
5082-4658 (red), 5082-4558 (yellow),
5082-4958 (green) for the point
sources, and 5082-4655 (red),
5082-4555 (yellow), 5082-4955 (green)
for the diffused type.

The secret of the new devices is a
new construction technique which
uses a transparent gallium-phos-
phide l.e.d. chip backed up by an
integral reflector, resulting in all the
available light being directed exactly
where it is required.

Those who are fed up with peering
at their ‘'‘Dimmer than Dim”
calculator displays can take heart
from this new technology which pro-
mises the chance of a brighter
display while retaining long battery
life.

MORE POWER TO YOUR
DARLINGTON

Power Darlingtons are catching on
in a big way because they put into a
single can the traditionally used
“Darlington-pair’" circuit with its
well known advantages of very high
gain (over 1,000) and high power
handling capability.

A new range of Darlington devices
is announced by Power-Monolithics,
who aim to oust the old faithful
2N3055 and 2N3771 transistors from
their present position as the almost
automatic choice for very high
power applications. At the top end
of the new range is the PMD-17K-80
which has a gain of between 800
and 20,000 at 10A, and an 80V break-
down rating. Maximum dissipation
is a whopping 225W!
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ORDER DIRECT FROM THE U.S. AND SAVE

SHIPMENT MADE WITHIN 3 DAYS FROM RECEIPT OF ORDER VIA AIR MAIL — POSTAGE PAID

10% Offonordersover£10
15% Offonorders over £50
20% Offonorders over £100

SEPTEMBER SPECIALS
1/2 PRICE SALE
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TTL CALCULATOR CHIP
7400 Quad 2 input NAND gate 6p 5005 12 digit 4 function plus memory
7402 Quad 2 input NOR gate 6p cosmetic fallout. Fully functional
TTL 0| 7442 BCD to decimal decoder 28p 28 pin DIP £1-21p
! 7485 4 bit magnitude comparator 40p
1 P
7493 4 bit binary counter 22p CLOCK CHIPS
7400 £011p 7448 £0-80p 74150 £0.75p 5312 4 digit multiplexed 1 pps BCD
;:o; 1" 7450 12 74151 60 LINEAR (DIP) 50 or 60 Hz 24 pin DIP 97p
7483 n ;:g; :g ;:FS ”7)5‘) 339 Quad comparator 46p 5314 6 digit multiplexed
7:04 13 7454 14 74155 95 565 Phase locked loop 60p 50 or 60 Hz 28 pin DIP 1-21p
7405 13 7460 1 74156 71
7406 22 7464 21 74157 N MEMORIES LED
e z g 2 ZAI61 " 1103 1024 bit RAM MOS MAN1 Red 7 segment display .27” Ih
7409 14 7473 26 74168 125 dynamic 16 pin DIP £1-36p dec comm. anod? 14 pin DIP 69p
7410 1 7474 26 74165 1.25 7489 65 bit RAM read write MAN2 Red alpha-numeric .35"
;::; I ;:;2 ;; 7488 118 TTL 16 pin DIP 75p 5 x 7 dot matrix 14 pin DIP £1-21p
7415 22 7483 70 74175 95
7416 22 7485 80 74176 95
7417 22 7486 24
_ o & MEMORIES w/data
1422 22 7490 & 73181 2,50 1101 256 bit RAM MOS £0.96p LINEAR .lm
7423 22 7491 7 74182 80 | ]
7425 22 7492 a8 74184 1.55 1103 1024 bit RAM MOS 2.72 CIRCU'TS T
) i 5203 2048 bit erasable PROM 1368
7426 23 7493 44 74185 145 260 alE]
it RAM Low Power 216
7427 22 7494 49 74190 95 i
30 S g 3 LA o 7489 64 bit RAM TTL 1-50
& Programmable ROM .
300 Pos V Reg (super 723) 105 £0 a3p
301 Hi Perf Op Amp mDIP T0-5 18
CA LC U LATO R 302 Volt follower T0-5 43
7441 60 74121 32 74196 100 3 pegy ::g 10 3
i & CLOCK CHIPS w/data 307 Op AMP (super 741} mDIP TO5 38
i 308 Micro Pwr Op Amp mDIP TO-§ 60
7445 75 74200 390 12 DIG 4 funct fix dec g 309K 5V 1A regulator 103 91
7446 85 ;::3? 22 5002 Same a5 5001 exc btry pwr 1.95 310 V Follower Op Amp T0.5 mDIP 65
7447 80 74145 75 5005 12 DIG 4 funct w/mem 2.42 3n Hi perf V Comp mDIP TO5 8
MM5725 8 DIG 4 funct chain & dec 110 g;g ni S;';emisD;al1 2001«;9 %’;; ;}
MM5736 18 pin 6 DIG 4 funct 2.42 eg Reg 5.2, 12, -

LOW POWER MM5738 8DIG 5 funct K & Mem 2.42 322 Precision Timer owr 60
74L00 £0.16p 74151 £0-16p 74L90 £0-93P MM5739 9 DIG 4 funct (btry sur} 2.92 324 Quad Op Amp o 107
74102 %6 74155 18 74191 80 MMS311 28 pin BCD 6 dig mux 2.42 339 Quad Comparator D 92
74003 16 74071 18 7493 89 MMS5312 24 pin 1 pps BCD 4 dig mux 1.94 3407 Pos Volt Reg
74L04 18 74172 27 74L95 89 MMS313 28 pin 1 pps BCD 6 dig mux 2.42 {6V-BV-12V-15V-18V-24V) T0-220 107
74L06 18 74L73 38 74L98 1.53 MMS314 24 pin 6 dig mux 2.42 370 AGC/Squelch AMPL TO-5 or DIP 65
74010 16 7aL7a 38 740164 1.53 MM5316 40 pin alarm 4 dig 242 372 AF-IF Strip detector Dify &

2 i 373 AM/FM/SSB Strip DIP 1-78
74L20 16 74178 74L165 1.53
78L30 16 74185 85 e o i colg o o5
4 7408 38 w Stereo amp
442 o g LED & 380 2w Audlo Amp DIP 81
380-8 6w Audio amp mDIP 69
HIGH SPEED 381 Lo Nosse Dual preamp DIP 98
7am00 £016p  7am21 £0.16P 7aH55 £0-20P OPTO ISOLATOR 3oz CORHEDIErrmp B =@
24H01 16 24H22 18 74H60 21 o5 T Y mDIP a
74H04 16 74H30 18 74H81 21 MV108 Red TO 18 £0.14p 860 Phase Locked Loo DIP 1.94
74 H05 EE6) JaMa0 16 74H62 20 MV50 Axial feads 8 562 Phase Locked Loop oIP 194
78H10 16 74H50 16 74H74 32 MV5020 Jumbo Vis. Red {Red Dome) 18 565 e A DIP 20
74H11 16 74H52 18 Jumbo Vis. Red {Clear Dome) 18 566 Fonstiongon P mDIP 5
74H20 16 7aHs3 20 ME4 Inira red diff_dome 18 567 Tone Decoder mDIP 120
MAN 1 Red 7 seq 270" 138 709 Operational AMPL DIP 27
8000 SERIES AN Redlatphanumi32E 272 710 Hi Speed Vot Comp DIP 7
AN, Red 7 seq. 190" 118 711 Oual Difference Compar DIP 44
8091 £0.33p 8214 £0.93p 8811 £0.38p MAN 5 Green 7 seq. 270" 162 723 V Reg DIP 38
8092 33 8220 93 8812 60 MAN 6 :6"high solid seg 3,81 739 Dual Hi Perf Op Amp oiP 65
8095 76 8230 142 8822 142 MAN 7 Red 7 seg. .270™ 74 741 Comp Op AMP mDIP TO S 27
8121 49 8520 7 8830 1-42 MAN 8 Yeltow 7 seg. 270" 217 747 Dual 741 Op Amp DIPor TO5 44
8123 88 8551 91 883t 142 MAN 64 4" high solid seg. 245 748 Freg Ad) 741 mDIP 27
8130 1-20 8552 137 8836 27 MAN 66 .67 high spaced seg. 2.55 1304 FM Mulpx Stereo Demod DIP 65
8200 142 8554 137 8880 73 DL 707 Red 7 seg..3 118 1307 FM Mulpx Stereo Demod oIP 45
8210 1-92 8810 44 MCT2 Opto-iso transistor 38 1458 Dual Comp Op Amp mDIP 38
LH2111  Dual LM 211V Comp DIP 1.07
3065 TV-FM Sound System DIP 38
9000 SERIES 3075 FM Det-LMTR &
9002 £0.21p 9309 £0-49P 9601 £0.54P Audio preamp DIP 44
9301 63 9312 49 9602 49 DTL 3900 Quad Amplifier DIP 33
Dats sheen supplied only on re- ;gg: gz: m:: g:::: :m:" g:: }2;
quest. Add 25p ea for dsta sup R
phed on items less then 50p ea. ggg :gp ggz :g 4 ggg :g P 8864 9 DIG Led Cath Drvr oip L3
75451 Dual Perepheral Driver mDIP 21
936 10 | 946 10 963 10 75452 Dual Peripheral Driver mDIP 2
S 75453 (351) Dual Periph. Driver ~ mDIP 2
CcMO 75491 Quad Seq Driver for LED  DIP 50
4000 SERIES 75492 Hex Digit Driver oip 55
7ac00 £0.21P 74C74 £0.63P 74C162 £1.78P

74C02 30 74C 93 74C163 178

74c04 41 74c107 82 74c184 192 RCA EQUIVALENT Data sheets supplied only on re-

74C08 41 7aC151 159 74C173 159 C04001£0.31 P CD4013£0 66P  CD4023£0.31p

74C10 36 74154 192 74C195 165 CDA00S R, CD4016 69 CD1025 1 quest. Add 25p ea. for data sup-

74C20 3  74C157 120 80C95 82 CD40l0 47 CDa017 162 Cp4027 74 N .

74ca2 118 74C160 178 80C97 82 CDa011 31 Cpao1e 74 CD403s 52 plied on items less than 50p ea.

74C73 8  74ci61 178 CD4o12 3 CD4022 1-50 €D4035  1-56

The prices as listed are in British pounds and pence. Send bank cheque or
personal cheque with order. If international postal money order is used, send
receipt with order. Minimum order £2-50p.

P.O.BOX 1708 MONTEREY, CA. 93940 USA

. The above prices do not Ecmgn{y\llages I(eﬂ; /98b! agur5cfg;er3$1¢)7un]ry of residence ‘
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BUILDING AN

AMPLIFIER or GUITAR?
CABINET FITTINGS

CORNER PIECES

To fit rounded corners-—27p per pack of 3.

GRILLES

Black. special high meltindex plastic
—31p each

ROBUST FEET
35mm x 15mm-—27p per pack of 4

RECESS HANDLE

For ftitting into side of cabinet—63p
per pack of 2.

SOCKET RECESS PLATE

For mounting of indicator lamps, jack
sockets, etc.. sub-flush and out of harms
way-—18p per pack of 2. s

KNOBS

!

Assemble your own custom knob with our kits of coloured
tops. black or grey bodies, clear black or grey skirts, plain
or with pointer. or clear available with black or white
numbers. State requirements. Pack of 2 tops, 12p; 2 bodies
(black only}, 36p; pack of 2 skirts, 18p.

P.E. MINISONIC KNOB KIT—£3-95

t2in LONG PERSISTENCE CRT. Full
spec. Price £6-50 to include V. AT and
Carriage

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW LOW
PRICED SOLID STATE SWITCH. 2Kz to
8MH2z Hook up to a 9 volt battery and
connect 10 your scope and have two
traces for ONLY £6-25, P & P 25p (Not
cased not caltbrated.)

WIDE RANGE WOBBULATOR. 5MHKz to
150MHz up to 15MH2 sweep width Only
3 controls. preset RF level sweep width
and frequency Ideai for 10 7 or TV (F
alignment filters receivers Can be used
with any general purpose scope Fuil
instructions supplied Connect 63V
a ¢ and use within minutes of receiving
All this for ONLY £6-75, P & P 35p. (Not
cased nol calibrated }

20H2 to 200kH2 WB, SINE and SQUARE
GENERATOR. Fourranges Independent
amplitude controls. thermlistor stabilised
Ready tc use 9V supply required £8-85
each P & P 35p. (Not cased. not cali-
brated )

GRATICULES t2cm x 14cm high quality
plastic 15p each P & P 8p

Large quantity of good quality com-
ponents—NQ PASSING TRADE—so
we offer 3lb of ELECTRONIC
GOODIES for £1-10. Post paid

ROTARY SWITCH PACK—6 brand new
switches (1 ceramic 1 off 4 pole. 2 way.
etc) 50p, P &P 3Tp

P.C.B. PACKS. S 4 D Quantity 28q. ft—
no Liny pieces 50p, P & P 37p

CAPACITOR PACK—50 brand new com-
ponents. only 50p, P & P. 37p

TRIMMER PACK. 2 twin 50/200pF
ceramic. 2 twin 10/60pF ceramic. 2 min

strip with 4 preset 5/20pF on esch: 3 alr
spaced preset 30/100pF on ceramic base.
ALL BRAND NEW. 25p the lol. P. & P.
15p

PHOTOCELL equ. OCP7i. 13p each.
MULLARD OCP70, 10p each

OELIVERED TO YOUR OOOR, tcwt of
Electronic Scrap chassis. boards.
etc. No rubbish. FOR ONLY £4.

MODERN TELEPHONES. Type 706 two-
tone grey or black, £3-75 each. Type 7006
two-tone grey or green. £3-75 each
Style similar to Type 746 grey. green or
black. €3 each P. & P. all types 45p
each

(deal EXTENSION TELEPHONES with
standard GPQO type disl. bell and iead
coding. £1-75 each. P & P 45p
HANDSETS. Complete with 2 inserts and
lead. 75p each, P & P.37p

DIALS. ONLY 75p each, P. & P 25p
HIGH VALUE—~PRINTED BOARD PACK.
Rundreds of components, transistors
etc. —No 2 boards the same. Nc short
leaded transistor computer boeards
£1-75, post paid

BEEHIVE TRIMMER 3/30 pF. Brand new
Qty 1-9 13p each. P. & P. 15p 10-99 10p
each. P & P.25p: 100999 7p each. P. &P
free

HE CRYSTAL DRIVE UNIT. 19in rack
mount Standard 240V input with superb
crystal oven by Labgear (no crystals) £§
sach Carr £2

1,000pF FEED THRU CAPACITORS. Only
sold in packs of 10, 30p, P. & P 15p
ALWAYS SOME CHEAP SCOPES AVAIL-
ABLE—~0r build your own Send for our
tube list with a S.A.E

PLEASE ADD V.AT AT 8%
o OPEN 9a.m. 10 6.30 p.m. ANY DAY
CHILTMEAD | D

7/3 ARTHUR ROAD, READING, BERKS.
Tel.. Reading 56260565916

trear Tech. College)

GUITAR ACCESSORIES

HUMBUCKING
= PICK-UP

Very high output. wide
frequency range pick-up
Acclaimed in tests. Crackie
finished in matt black—
£15-98.

GUITAR BRIDGE

Fully adjustable, solid guitar bridge
£4-59.

PICK-UP SWITCH

Three-position pick-up change-over switch
—£1-11

All prices include VAT. Include 20p postage oneach

order

BURNHAM ROAD

DARTFORD, KENT
products limited  Tei. 0322 21333
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ENGINEERS
»

YOURSELF FOR A

BETTER JOB - MORE PAY!

Do you unl promotion. & better
higher pay”  ‘New Opportunities xhons
you how to get them through a low.cost
home study course There are no books to
buy and you can pay-as-you-learn

This helpful guide to success should be
rend by every ambitious engineer

Send for this helpful 76 page FREE book
now No obligation and nobody will call on
you. It couid be the best thing you ever did

S EER ECUT OUT THIS COUPON @ Il NN BN
CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subdject of interest. Post to the address delow.

C & G Radio. TV O C & G Ll Installa- O
Elecuronics. Mechanics tions and Wiring
Practical Radio und O Ragio Amatcurs Q General Electrical O
?‘::;:“:"‘“ (L Practical TV o ::’:‘“"'“'BE"
Elecuronig  Engineer- O Colour Television . o (E]euzc:l En‘x:nn‘e:’ o
i Computer Electronics O ing)
Television  Mainten- O € & G.LIRadio TV O Elecrrical Instaliations O
ance and Servicing Servicing cert and Wiring
General Radio and O Post Master General O C. & G. Electrical (=]
TV Engineenng Ist & 2nd class certs Technicians (Primary)
Radio Servicing. Main- O . & G. Elecrical O € & G. Telecom 0O

tenance and Repairs

SEJ. Tel: 01-628 2721
NAME (Block Capitals Pleses)

ADDRESS

Engineening Priktise

7o ALDERMASTON COLLEGE freading ro7 4pr

Also at our London Advisory Office, 4 Fore St. Avenue, Moorgsts, London EC2Y

munications

Dept. EPEOS

Othar subjects

Accredited by CACC.

BRITISH INSTITUTE OF ENGINEERING

.C

CHNOLOGY |
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CHANNEL

Tms ‘second part deals with construction and
testing of this versatile oscilloscope adjunct.

CONSTRUCTION

The circuit is built on three p.c.b.s—one for the
p.s.u. and one for the D/A converter and the third
main board for all the rest.

[RUIER

The p.c.bss can all be made using the etchant
resist pens now freely available. The larger one is a
rather tedious job but can be completed in a few
hours if the layout is drawn in carefully and the
position of the various chips is marked.

Veroboard or Matrixboard could doubtless be
used for this project but would entail some complex
cross linking.

The main board has wire links for almost all of

The print drawings and component layouts are the power supply wiring and the parallel inputs to
given clearly in the following figures. IC1 and 1C4 are also formed using cross links.

TO I/Ps SK1 8 D1R33 VR1 S5 SK10 GND
St

GND

SK9
TRIG O/P

S3

TO D/A
BOARD

Fig. 6. The main board showing component layout and interconnections to other components and boards
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Similarly the wiring for the decimal/binary con-
verter which feeds IC! is also cross wired. The two
inputs to the 74121 involve a crossover but this is
made clear on the layout. The only other cross
wiring is where necessity demands. Obviously if
double sided board could be used this would be a
considerable advantage.

Potentiometer VR2 was originally intended to be
a back panel preset but a skeleton soldered in posi-
tion as in Fig. 6 is just as convenient. S1 is ganged
with VR1 for convenience of operation.

7]

9-590_8
Oc

b
1

00 OlO (]

o 000 )
AV

A

Fig. 7. The printed circuit master for the main board of Fig. 6
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Small connecting pins are used for all external
connections, including those to the D/A board.

The D/A board is quite simple, there being only
one wire link shown in Fig. 8. The earth tracks
should be kept as wide as possible. The Gnd. point
next to the output is the only connection to the out-
put lead braiding. The D/A board is intended to
fit on top of the main p.c.b. in the vacant area. A
number of short lengths of single flex twisted together
constitute the input and ground connections.

(.Y 6jdb—0

%8448
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POWER SUPPLY

The power supply board (Fig. 9) is also quite easy
to assemble. FS2 is mounted directly onto the board
with 14in p.c.b. fuse holder. Alternatively, it could
be made externally accessible by mounting a fuse
holder on the rear panel. However, as the fuse
should only blow under fault conditions, this is not
re:itlly necessary.

The original board was designed so that a separ-
ate 24V-0-24V winding could supply a higher volt-
age to TR2. However, the smoothed 15V line proved
adequate and so the points A and B are linked
across. Otherwise, should a more vigorous bright-up
be found necessary, the link can be removed, a 100p¢F
coupled between A und B and two diodes connected
at D and E—driven from a centre tapped winding
of up to 30V for a 2N706 bright-up transistor. Higher
voltages can be used with other transistors but a Z
axis amplifier in the scope would be a better alter-
native.

TR3 is mounted on a heat sink of about 3 to 4in
square. The power dissipated is about 3W and so
the device runs well within its rating. ICI5 has a
relatively easy task and just gets warm. D6 does
nothing until the supply tries to exceed 51V when
it starts conducting, blowing FS2. So under normal
conditions D6 should be cold. A warm device would
indicate that the 5V line was adjusted to be on the
high side.

CABINET

The prototype was built in a commercial cabinet
of dimensions about 8 x 2{ X [3in. The layout
can be clearly seen from the photographs.

In order to ease selection of the trigger channel in
the prototype, eight small filamént lamps were wired
from +5V to S3. Thus rotating S3 caused the light
appropriate to the trigger channel selected to light.
The lights were placed above their respective input
sockets. L.e.d.s could also be used with a 4708
in series but they are expensive.

The prototype front panel was lettered with
“Letraset” and finished with polyurethane spray.
Chassis mounting BNC sockets were used for all the
inputs and the “B.U.” and “Trig” outputs. These
sockets are grounded by the metal work which is
grounded to the electronics by a short lead from
the power supply ground to a solder tag bolted
to the chassis. The ground connection to S3 is made
to the same point as are all the other ground con-
nections.

WIRING

There is quite a lot of front panel wiring to com-
plete and this is best done in the form of a harness.
The lead to the B.U. socket radiates spikes as does
the lead from the scope timebase gate input which
is mounted on the back panel. These two leads are
therefore run around the perimeter of the instru-
ment, out of harm’s way.

The output lead from the D/A is a 36in length of
50€) cabie terminated in a BNC plug to plug directly
into the scope Y channel. This lead is grounded only
at the point adjacent to the D/A output. Originally
a BNC socket was chassis mounted on the front but
was susceptible to earth return spikes which blur
the display.
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POWER SUPPLY UNIT

e

Fig. 9. Power supply layout (above) and associated p.c.b. master below
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The p.c.b.s are’ mounted on %in stand-offs so that
the metal work forms a reasonable ground plane for
the electronics.

TESTING AND SETTING UP

Initially VR0 is set to maximum resistance. The
mains is applied and the 5V rail is measured (it is
pertinent to replace the logic load by a resistor of
150 and 10W rating). Decreasing VR10 should in-
crease the supply towards 5V. With the supply set
to precisely 5V, D6 should not ‘get even slightly
warm. Setting the supply higher will cause D6 to
overheat and probably blow the fuse.

With the logic connected, pin 3 of ICl0 should
have a roughly square wave of a few tens of kHz.
VR2 is decreased until the output wave train starts
to jitter. At this point the steps of the staircase will
be non uniform.

The correct setting of VR2 is just prior to the
onset of jitter.

With S6 set to “CHOP™ and S| open, a staircase
should be present at the D/A output if S4 is set to
the 8-trace position.

——— +5V RAIL

-t
A News

INPUT
220 GATE
O

]:m w48

.

Fig. 10. Input circuit designed to reduce the risk of
input overload

LINEARITY

The ladder is now set up to give a linear output.
With VR3 and VR6 at mid position. VR7 is adjusted
to make the space between traces 2 and 3 the same
as between | and 2. Similarly VR8 adjusts the spacing
of lines 4 and 5. VR9 is now set to give one step per
unit with the Y input to the scope set to a con-
venient step.

Grounding all inputs should cause all the traces
to drop 'by 0:75 units. VR3, VR4 and VRS are now
adjusted to ensure that the ladder is again linear.

With the inputs floating again the other presets
can be used to trim up the linearity. The settings
are somewhat interdependent but very good linearity
can be achieved without much difficulty. C12 adjusts
overall sharpness of the step transitions.

Connecting the B.U. lead to the Z axis input
should cause the actual transitions on the display to
disappear. The properly triggered display should now
be a series of short clean horizontal lines.

Applying a logic signal to channel 8 and switching
S3 to select CHS8 as trigger source should cause the
channel 8 signal to appear at “Trig Output”, SKO9.
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Connecting this lead to the scope external trigger
select should then enable the lower trace to display
the CHS signal, all other seven traces being ‘“‘high™.
Reducing the scope sweep speed and switching to
“ALT"” with the scope sweep gate connected to SK10
should cause the traces to be displayed sequentially,
from | to 8. Switching S4 should allow 8, 4 or 2
traces to be displayed. Even in the 4 or 2 trace mode,
channels 1, 2, 3, etc. can be used as trigger sources.

PULSE STRETCH

The next step is to check the pulse stretch opera-
tion. If a 50ns wide pulse is applied to CHS8 input
with a lkHz p.r.f. then the pulse will not be visible
at 100us/cm sweep speed. If the trace is low then
the applied pulse must be positive going. S2 is there-
fore left open. S1 is closed and DI should light.
Rotating VR! in conjunction with S5 should show
a positive pulse, of length dependent on the setting
of these controls. '

A negative going pulse (the trace appears to be
high) is stretched with S2 closed and will then appear
as a negative going pulse of width determined by
VR1/SS.

In operation the unit is very straightforward to
use and has proved to be of immense value in fault
finding and debugging of logic systems.

The Logic Trace Multiplier is intended for use
with TTL systems and must not be used on any
other system without providing an interface. To
reduce the possibility of damaging the input i.c.s
due to input overload the circuit in Fig. 10 may be
used, with a slight loss of speed. The components
can be conveniently mounted on the BNC sockets. vk

PUBLISHER’S
ANNOUNCEMENT

The contents of PRACTICAL
ELECTRONICS is fully protected by in-
ternational copyright and reproduction
of it in any form is prohibited without
our consent.

With effect from this announcement
any application for permission to re-
produce, or use our material in any
way or part of, must be made to the
Editor. Under no circumstances will
permission be given to reproduce
material in a similar or competitive
publication, without payment. No appli-
cation need be made in the case of a
private constructor, constructing one
item for hisfher own enjoyment and
interest.
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SECURITY ALARM

A new modular burglar alarm
system suitable for home security
protection, which, it is claimed, can
be installed anywhere without the
need for professional skill is now
being marketed by Euroswitch Ltd.
The system, called the Euralarm I,
comprises a control box, external
bell box, a 6in diameter bell, six
magnetically operated reed switches
(door contacts), two pressure pads
and wire, insulated staples and
connector blocks.

The control box, protected by an
anti-tamper microswitch, is normally
mains operated, but a battery can be
placed in the box to give a standby
supply if mains failure occurs. The
control circuit provides for single
and double pole systems, has a
facility for testing the alarm circuit
and has an open circuit facility
which allows the pressure pads to
be incorporated. Externally, the
control box has a key switch, mains
on indicator light, a mains fuse
access cap, a push to test switch
and a green systems operating
light.

The alarm is easily installed by
simply placing the units in the
required positions and running the
wire between contacts, control box
and bell. The bell box also has an
anti-tamper microswitch fitted.

The Euralarm 1 costs £45 and can
bc obtained direct from Euroswitch
Il\}tn:., 121 Mildmay Road, London,

INSTRUMENT CASES

With economy in mind, West
Hyde Developments have just
introduced a range of equipment
cabinets.

Known as the Contil Swift range
these cases feature the use of the
strengthening extrusions as semi-
conductor ‘heat sinks and mounting
supports for such components as
transformers. By mounting these
components directly to the case
extrusions, this eliminates the use
of mounting brackets and the need
for separate heat sinks.

Full particulars of the complete
range of Contil Swift cases can be
obtained from West Hyde Develop-
ments Ltd.,, Ryefield Crescent,
Northwood Hills, Middlesex, HA6
1NN

BEGINNERS
CONSTRUCTION KIT

One of the latest products from
Heath (Gloucester) Ltd. is an experi-
mental, educational construction kit.
type JK-18A.

This kit enables the beginner to
construct up to 35 different circuits
and, at the same time, learn how
each component functions. Spring
terminal connections eliminate any
soldering and all circuits are battery
powered.
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ftems mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press.

Dual in-line sockets from Dieter
Assmann

N e

OHA470 ohmmeter from Chinaglia

Euroswitch alarm kit

Ranging from a 4 transistor radio
to a rain alarm. all projects begin
with an explanation of what the
selected circuit does and how it is
used.

A large schematic diagram is
furnished for each experiment and
includes a simple but complete
explanation of what each part does.
Each component is identified by a
drawing and its schematic equivalent
as used in circuit diagrams so that
the constructor learns to read
schematics while experimenting.

Full details of projects and price
list for the Heath JK-18A kit is
available from Heath (Gloucester)
Ltd, Bristol Road, Gloucester, GL2
6 EE.

RESISTANCE METER

Designed for resistance measure-
ments over a wide range with an
accuracy of 2-5 per cent, Chinaglia
have developed the OH470 multi-
range ohmmeter.

Using a 40pA moving coil move-
ment the meter has six switched
ranges covering 01 ohm to 350
Megohms. The meter is powered by
two 1-5V internal batteries, includes
test probes and a protective plastics
case.

Further information on the com-
plete range of Chinaglia meters is
available from Chinaglia, 19 Mul-
berry Walk, London, SW3 6DZ.

DUAL IN-LINE SOCKETS

A comprehensive range of sockets
for dual in-line packages are now being
marketed by Dieter Assmann
Electronics Ltd.

Socket for both in-line and staggered
configurations of up to 40-pins can be
supplied from stock for soldering
directly into printed circuit boards, for
use with free wiring or for wrapped
wire connection.

For applications in which low
profile is important a range of 8-pin,
14-pin and 16-pin sockets, type ZK and
ZKF, having heights of Smm and
3-9mm above the printed circuit board,
are available.

Information on the complete series of
sockets available can be obtained from
Dieter Assmann Electronics Ltd.,
Victoria Works, Water Lane, Watford,
Herts, WD1 2NW,

SPECIAL OFFER

In an effort to fulfil the increasing
demands of the electronics enthusiast
for competitively-priced. quality com-
ponents, A. Marshall (London) Ltd.,
established since 1953, have been
opening retail shops in Glasgow.
Paris and Bristol carrying their new
extended range of components. The
1975 Marshall’s catalogue now carries
a range of over 3,000 types of semi-
conductors as well as anextended range
of passive components and accessories.

To mark the opening of their new
components shop in Bristol, towards
the end of August, A. Marshall & Son
Ltd. are making a special offer to all
P.E. readers this month.

Readers of P.E. can purchase first
class branded CMOS and TTL
devices at special discount prices. This
offer is for one month only.

For full details of devices available
and prices, readers should turn to the
A. Marshall advertisement in this
issue.

APOLOGY

Due to production difficulties and
recent VAT changes Henry's Radio
would like to apologise to readers of
P.E. for the delay in dispatching copies
of their 1975 Components Catalogue.

Copies are now being dispatched and
readers who have ordered copies
should now be receiving them.
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THE basic phitosophy behind the cabinet design
is to allow maximum wiring to be carried out
from the rear. simplifying the interconnections be-
tween the keyswitch and the p.c.bs. This 1s a
considerable improvement over the prototype
arrangement (see page 389 of the May issue) in
which wiring was c¢arried out from the top. thus
making it impossible to remove a single board
with ease: and reduces the wiring complexity.

KEYBOARD POSITION

The keyboard spans a gap between the front
bascboard and the centre base spar. allowing imme-
diate access Yo the keyswitch, and a further 4in
gap exists between the spar and the rear panel of
the cubinet. revealing the terminal pin edge of all
p.c.b.s (Fig. S0

The two base members in combination with the
rear panel provide the main rigidity in the cabinet,
turther strengthened by the p.c.b. supports and key-
board when fitted. and fix to the two shaped end
panels. The p.c.b. supports have been designed to
hold the p.c.b.s. provide fixing points for the front
panel. and support to the top panel. It should be
noticed that the p.c.b. slots are spaced differently
on each support. The bottom retainer strips prevent
the p.c.b.s falling to the bottom of the cabmet. A
bottom cover panel made of pegboard covers the
wiring but allows ventilation of the cabinet.

Magnetic catches have been used on the proto-
type to retain the top panel.

ASSEMBLY OF THE CABINET

The front baseboard. centre base spar, rear and
end panels should first be assembled using joints
to match the skill of the constructor. The p.c.b
supports should then be fixed to the rear panel and
centre base spar, and the p.c.b. retainers glued in
position.

At this point the keyboard should be fixed into
the cabinet inserting trom the front. Large washers
are used to trap the keyboard channel edging to both
base bars ensuring that the keyboard is central by
using the end cheeks as guides. When the keyboard is
fixed, the keyboard trims can be fitted. followed
by the end cheeks which are screwed down to the
keyboard channel after drilling suitable holes in the
channel. The top panel support. front panel support
and front panel can now be fitted. followed by the
rear p.s.u. support. If the unit has been constructed
accurately the top and bottom cover panels should
casily fit into place. and the magnetic catches can
then be fixed.

KEYSWITCH ASSEMBLY

The keyswitch assembly consists of a printed
circut board to which gold plated springy wires are
soldered and seven plastic blocks are fixed to support
two gold plated rods (Fig. 5.2).

Before assembling the kit of parts together, the
p.c.b. should be placed on the underside of the key-
bourd. and used as a template for drilling the
six #%in holes required to take the self-tapping screws
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which fix the switch assembly to the frame. The
front edge of the switch assembly should be placed
approximately in from the keyboard actuators, and
should be centralised over its length with respect to
the actuators. When holes have been drilled, and
the p.c.b. removed from the frame, the keyswitch is
assembled as follows:

I. Slide the seven rod supports onto one rod.

2. Insert the second rod through the remaining
rod holes. and space the supports roughly
opposite the holes which have been counter-
sunk from the non-copper side of the p.c.b.

3. Fix the rod supports to the copper side of the
p.c.b, using the countersunk screws, nuts and
locking washers. The track is formed to in-
dicate the correct positions.

4. Cut the gold plated wire into 6! lengths of
Iiin. and tin approximately iin of one end
of each wire.
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5. Pass each wire between the two rods and
solder the tinned end to a main pad. About
Lin should be left to hang over the front
edge of the p.c.b. The wire should be
pressed flat to the p.c.b. close to the main
pad using a matchstick, and the soldering
iron applied to the wire and land for as short
a time as possible.

6. The assembly can now be fixed to the under-
side of the keyboard using the self-tapping
screws with two washers under each screw
head.

7. The next operation is to adjust the bend
of each wire to ensure that it seats satis-
factorily against each rod in turn, whilst
gently resting on the actuator in the non-
depressed state. An attempt should be made
to achieve a gentle curve in the wire com-
mencing on the land side of the rod in order
to prevent too much localised stress where
the wire presses against the top rod.

The touch resistors are” soldered to the pads
provided, one end to the common touch rail, and
the other to the land which also carries the gold-
plated springy wire. Top and bottom octaves should
be 1-8k{2, and the middle three octaves 1:5k{2. The
resistor leads should be bent back under the resistor
and cut short before soldering to the board, which
then allows the component to be fixed within the
small space available.

INTERWIRING PROCEDURE

The p.c.b.s should be inserted into the slots with
components facing forward and the top panel fitted.

Gobd plated

Touch resistors

Lead outs to

Gold plated circuit boards

spring wires

Fig. 5.2. Keyswitch assembly is screwed to the
underside of the keyboard so that the actuators press
against the spring wires
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ﬁ——CUTTING LIST——\

CABINET
Front Base Board
Centre Base Spar
Rear Panel
End Panels (2 off)
Front Keyboard Trim
Front (fascia) Panel

362in x 4in > §in
362in x 2}in » 4in
38in x 44in x $in
14in X 44in X gin
362in x 14in x §in
363in x 14in x %in

Top Panel 363in x 7in X %in
Bottom Cover Panel
(Pegboard) 362in x 10%in x %in
P.c.b. Supports—shaped  6fin x 3%in X gin
(4 off)
P.c.b. Bottom Retainers 4in x gin x gin
(4 off)
Top Panel Support
(p.s.u. end) 43in X 1in X in
Front Panel Support
(p.s.u. end) 24in X 4in x 4in

End Cheeks (2 off)
Rear p.s.u. Support

7in x 14in x gin
11in X £in X %in

Felt Strip . 36%in x £in X gin
Magnetic Catches 2 oft

LEGS
Top Spar (2 off) 124in X 1%in x {in
Bottom Spar (2 off) 14in x 13in x 1in
Legs (4 off) Chrome plated tubing

24in x $in dia.
Chrome plated tubing
26in x in dia

Bottom Tube

PEDALS
Rear Block 6%in % 2in x 1in
Foot Pedals (2 off) 5in x 1in x §in
Base 74in x 7in x 4in
Springs and hinges -

STOOL .

End Panels (2 off)
Top/Bottom Panels (2 off)
\_ Side Panels (2 off)

19in x 16in x §in
20in x 14in X #in
20in X 64in Xx %in .

The cabinet should be turned upside down to reveal
the back edge of the p.c.b.s (which have been
effectively inserted upside down) and the keyswitch
previously fitted as above. Wiring should be carried
out as follows:

I. A group of three wires (suggest red, orange,
yellow) should be soldered to the C,, C #,
and D, pads on the keyswitch and threaded
through a hole drilled through in the centre
base spar. The hole is opposite the correct
pins on the three Envelope Boards, and
should be connected in the same order.

A group of five wires (red, orange, yellow,
green, blue) should be soldered to the EV,
E,, F,. E, # G, pads on the keyswitch and
threaded through another drilled hole.

This hole is opposite the pins in five Enve-
lope Boards, and the wires should be soldered
in the same order.

3. The operation should be repeated for A,Y,
A,, BP, B, (red, orange, yellow, green),
passing through the A"-B, hole in the centre
base spar.

o
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4. A further group of three wires (red, orange,
yellow) should be soldered to the C,, C, #,
and D, pads, threaded through the hole
marked C.-D, and soldered to the relevant
boards.

5. If this operation is repeated for 60 key-
switch pads (excluding C,). each Envelope
Board uses a single colour for five connec-
tions and is easily seen to be correct. The
C, connection is made to the Tone Generator
Board. which has been inserted upside down.

TONE GENERATOR BOARD TUNING
LOCATION

Since the Tone Generator Board has been inverted.
the tuning potentiometer is not accessible. Dependent
on the style of potentiometer used it may be possible
to reposition it in the back of the p.c.b. in such a
position that it is casily available from the top. Care
should be taken to avoid shorting the copper track
when an adjustment of tuning is being carried out.

INTERWIRING BETWEEN BOARDS

The next operation is to link the Envelope Boards
for the outputs, +5V. zero volt, and sustain rails.
This 15 best achieved using bare single strand wire
pre-cut to the required length. The G connections
associaled with each input (L, M and H) on the
Voice Board (Fig. 4.8) are redundant and should be
ignored. Since the pins are double-ended. one half
protruding from euch side of the board, links can be
soldered between the pins which can be easily undone
should it be necessary to remove a single board at a
later date. When all the boards are interlinked the
interwiring of the three rear bourds should be carried
out as shown. leaving flying leads for connection to
the +5V uand zero volt connections on the Power
Supply Unit.

At this point connections should be made to the
two Keyswitch rod ends. Black nearest the Kkey-
board and red turthest awayv from the keyboard, and
a third colour of wire connected to the commion
touch resistor track on the Kkeyswitch. The three
wires should be threaded through the relevant hole
in the centre base spar. and left long enough for
later connection to the power supply.

Still referring to the wiring diagram. connections
should be made between the C Envelope Board and
the Voice/Preamp Board—ie. I.. M and H outpyts.
and the common sustain connection between Voice/
Preamp and the F Envelope Board.

Zero volt. +5V. and high output connections
should then be made to the Tone Generator Board
from the AP Board. The semitone outputs from the
Tone Generator Board are wired to Ab. A. Bb. and
B envelope signal input pins. whilst the remaining
eight leads are passed through the centre base spar
and distributed to the relevant Envelope Boards via
the holes in the spar marked E*-G and C-D signal
input. Colour coding of these wires is desirable. and
this can be arranged in a group of three (C-D) and
a group of the five (E*-G).
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Fig. 5.1 (a). Music stand; (b) cross section of ““Joanna’’
cabinet assembly; (c) leg assembly; (d) soft and
sustain pedal details
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Fig. 5.3. Connection to Voice/Preamp Board includ-
ing ground connections to minimise hum

SK4& &

WIRING FROM THE TOP

Before commencing top wiring the level control.

potentiometer. mains neon, and five control switches

should be fixed in their respective positions on the

front panel. Wiring can then be carried out in the
following order:

I. Long leads (colour coded) should be soldered
to the +19V (+V), and —23V (—V) pins
on the Tone Generator Board, passed be-
tween the p.c.b. supports and keyswitch
ready to connect to the Power Supply.

The four supply leads should be connected

to the Voice/Preamp Board with similar

coding for +19V and —23V as above.

3. All connections can now be made to the
Power Supply Unit. The 4 10V supply (V/2)
is obtained from the junction of C3 and ICI
in Fig. 2.1.

4. Coded interconnections should be made

between the Voice/Preamp Board and SK2

and 4 and SK3 on the p.s.u. chassis, pre-
ferably using 2-core coaxial lead in both
cases.

Coded interconnections should be made to

the tremolo switches and voice switches,

using coaxial lead for the latter link.

6. A coaxial lead should be used to link the
Voice/Preamp Board and the level potentio-
meter.

7. Mains switch and neon connections should be
made to the Power Supply Unit.

The various links between the Voice/Preamp Board
and switches and sockets are illustrated in greater
detail in Fig. 5.3. along with the ground interconnec-
tions to avoid any hum due to earth loops.

to
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LEG ASSEMBLY

Details of the legs are shown in Fig. 5.1 and are
constructed from four preferably hardwood blocks
shaped and dimensioned as indicated, interconnected
with chromium plated }in diameter tubing. The legs
are screwed to the Cabinet, into both front and
centre base spars.

PEDALS

Pedal details are also given in Fig. 5.1. Again
hardwood is used throughout.

This simple assembly, whilst fairly fragile, can
stand up to sensible use, and is designed to give a
neat appearance rather than for maximum strength.
The rear block should be channelled or drilled to
accept the bottom tube as a retainer. The simple
switches are made by gluing phosphor bronze strip
under the pedals to contact with the ends of screws
recessed into the base. Compression springs should
be held in position by indentations in the base and
pedals.

POWER AMPLIFIER

The electronic piano is a device which is generally
improved by high peak power capability, one com-
mercial manufacturer incorporated a 150W peak
power rated system into his design. Completely satis-
factory results have however been obtained from the
system quoted above, and it is possible that a rating
between 15 and 25W (sine wave) could be acceptable.

One amplifier parameter only seems to have greater
than normal importance in this application and that
is intermodulation distortion. This is the effect where
the mixing of two notes, say at a third interval,
produces a strong difference frequency signal which
is detectable as a non musically related note to the
two intended notes. This is particularly noticeable in
the higher registers of the keyboard where the differ-
ence frequency is a note far removed towards the
lower end of the keyboard and is in the easily audible
range.
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Fig. 5.4. Circuit of Amplifier
It must be admitted that the author is somewhat
critical on this point although it does not affect his coMp0“E“Ts 000
enjoyment of the instrument,” and many observers
have judged the effect to be acceptable—it can be
found on the majority of commercial organs.
Intermodulation can occur throughout any ampli- AMPLIFIER
fier chain, and is minimised by maximising the
linearity of the system. The final intermodulation Resistors
culprit is the output stage of the Power Amplifier, R176 10k<2
and is related to the level of crossover distortion. R177 910Q
A number of amplifier designs provide adjustment of R178 4-7Q
the output stage quiescent conditions to reduce cross- .
P Capacitors
over ‘tut the move to hybrid integrated modules C92-C93  4,700uF elect 25V (2 off)
removes this facility. Hybrid modules of course make C94 0-47uF

for very easy construction and economy, and this
must be weighed against the level of intermod
which can be tolerated. The author’s instrument con-
tinues to use such an amplifier and these notes are

" only included to make the situation clear, and not to

deter the constructor from the use of these devices.

The circuit details of the amplifier and p.s.u. using
a Sanyo STKO25 are given in Fig. 5.4. The external
components are mounted on a group board, and the
completed unit fixed into the stool.

LOUDSPEAKERS

From the tone/voicing point of view the loud-
speaker used with the “Joanna™ is more important
than the Power Amplifier. It is also important that
the speaker has a relatively high power handling
capacity, designed for use with electronic musical
instruments where a rugged construction is vital.

If it is intended to use an existing hi-fi amplifier
it is strongly recommended that the normal hi-fi
speaker not be used since it is very likely that its
capacity is insufficient to handle the peak power
which can be and will be supplied by the amplifier
when used in this application. Since the piano relies
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C95-C96 47uF elect. 25V (2 off)
C97-C99 47uF (2 off)

Semiconductors
IC14 STK025
D28-D31 Bridge Rectifier (50V r.m.s. 2A)

Miscellaneous
F53 500mA fuse and panel fuseholder
F54-1-5A fuse and panel fuseholder
LP2-Mains neon
S$7-Mains switch
SK5 3 pin miniature mains socket
SK6 mono jack socket
T3-Transformer 30V centre tapped 2A
Heatsink (R.S. 149)
Groupboard
LS1-8Q 25W r.n.s.

Touch Resistors

R179-R214 1-5kQ 1W (36 off)
R215-R239 1-8kQ 1W (25 off)

Music Stand
Metal Frame 36in x #in dia. aluminium rod
Wooden crossbow 17in x %in x {in

Keyswitch
CPS1027 (Clef Products)




on very high peak power signals of short duration
to produce an acceptable overall mean power, the
ratio of peak to mean power required is much higher
than in the average programme {(music) played
through your hi-fi system, and the danger is that you
will increase playing volume without realising until
you produce distortion. Distortion due to overload-
ing the amplifier is not generally dangerous, but
distortion due to overloading the speaker is fatal to
that component.

The author has used 25W of amplifier (sine wave
rating) and 50W (nominal) of heavy duty speaker
over a period of five years with two designs of elec-
tronic piano, and whilst speakers of lower rating
have been damaged in experiments, no deterioration
has occurred in either a Fane POP50 or Goodmans
[2P. This is not to say that other equivalent units are
not available, but any speaker. used should be
‘designed for heavy duty work and its rating be
treated conservatively.

SPEAKER VOICING

From the voicing point of view the design as
presented is matched to the Goodmans 12P, mounted
facing downwards in the stool. Some variation in
tone quality occurs dependent on the floor .covering
as might be expected, but the range is acceptable.
This speaker appears to apply a heavy top cut to the
system, which could particularly affect the Harpsi-
chord voice if the voice circuits were not generally
bright. Experiments have been tried with smaller 8in
heavy duty units, where an improved treble response
is present. In order to restore the mellow piano tone,
capacitors were connected across R103, R105 and
R107 with values of 47nF in each case. This restored
the basic tone, finely adjusted by VR3, 4 and §, but
the body of sound in the bass associated with a 12in
speaker was sadly missing.

Y

STOOL

Cutting details for the stool used to house the
Goodmans 12P are given and the introductory photo
should prove adequate for constructional guidance.
The volume is below that recommended by Good-
mans, and the constructor may prefer to make a
more conventional cabinet to house the speaker and
amplifier.

FAULT FINDING

Generally in the event of a fault occurring in one
note it can be easily located to one of the 61 similar
circuits, and either experienced or inexperienced sub-
stitution of components attempted. Reference to the
relevant theory in the series should assist in this.

Some possibilities and causes of malfunction are
quoted—it is not intended to convey the impression
that such faults should be expected to occur.

I. Incorrect p.s.u. levels—Any general malfunc-
tion should first be followed by a check on
power supply voltages. There can be a fairly
widespread on voltage levels—see Part 2,
but particularly a severe fall in levels can
effect the operation of dividers and the master
tone generator.
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2. “Frog”—this could appear as a distinctive
grumbling distortion of a note played on its
own and may be present in all notes to some
degree. Such an effect would be caused by a
frequency modulation of the tone generation
system at a mains frequency and indicates
poor smoothing either in the p.s.u. (Cl, 2, 4)
or if only evident where a note is played it
is likely to be a fault in either CS or C6 on
the tone generator board.

3. Excessive break through—If one or more
notes break through predominantly into the
background, output diodes D22 to D26 on
the Envelope Boards should be suspected
and changed for the note concerned. Some
breakthrough will always be present and this
is minimised by adjustment of VR3, 4 and 5,
particularly the latter, on the Voice/Preamp
Board. Maximum breakthrough will occur
on the Harpsichord setting and is minimised
by adjustment of VR2.

4. Spurious sustain—If a note sustains without
the Sustain Pedal, the keyswitch should be
checked for that note to ensure that it rests

comfortably on the ground rod in the non -

playing condition. Sometimes this can be
confused for breakthrough.

5. Overload distortion. As explained earlier, this
may occur in the speaker if underated or the
Power Amplifier. Under exceptional circum-
stances it may occur in the preamplifier if the
Power Amplifier is of very low sensitivity,
VRS9 (preset gain) should be adjusted to give

' zero distortion on the Piano stop for maxi-
mum level setting and heavy playing.
Remember that two stops at once gives twice
the power, and three stops gives three times
the power. The level control on the front
panel should be reduced when multi-stops are
used. .

6. Mains hum—If this is continuous it is likely
to be due to interwiring—particularly with
respect to ground connections.

7. Intermodulation distortion—This has’ been
covered in detail above. Do not expect perfec-

tion .in this—it is an effect normally present

in a wide range of electronic musical instru-
ments.

NOTE: The mains fuse FS1 in Fig. 2.1 should be
IA. C10 and CI1 should be 47nF in Fig. 2.4. It has
been found that two diodes in series are necessary
in the D22-D26 and D11 positions.

The transformer specified for T2 is commonly
found with a 230V primary giving a high output.
A resistor of 220 ohms between OV and the junction
of Cl and C2 will reduce the voltage across Cl and
C2 on load.

—This concludes the Joanna series of articles. *
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SWEDISH SOLID STATE

When you come late into the
field you need to find market gaps
in which to become established
commercially. This is never more
true than in solid state technology
where, to all intents and purposes,
the big volume market is controlled
by the giants of the industry
operating internationally.

So newcomers ASEA-HAFO, a
subsidiary of the Swedish ASEA
electrical group, made the decision
not to compete at all in the. big
league but to go exclusively for the
more specialised custom-built
market. As ever, timing of the
operation was important and the
company .was building up its
potential just at the time that the
giants were losing all interest in
the custom-built market where,
almost by definition, volume is low.

But even with a comparatively
modest operation the start-up costs
are high if an adequate service is
to be offered. When | visited the
ASEA Group recently | was able
to see for myself where the money
goes. There is a fine modern pro-
duction plant, purpose built, with
all services piped in below floor,
clinically clean and immaculately
equipped. Another building in the
locality houses design staff, mask
production and an opto-electronics
group.

In the past three years £2 million
has been invested in the operation
and another £2 million is ear-
marked for expansion. But turnover
by the end of this year is estimated
in round figures at £3 million and
the first investment has already
been recovered.

Paradoxically, while thinking
small ASEA-HAFO was also think-
ing big, but in different areas. With
the big volume market virtually
closed the products would have to
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be rather special to attract profit-
able business in the low-volume
area. The first stage in planning
was therefore to set up a sub-
stantial computer-aided-design
(CAD) facility geared to ls.i.
CMOS technology. The actual pro-
duction process is licensed from
RCA. .

The most extraordinary part of
the story is that the CAD depart-
ment was built from scratch with
no previous experience. Hardware
and software could be bought but
only at a price which ASEA-HAFO
couldn’t then afford, especially on
the software side. Today there is a
fine computer installation with
some 200 software routines which
together give a wide range of CAD
programmes. Mechanisation con-
tinues into automated mask making
and, after semiconductor produc-
tion, into automatic testing.

Today ASEA-HAFO has a full
capability in production of CMOS
l.s.i., bipolar circuits, thick film
hybrids and opto-electronics.
Typical custom orders are for
10,000 units in CMOS and the
business is going well with a
design capacity of one circuit per
month.

ASEA-HAFO could not have
succeeded without the massive
backing of the ASEA Group,
founded in 1883 and dubbed the
GEC of Sweden. With 40,000
employees it ranks 11th in the
world league of electrical com-
panies. From a mass of company
statistics | think the most signifi-
cant is that sales per person
employed in 1974 was £14,000, a
fine example of productivity
achieved through quiet efficiency
and heavy investment in plant and
machinery.

One of the most fascinating pro-

ducts | saw was the ASEA
Industrial Robot which, suitably
programmed, can do repetitive

jobs like pallet loading of com-
ponents and some of the hardier
tasks in bad environments such as
welding and die-casting. A wonder-
ful production aid which can work
24 hours a day without fatigue and
clearly is designed to displace
people. When | asked whether
there was trade union pressure
against its introduction | was told
the unions welcomed it because
it saves the members doing dull
and dirty work, an attitude which
has helped Sweden become
prosperous.

MORE THAN A
HANDSHAKE

If all has gone well, the dramatic
handshake in space between
American astronauts and Russian
cosmonauts will have taken place
(it was due on July 15) following
the docking of the Apollo and
Soyuz spacecrafts.

The ceremonial aspects of the
occasion will perhaps have added
credence to current political moves
at detente between the two nations.
But after this phase of the opera-
tion, which you may have seen on
television, the real work began. In
the American case the astronauts
were due to conduct some 20
scientific investigations over the
following five days. And of several
groups of experiments the most
important  for the electronics
industry was that involving the
processing of semiconductor
materials in a high temperature
furnace under conditions  of
weightiessness.

This series of experiments was
started during the Skylab missions
in 1973 and 1974. Results were
promising. An improved furnace
was carried on the Apollo-Soyuz
mission as part of the programme
to confirm earlier Skylab findings

If crystal imperfections can be
eliminated by ‘“growina’ them
under weightless conditions it

should be possible to produce
more transistors per given area of
material and thus produce inte-
grated circuits with the ultimate in
component density.

The orbiting factory may not be
too far in the future. It is quite
conceivable that within a few
years we shall not think it at all
unusual that deliveries of semi-
conductor crystals should arrive
regularly on earth from outer
space.

MARITIME COMSATS

A more immediate prospect is
the realisation of commercial ship’s
communication by marine satellite.
W. Martin Lovell, deputy technical
director, Marconi Space and De-
fence Systems, gave an up-date on
the situation of the European
MAROTS programme at a Com-
munication Conference in Rotter-
dam.

Starting as a British national
programme, MAROTS has now
been transferred to the European
Space Agency (ESROQ). Structure
thermal tests are due for comple-
tion this year, the engineering
mode! completed bv mid-76, the
qualification model completed
early in 1977 and the flight model
ready for launch by Delta 3974 in
October 1977.

As well as being responsible for
the communications module, Mar-
coni are pressing ahead with a
shipborne terminal for general

‘marine use. The big market will not

come until the 1980’s when the
system has been demonstrated and
successful and ship owners decide
they can't afford to be without it.

Nobody is better qualified in
marine communication than Mar-
coni, the first company in the
world to exploit maritime communi-
cation by radio 75 years ago.

. .
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A selection ot readers’
suggestedcircuits, It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

F.M. CENTRE TUNING METER

IN v.h.f./f.m. broadcasts, the best
reception is arrived at when
one tunes to the centre of the S
curve of the detector stages, i.e. OV
d.c. output from the detector coil
(when conventional detector is em-
ployed).

Fig. | shows a circuit which
allows conversion of a signal
strength meter into a centre tuning
indicator; the only modification
required is the addition of a centre
mark on the meter scale.

The circuit gets its input directly
off the detector output (before any
coupling capacitors). The fe.t
serves two purposes: (a) very high

TWO FUNCTION R/C
CODER

THE circuits shown in Figs. | and 2
were developed as a result of the
1971 series **Logical Radio Control™".
I had difficulty in getting the coder
described in the series to work
reliably and so it was modified so that
the train of monostable-generated
puises was triggered by an astable
multivibrator.

This gave a system of fixed cycle
time which, if the individual pulse
lengths were kept short, made the
generation of a synchronising pulse
unnecessary as long as a suitable
decoder was used.

Difficulty in obtaining the retrigger-
able monostable (F9601) resulted in the
development of a 2-channel decoder.

The coder can easily be built on
Veroboard or a p.c.b. can be made up.
Due to the short rise and fall times of
the pulses, short wiring is desirable.
Decoupling of the supply with 0- 1uF
capacitors is also advisible. The proto-
type was powered from a 6V battery
with an QAS8I1 diode connected in the
+ ve lead.

Testing with an oscilloscope should
show a waveform of 36ms pulses (at
the collector of TR3) 0-3ms apart. The
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+12v

input impedance, so as not to
affect the audio and stereo switching
signals and (b) it responds to nega-
tive signals, yet does not require an
additional negative rail.

One would find that due to the
large spread of parameters. one
would have to alter slightly the
values of RI1, which could be re-
garded as the gain control. R3 may
also have to be changed, depending
on the meter employed.

To adjust the circuit, it is
required to tune into the far right
of the f.m. scale, far from any

broadcast station, and adjust the
preset until the meter indicates
centre.

Since no modification to the meter
itself is required, this circuit lends
itself easilv for switching from
centre tuning function to peak signal
tuning function.

M. Greenfeld,
Leeds.
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output of 1C3 should be pulses whose
length will depend on the setting of
VRI and VR2. The length of these
pulses should be variable from
approximately Ims to 7 5ms.

For those requiring control over
more than two functions it would be

Fig. 1

possible to add at least one more if not

two more monostables but care must be

taken that the maximum total pulse

length does not exceed
cycle time of 36ms.

S. D. G. Tucker,

Oxford.
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GAR GAS DETECTOR

LOUDSPEAKER FILTERING

BP 1 387 488

Fig. 1

Claims for a simple gas detector
primarily for use in motor vehicles
is outlined in BP 1 387 488 filed by
TRW Inc.

Exposure to anything over fifty
parts per mitlion of carbon mon-
oxiae for a period in excess of one
hour can affect the capability of a
driver, even though twice this con-
centration at three hours’ exposure
will be needed to cause perceptible
effects. Thus, a leaky exhaust pipe
can take the edge off a driver's
performance without him realising
1.

The circuit Fig. 1 shows a fuel
cell which includes an electrode in
the form of a heating element. This
element is connected between
supply, via ignition switch, and car
earth to maintain a temperature of
about 600'C. The element is sur-
rounded by a porous refractory
shroud of silica and alumina, the
shroud being coated by a porous
layer of tin oxide or other catalytic
metal oxide.

A second electrode is connected
via VR1 to the base of TR1. The
latter has its collector-emitter cir-
cuit connected to the warning lamp
and earth respectively.

The catalytic coating causes
oxidation of any carbon monoxide
present and the release of ions.
This causes current to flow across
the electrodes and TR1 to conduct
and operate the alarm.

The value of VR1 is adjusted to
control triggering of the alarm. for
instance at a concentration of car-
bon monoxide in the atmosphere
of 100 parts per million.
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In BP 1 385 346, Saba Schwarz-
walder Apparate-Bau-Anstalt August
Schwer Sohne GmbH refers to the
undesirable group radiation or in-
terference effects which occur
when several identical loud-
speakers are used in a single small
cabinet.

Where it is required to use one
high frequency tweeter or mid-
range unit with more than one
identical bass speakers, it is un-
acceptable to have the Dbass
speakers sharing the same load at
the region of crossover with the
middle or high range units.
Although the bass units may share
the same load over a part of their
operating frequency range, all but
one of them must be rolled off to
zero well before the crossover
range. According to the inventors,
this roll-off should be at around
12dB per octave and start at least
an octave below the crossover
point

A suitable circuit is shown in
Fig. 1. Two low frequency speakers
of identical type are independently
filtered. Loudspeaker LS1 is in
series with inductance L1 and in
parallel with C1. LS2 is in series
with L2 and in parallel with C2.

As shown in Fig. 2, the filter for
LS1 is a low-pass filter with a top
cut-off of substantially f,. The filter
has a slope of 12dB per octave and
overlaps the curve of the high pass
filter for a tweeter. The filter for
LS2 also acts as a low pass filter
but with a cut-off at f which lies

more than an octave lower than f,.
Thus, only LS1 is effective at the

BP 1 385 346

o

Fig. 1

"
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Fig. 2

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray,

Orpington, Kent.
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overlap region and there is no
group effect.

TV SOUND UNIT BP 1 389 228

in BP 1 389 228, Dinosaur Elec-
tronics Limited,* assignees of
Anthony Burton of Windsor, claim
commercial protection for a TV
sound unit. This enables high
fidelity sound to be derived from a
conventional TV receiver by pick-
ing up stray if. sound radiation,
demodulating it and feeding it to
the auxiliary socket of a conven-
tional hifi system. The patent
appears to cover the commercially
available Telefi, and the claims are
probably broad enouah to monopo-
lise most other stray pick-up
systems, including last month's PE
design.

As previously explained in this
column, British Patent Law is not
such an ass as to prevent amateur
constructors from conducting
private experiments in their own
homes (for instance based on
circuitry published in the elec-
tronics press); but any home
constructor who feels inclined to
move on into even low-scale
production of a patented device
should take legal advice before
doing so.

The Dinosaur patent explains
how the tuner output of a con-
ventional television receiver is
passed to an if. amplifier and
vision detector. This feeds a vision
signal to the video circuits and a
sound carrier signal to a sound

i.f. amplifier, a limiter and a
frequency discriminator.
The sound carrier signal is

equal to the difference between the
vision and the sound carrier
frequencies and is frequency
modulated with sound information.
Inevitably there is stray radiation
from the i.f. strip, and in 1971 the
inventor lodged a patent claim for
the straightforward but clever
approach of capturing some of this
stray signal by a tuned pick-up and
amplifying and demodulating it to
provide a high quality audio signal.

The patent covers all types of
pick-up, including a coil or aerial
and various transformer circuitry
for connecting the pick-up to the
external amplifier and demodulator.

*The above mentioned patent
is now held by Rola Celestion Ltd.,
manufacturers of the ‘'Telefi”
sound unit.

Price 33p each
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His final article of the series looks at some opto
T electronic devices and digital encoding transducers
for monitoring shaft rotation or position.

SOME BASICS OF LIGHT

Technically, the term *‘light ™" means electromagnetic
radiation having a frequency or wavelength which can
be perceived by the human eye. The percentage of the
available electromagnetic spectrum occupied by visible
radiation is in fact very small and covers the wavelength
range from 4,000 to 7,000 A (Angstrom units). The
wavelength and frequency of the electromagnetic
waves are related to the velocity of light by the well-
known relationship:

Velocity = Frequency ~ Wavelength

The velocity of light is approximately 3 x 10%
metres/second and is a constant. Consequently short
wavelengths correspond to the high frequencies and
vice versa. The wavelength range above, quoted in
can be related to more common units of length by
noting that ’

1 A = 10~*cm and 10,000 A = 10-*mm = lum

Thus the wavelength range of visible light is from
0:4 to 0-7 thousandths of a mm which is very short
when compared to the radio wavelengths in everyday
use.

There are two related aspects of light that are used,
together or separately, to explain many phenomena
associated with light. Optical phenomena such as
interference and diffraction patterns are explained by
a wave theory such as that involved with radio waves.
However, other phenomena are better explained by
the quantum theory in which particle-like aspects of
light are considered. According to this theory, light
can be considered as discrete quanta or packets called
photons.

These photons are uncharged particles each having
an energy which depends only on their frequency or
wavelength as given by
hc
T
where 4 is a constant (known as Planck’s constant),
¢ is the velocity of light and A is the wavelength of
the light.

Notice that this relationship shows the energy as
increasing as the wavelength decreases. The energy
associated with any particular wavelength of light can
be obtained from the above equation, which can be
~implified by putting in the values of ¢ and 4 thus,

12,400
A (Angstrom)

Energy (in electron volts) =

Energy E (in eV) =

* North Staffordshire Polytechnic
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Table 6.1. Optical energy gaps of photodetec-
tor materials

Energy
Chemical Gap

Material Symbol at 300°K
(eV)
Cadmium Sulphide Cds 2:4
Cadmium Selenide CdSe 17
Gallium Arsenide GaAs 14
Silicon Si 11
Germanium Ge 07
Indium Arsenide InAs 0-43
Lead Sulphide PbS 0-37
Lead Selenide PbSe 0-26
Indium Antimonide InSb 0-23

For the visible spectrum limits this will give us

Violet light (A = 4,000 A), E = 3-1 eV
Red light (A = 7,000 A), E = 1-77 eV

Incidentally, the electron-volt unit of energy is the
energy acquired by an electron when raised through a
potential difference of one volt. Compared to the more
familiar units of energy, the Joule, the eV unit is very
small and the two units are related by

1 Joule = 6-24 x 108 eV

Photons can be emitted from the atoms of certain
materials when electrons within change their energy
from a high level to a lower level. The energy of the
emitted photon will be equal to the energy lost in
falling from the high to the low level. This energy
difference is known as the energy gap and is also
usually expressed in eV. Photons can also be absorbed
by a variety of materials. If the energy of the entering
photon is greater than the inherent energy gap of. the
material the valence electrons in the material can be
excited and lifted up to the conduction band level
with the resultant creation of free electron (and hole)
current carriers. This particular process is in fact the
basis of operation of all photodetectors, regardless of
the particular media. Typical energy gaps for several
materials used in the manufacture of photodetectors
are shown in Table 6.1.

BASIC PHOTO-DETECTOR PARAMETERS
The photodetector transducer is the heart of most
opto-electronic systems and the selection of the best
detector for the particular application is often very
important. Obviously the photodetector must be con-
sidered in relation to the light source, which might be
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the sun, a filament lamp, a light emitting diode or a
laser. Photodetectors can be divided into two classes.

|I. Thermal Detectors in which the radiation is ab-
sorbed, converted into heat, and the detector responds
to the change of temperature.

2. Quantum Detectors which respond directly to the
incident photons. This class can be subdivided into

(a) Photo-emissive, where the incident photons
release electrons from the surface of the detector
material. This phenomena occurs'in vacuum, as in
vacuum photo-diodes or phototube multipliers.

(b) Photo-voltaic, where a voltage is self-generated
when light strikes the detector without any external
bias. The solar cell is a well known example of this
type but photo-diode operation is also based on this
effect.

(c) Photo-conductive, where the conductivity of the
photo sensor changes as a function of the incident
light. These can be undoped devices such as photo-
resistors, or doped photoconductors such as photo-
diodes and similar devices.

In the selection of a photodetector transducer it is
usually necessary to consider the following four
parameters in relation to the application.

SPECTRAL RESPONSE

This is really a measure of the wavelength range over
which the detector can respond. If the lightsource
spectrum ranges from, say, 4,000 to 8,000 A with a peak
at-6,000, then a detector with a similar response, or at
least an appreciable spectral overlap, should be used.
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FREQUENCY RESPONSE

This relates to the speed with which the detector can
respond to changes in the level of the incident light and
is important when modulated radiation is to be used.

NOISE

Any random fluctuation of output current or voltage
constitutes an unwanted noise signal. The term dark
current is often used to denote the d.c. photodetector
output current that exists under dark conditions
whereas the noise current is the random a.c. output.
Noise is directly proportional to the square root of the
detector area.

RESPONSIVITY

This refers to a detector’s sensitivity or output per
unit light input. The responsivity can be expressed in
various ways such as ‘output current in milliamperes
per input radiant light flux in watts.

SIGNAL/NOISE PERFORMANCE

The minimum detectable signal level will depend on
the amount of noise produced within the photodetector.
The performance is sometimes specified in terms of a
Noise Equivalent Power (NEP) which is defined as the
input (signal) power required to produce a signal/
noise ratio of unity when using a bandwidth of 1Hz.
Since the noise depends on the area of the photodetec-
tor and the bandwidth being considered, care must be
taken when comparing different devices.

A variety of common photodetectors will now be
dealt with in some greater depth.

PHOTOMULTIPLIERS

. One of the traditional devices for detecting light is the
photomultiplier tube. These devices provide high
sensitivity and speed and the operating principle is
illustrated in Fig. 6.1. Incident light releases electrons
from a photocathode which has peak spectral response
in the 4,000 to 5,000 A range. The electrons are focused
and accelerated towards the first dynode by appropriate
electric fields and here additional electrons are released
by the process of secondary emission. The number of
secondary electrons emitted per incident primary
electron, ranges between 1 and 5 typically and by using
a series of dynodes, current gains (overall) of 10° or
more can be obtained.

Photomultipliers and their newer counterparts,
continuous channel multipliers, are usually the best
choice for applications requiring extremely low-level
light detection with frequency responses greater than a
few megahertz. However, a wide range of solid state
photo sensor/amplifier configurations are possible
which can give comparable speed or sensitivity, and
superior performance can often be achieved in low
speed applications.

BULK PHOTOCONDUCTORS

In these devices a thin film of photo-conductive
material is exposed to the incident light. Provided the
energy is sufficient the photons can release electron-hole
pairs in the material and the resistance of the cell
therefore falls as the intensity of the light increases. An
external battery and circuit is required for these devices
and Fig. 6.2 illustrates the principles outlined for one
particular device, the CdS cell.
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Such cells exhibit an approximately exponential
variation of resistance with ratios of dark to light
resistance of about 1,000:1. The response is relatively
slow, especially when the light source decreases or
goes off, since it takes longer for the electrons to “drain"
back to the valence band due to trapping in imper-
fections within the material. Resistive photo conduc-
“tors also exhibit temperature effects which vary with
light level and generally speaking the faster response
materials are less temperature stable than the slow
response types.

PHOTODIODES

In this case the detector uses a doped' semiconductor
p-n junction and the incident radiation generates hole/
electron pairs providing the photon energy exceeds the
energy gap requirements. The pair generation will
occur at various depths depending on the energy of the
photons and the nature and thickness of the materials.
If the pairs are produced outside the junction depletion
region there is a greater probability of them recombining
so the depletion region is often widened by increasing
the reverse bias across the diode.
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This also decreases the transit time of the holes and
<lectrons. Sometimes an intrinsic layer is interposed
between the p and n regions and this gives the device a
p.i.n. structure which also produces a wider depletion
region. The p.i.n. photodiode has a lower junction
capacitance by virtue of the increase in the “‘plate”
separation and this makes the device much faster than
the conventional p-n type.

The p.i.n. structure also exhibits low noise and dark
current plus greater efficiency at the longer wavelengths.

A typical structure is shown in Fig. 6.3 together with
typical current-voltage characteristics. Operation with
fixed reverse bias gives a current mode (high internal
resistance) characteristic in which the output current is
a linear function of incident radiation over about ten
decades. Operation at constant bias current is also
possible but gives more distortion in ‘“‘linear’ applica-
tions and a greater dependance on environment and
bias current stability.

Fig. 6.4 illustrates the current mode where the reverse
bias voltage across the diode is provided by the amplifier
action and supply Vg The virtual earth principle
resulting from 4 » 1 means that ¢ is almost zero. The
diode bias is thus fixed at Vg volts and the photodiode
current, /p, is used to drive the amplifier as a current
to voltage converter, to give an output voltage pro-
portional to diode current.

AVALANCHE PHOTODIODE

The avalanche photodiode is a special photodiode
designed for operation in the avalanche breakdown
region in order to achieve internal photo-current
multiplication. The electrons, produced by pair
generation, drift into the avalanche region of the device
where they are rapidly accelerated by an intense electric
field. The high velocities give a high probability of
generation of additional electrons by impact ionisation.
The ionisation rate is a strong function of applied
voltage because the electric field strength determines the
energy of the generated current carriers and hence the
overall current multiplication. The avalanche photo-
diode is a sort of solid state equivalent to the photo
multiplier tube.

SOLAR CELLS

The advent of the space age resulted in extensive
research into the area of direct conversion of solar
energy into electrical energy. More recently, a growing
need for energy conservation has come about and it
seems likely that solar cell development will continue
for certain applications. To be a good energy converter
the solar cell spectral response should match the sun’s
spectrum which peaks at about 5,000 A and yields an
irradience level of about 100mW/cm?* at the earth
surface. For energy conversion applications it is also
desirable to have a high power conversion efficiency.

“Typical solar cells for such applications must have
low internal resistances and the basic structure, opera-
tion and fabrication are similar to the silicon photo-
diode. The doping levels and areas are much higher
however and the top layer of the junction is very thin
to extend the U.V. response to match the solar spec-
trum. In some cells the contact resistance is decreased
by using a fine mesh contact and normally the cells
are operated without bias in the photo voltaic mode.

Solar cells are often used in photographic exposure
meters. In this application the solar cell is superior to a
photodiode due to the larger area and therefore high

Practical Electronics
1

September 1975



SONY HALF PRICE

These top quality SQ Decoder/Amplifiers are offered at half price while stocks last.
Brand new in manufacturers’ cartons with one year guarantee.

SQA 100

SQ DECODER/AMPLIFIER SQA 200

S50 A waratis ana space aving 50 dscodaampiter OUR SPECIAL HALF

which can convert ur exlating ster idi

ampililier oo & tape/aaurce momar swcm 16 exey L et PRICE OFFER
£38-80 incl. VAT

reallam—Just add model SQA 100 and s pair of rear spe
REC. RETAIL PRICE £77 68 incl. VAT

Other features include tone controis, balance controls
power amplifier giving 6W RMS output per channel,
Please add £1-50 P. & P. and Insurance

volume control for simultanacus adjustmant of 4 ch

and decoder output contry v independent use of decoder.
Many of your favourite art now recording aibuma in SQ—
ask at your local record shop

SQA 200

SQ DECODER/AMPLIFIER )

SQA 200. Providing an output of 8W AMS per channel for the rear speakers, SQA 200 is a decoder/
amplifier designed specifically to work with those complete audlo units systems provided with a
tape-source monitor switch. Now that so many of your favourite artists are recording SQ albums,
the addition of SQA 200 plus a pair of rear speakers will add a new dimension to your stereo system.

REC. RETAIL £52-00 incl. VAT
QUR SPECIAL HALF PRICE OFFER

ONLY £26-00 incl. VAT
Please add £1:50 P & P. and Insurance

DECLON FOAM SPEAKER FRONTS THE FABULOUS SANSUI 210 TUNER AMPLIFIER
as used by leading manufacturers __ i 72 =
— REC. RETAIL PRICE
£111-85 incl. VAT
OUR PRICE
£74-95 incl. VAT

+ £1:50 P, & P. and insurance

183 x 10 x § black or brown £2-00 each
22 x 12 x : brown £2-50 each
29 x 11 x } brown £3-00 each
26 x 151 x 4 brown £3-00 each
?lomul 210 34W AM/FM Sterec Multiplex Tuner Amplifier. Equipped with an FET tront end
for exceptionally sensitive FM reception, linear scale FM dial for precise tuning and auto-

matic FM stereo/mono switching, this model aiso provides a full system of accessory circuits,
wide 30 to 25,000Hz power bandwidth and holds distortion to less than 1%.

Prices include VAT and Post and Packing.

Can be easily cut to suit any loudspeaker
enclosure.

Pattern as illustrated

P.O. BOX 4G
GILLINGHAM
KENT, ME7 5LB

CHEQUES, P.0.s AND
MONEY ORDERS TO

medway mail order co.

TRANSISTORS
' & DIODES

INTEGRATED
CIRCUITS

vero ewgm
VERO PINSx36 28p, -

T I ) G.69 COPPER CLAD VEROBOARD O, 1"

709 DIL14 29p LM377 2x2We€2.87 Price each
DIGIT 0-9DP 89p ea 555 TIMER  54p Lw3s0 2W AF B9p ACL27 & 128 16p  1as spss serign 24%57 29p 21x31" 26p.31x31"31p.
GREENSYELLOW €1.40 703 RF/IF  28p LM38l 2xPre £2 AC187 & 188 19p 1o a1 70 31"x5" 31p 3ix 17" £1.50
JUMBO LED 0.6" 747 709 T099 23p  LM3900 4xOPA69p  AD149 43 Lo 4o sap DIL IC's BOARDS 6x41" £1,50
DISPLAY £2.25 ea. 709 DIL 14 28p MC1303 £€1.20 AD161 & 162 33p T P o4 way edge connector 60p
710 DIL 14 34p MC1306 49p  BC107 & 108 sgp 1IP 2955 90p g L0 JGE® DTAIN 31x170 €1,
3015F 0-9DP €1 ea. 723 Reg.  54p MC13108LEDS2.65 BC109 10p TIP 3055 55 L/ R CUTTER 45p.FEC ETCH PAK 50p
ZENON FLASH TUBE 741 DIL 8  27p MC1312 SQ €2.10 BC147/8/9 10p TIS43 see2y2646 :
¢4, .Data 15p. 741 DIL 14 29p MC1330 69p  BC157/8/9 12p EZTX1098301 13p @&&@ @n@@
741 TO99 29p MC1339 2xPre €1 BC167/8/9 12p 1N4001 4p [;@
LE DS [r@d ﬂ@[@ 747 2x741  70p NC1350 55p  BC177/8/9 p 1N4004 & 7 7p  pRINTED CIRCUIT BOARD KIT ¢1.69
748 DIL 8 33p NE536 fetOPA €2  BC182/3/444L10p 1N4148 & 914 4p pECON NO MESS ETCH PAK NEW 69p
7805 5V  €1.40 NE540 Driver ¢1 BC212/3/444L11p 2N697 14p  pDECON DESOLDER BRAID REEL 59p
LEDS 209 STYLE ONLY 13p ea 7812 & 15 £1.40 NE550 2vRef 79p  BCY70/1/2 17p  2N706:8 11p ‘HEATSINKS
TIL 209 WITH CLIP RED 15p ea 76013 6% AF €1 NES55 Timer 55p  BD131 & 132 39p 2N2646 UJT 32p
TIL 211 & CLIP GREEN 29p ea 8038 SIG GEN €3 NESS56 2x" £1.20  BFRS51 2N2304 & 5 20p 5F/TO5 & 18F/T018 Sp ea.TV4 15p,
LARGE 0.2" & CLIP RED 17p ea gA§022 5;1 NES560 ;& cg{g BFR50/51 23p Zzggzgroyg 1?,:: TV3/T03 16p.EXTRUDED 4" 4Y1 29p.
LARGE 0.2" CLIP GREEN 30p ea A304 p NES61 £3. BFR50/51 23 2 5 bl
309 STYLE OR .2"ORANGE 39p ea Ca3048 £5 NEsez PLL 316  prnay’ asov 29§ 2N3055 115§ 37p 109308 GAS DETECTOR £1.80 ea.
INFRA RED LED £1,2N5777 33p, CA3052 £1,50 NE565 PLL £€2,69 BFYS50/1/2  15p 2N3563 & 64 16p  LOGIC PROBE TTL TESTER PEN ¢5
CA3054 €1 SN72709 709,28p  2N3614 19p CAPACITORS
H T@ [] ﬂ[@ LM300 2-20V £2 SN72741 741 26p BSX19/20/21 16p° 2N3702 & 3 9p
! LM301 OPA  45p SN72748 748 33p Mgggggg ggp 2N3704 & 5 10p CERAMIC 22pf to 0.luf 50v 5p,
LM304 0-40V €3 SN76660 IF ¢l M P 2N3706 & 7 9p ELECTROLYTIC:10/50/100 uf in
P o T Ivithiaca g1p L30T OPA  49p SN76611 IFel,25 MPUL3L PUT 490 3N3708 & 9 8p  10v 5p.25v 6p,50v Bp.2uf/10v 5p.
LM308 HiBo '95p Tgbéio &IF €2 g:gi EASKBI gp 2N3710 & 11 10p 1000 uf/25v 18p,200/500 25v 9p.
i LM309K 5V £1.48 TBAB10 7WAF 99p P 2N3819E FET 16p
IM372 IF ¢1.80 ZN414 RX €1.09  TIP 20 & 30 52p 2n3823F FET 17p POTENTIOMETERS (POTS) 4B or EGIN
TIP 31 & 32 69p 2N3904/5/6 15p LIN or LOG ROTARY 13p.SWITCH 14p

SPECIAL OFFERS
2N3055 FULL HIGH SPEC 115W 37p

FULL SELECTION IN OUR FREE LISTS, DUAL 45p.SLIDERS 29p.STEREO 57p

FLUORESCENT LIGHTS 12V MADE IN UK KNoBs 7p.PRESETS 6PRESISTORS 1ip

8 WATT 13" £3. 13% 22" £3.50 741C 8PIN DIL 27p.MFC40Q00B 33p NEW TRAMPUS FULL SPEC PAKS SWITCHES: SPST 18p. DPDT 25p.
NES555 TIMER 55p,ZN414 RX £1,09
DiBiTHL ELDEH BC109 9p.2N3819e 16p.BFYS1 15p ThK B 19 heb LhpS gur cholce £1| Dy pLugs ALL 12p, SockeTs 10p,
IC AYS1224 4 DIGIT CLOCK €3.75 PAK C 4 2N3055 £1.D 12 8C109 ¢1| ALI CASES ABS/AB7 SOp.AB13 65p.
MM5311/4 6 DIGIT CLOCK €7 ']qn TTL PAK E 10 BC182 £1.F 11 2N3704 ¢1| TRANSFORMERS 1A 6v6v or 12v12y
E L — PAK G 8 BFY51 ¢1.H 9 2N3819ec1| Only €1,34.100mA type CT 75p.
s 7473/74/76 29p PAK J 9 2N3053 €1.K 40 1N914 ¢1
CASSET! @ﬂ@“?S 7400 GATES 13p 7475 15p Ul sochets
me(hﬂnus 7404 INVERT 17p 7490 52p  BZY88 400mW 14/50V SCR 36D  TEXAS GOLD
7401/2/10etcldp 7491/2/3/4 59p  ZENER DIODES 9p TAG1/400  55p [OW PROFILE ea
NEW 8tk CARTRIDGE MECHANISM £8 7413 SCMITT 31p 74100 74175 €1 Cl106 & 7 SCR D1 g 14,& 16 PIN 13p
7440 BUFFER 14p 74121 3zp  BRIDGE RECT 447400V 53 o
STEREORCASSHETE RMECHANISURCL 3 VS 447 DRIVER 89p 74123 s9p 1A S0V 20P  5c146D TRIAC SOLDERCON STRIPS:
Suitable for 'PW ASCOT' recorder /447 P Y= 100 PINS 50p.1K £3.
with heads etc.SEND 15p for DATA 7470 & 7472 20p 74141(a7441)73p  BRI0O DIAC  25p 10a 400V  75p
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VALVE MAIL ORDER CO.

Si“CIair SyStem 4000 l6a WELLFIELD ROAD, LONDON SW16 2BS

SPECIAL EXPRESS MAIL ORDER SERVICE

£p £p 2p £p £p
IN21 - 017 | AFZ11 115 | BY213  0-25 | 0AZ206 0-45 | 28170 010
IN23 085 | AFZ12 200 | BYZ10 0-45 | 0AZ206 045 | 28271 018
INS5 088 | ASYZ6 095 | BYZI1 040 | OAz207 045 |ZT21 OB
IN253  0:50 | ABY27 038 | BYZ12  0.40 [ OAZ208 0-40 | 21X 107 0.2
1N256 0-50 | ABY28  0-25 | BYZ13 0-42 | OAZ209 0-40 | ZTX108 0-08
ING#5>  0-16 | ABY2Y  0-30 | BYZ15 125 | 0AZ210 0-40 | ZTX300 0.13
IN725A 020 | ABY36 0256 | BYZI6  0-80 | 0AZ211 0-40 | ZTX304 0-24
IN914 008 | ABY30  0-20 | BZYSS 010 ( 0AZ222 0-45 | ZTX000 0-13
INd007 Q.1g | A8Y51 040 C111 0-55 | 0AZ223 0.45 | ZTX303 0-18
. ABY53  0-20 | CR81/00 0-36 | 0AZ224 0.45 | ZTX631 025
18113 085 | xqy55  0-20 | CHSI/40 060 | 0AZ24]1 0.28
18202 0-28 | ASY62  0-25 | CB4B 1.90 | 0aZ242 0.15 | INTEGRATED
26371  0-40 | ABY66  0-38 | C810B  8.50 | 0AZ244 0.25 | CIRCUITS
2G381  0-82 | ABZ21  1.00 | DDO00  0-15 | 0AZ246 0-15 | 7400 018

0 Y ASZ23 075 | DD003 015 | 0AZ290 0-38 | 7401 .18

jg:}: :2 AUL04  1.00 | DDOO6 025 | oc1g 1-00 | 7402 ST

2N404  o.gp | AUY10 1-00 1 DD0o07 040 | oCr6T  1.00 | 7403 16

UN6y7 0.6 | BC107 @14 DDoos 038 | 0Cly 0-50 | 7404 28

ZNegs 0.0 | DEI08 0131 GD3 033 [ oC22 1.0 | 7405 .82

INvoe  0.09 | BC109 014 ) GDs 010 | oc2s  1.95 | 7406 .42

e wa um ’ UN706A 0ag | DC113 0181GD5 083 |oc24 10 | 7407 42

. IN70sT 018 bolls  020lGbs 095 ocas 040 | 7408 .28

Black, beautiful, andincredibly ~ ofaround £50. INT09 040 | BCIl6A 088 | GEnior oidg | OS2 Tt 1
good value. Sinclair's two self- The System;4000 tuner TR 85 ey hD GETI03 040 | 0C20 045 | 741l 038
contained hi-fi units -in one completes a handsome, hard- N 084 Bo1zs 020 | GETIS 080 =2 GBS 38
handsome, elegant style. working system. aN1303  01g | G120 088 GETLLS 090 | ocss o0 418 38
H H D 4 ol o o i o,

A17 watts per channel Engineered and designed D OF BC40 088 | GrTizo 0.0 ocis B a0 $14
g . > 7 o xR 7] v, R B
amplifier and a matching toaccompany the System UNI30E 028 | Bolse  O0e GETETY g::g oces o070 422 25
FMtuner. 4000 stereo amplifier, the FM ?nggé g'” BCI49 010 | GETS80 060 | 0CdaM  o.09 | 7425 .37
ifi t tchesiti ificati sR1%08 028 | BCIGT 014 | GETS81 025 | 0C4s 0-20 | 7427 .87

The amplifier offers 17 W uner matches itin specification IN2147 078 | BC168 012 | GETSB2 0-35 | OGIaM  o.1g | 7428 -40
RMS per channel output... and design -and ataround £40 iNaigo 078 | BCIO 083 |GETSss 040 (oCis og7 | 1430 16
i IN2Y s GEX44 J 357 ’ - %

0.05% total harmonic completes a system of N 9% |BcYst o045 | aEXssn o5 ooy 060 | 7433 .37
distortion... and a price tag outstanding value. 2N9369a 0-18 | BCY32 085 | GEX941 045 | 0Coy  0.60 | 7437 37
UN2448  1gp | BCYS3 038 GJ3M 050 | 0Ces  0.50 | 7438 | 087

s LS IBcYss o045 |GyiM 050 | ocTo  g18 | 7440 .22

NS 0T |BCYss 088 | GIsM 08510071 g | 441AN 088

. INaese  Oo0|Bcyss 180 | it 080 | ocTz 0.8 | 7442 .79

' 0 A olgo BCY40 080 | HG1005 0-80 | 0C73 0-50 | 7450 118

: 2020044 0201 BCY42  0-30 | HB100A 020 | 0C74  0.80 | 7451 0-16

~em Sinclair. fi gggggg 3:2;3 gg¥70 gég MATI00 0-20 | 0C75 0-30 | 7463 0.1:

ifier ® | ; i 71 022 | MATIO1 025 .30 | 7454 01

4000 ampli : 2N2924 013 | Roz10 060 | MAT120 8-20 gg;g 8-22 7460 0-18

2N2925 018 | BCZ11  0-85 | MATI21 0.5 7470 0-36
P 0C78 2
;ggggg 8:2 BD121  1.00 | MJE340 0-47 | 0C790 833 7472 0-38
IN3065 045 BD123 1.00 | MJE520 0-83 | OCB1 0-29 | 7473 0-41
2N3702 041 BD124  0-85 | MJE2935 1-27 | 0C81D 0-28 | 7474 0-42
2N3705 015 BDY11l 145 | MJE3055 0-77 | OC81M  0-20' | 7475 0-59
2N3706 011 BF115  0-20 | MPF102 040 | 0C81DM 018 | 7476 0-45
2N o018 | BE267  0-25 | MPF103 0-88 [ 0C81z  0.45 | 7480 0-60
2N370p 040 | BELS 038 | MPFl04 038
2N3710 011 BF181 0-85 | MPF105 0-86 | 0C82D 0-25 | 7483 110
2N3711 o011 | BE184  0-22 | NXT128 0-45 | 0C83 0-27 | 7484 1.00
2N3819 .88 | BE180  0-28 | NKT120 030 | 0Cg4 0-90 | 7486 0-47
2N4¢289  0-30 35}32 '8‘}‘3’ Eﬂ% ial 8'%: OCI1i 7491AN ?go
INSbar o83 |BFI6 015 oonss 18| 1w
28301 0.59 BF197 016 | NKT216 0-40 | 0C139 0-40 | 7493 0-70
28304  1.15 | BEB6L 025 | NKT217 045 | 0C140  1.14 | 7494 0-80
29501 (.76 | BEB98 025 | NKT218 0.45 | oc141  0.80 | 7495  0-80
28703 1.00 | BEX12 020 | NKT219 038 | 0C169 .20 | 7496 0-85
AA129  0.20 BFX13 0-26 | NKT222 0-30 | 0C170 0.0 | 7487 387
AAZI2 075 BFX29 0-28 | NKT224 025 | 0C171 0-30 | 74200 1.89
AAZ13 012 BFX30 028 | NKT251 0-24 0C200 0-54 | 74107 0-45
AC107 0-51 BFX35 098 | NKT271 0-20 0C201 1.00 | 74110 0-58
7 bexss oo NkmTi oae|OS1 Lob|7ale o

i i e - ACI26 0-25
Getthe fulltechnical senditto the no-stamp-needed ACla7  ogs | BEX84 028 NKTo73 020 [ 0C203 0.8 | 74118 0-80

ifications. FREEPOST address below. % 5 028 | NKT274 0.20 | 00204 74119 1.68
specifications... A L ) oazy g_gg BFX86 025 | NKT275 085 | goags oo | 74121 080
See whatimpartial hi-fi We'll send you the Sinclair ac18s  o0.50 | BEX87 028 | NKT277 020 | 0C208 140 (74122 070
journals thought of its fact-file - giving you all you ACY17 040 | 5Ey10 050 | NKL21S 028 oca7  Loo| 74t o8
performance... need to know about System roel B gglg‘ 280 | NKT304 076 | 0C470 o8 70145 136
And read up on the rest of 4000, and the rest of the | Acyzo oz BFYls 048 | NKT40s 020 QorTL 120700 1o
the Sinclairrange... Sinclair hi-firange. ‘or of BEYID &85 | NKT68 0-90 | ORPGO  0.85 4154 2,00
Its all in the Sinclair hi-fi Plus information abouta ACYRl 088 |BFY& 100|NkTrs o8 | orrel oS8 |Thic 100
range fact-file. few extras you're sure to find ACY38 078 g;gg‘l’ 3355 NKT777 088 | 9X631  0.45 ;:}gg g:g:
Send for Sinclair's ratherinteresting. ACYAl 0% |Brvse og0| QA2 Q7%)BX6% 098 | 74174 187
tact-file now! You've plenty to gain... so ACY4d °'§§ Bryod o o4s &-R sXedl 076 | 14175 {j;:
See ifthe answer's here - Uil CeLemmesH ADIS 080 Boxsr oo | QAL 00 oxosi  ooe |14 %0
the information on the Sinclair Radionics Ltd, 23133 8::: BSX60 0-98 | 0A74 8:15 8X64s 085 | 74192 :-88
componentyou've been London Road, Stives, ATloe 030 | DaYle oi5|oam o010 '\I:igl‘;ol’ oeb ) 74104 10
looking for. Huntingdon, Cambs., PE17 4HJ AFL; 096 | BSY2T 080 | 0Nl 08| nl 0y, gog| 74190 10
Simply cutthe couponand ~ Stlves (0480) 64646 ARG o | A o0 loass 05| VO0[201 050|741 130
— — — — — —— — —— — AF118  0-57 | BSY95 012 | 0A90  0.07 | V60/201P 075 | 74198 2.77
K . o . AF119  0-20 | BT102/500R | QAp1 0.07 | XAI01  0-10 | 74199 252
Please send me the Sinclair range fact-file immediately AF12¢4 030 07610495 007 | XAL0Z 08| L
AFI26  0-830 |-BTY42 092 | 0A200 0.08 | XA151 015 _:Jg“fn: ﬂle'
AF126 0-30 | BTY79/100R 0A202 008 | XA152 0156 “oinngLe
Name AF127  0-30 075 | 0A210 020 [ XAl61 0.5 | 14P o1
AF139 0-41 | BTY79/400R 0A211 0-35 | XAl62 0-25 16 pin DIL
Add AF178  0-56 110 | 0AZ200 0-50 | XB101  0-43 2 .1
ress AF17¢ 0-65 | BY100 0-27 | 0AZ201 0-45 | XB102 0-30
AF180  0-55 [ BYi26 0-14 [ 0AZ202 0-45 | XB103  0-35
in ominim ckomt sk
PE[8/4K I e - -
/ Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m.
To: Sinclair Radionics Ltd, Please print Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m. | Prices correct
FREEPOST, Stives, . R Turm; C.W.(d).'onll‘!' . I'ol'e!. 01-677 2424-7 when going
Huntingdon, Cambs., PE174BR ost and Packing 10p per order. pross
L ¢ EI :lEI V.A.T. Transistors25%. Integrated Circuits 8%. to "
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current capability leading to a more robust meter
movement. The use of the photovoltaic mode means
that a battery is not required and the output current
is a linear function of the incident radiation for several
decades.

PHOTOTRANSISTOR

This device combines the ability to detect light and
provide gain in a single device. The structure is similar
to that of a conventional planar transistor except that
a window or lens is provided in the case. The incident
light generates hole-electron pairs in the vicinity of the
relatively large reverse biased collector-base junction
and these give rise to additional current by virtue of
transistor action.

The dark current is also magnified by this same
mechanism so that there is no basic improvement in
signal/dark current ratio. Thecollector-base capacitance
also affects the frequency response which is usually
inferior to that obtained from a photodiode/amplifier
combination. Variation of transistor gain (f) with
current also affects the linearity and consequently
their best area of application is in *“ON-OFF’situations
such as punched card and paper tape readers.

Linear arrays of devices have been produced for such
applications. More recently photo field effect and related
devices have been developed for specialised uses and
light activated thyristors are yet another example of
the growth that is taking place. Infra red detectors have
also been developed, largely due to military applications
in the first instance and many of these require operation
at low temperatures.

LIGHT SOURCES

The most common form of light source is the incan-
descent lamp which is available in a wide variety of
shapes and sizes. Gas discharge lamps are also well
known and widely used in neon displays and fluorescent
lighting systems, but there is a growing area of applica-
tions for low cost, solid state light sources such as the
light emitting diode (l.e.d.).

A multitude of crystals have been used to produce
le.ds and today various coloured light sources and
displays are available. Combined light source-detector
combinations are also available and are usually known
as opto-couplers. These can be based on any of the
available opto devices but the l.e.d. photodiode (or
phototransistor) is perhaps the most common. These
devices can give a high degree of electrical isolation
and find application in such areas as patient monitoring
and diagnostic medical equipment interfaces. Com-
binations of devices have also been:developed as photo-
potentiometers and photo-choppers but the photon-
coupling is a common feature of all these devices.

DIGITAL ENCODERS

A fairly common requirement is to monitor the
position of a rotating shaft and one way of doing this
is to use a shaft encoding disc which carries a particular
optical pattern. The pattern is arranged to interrupt a
series of light signals in such a way that a digital code
is generated that represents the shaft position. The prin-
ciple is illustrated in Fig. 6.5 which shows a pattern for
generatinga 3-bit Gray code. This codeis so arranged that
only one bit of the code changes at any one time and
thus the alignment problems of binary-coded discs are
avoided. The three circular bands on the disc are broken
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Fig. 6.5. Disc pattern and general arrangement
for generating a 3-bit Gray-code for shaft
rotation position detection

Table 6.2. 3-Bit Gray-coded disc patterns
Band1 Band2 Band3 3-Bit Code

Same
Pattern

Same
Pattern

i - UL I

L 1M

E @wo@rr -

:‘: Notes Logical1 = L (Light passes)
Logical 0 = B (Light blocked)

[C] Shows the bit which is changing

-
S

into segments and it is assumed that the shaded seg-
ments cut off the light sources from their respective
photo-detectors when they fall between the lamps and
detectors (such as LI, DIl). Starting with all bands
“transparent’’, as in the region where the band numbers
are shown, and assuming clockwise rotation of the
disc with the letter L corresponding to the passage of
“light’” and B for “black™ (or dark-current conditions
in the detector) we get the sequence of events shown
in Table 6.2. -

The position of the disc is identifiable, to within any
one sector of 45°, by a unique 3-bit code. As the disc
rotates only one bit change occurs at the sector boundar-
ies due to the relative position of the segments within
the three bands.

Shaft speed. can be determined by using a series of
holes, equally spaced around the periphery of a disc, to
chop a light beam and so produce a pulse train whose
repetition rate is proportional to speed of rotation.
Obviously N holes in a disc rotating at n revs. per
second will produce an output having a frequency of
N x n pulses/sec.

Light sensitive devices can obviously be used in a
wide variety of applications. For example it is possible
by suitable diffraction gratings or discs, to produce
interference patterns involving alternate light and dark

o
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bands. These patterns of “lines’’ can be detected and/or
counted by opto-devices and using these techniques it
is possible to measure angles of inclination of the
gratings, or rotation angles of discs and shafts, to very
high accuracy.
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In a short introductory series it is impossible to
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A VOLUME OF
PRACTICAL KNOW-HOW

... can be made using these new-look self binders
for PRACTICAL ELECTRONICS to become your
most valuable source of reference. With the Easi-
Binder current copies can be inserted as they are
received, without waiting for the completion of
twelve issues.

They are attractively made with the titie blocked in
gold on the spine with the current (or last) volume
number and year. Forany previous volume numbers,
please advise year and volume and a separate set
of gold transfer figures will be supplied.

At £1-90 (including VAT and postage), they are
obtainable from:

NEW! SPACE AGE KITS

3 THE WORLD'S
N FIRST LED DIGITAL
2 WRIST WATCH KIT

SINGLE |1.C. WATCH PROVIDES HOURS/MINUTES/
SECONDS/DATE ON DEMAND—SAVES BATTERY POWER

0NLY!£39 . 50 I‘i‘;:"g::; kit

+§£1-25 Airmail postage. insurance, etc.

LOOK AT THESE AMAZING
FEATURES!

# Easy 2 button operation.

% Easy to read LED display with ant-glare
filter.

« Crystal . adj to
2 saconds or better per month.

#* |ncorporates the latest n  solid state
technology.

+* Quality nickel-silver case included. Case style
may vary from that illustrated.

* Detailed pictorial instructions supplied with
every kit.

* Batteries included at no exira cost.

* Batteries last up to one full year.

This kit for the constructor
The prices quoted are the approximate equivalents of the actual U.S. dollar prices.
Remittances should be sent by bank draft or international money order for U.S. $90-00
(watch) or U.S. $28-00 (photo etch set). Prices include air mail postage and insurance
all countries including U.K. °

X L4
Send payment with order (U.S. FUNDS only) BANK DRAFT or INTER-
NATIONAL MONEY ORDER (include receipt with order). Shipment made
via first class airmail parcel within five days after receipt of order.
Sorry no C.0.D. .

1 FULL SCALE ARTWORK MASTER

TS T PHOTO RESIST avcuEn
2 HLUSTRATION . POBITIVE . NeaLIVE ’ ) (Ll
CIRCUST 0ARD
3 DIRECT ETCH ORY ApsLID YO cLaD BOARD
CAMERA USES DATAN'S POS-NEQ PROCESS
DARKROOM The revolut, photographic way
FILM CUTTING that makes PER T printed circuits
TRACING from original art or a printed page.

KIT CONTAINS 5 x 6" steel printing frame. 4 sheets 5" x 6" photocopy film, yellow
filter, chemicals for 1 pint film developer and 1 pint fitm fixer. 5" x 8" copper clad
board, 3" x 44" copper clad board. spray can of photo etch resist, 1 pint resist developer.
2sheets 81" x 11" layout film. 1 roll " printed circuit tape, 1 roll y¢" printed circuit tape,
8 sheets dry transfar direct etch PC patterns including pads. transistors, round can and
flat pack lg

ferric chloride to make 1 pint etchant, instructions

The above prices do not include taxes leviable by a purchaser’s country of residence
For your safety send all remittance via registered mail

PRINTED CIRCUIT KIT

Makes circuits THREE WAYS

DEVELOPED

8. DIP ICs, edge card connectors, lines. circles, logs. etc., {lb anhydrous

ER-4 COMPLETE PHOTO ETCH SET, £12-50

TRADE ENQUIRIES WELCOMED - ALL COUNTRIES
Distributed for export exclusively by:

EURAY TRADING, INC.

5531 Dyer Street, Dallas, TEXAS 75206, U.S.A.

Phone: 369 7309. Area Code (214)
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IKYS

FOR CHOICE

PANEL
METERS

STOCKED AT
481 Oxford Street 311 Edgware Road
42 Tottenham Court Rd. 3 Liste Street
branches or by mail order.

USED EXTENSIVELY BY
INDUSTRY, GOVERNMENT
DEPARTMENTS, EDUCATIONAL
AUTHORITIES ETC.

Over 200 ranges in stocked}-other ranges to
order. Quantity discounts available. Send
tor fully illustrated brochure.

*|tems with asterisk are Moving fron
type, all others are Moving Coil

CI.EAR PLASTlC MODEL SD830

Size:

! 7

100uA foes

200uA £4.60

500uA €455

50.0-50uA €465

100-0-100uA  €4.60

1mA £4.50

smA €4.50

10mA £4.60

o R 20v 0C €450
500mA €4.50 sovoc £450)
NG Eas0 300V DC €4.50
aloc Eale) 15V DC €4.50
T OATDC ealen 300V AC £4.60
Sviod e VU Meter £5.60

"BAKELITE MO DEL S80 Enfarged Window
Suu 80 x 80m|

C4 96
100uA €4.90
500ul £4.60

. 50-0-50uA £4.80
[ 100-0-100uA .. £4.85
1mA £4.60
1A0C £4.60
SADC £4.60
20v0C £4.60
60V OC £4.60
300V DC €4.60
300V AC £4.75
VU Meter £5.95

BATTERY/LEVEL PANEL
INDICATOR

18mm
18mm Panel
mounting.

OUR
PRICE
95pp/p

' CLEAR PLASTIC MODEL MR 52P
S|;3LEO: 60mm

CLEAR PLASTIC MODEL MR 45P

Size: 50 x 50mm

CLEAR PLASTIG MODEL SD640
Size: 85 x 64mm

50uA £4.20
100uA £4.15
200uA £4.70
600uA £4.05
50-0-50uA €415
100-0-100uA £410
1mA £4.05
SmA £4.05
10mA £4.05 1ovoC £4.05
50mA £4.06 20v 0C £4 05
100mA £4.05 25v OC £4.05
600m A €4.05 $0v DOC £4.05
1A DC £4.05 300v DC £4.05
SADC £4.05 15V AC £4.15
10A DC £4 05 300V AC £4.16
6v OC £4 05 VU Meter £4.95

50un t3se

100uA £3.60

200uA £3.45

500uA £3.30

50-0-50uA £3.50

100-0-100uA  £3.46

500-0-500uA  £3.26

1mA £3.25

5mA £3.26

10ma €3.25

60ma £3.26 15V AC €3.40
100mA £3:25) 300V AC £3 40
500mA £3.28 5Moter 1mA.. £3.75
1aDC £3.26 VU Meter £4.30
SADC £326 14 AC £3.25°
10vOC £325 BA AG £328°
20v OC £€2.25 oAV C £325+
50V 0C €3zs 204 AC €3.25*
300V DC £3.26 J0AAC EFRo

[ CLEAR PLASTIC MODEL MR 38P
Size: 42 x 42m

CLEAR PLASTIC MODEL SW100
Size: 100 x 80m

S0us L‘E.Os
100uA £4.95
BOOUA £4.75
50-0-50uA €£4.95
100-0-100uA £4.90
TmA 4.75
1A0C €4.75
6ADC £4.78
20vDC €4.76 150V AC £4.90
50v OC £4.75 300V AC £4.90
300v DC €4.76 VU Mater £6.26

MOOEL ED107 EDUCATIONAL METER

Size: 100 x 90 x160mm including terminals

A range of high quality
‘movmr cail instru
ideal for school experi-
ather bench
lppl cations. 3 mirror
‘scels. The meter mave-
ment is sasily accessible
to demonstrate internal
waorking.

50uA €9.35

100uA £8.70

50-0-50uA €8.70

1mA £8.40 20v OC £8.40
1-0-1mA €8.40 50V DC . €8.40
1ADC £8.40 300V DC £8.40
64 DC £8.40 500mA/5A DC  £9.50
sV DC £8.40 $V/50v DC £9.50
\ovoc . £8.40 5v/18VDC .. £9.50
1svoC ¥ £8.40 1A/15ADC £9.50

50uA . €3.45
100uA £3.40
200uA €330
500uA €310
50-0-50uA €340
100-0-100uA . £3.30
500-0-500uA .. £3.05
1ma £3.05
1.0-1mA €3.06
ma” £3.05 4
5mA €305 10VOC £3.08
10mA €308  15vDC €3.06
20mA £3.05 20v DC £3.05
i 50mA €305 SovOC €3.06
100mA €305  100VDC £3.06
150mA £305 150y DC £3.10
200mA £3.05 300vDC £3.10
300mA €305  500vOC €315
500mA €3.06 750v OC £3.15
750mA £3 06 16V ALl £315
1A DC €3.05  SOVAC £316
2aDC €306  150VAC €3.15
5A DC £3.06 300VAC £3.15
10ADC £305  S00VAC £3.30
3vDC £3.08 6Meter Tma £3.50
VU Meter £4.10

4.10
100ua £3.85
500uA £3.70
50-0-50uA £3.85
100-0-100uA  €3.70
1mA £3.65
S5mA £3.65
10mA £3.65
T soma £3.65
100mA £1.65
500m A €1.65
1a0C £3.66
5A DC €3.65 5Meter TmA £4.20
10vDC £3.65 VU Meter £4.85
20v 0C £3.65 1A AC £3.65°
50vDC £3.66 6A aC £3.65°
300V DC £3.65 10AAC €3.65%
15V AC £3.76 20AAC £3.65°*
300V AC £3.75 30AAC £3165°

VU METER TYPE 3

260UA" Size:33mm . 20mm.
£1.55 p/Palns15p

REDUCED TO CLEAR

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS

Excellent quality at low cost. Input:
230V 50/60Hz. Output 0-260V

| BAKELITE MODEL.

MODEL S260 BENCH MOUNTING
P/P & Ins

CLEAR PI.ASTIC MOOEL MR 85P

Size: 120 x 110mm

Sma £3.85 §vDC €3.65
10mA £3.65 10voC £3.65
50maA €366 20v0C €365
100mA £3.66 50V DC £365
500mA £3.65 300V OC €365
1ADC £3.66 15V AL £3 80
$ADC £31.85 300V AC €£3.80
10A0C £3.65 VU Meter £4.65
BARCLAYCARD

& ACCESS Phone

Lo Ao buse

your order to
01-200 1321 or
call into any branch

S0uA €6.00
100uA £6.95

[ 200un €5.90
500uA £5.80
50-0-50uA €5.95
100-0-100uA . £5.90
500.0.600uA . £6.55
1mA £5.76
1-0-1mA £5.76 50V DC £5.95
5mA £5.75 150V DC £6.75
10mA €6.75 300V OC €5.75
S0mA £5.75 15vAC £6.85
100mA £5.75 300V AC €5.85
500mA £575 6§ Mater ImA. £6.66
1ADC €575 VU Mater £7.10
$ADC £5.76 1A AC £6.75*
164 DC €5.75 SAAC €875 °
30A DC £6.95 10AAC £5.78
10V DC £5.75 204 AC £578°
20V DC €5.76 304 AC €6.75°

MR 65 Size: 80 x 80mm
26uA €5.80 4
50uA £4.30
100uA €435 8A £19.45-£1. 50
500uA £4.05 10A £23.75-£1.60
50-0-60uA £4.35 12A £25.90-£1.60
T g 28 e g
600-0-500uA . €3.95 -£1.
1mA £3.95 40A £73.80-F7.50
1-0-1mA £3.95
smA £3.96
10mA £3.95
50mA €395  300VDC - L m <y
100mA €395  J0VAC
500MA £3.95 ?g:)lvAfc
1A DOC €3.95
moe Lo 1ogYAS make sense of
SADC €3.95 :‘:f‘&“f .
104 DC £3.95 eter T t Eq p t
154 0C €395 1AAC es uipmen
30A DC €395  SAAC
50A OC €4.20 10AAC -
sV DC €395  20AAC ‘§ AUDIOTRONIC Model ATM1
10vDC €395 30AAC Top value 1,
1§V DC €3.95 50A AC opv pocket multi-
20vDC €395  BOOmAAC meter. Ranges: —
5oV DC €395  SomvOC 6/16/50/25b/1.000
150V DC €396  100mvDC volt AC and DC.
Dgocu;raat 0-1mA/
CLEAR PLASTIC MODEL MR 65 BTS00 ohaeenee
| Pe: 56 x Decibels: —10 to
, %0ua Tea3s +22dB, Size 90 x
IOOuA €4.25 60 x 28mm.
20000 €4.20 Complete with
500uA £4.15 tost lands,
0-0-50uld £4.25
To0 0 vgbun . £4.20 OUR PRICE £4.25p/P & Ins 25p
500-0-500uA £4.10
1ma £4.10
1-0-tmA €4.10
SmA £410 300V DC €410 AUDIOTRONIC MODEL ATM5
10mA £4.10 15v DC £4.20 Jewsl movement,
s0ma €410  s0vaC €420 [ attractively moulded
100mA. £4.10 150V AC £4.20 case with edgwise
500mA €4.10 300VAC €420 [J chms adjustment.
. 1a0C £410  500VAC 5‘00 12083/‘5/‘50/
S5ADC €410 5Meter TmA 12500 opv). 0—6/30/
, 10ADC £4.10 VU Meter 300/600v DC
; 15A0C £4.10 1A AC {5000 opv). o_:m
| 20a0C £4.20 5AAC S AIOA00mA OO,
| 30ADC €4.25 104 AC Resistance: x 10 &
504 DC £410  20AAC %100, —10 10 +16dB.
svDC €410 30AAC | Supplied with battery
10v DC £4.10 504 AC test leads and data
;g: gg E::g ?gg“\:fc booklet. Size: 121 x 73 x 29mm,
b m
50V DC €410 200mA AC \OUR PRICE £4.85 p/P & Ins 26p+
150v OC £410 500mA AC

EDGWISE MODEL PE70
Size: 90 x 34mm

50uA €4.55
1000A €a 50
200uA £4.45
800uA €£4.30
50-0-50uA £4.60
100-0-100uA £4.45
1mA €4.26
10V DC £4.25
300v0DC £4.35
VU Meter £5.60

POSTAGE / PACKING & INSURANCE 15p

WMW . give you credit!

240° Wide Angle
1mA METERS

MW1-6 60 x 60U mm
£7.00P/P & Ins15p
_MW1-8,80 xB0mm

£7.45P & PiIns.15p.

'MODEL C7202EN ===

20.0000.p.v. DC.
10,000 0.p.v. AC
Mirror Scale.
5/26/60/250/500/
1000/2500 V. DC.
10/50/100/500/1000

V.AC. DC Resistance

ALL PRICES
INCLUDE VAT

shopp with bankers card.

Drafts accepted.

Cheques to the value of £30 accepted from personal

in excess of £30. Please allow time for clearance. Bankers

x10, x 1000 (3002
cantre scale) DC
Current 50uA/
2:56mA/250mA, —20
to +88dB.

OUR PRICE £7.50 #/P & ins 30p

In other cases and for amounts
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IT MAKES SENSE TO

HIOKI 730X
30.000 opv. Over-
load protection.
6/30/60/300/600/
1200V DC.12/60/
120/600/1200V AC.
60/uA/

30mA/300mA.
2K/200K /

2 Meg Ohm.

-10to + 63d8.
OUR PRICE £8.10

P/P &1ns 30p

U4323 MULTIMETER
20, v. Simy

unit with audio/IF
oscillator, Suitable
for general recsiver

tunifig. Ra :
0.5/2.5/\07!3‘/250/
6500/1000V DC.

z.sl_emgzsolsoo/woov AC. 0.05:
0.5/6/50/500mA DC. Resistance:
x 10, x 100, x 1,000, x 10,000 (6002,

500, 5kQ2. 50k tentre scale)
Hattory uptrTod Size: 160 x 97 x
AOmm. Supplied in carrying case com-
plete with test leads.

OUR PRICE £8.6Q.p/P & Ins 60p:

U4312 MULTIMETER
extremely sturdy
instrument for
generat electrical
use. 667077\L
0/0.3/1.5/7.5/30/
60/150/300/600/
900V DC & 75m'
0/0.3/1. 5/7 5/30/
60/150,
900V A

50/600mA/
1 5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
Ppointer, mirror scale. Complete with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £11.60p/p & I1ns 60p

MODEL AS.1000 VOM
100.000 apv.
Mirror scale.
Built-in meter
protection.0/3/
12/60/120/300/
600/1200V DC.
0/6/30/120/320/
600V AC.0/10uA/

6/60/300mA/
12 Amp. 0/2K/
200K/2M/200 Mag

Ohm. - 20to +17dB”

DUR PRICE£18.90P/P & Ins 60p

| £24.30°'P/P & Ins 60p

KAMODEN Hﬂ72I]B FET VOM

Inpu! lmpodonc'
0/?/\/2 5/6]“’50/

mA
0/5k/50k/500k/5 M
Megohms

OUR PRICE

SR METER Model SWR3
Handy SWR meter for

TMK 200 MULTIMETER KIT

Build yourself s
quality 20000 apv. |
multimetar and
save money.

Complate kit with
mater scale,
mavement and

rotary range
selector ready
mountedin

batteries. test prods and
instructions. Ranges: 0/0.6/6/30/
120/600/1200V D.C.0/6/30/120
600/1200V A.C. Current:0/0.6/6/
60/600mA. Resistance: 0/10/
100K/1/10 Meg ohms. Decibets:

-20 to +63db. Size:30x 150 x
35mm

OUR PRICE £9.65p/F & Ins 30p

HIOK) 750X VOLT-OHM-
MILLIAMETER
43 ranges: 0-0.3/0.
o T <
30076 v

00/1,2 oC.
g 3/6/15/30/60/‘20/

0
1 5/%/1 5/30/1 50/300

mA/6/12A. Resistence:

0 3/300k/3/30Mohms

Decibel! 10 1 dB. Output:—
0-! 3/6/15/30/60/!20/300V Accur-
acy + 3% DC % AC. Sensitivity:
50,000 opv 5 000 opv AC. 4 inch

meter. Built in | protection. Size: 57 x
102 x 153mm

OUR PRICE£12.90¢ /P & ins s0p

| KAMODEN 360 MULTIMETER

His ':ser?sitivilxi
AC 10kohm/V
5" mirror scate,
averload pratect.
od. Ranges: 0.5/
2.5/10/50/250/
1000V DC. 5/10/
50/250/1000vV
AC. Current:
0.0YmA/0,5/6/50/
500mA/10A.

Resistance: 0.1/
1/10/100 ohms/
‘l/'ID/'IOOk ohms/
/100M ohms
Deccbalf 20 1
+62dB. Batur‘y operated. Size: 180 x
140 x 80mm. i lete with,

antenna align-
mnnl with built-in field
nunmh meter. Aocuncv N

scale 5 section collapsible
antenna. Size 145 x 50 x
60mm,

OUR PRICE £4.55P/P & 1ns60p

'RUSSIAN CI16 Double Beam
0SCILLOSCOPE
5 MHz pass band.
Separate Y1 and Y2
amplifiers. Ractang-
ular 5 x 4" CRT.
Calibrated triggered
sweap from 0.2usec.
10 100 milii-sec/cm,
Free running time
S50Hz—1MHz.
uilt-in time base
Cnllbutar and nmplilude Calibrator,
atl s’

and instruction mn

JOUR PRICE £93. % | Fes

Ins £2.00"

'MDDEL TE15
GRID DIP METER
Transistorisad. Oper-
ates as Grid Dip,
Oscillator, Absarb-
tion Wave Meter and
Oscull-nnq Detactor.

27 ranges. 16,7000,

'U4341 Multimeter &

Transistor Tester

Overload protect 8
Ranges: 0.3/1.5/6/ P
30/60/ 150/300/

B0’ 80 x 4dme PIP&
/OUR PRICE £18.90, 1n5 30

900V
l 5/7 5/30/150/

A DC.
0 3/3/30/300mA AC.
0.08,

test teads atc.

OUR PRICE £18.90p/p & Ins 60p

TMK MODEL TWSI]K
46 ranges, mirror
scale, ou/v oC
SO0K/V Al |
DC Volts: 0.125/
0.25/1, 25/2 5/5/10/
25/50/125/250/
000, AC Vot
: 5/3/5/10/2‘.;’/50/
1
297500 ATS B 1Ers/
$0/250/500mA/5/
10A. Resistence:
10k/100k/1 Mag/
10 Meg ohms. ~20 10 +81.5d8.
OUR PRICE £13.50p,p & Ins 60p

120/60011200V AC ]

DC Resistance X1,

%10, X 100, x 1000

{50Q) centre scale)

DC Current 30uA/
3/30/600mA. —20 to +63dB

OUR PRICE£9.65 p/P & ins 30p

|| 0/30a8/6/

MODEL AF.105 VOM
60.000 opv. Mirror
scale. Meter i
protection.
0/°3/3/12/60/120/
300/600/1200V DC.
0/6/30/120/ .
300/600/1200V DC.

60/300 mA/

12 Amp. 0/10K/
1m/10m/100
Meg Ohms.— 2010 - 17dB.
OUR PRICE£13.50P/P & Ins 60p

Model HT10084 MULTIMETER
Overload protected.
shock proof circuits.
9.5uA Meter with
mirror scale. Sensitivity !
100kV. Polarity ch.ngs
switch. Ran ges 0.5/25/
00/1,000
Voits DC, 2.5/10/50/
250/1,0060 Voils AC.
DC resistence’ 0— 20/
200k/2/20 Meg. ohm:
DC :urrenl - 1DIZ5OUAIZ 5/25/250
mA/10A. AC current:—0—10.
to ‘6268 Operates from 2 x 15V
batteries. Size: 180 x 134 x 79mm.

OUR PRICE£21.50p/P & Ins 60p

0.6/2/8/20/60/200k ohms/2 Mohms.
Battery operated. Sup:h.d complete
with probes, leads and steel carrying
case. Size: 115 x 215 x 90mm.

OUR PRICE£11.85p/p & Ins 60p

‘U4324 MULTIMETER
High sensitivity,

o é . z/g/1mo3"
60/120/600/1200V
oC. /3/5/15/30/150/

Current: 0.06/0.6/
/60/600m A/3A DC.
0,3/34:30’:30()nA/
25/500 obms/0.5/5/50/500k ohms/5
Mohms. ibels: —10 to +12dB. Siza
167 x 98 x 63mm, Supplied comp-
iete with test leads, spare diode and
instructions.

OUR PRICE £10.60p/p & 1ns60p

1 DC.
0/2.5/10/25/100/
*l 250/500/1000V

MODEL 500
30,000 opv with
ourload prowct
Mirror scale
0/0 5/2, 5/10/25A
100/250/500/

AC. 0/50uA/5/50/
500mA. 124 DC.
0/60k/6 meg/60 megohms.

OUR PRICE £15.05p /P & 1ns 60p

370WTR MULTIMETER
Features AC cunlnt
ranges. 20,0 v,
0/0.5/2. 5/‘0/50/
250/500/1000V DC.
0/2.5/10/50/250/
500/1000V AC.
0/50uA/1/|0/100
mA/1/10.

OIIOOmA ‘/

AC. 0/5kl50k/500k/
5 Meg/50 M
Decibels: —20 to +62dB.

OUR PRICE £21.50P/P & Ins 60p

"KAMOBEN TT35
TRANSISTOR TESTER
High quality
instrument 1o
test reverse |eak
current and DC
current. Ampli-
fication factor of
P, diodes,
transistors, SCR's
etc. 47 square
clear scale mater.
Operatas from
internal batteries.
Complete with
instructions, Ieads
carrying handie.

QUR PRICE £18.90

P/P&
Es 60p

300mA/6/12A OC

ust CIlmaVOLT
AMMETE

For measuring AC volt.
age and current without
br-kl cm:un Ranges:

AC. Current:
10/25/100125 /S00A.
Acc lxo 283 x

94 x 3s.nm Complets
with carrying case, leads
and fuses.

OUR PRICE£15.105/p & 1ns 60p

U437 MULTIMETER
High sensitivity
instrument lor field
lnd Ilbou(cwy wark
Knife edge pointer,
mm. mirror scale. =
Ovovload protecuon

0 5 3 5/10/25/50/100/250/500/
5/10/2 5/50/100/250/
/ AC Current: 50uA/0.5/
1/5/10/50/250mA/1/SA DC.  0.25/
0.5/1/5/1 0/50/250mA/|/5A AC. Res-
istance: 0/100/200 ohms/1/3/
30/300k ohms, DBCIbO'S —510 +10dB
ory operated. Size: 210 x 115 x
90mm_ Supplied in carrying case com-
plete with leads.

OUR PRICE £18.35p /P & ins 60p

_!'

LASKYS

MODEL C7080EN
Giant 6 mmor
scale. 20,000 o
0/0.35/1/2,5/107
50/260/1000/ l
5000V DC.
0/2.5/10/50/260/ |
eg. —20 to +50dB.

OUR PRICE£21.50p P & 1ns60p

'S100TR MULTIMETER
TRANSISTOR TESTER

OUR PRICE £63.70#/P & ins 50p,

SINCLAIR DM2 DIGITAL
MULTIMETER

Will measure AC and DC volts, AC
and DC current, and resistance ina
total of 20 ranges. The targe light
emitting diode display wiil read up
101999 and automatically indicate
polarity. Indication of pasitive and
negative ovevloud is also provided.
Theinstrumeént is fitted with a
combined carrying handle and
bench stand and sockets are
provided for theconnectionafan
external power supply.

RANGES
DC VOLTS: 1v.10,100v, 10u0v.
AC VOLTS:, 1v,10v. 100v, 1uwuv.

DC CURRENT: 1mA, 10mA.
100mA. 1000mA.
AC CURRENT: 1mA.10mA,
100mA, 1000mA

RESISTANCE: ik, 10k, 100k, 1000k.

100,0000pv. Mirror
scale. Overlo.
protection. 0/0.12/

0/|0k/1 Meg/

Mey.

20 to +50dB.
0.01-0.2MFD
Transistor tester measures Alpha, Beta

1CO. Compiete with instructions,
batteries and leads.

OUR PRICE £22.65¢ /P & ins 60p

a service that
makes sense!

KAMODEN 72.200 Multitester
High sensitivit
tester. 200,000 opv
Overload protected.
Mlnor scale.
'?” —0/,06/.3
3/3 /120/600,‘
1200V DC. 0/3
12/50/300/1 1200

OUR PRICE £24. 3Up/pa.|ns 60p

EXPORT Personal exports arranged for
overseas visitors, Goods specially packed,
tnsured and despatched to all parts of the
world at minimum costexclusive of VAT.
Payment by bank transter, certified cheque,
postal order or money order inany currency.

L84 TRANSISTOR TESTER
NP or NPN

istors. Audio

indication. Operates

on two 1.5V

batterses. Complete

with instructions ste.

OUR PRICE
f4.85P/P&Ins20p

C15 PULSE OSCILLOSCOPE
For display of puised
and periodic wave-

AMP,
z.

Sensmvuy ay 100kHz
VREAS/mm:

Preset triggered sweep
1-3000usec. Free running 20—200
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm. 115-230V AC.

P/P & Ins
OURPRICEE47.50 P/28n

.3~

TRANSISTORISED LCR. AC.
BR/8 MEASURING BRIDGE

A naw portable
bridge offering
excellent range and
accuracy st low
cost. Resistance:
- .6 ranges: 0.1
ohm 11.1 megohm % 1% Induct-
ance: 6 ranges: 1 microhenry-111
henries + 2% Capacity: 6 ranges:
10pf-1110 mfd = 2% Turns Ratio:
6 ranges: 1:1/1000-1:11100 = 1%
Bridge Voltage at 1,000¢ps. Opera-
ted from 9-volt battery. 100 micro-
amp meter indication. Size 7" x
5" x27 P/P &
OUR PRICE £29.70,n< oup

TE-20D RF SIGNAL
GENERATOR
Accurate wide range
signal generator
covering 120 kHz.600
MHz on 6 bands.
Directly calibrated
Variable A.F
attenuator sudio output, Xtal socket
lor eslibration. 220/240V a.c.
8rand new with instructions.

Size 140mm = 215mm x 170mm.

OUR PRICE £24.30 P/P & ins 60p

ALL PRICES
INCLUDE VAT

CUSTOMER SERVICES o,

Customer Services Division at Head
Otfice wili answer all your enquiries
justring 01-2001321

756
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BUYAT LASKYS

ALL
PRICES
INCLUDE

VAT

TE22 SINE SOUARE WAVE
AUDIO GENERATOR

250V
AC operation. Supplied brand new
wlur;l;:d, with instruction manual

8 8
OUR PRICE£26.90 p/p & Ins 60p

HANIMEX HDC 1900 DIGITAL
ALARM CLOCK

240V operstion
with Iarge clear numbers, night
fight and ‘snooze’ switch.
Attractively finished in white and|

ARF 300 AF/RF SIGNAL
GENERATOR
All transistorised
compact fully
portabie. AF sine-
wave 18Hz ta 220
kHz. AF square
wave 18Hz 10 100k
Hz. Output gsu-u/
Sine wave 1

P.P RF 100kHz to
200MHz. Output
1V maximum.

220/240V AC operation. Complete
with instructions and leads.

DUR PRICE £40.50°/P & ins 60p

TTC.SPRITE
STEREQ
HEADPHONES ¥

‘Feather weight

sterec headphones
providing high quatity \
reproduction at a budgetprice.

N

{6 0z) Dynamic

Soft removable ear pads and
ld]uulbleheadbnnd Speaker
:28mm. Impedance:Bohms.
Frequcncy response: 30-13000 Hz.

silver.

OUR PRICE £8.10p/P & ins£1.00

OUR PRICE £2.40 p/P & ins 30p

WALKIE TALKIES

NEW GOLDRING G102 KIT

Belt-drive 2-speed turntable in kit
form complete with pick up arm
and head shell.

OUR PRICE£21. 15lns£1 001

SKYFONNV7
Superlow cost
transmitter,
receivers. 100MW

‘with call buzzer and
on/off volume
control. 7 transistors.
[Telescopic rod
antenna.

OUR PRICE £43.60
boer PAIRP/P & Ins EODL

INOT LICENSABLE
NTHEU.K.

ELIZABETHAN DCR26 DIGITAL|
CLOCK RADIO

A smailer than usual digital clock
AM/FM radio, measuring onfy
83"wx3}"dx4"h. The DCR is
finished in simulated teak veneer
and is fitted with a pre-setsleep
timer switch that will turn on the
radio at the precise time chosen
(Mains operated) List Price £24.26

OUR PRICE £14.90 £/%,5 "

‘MODEL TE20 RF SIGNAL
GENERATOR

Six bands. 120kHz—
260MHz. Dual output
AF terminals. Separate
varisbie audio output.
Accur-:v % 2%. Audio

ouogp to BV, Power r
1 125V, 220240V A

irements:
. Size: 193
x 265 x 150mm. Complete with test

leads stc.
OUR PRICE £20.45p/P & 1ns 60p

T
supERB OUALTLY prices

AUDIOTRONIC DIGITAL
CLOCK RADIOS

ADC22

SINCLAIR Pro)act 80 Modules
Z40 Power Amp. B8O #/P & Ins. 159
260 Power Amp. CG 85 P/P & Ins. 15p
Sterso 80 Pre-Amp £13.10P/P 3 15
Active Filter Unt £7.40 P/P & Ins. 15
FM Tuner £13.10 P/P & Ins. 15p
Stereo Decoder £8.40P/P & tns. 15
PZ5 Power Supply £4.85P/P & ina. 30p
P26 Power Supply £8.40P/P & Ins. I0p
P28 Power Supply £7.90 P/P & Ins. 30p
Teanafarmer for PZE£5.10 P/P & Iny. 30p

24-hour
clack radio,
covering MW/FM wave-

make sense of
Hi-Fi

AUDIOTRONIC

LOW NOISE CASSETTES

TYPE 5 10

c80 £1.70 €3.24 €785
€90 £2.42 £4.59  £10.80
c120 £2.98 £6.68 £13.22

P/P & Ins 4p each
3-10p: 4 and over 15p

SAVE £14.00

ELIZABETHAN 8/L2-1

B-Track Stereo Player. Home

HIGH QUALITY
CONSTRUCTION

LIMITED STOCKS
AT Oxford Street. 428

257 Tottenham Court Road.

1 2, Fleet Street,

311 Edgware Road, CROYDON

BIRMINGHAM KINGSTON

LEICESTER NORTHAMPTON

SOUTHEND TUNBRIDGE WELLS

WOLVERHAMPTON branches, or

by Mail Order.

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

Post and Packing Ins. 15p per kit.

AF 20 Mono ampifi

AF305 Intercon.. 5
AF310 2 Mono Amplifier

M160 Muiu-vibrator. -
M1302 Transistor tester.
M191 VU Meter..
M192 Stereo balance meter
LF380 Quadraphonic device.. &
ATS Automatic light cantrdl.

bands. 180-minuta sleep timer.
timer. ChmceolGrsvorWhite
cabine P/PR
OUR PRICE E17.50 v 130
ADC33
Deluxe
24-hour

clock radio covering MW/FM
wﬂvahlnds 180-minute sleep
mer. Buzzer alarm. Tone control.

AUDIOTRONIC HEADPHONES
LSH20 individuat

volume contrals.
Mano/stereo switch
40-19,00 Hz. 8 ohms.
¥ OUR PRICE £6.25
P/P & Ins 50p
LSH30 individual
tone end volume
controls. Mono/
stereo switch.
30-20,000 Hz. B ohms
OUR PRICE £8.95 /P & ns 30p
LSHA0 Two-way
speaket system

individual volume
controls. 20-20,000 Hz

your nearest

BRISTOL
16-18-20 Penn Street

20421
CROYDON
1046 Whitgift Cenlre 681 3027
NINGSTON 3840 Eden St 546 1271

8 ohma. 9V D.C. socket.
OUR PRICE£10.75 Size 229mm x 127mm x 63mm
p/Pains30p | QUR PRICEED.95 /P & ns50p

OUR PRICE£19.95 | P/P&

ins £1.00

MINIATURE ORGAN

MUSIC MASTER AM100
Spanning

nearly two

AUDIOTRONIC AHA101
Stereo Headphone Ampiifier

Adl silicon,
transistor

ates from moag: |
netic, ceramic
or tuner
inputs with
twin stereo headphone outputs and
separate voluma controls for each
channel. Operstas from 9V battery.
INPUTS: SmV and 100m

OUTPUT: 50mV per chunnal

OUR PRICE£10.657/p & 1ns 300

octaves,
including
semi-
tones.
This instrument
will give hours of anjoyment
10 all the family. Beautifully
finished. The Keyboard range can
be adjusted to be in tune with any’
instrument. Operates from
internal 9V battery. Fitted with
on/otf switch, vibrate switch,
earphone socket and external

store g

%NTRAL Lgnnon (l;la)86 LEYCESTER 45 Market PI 537678
10xford Street, W 4938641  NORTHAMPTON
10Tottenham Court Rd W1 637 2232 7?2[,,":'0" Sireet 35753
33TuheTnham Court Rg.W] 236 2605 NOTTINGHA
;g;’gyg:“::::m"'kg'm 513;(6) %86473 57 Lower Partiament St 48987
?lLalstls SlveetRdeZ B ;% g;g; DXFORD 16 Westgate Centre 722870
geare noa RICHMOND 32 Hill Street 948 1441
193 Edgware Road. W2 36211
307 Equware Rood. W2 7233271  ROMFORD 86 South Streel 20218
311 Edgware Road. W2 2620387  SOUTHEND
%gg% gware :oad a; ;g :‘;32 205/206 Churchill West 612241
dgware Road TUNBRIDGE WELLS
109 Fleet Street. EC4 3535812 53,57 Camden Road 23242
lSZﬂF!ee! Street. EC4 3532833 WOLVERHAMPTON
MINGHAM 30 Wultrun Way 23384
116 Ccrporallon Street 021-236 3503

NEW BRANCH AT READING
OPENING AUGUST

All prices correct at 18/6/75 but subject
to change without notice E. & 0. E

ALL PRICES INCLUDE WAT

" RANK.AUDIO.
RA 210T STEREO AMPLIFIER

7, 73 watts rms. Inputs for
magnetic phono, tuner, tape and
aux. Separate base, treble,
balance and valume controls.
Headphone socket. Teak case.
Unrepeatable offer

OUR PRICE £21.85

PIP&
Ins £1.00

8-Track player with automatic and| ATa0 hOote cel switeh unit... €569
manual programma change and - dimmer/speed c'gnnuol £24.35
illuminated channel indicators for | ATS56 2,200W triac light )
use with your hi fi system. Size dimmaer/speed control....... £10.62
71"wx12°D x 2§"h. List Price ATEO0 1 channel light control.. £8.85
£28.90. AT6S 3 channel light contral.. £4.05
P/P & Ins. GU330 Tremolo unit...... £3.40°
OUR PRICE £14.90 ¢} 5o " | HFG1 Oiode detector. £385
HFE5 FM . £17.30
HF75 FM receiver.

CATALOGUE

LASKYS 32 PAGE
CATALOGUE AND PRICE
LIST - absclutely free and
available from all stores
or by post {see coupon
below). This exciting
catalogue provides a
comprehensive selection
from the largest Hi-Fi
Retailer in Europe —a
MUST for every Hi-Fiand
alectronics specialist.

JTO LASKYS CUSTOMER SERVICES DIVISION

Piease send me the following items

Audiotronic House, The Hyde,
London NW9 6JJ. Tel: 01-200 132

HF310 FM tuner...

HF 325 Deluxe FM tuner., £8.35
HF330 Decoder {HF310/ £2.20
GP310 Stereo prtamphhev
for use with 2 x AF310..... £8.90
GP312 Circuit boud £2.25
GP384 Circuit board. £5.65
HE380 lw/vhf aerial amplitier  £8.25
. £8.80
NT10 Stabilised power supply
100mA Y £6.60
NT300 Stabilised p. supply.... £13.96

NT310 Power Supply 240 V AC

or 2x18V D.C.at2amps £6.95

NT305 Voltage converter.. £5.96

NT315 Power supply 240V AC
t04,5/15V DC, 500mA..... £12.76

Amateur Electronics by Josty-Klt,
the professional book far the amaleur
.covers the subject from basic prin-
cvpa|s to advanced etectranic lechniq-
Complete with circuit baard for
AF1 10 AE10 listed below.

OUR PRICE £3.30 (no vAT)

AE1 100mW output stage £1.80
AE2 Pre-amplitier £1.40
AE3 Diode receiver £2.15
AEA4 Flasher.... £1.30
AES Astabte mi £1.16

AEG Monostable mutti-vibrator £1.10

E7 RC generatar £1.10
AES Bass filter...... £1.10
AEQ Treble filter. £1.10
AE10 CCIR ftilter. £1.10

Please send me your Free 32-page Hi-Fi catalogue price list O
1 enctose cheque O postal order O money order O

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

{inc. P[P& lns.l!

TOTAL
PURCHASE PRICE
|
¥
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PRACTICAL PAPERBACKS

FROM

TRANSFORMERS

FOULSHAM-TAB

MAINS ISOLATING 12 AND OR 24 VOLT
Pri, 120/240V Sec. 120/240V PRIMARY 240-250 VOLTS INDEXED GUIDE TO MODERN ELECTRONIC
Centre tapped and Screened ] s CIRCUITS, by Robert L. Goodman £€1-90
VA
(Wotts) . . . MODEL SAIL AND POWER BOATING . . . by remote
; Qe : control, by George Siposs £1-80
20 2iee RF AND DIGITAL TEST EQUIPMENT YOU CAN BUILD,
g ;:f: edited by Wayne Green £1-95
S AMATEUR FM CONVERSION AND CONSTRUCTION
10 10-39 PROJECTS, by Ken Sessions, Jnr. £2-10
15 13-59
30 1683 CAR STEREO SERVICE AND INSTALLATION, by
Paul Dorweiler and Harry Hansen £1:95
J0IVOLT RANGE T ANGE COLOUR TV TROUBLES (FACTBOOK), by the
oo snddryTans e Editors of Electronic Technician/Dealer £2-30
Amps. ELECTRONIC TEST EQUIPMENT—and how to use It,
. by Joe Risse £1-85
-0 05
-0 1-0 ELECTRONICS UNRAVELLED—A new common-
i 230 sense approach, by James Kyle £1-90
3 0 SIMPLIFIED COMPUTER PROGRAMMING—The easy
. -0 8-0 RPG way, by Keiton Carson £1-95
0 10-0
INSTALLING TV AND FM ANTENNAS, by Leo G. Sands  £1 -75
60 VOLT RANGE AUTO TRANSFORMERS JAPANESE CONSUMER ELECTRONICS SCHEMATIC/
Secondary Tops g VA Auto Tops SERVICING MANUAL, by TAB Editorial Staft £2-50
0-24.30-40-46-60 No. £
e RO 20 z MODERN GUIDE TO CAR TUNEUP AND EMISSION
£ P i CONTROL SERVICING, by Paul Dempsey €1-95

L2 FOULSHAM-TAB LTD.
—— YEOVIL ROAD, SLOUGH, BERKS

CASED AUTO TRANSFORMERS
240V mains lead input and U.S.A. 2-pin
outlets. 20VA €323 P & P 38p |I3W
§ 500VA £1045 P & P B0p 67W
HIGH VOLTAGE 1000VA £17-51 BRS B4wW

MAINS ISOLATING
A CL e T R N.S.E. Professional Standard KITS

Prim, 200/220 or
400/440

Sec. 100/120 or with Screens
200/240 Vol

NSBOUNALN-O
OO0 0000O0COoOWn

hl
4
bl

The first two of a range of kits to appeal to both the novice and the
experienced assembler. Branded devices and high quality components
used throughout

Ref. P&P
£ »

243 437 63
247 1041 95

250 27-06 BRS
252 4107 BRS

3 CHANNEL SOUND TO LIGHT UNIT

1,000 Watts per channel Fibreglass P.C. Board

BRIDGE RECTIFIERS

50V- 2A

100V 2A

200V 1A High sensitivity up-to-date design giving scintillating performance. Kit

288; ;: 45 includes all components Inc. mains—Transformer, Trapsistms and

10APM 7A6 500V n.;g POWER UNITS Triacs. Step-by-step instructions are provided. All you need is asoldering
P&P IS Al25 6-9V at 200mA in moulded case iron, etc. No technical knowledge required. In the unlikely event of you

forming a 2-pin 5A plug £2'45. P & P 25p being unable to get the unit operational it may be returned to us for

C12-05 Output Switched correction.

TERS 3-4.5-6-7-5-9-12V at 500ma, £4-08. P & P 30p
S “ES R £50-50 PROFESSIONAL QUALITY AT THE UNBEATABLE PRICE OF £11-50.
AR £19-75 CARBON FILM RESISTORS Carr. 50p.
U4313* £11-80 W 10 ohm—I Mohm
U4315% £13-85 90p per 100 inc. P & P
*(USSR) inc. steel case

bOBEE CAPACITONS 5 WATT GUITAR PRACTICE AMPLIFIER
MINIATURE CERAMIC WITH TREMOLO

einsiKevescesry SOV BRPER (METAL EAED) O

. loogxs/p :é?lé)g%.sfgsﬁofé?'d Fibreglass P.C. Board

High guality unit with bass and treble controls pius speed and depth
Mains Timer controis—Kit includes mains Transformers. etc. as above. Get it doing
Delay 1-30 minutes &LCELTJSDE"&??_ XAP:' service. Another N.S.E. first at only £11-50. Carr. 50p
{Adjustable) ELECTROSIL and SEMI-CONDUCTOR
£5'95 P &P 25p STOCKIST. Send stamp for catalogue

91000 b I p T e
DOA—OAWOU ADURMN
S8&I8888R2RY

NOTE—PRICES INCLUDE VAT!
Selnz;r'cheque P.O. or Access number (cash in registered envelope
only) to

Barrie Electronics Ltd. R
3,THE MINORIES,LONDONEC3N 1BJ 333 WHITEHORSE ROAD, CROYDON, SURREY
TELEPHONE: 01-488 3316/8 R e |
NEAREST TUBE!STATIONS: ALDGATE & LIVERPOOL ST.
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SOUND-TO-LIGHT (P.E. Apr./Aug. T1) VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)

The ever-popular AURORA—4 or 8 channels each An independently designed VCF that can be used with
responding to a different sound frequency and con- the P.E. Synthesiser.
trolling its own light. Can be used with most audio

y and lamp ir ities. A MUST for any Disco.  Somponent st - £3-41
and a fascinating visual display for the home. Printed circuit board £1-10

4 channe! component set (excl. thyristors) £11-49
8 channel component set (excl. thyristors} £20-32

Power supply component set £4.78 RHYTHM
PCB for 4 frequency channeis. £2-50

PCB for power supply and 8 lamp drivers £1.25 G EN ERATOR
1 Amp 400V thyristors (1 per chan. requ.) each  75p
Panel meter (1mA) (optional) £3-50 Programmable for 64.000 rhythm patterns from

8 effects circuits (high and low bongos. bass and
VOICE OPERATED FADER (P.E. Dec. 73) snare drums, long and short brushes. blocks and
For automatically reducing music volume during cymbal). and with variable time signatures.
talk-over’ —particularly useful for Disco work or for Really fascinating and useful! (Published in P.E.
home-movie shows. Mar./Apr. 1974).
Component set incl. PCB £2-95 NOW AVAILABLE WITH ALTERNATIVE
INDEPENDENTLY DESIGNED PRE-AMPS AND
TAPE-NOISE LIMITER MIXER GIVING EVEN GREATER VERSATILITY.
Very effective circuit for reducing the hiss found in Full details of component sets, PCB s and dis-
most lape_recordings. counts are in our list—send S.A.E
Component set {incl. PCB} £2-30
Regulated power supply (incl. PCB) £3-71

SOUND BENDER (P.E. May 74)
A multi-purpose sound controtler, the functions of
which include envelope shaper. tremolo. voice

P.E. SYNTHESISER gg:gﬂllaerfi fader. automatic fader and frequency-

The well-acclaimed and highly versatile large- Component set for above functions (excl. sw s} £5-88
scale mains-operated Sound Synthesiser com- Printed circuit board £1-44
plels w":‘ D'(eybc:ard circuits, and having a wider Optional extra—additional Audio Modulator. the use
range of functions than the P.E. Minisonic, of which, in conjunction with the above component

though the two may be used in conjunction with - oo
edch other to great advantage. Published in set. can produce “jungle-drum rhythms.
P.E. Feb. 1973 10 Feb. 1974, Component set (incl. PCB) £2-10

Full details of component sets, printed circuit
boards and discount facllities a?e in our list. PHASING UNIT $P'E' SEpt' 73)

Send S.AE. A simple but effective manually controlled unit for
introducing the ‘phasing soundinto live or recorded
music.
Component set (incl. PCB) £2-20
HI-FI TAPE-LINK (P.E. Mar. Apr 75) PHASING CONTROL UNIT (P.E. Oct. 74)

Designed for use with reasonable quality tape-decks.
this high performance pre-amp includes record. play-
back and metering circuits.

For use with the above Phasing Unit to automatically
control the rate of phasing.

Stereo component set (excl. panel meter) £22-05 Component set (inci. PCB) 3250
Mono component set (excl. panel meter) £13-21
Power supply component set £3-72

Stereo main PCB ‘:2"65: P. E. JOAN NA

Stereo sub-assembly PCB
The new Electronic Piano published in P.E..
series commencing May 1975. Send S.A.E for
P.E. GEMINI 30W STEREO AMPLIFIER our details and discounts.

An  exceptionally high quality Stereo Amplifier
system. Details 1n our lists. While stocks last.

WIND AND RAIN UNIT

Main Amplifier: A manually controiled unit for producing the above-
Set of resistors, capacitors and presets £5.96 named sounds.
Stereo printed circuit board £1.28 Component set incl. PCB £2.40

Pre-Amplifier
Set of resistors. capacitors, potentiometers

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

PHONOSONICS  comohias S aes

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)
Multi-function circuits that. with the use of other
external equipment, can Serve as lie detector.
alphaphone, cardiophone. etc.

Pre-Amplifier Module

Component set and PCB £3-48
Basic Output Clrcults

Combined component set with PCBs, for
alphaphone, cardiophone. frequency meter

and visual feed-back lamp driver circuits £4-96
Audio Amplifier Module
Type PC7 £5-50

PHOTOPRINT PROCESS CONTROL

(P.E. Jan./Feb. 72) )
Forcolourand B & W, an indispensable dark-room unit
for tinding exposure. controlling enlarger timing. and
stabilising mains voltage.

Component set (excl. meter) £8-85
Printed circuit board £1-60
Panel meter (1mA) £3-50

ENLARGER EXPOSURE METER AND
THERMOMETER (P.E. Sept. 73)

Dual-purpose dark-room unit with good accuracy.
While stocks last.

Component set with PCB but excl. meter £4-00
Panel meter (100uA) £3-50

P.E. MINISONIC

A portable. battery or mains operated. miniature
sound synthesiger, with keyboard circunts.
Although having slightly fewer facilities than the
large P.E. Synthesiser, the functions offered by
this design give it great scope and versatility.

Full detalls of component sets, printed circuit
boards and discount facilities are in our list. Send

REVERBERATION UNIT (P.W. Nov./Dec. 72)

A high quality unit having microphone and line
input pre-amps, and providing full control over
reverberation level.

Component set (excl. spring unit) £6-82
Printed circuit board £1-40
8 inch spring unit £4-95
Panel meter (50uA) (optional) £3-50

ULTRASONIC TRANSMITTER-RECEIVER"
(P.E. May 1972)

A highly sensitive, tight-beam. long-range. invisible
beam ' detection circuit with numerous applications.

Component set with PCBs but excluding
transducers £4-40

SEMICONDUCTOR TESTER (P.E. Oct. 73)

Essential test equipment for the enterprising home

and switches— . . B
Standard tolerance set c10.57 OTHER PCBs (all “as published ) While stocks last  constructor

Superior tolerance set £16-04 Bench Power Supply (P E Sept. 74) 80p . N .

Stereo PCB (as published) £2.20 Digltal Power Supply (P.E. Aug 72) 50p Set of resistors, capacitors. semiconductors,
Regulated Power Supply: Etectronic Plano: potentiometers. makaswitches and PCB £6-56
Set of resistors, capacitors and preset £4.58 Pre-amp PCB (P.E. Oct. 72) 9s5p  Panel meter (S00uA) £3-50

Poweé Supply PCB (P.E. Oct 72) 65p
Power Siaves (P.E. Aug. 74)
GUITAR EFFECTS PEDAL (P.E. Jul. 75) Power Supply PCB s5p SPINEE JArlw 1S%UARE WAVE GENERATOR
I~ Rondo: (P.E. July 9 )
Component set £6.16 CBS SQ Decoder PCB (P:E. Sept. 73) 60p Component Set £7.16
Pre-amp PCB (P E. Oct 73) 80p :CB 'Ofsaborescomponenls g;;;
Printed Circutt Board £1.10 Tone' Balance and Vol-control PCB {Oct. 73)£1-50 ower Supply Set 3
nn Y Tritfld I.C. Radlo (P.E. Feb. 73) 60p PCB for Power Supply 72p
Semiconductors  BFYSO 2p  2N3T03 120 | |ntegrated Clrcuits Polyester Tantalum PCB LAYOUT AND
ervs) 2 BED 2 CIRCUIT DIAGRAMS
BFYS2 24p  2N381D 35p | 708 B-pin DIL «p | Electrolytic Capacitors (uF/V) (uF) {uFV)
AC128 20p  BSY85A 22p  2N3823E 3 | 9 TOS . avp 001 wlors 12p SUPPLIED WITH ALL
AC176 20p  MJE295S 110p  2N4060 12p | 723705 *p 0015 | o223 12p | PCBs DESIGNED BY
BC107 13p MJE3055 15p  2N4a1 p 741 B-pin DIL ap | O 47 63V p 4740 8p 470,25 18p 04735 12p | PHONOSONICS
BC108 13p NKT0O3  112p  2NS245 51 | 747 1o OIL 1isp | 10683V e 4763 TRJgsI0A0 wp | § 022 ol o 12p
BC108 13 OCA s0p  2NST77 asp | 748 TOS a3p | 15083V s 100.4 o 68083 1op | 0O e | 1035 2
8C147 12p  OCM Yp 748 8-pin DIL ap | 2283V SRRI00,10 o 68028 20 1004 4 PEE 12
8C148 2 OC72 15 Diodes 748 1a-pwn DIL e3p | ¢4 763 sp 10025 Q Gl %p | o7 olis 4
BC148 12p OC84 25p LATB1S TO220 185p | 6840 6p 100 40 7p  1000°10 e | oy s | 106 14p | COLOUR CODE
BC157 U ohew wo e & | caxe osp | 1028 B & i L ER] sip | 1028 1ep |IDENTIFICATION
] Bz 5p 1N4002 5 || Y e | 5w % 1083 13p 1000u0 sp 3 [ 1 | SUPPLIED WITH MOST
BC182L 9zp  ZTXE3 23p  INAOO4 oo | av.0212 ssop | 2210 6p 220110 sp 220025 4% | gy el o3 “: KITS AND AS PART OF
8G1as 12p  INT0E s INADOS p 2223 Spfiy220,16 Tp 20040 T | wp | 7 269 |LIST
vp  ZNOY4 2p  INAGOT 10p | Zeners 08 gp 2025 Yip 2800100 22 2p 3 18

200 1 2N1304 2p  OA9 7 | 3 3v s00mw 12p | 216 6p 220,40 p 330063 13 100 p
ec2zL 15p  2N2219 2Tp 8Aznz :a 3.9V 400mW e | 3240 :: g?" 83 1:’ % :go
BC213 15 2N2805 27p p | o 7vow P P ALL PCBs ARE
BC478 29y 2N2907 1GP? 12p 5 1 400mW p | 47110 470:6 3 Sp 4700 25 78p | PRICES ARE CORRECT AT TIME OF
Bov 7 2N30sé 3: 18450 1 | 3 v oomw Tip | n2s % 4010 12p  4700:40 pRESS €. & O.E DELIVERIES | FIBRE-GLASS,
BF178 a0p  2N3702 12p  ZH (2 5 | 58V 13w 0P SUBJECT TO AVAILABILITY. DRILLED AND ™"
By POST AN ANDLING Overseas—will be charged extra
Send S.A.E. with all UK. requests D HANDLIN e -~ h it VAT
for 1199_ list giving fuller details of U.K. add 22p. mlerillr:lumat:‘r:,lrg:s{.()pé ?:tt:s”’wﬁ: :,: Add 25%(orcurrenlralelfdlﬂereﬂi}(o
PCBs, kits. and other components. Optional: Fee for compensation “;n'gwﬂ‘h list Posied full total of goods, post and handling.
Oversess enquiries for list. against loss or damage in post ;I d ch‘ nnel Isles classily as Overseas—VAT does not currently
Europe—send 20p. (U.K., Eire & C.l. only): 35p. royen e Y apply
Other countries—send 30p. overseas for posting purposes. .

MAIL ORDER AND C.W.0. ONLY

PHONOSONICS, DEPT. PE39, 25 KENTISH ROAD, BELVEDERE, KENT DA17'5BW

DON'T FORGET VAT!
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Sinclair Project 80

14 different hi-fimodules.
Between them they cater
for every variety of hi-fi set-up,
fromatunerampto a full CBS
SQ quadrophonic system.
The value for money’s
amazing. Agenuine 25 W per
channel quadraphonic
amplifier for under £80...

of Sinclair
hi-fi.

omplete
Al e products.

and the wherefores.

Nows Frnem Sinclair. ..

The watts...

a12Wper channel stereo amp
foraround £30...

And the satisfaction’s even
greater!Ifyou can handle a
solderingiron, you can handle
Project80. Andif you can't..,
use Project 805 - the same
modules but with solderless
clip connections.

Take alook at some of the hi-fi
systems you can build...

Get the full technical
specifications...

See what impartial hi-fi
journals thoughtofits
performance...

Andread up on the rest of
the Sinclair hi-firange...

It's all in the Sinclair hi-fi
range fact-file.

Send for Sinclair's
fact-file - now!

Seeif the answer's here -
the information on the
componentyou've been
looking for.

Simply cut the coupon and
send itto the no-stamp-needed
FREEPOST address below.

We'll send you the Sinclair
fact-file - giving you all you
need to know about Project 80,
and the rest of the Sinclair
hi-firange.

Plus information abouta
few extras you're sure to find
rather interesting.

You've plenty to gain...
s0 cut the coupon - now!

Sinclair Radionics Ltd,
London Road, Stlves,
Huntingdon, Cambs., PE17 4HJ
Stives (0480) 64646

<o arametve St ettt et |

Please send me the Sinclair range fact-file immediately

I Name

I Address

I PE/8/P8
To: Sinclair Radionics Ltd, Please print

FREEPOST, Stlves,
I Huntingdon, Cambs., l]>E17ABR
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& DIGIT ALARM CLOCK KiT—com
snooze. DL704E displays. £19-85.

sockets, £7-35.

*DL707 0 3in Red CA LED. £1-70
*DL747 0 6in Red CA LED. £2-45.

*MM5314 4/6 digit clock IC, £4-44.
AY51224 4 digit clock IC, £4-25.

CLOCK COMPONENTS

PE Clock Constructors
see starred items*

plete (less case). bleep alarm intensity control

QUARTZ CRYSTAL TIMEBASE—suitable for any digital clock 32-768kHz Min. Xtal
high accuracy stability for ciock or watch, £3-60.

*50Hz Kit—will provide stable 50Hz for clock ICs giving time accurate to within a few
seconds 8 month containg PCB, 32 768kHz Xtal, 3 g

MOS ICs, trimmer. Cs. Rs. IC

DL704E 0-3in Red Common Cathode 7 segment LED display. only 85p.
MK50253 4 or 6 digit 12 or 24 hr format aiarm clock IC. £5-60

*SOLDERCON IC PIN SOCKETS (using these and nylon supports. 28 pin sockets
30p}. The sensible method for lowest cost socketsfor ICs. displays. CMOS. TTL {nylor
supports available if required Samples enclosed with any pin order)

Strip of 100 for 50p; 400 for £2; 1,000 for £4; 3.000 for £10-50.

CMOS CMOS CMOS CMOS CMOS

Widest stock range in UK—from RCA, Motorola. National, Siltek only

£ £ [3 £

CD4000  0-21 CD4021  1-63 CD4040 1-86 CD4059 16-60 CD408S 1.17
CD4001  0-21 CD4022  1-69 CD4041  2.02 CD40B0 2.29 CD408S 117
CD4002  0-29 CD4023  0-21 CD4042 1-37 CD4061 20-03 CD4093  1.43
CD4008  1-47 CD4024  1-16 CD4043 2-02 CD4062 7-33 CD40g5 1-82
CD4007  0-21 CD4025 0-21 CD4044 2-02 CD4063 2-22 CD4089 273
CD4008  1-63 CDA026  1-96 CD4045 2-29 CD40B6  1-05 MC14501 0-32
CD4009  0-67 CD4027  0-91 CD4046 2-02 CD4068 0-26 MC14502 0-85
CD4010  0:67 CD4028  1-40 CD4047 1-37 CD4069 026 MC14508 4-20
CD4011  0-21 CD4029  1-96 CD4048 0-78 CD4070 0-26 MC14510 1-26
CD4012  0-21 CD4030  0-65 CD4049 0-62 CD4071  0-26 MC14511 1.95
CD4013  0-63 CD4031  4.05 CD40S0 0-62 CD4072 0-26 MC14518 1.87
CD4014  1-62 CD4032  1-77 CD40S1 2.57 CD4073  0.26 MC14520 1.87
CD4015  1-62 CD4033  2.48 CD405S2 2.57 CD4075 0-26 MC14528 0-87
CD4016  0-62 CD4034 8:26 CD40S3 2.57 CD4076 1:63 MC14553 4.07
CD4017  1-63 CD4035  1-83 CD40S4 1.96 CD4077  0-65 MC14566 1.-21
CD4018 229 CD4036  7-88 CD4055 1.96 CD4078  0-26 MC14585 1-45
CD4019  0-73 CD4037  1-83 CD4056 1-96 CD4081 0-26 MM74C14 1.16
CD4020  1-82 CD4038  1-80 CD4057 24-30 CD4082  0-26

RCA 1975 CMOS Databook: Pin-Outs, 400 pages of data. 200 pages of circuits,
applications and use, £2-30 (no VAT) plus pP &P

ADD VAT at 8% (higher rate does not apply to any of above). 10p P. & P. on orders
under £2 (despatch is 1st class post BY RETURNY}. Price List sent FREE with any
order. or on request (a S A.E. helps). Official orders welcomed (written or phoned)—
Universities. Polytechnics. Government. Companies. etc Export orders (no VAT)
add 35p (Europe). 70p (overseas) for air mail P & P

SINTEL

53b Aston Street, Oxford Tel. 0865 43203

Sincl=ir-

RELAY UNIT

Smart stesl case 12 x
Type relays, most with a
tacts. 4 reed relaya + ¢
capacitors, 12BH7 valve. various diod
board, etc., etc Only £3-50.

43in with 22 PO
st 3 sets c/o con-
t

PC ETCHING KIT MK. It

Contains 1Ib Ferric Chioride. 100 8q 1n copper
clad board, DALO etch resist pen. abrasive
cleaner etching dish and instructions. Now
also includea 2 minature drill bits. £3-50.

7Ib BARGAIN PARCELS
H new

COMPUTER PANELS

Large quantity always available. 3ib asstd.
51-80: 71b £2-85; 561b £15. Pack with about 500
components inc at least 50 transistors €1.

FERRIC CHLORIDE

Anhydrous technical quality in tib double
seated flcks 1ib 80p: 31b £1-80; 10ib €4-85;
1001b £35.

TAANSFOAMERS

All mains primaries. 6-0-6V at 100mA 96p;
9-0-9V 100mA £1-02; 12-0-12V 100mA £1-08.
24-0-24V 500mA £2-20; 1A multitapped to
9ve d, 4,5.6.8.9.10. 12, 15, 18, 20, 24 or 30V,
also 12-0-12 or 15-0-15 £3. 2A version £4-40.
6:5-0-6-5V 500mA £1-45; 17V 1A £2; 9V 10A £3;
sub-miniature 12-0-12V at 50mA 80p.

80 metres of multi-coloured hook-up
tlex (40 x 2m lengths) ONLY £1-20.
Grommet mixture Over 150 Grommets.
All shapes and sizes 45p.

All prices quoted include U.K. post and
VAT at 8% or 25% as appropriate.
Surplus components and equipment
wanted for cash. S.AE. for list or
enquines .
Send 10p stamp for Multimeter Brochure.
(Free on orders over £3.)

GREENWELD (PE9)

51 Shirley Park Road, Southamp-
ton, SO14FX. Tel. (0703) 772501.
Also callers at 21 Depttord Broad-
way, SE8. Tel. 01-692 2009, and
38 Lower Addiscombe Road,
.Croydon. Tel. 01-688 2950.

BARGAIN PACKS

128C107  £1-20 25 IN40OT £1-20
14BC108  £1-20 22 1N4002 £1-20
12B8C109 £1-20 20 IN4DO3  £1-20
15BC148  £1-20 18 IN4DO4 £1-20
12BC149  £1:20 16 1N4005 £1.20
12BC157  £1-20 14 INDO6  £1-20
12BC158  £1-20 12 1N4007 £1-20
12BC159  £1-20 40 IN4148  £1.20
22N2646  £1-20 3 2N30§5 £1-20
10BC328 €120 12BC548 £1-20
12BF194  £1.20  12BF195 £1-20
7BFI73  £1.20 5BF181 £1.20

All full spec. marked com-
ponents.

8 PIN DIL 741°s
10 + 26p; 25 + 23p; 100 + 21p; 250 + 20p.

555 TIMERS i
3+ 80p; 10+ SOp; 25+ 46p; 100+ 43p.

RESISTORS AND CAPACITORS

400 asstd carbon resistors £1-40. 250 Hi-stabs
1.2, 5%, §, §, 1W £1-35, 100 Wirewounds, 2W
fo 15W £2. 200 ceramic. mica. etc caps £1-10.
100 C280 polyasters. 0-01-0-47 £1-30. 200 min,
electrolytics. but mainly unmarked. so only
£1-35. t5 airspaced and COMpression
trimmers up to 1250pF £1-10, JUMBO PACK—
1 each of the above. £9 60 value for only
£7.30! 1 !

VEROBOARD
100 8q.in, about 8 pieces asstd sizes and
pitches £1-15,

MISCELLANEOUS

SPCO microswitch, 58 12p; 15 asstd, pots 75p;
plug in refay, 2.500R 4c:0 25p; 4 x BOV 10A
rects. on he k. ideai batt charger £1-20;
SN76660N ood range close tolerance
resistors—S A E iist 96kHz crystal £1. Push
button bank—8 nteriocking buttons. each
4 pole changeover, onty 4 x 2§ x Hin gy,

TRANSISTOR PACKS

Large quantity of mainly unmarked out of
spec transistors in stock. Sample fests
show 75% OK Sold in mixed packs with
PNP, NPN. RF, AF, plastic, metal

signal and power devices At
£1-50; 500 for £3-50: 1,000 for £6. of spec
2N3055s 8 for £1-10. 25 untested BFY59
:yo%at;unsulars £1:10. 25 untested BC108 £1;

-
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ELECTRONIC FOOTBALL AND TENNIS
WITH THE FABULOUS

VIDEO SPORT

ON YOUR OWN TV
Play three exciting
electronic ball games.
FOOTBALL, TENNIS,
HOLE IN THE WALL on
your own TVI Just
plug Video Sport into
the aerial socket of
your TV and away you
go. Completely safe
for you, your children
and your TV. Mains
operated.

OUR INCREDIBLE PRICE
£29-50 inci. vaT

Demonstrations now in all CENTRES!

AM/FM MODULES

LP1179 LP11T1

Combined AM/FM luner modules, together with a
small number of R.C.s Fernte Aerial, make up

a sensitive FM/MW/LV/ tuner

& Volts supply, supplied with data and circuit leject

sheets operation
Rob pracision  anginsered
mechanism based on the
STARR' patented design. Id
for use in car ste
ptayers. HI-FI aterao cas
recorders, industriel and many,
other applicatlons.
Sulteble for the
Sterso Cassette Dock

=M £13-50 incL. VAT P & P. 35p
625 tine receiver UHF transistorised tuners UK. @ FREE

Brand new. (Post/packing 25p each) Send now for our free list
TYPE A variable tuning slow motion drive £3-50. § No. 36 for our complete
TYPE B 4-button push button (adjustable) £4-60. § range of over 2,000

TYPE C variable tuning £2-90.
semlconductor devices
TYPE D 6-button UHF/VHF tuner £5-20 at new low prices.

HeNRYS

BUILD THE TEXAN + FM TUNER

TEXAN 20 - 20W STEREO AMP

eatures glass . Gardners low fiakd
b C.s, 10: s plus diodes. etc

Designed by Texas instruments engineers for Henry's
B and P.W. 1972. Overall size 15} x 2§ x 63in. Mains
em— operated. Free teak sleeve with every kit

£29-95

(carriage 50p)

(atso buiit and tested
£39-95).

HENELEC STEREO FM TUNER

Features capacity diode tuning. lead and tuning
meter indicators, mains operated. High performance
and sensltivity. Overali size in teak sleeve 8 x 24 x
B4in. Complete kit with teak slesve

£26 * 25 (carriage 50p)

also built and tested £39-20)

JOIN THE LARGE BAND OF CONSTRUCTORS!

SPECIAL OFFER
GARRARD CT4 STEREO CASSETTE

TRANSPORT MECHANISM
Features: ™ heads. "Built

o
in motor stabiliser. *Auto slop +
*Pause control. *12V d.c

Don't miss your copy of
HENRY'S

OVER 5,000 ITEMS - largest UK range of
electronic components for home
constructors.
200 PAGES - every aspect of electronics and
components for amateurs and hobbyists -
kits, projects, test gear.
DOZENS of new lines and new ranges.
MANY price reductions throughout the new
catalogue’ Le7Y bined IF st

combine strip £4-60.
A Discount Voucher with every copy, worth L AT L
sop_ £8-62 the pair

Suitable Ferrite aerlal 87p.
PW' Ascot

L

Write now for your copy. enclosing 70p remittance

Etectronic Centres

404-406 Electronic Components & Equipment 01-402 8381
354 PA-Dlsco-Lighting High Power Sound 01-402 585¢
303 Speciai offers and bargaina store

Alf mart to 303 Edgware Road, London W2 18w

Hi Frand
Electromics
Centres Open
Sam-6pm

MIDLANDS. NEW ELECTRONICS STORE
OPEN. 94/96 UPPER PARLIAMENT STREET,
NOTTINGHAM. TEL: 40403,

Prices correct at ime of preparation. Subject 1o change without notice £ &0.E

PATENT  PENOING

-

il mhk2

The tried, tested, proven, reliable, complete,
professional, capacitive discharge,

- - - -
S E g e R R R O R e tt rn “ It gn I t I n “ I t

and c . cables, coil can

Practical Electronics

T0 ELECTRONICS DESIGN ASSOCIATES DEPT PES,
82 Bath Strest, Waisall, WS1 3DE, Phone 33852,

FROM Name.

Address..

SPARKRITE MK 2 DIY Assembly kits ¢ £10.93

SPARKAITE MX 2 Ready Buitt Negative eerth @ £13
SPARKRITE MK Z R Bullt Positive sasth @ £13

|gisioc-shaageaver switches @ £2.78

R.P.M. Limit systoms in the sbeve units @ £2.42

1 snciose chequa/P.0.s fer £

Chogue No

(Sond SAE 7 brachure enly required}

September 1975

Sparkrite MK2 is a high performance, high quality. capaci
live discharge, electronic ignition system.
Because of the superb design of the Sparkrite circult it
completely eliminates probiems of the contact breaker.
There is no misfire because conlact breaker bounce is eli-
tninated i by a pulse suppression circuit which
prevents the umit firing if the points. bounce open at high
R.P M. Contact breaker burn is eliminated by reducing the
current 10 about 1/50th of the norm. 1t will perform equatly
well with new, old, or even badly pitted points and is not
dependent upon the dweil time of the contact breakers
for recharging the sysiem. Sparkrite Incorporates a short cir-
cuit protected inverter which eliminates the problems of
SCR lock on and L i the lity of
blowing the transistors or the SCR. {(Many capacitive dis-
harge. ignitions are not completely fooiproof in this re-
spect.}
Sparkrite can therefore give you:
up 10 20% better fuel consumption, instant all weather
starting. cleanes plugs — they fast up to 5 limes longer
without attention, faster acceleration, higher top speeds.
longer coil and battery life. efficient fuel burning and less
ait pollution, smoother running. continual peak perfor-
mance
THE KIT-COMPRISES EVERYTHING NEEDED
Ready drilled pressed steel case coated in matt black epoxy
resin, ready drifled base and heatsink. top quality & year

g

nectors, printed ciréuit board, nuts. baits silicon grease
full instructions to make the kit negative or positive earth,
and 10 page instailation instructions.

OPTIONAL EXTRAS

Electronic R.P.M. limitation.

This can be included in the unil to prevent over revving.

an advantage to most companies, hire firms. high perfor

mance drivers elc.

Elactromc/conventional ignition switch.

Gives instant changeover from “Sparkrite” ignition to con
ionat Ignition for p static tim

ing etc.. and will aiso switch the ignition off completely

as a security device. Includes: switch, connectors. mounting

bracket and instructions. Cables exciuded.

PRICES

D.LY assembly kit £10.93 inct V.AT. post and packing
Ready built unit £13.86 incl. VAT post and packing
{Both to fit all vehicles with coil/distributor Ignition up to
8 cylinders.)

Switch for instant changeover from 'Sparkrite” ignition to
conventional sgnition £2.79 incl. V AT, post and packing
R P M. limiting contral £2.42 incl. VA T. post and packing
(Fitted in case on ready buitt unit. dashboard mouating
on kit

CALLERS WELCOME




240v-50Hz trom your 12v car battery.

25 watt—£4-20 150 watt—£19-10
40 watt—£7-3§ 300 watt (12v)—£29-85
75 watt—£10-71 300 watt (24v)—£23-75

. All above invertors sre in kit form but may

be purchased built up in metal case & ready
for use. Price list sent on receipt of s.a.e.
Prices include post & packing.

P.W. AUTOMATIC EMERGENCY
SUPPLY

240v-50Hz-150 watt invertor with built in
battery charger. In event of power failure
switches over automatically from battery
charging to invertor operation. Cct. as
appeared in Dec. 72 P.W. Complete kit of
parts {excluding meter) £22-50 + £1-10p. & p.

FLUORESCENT LIGHT INVERTOR KIT
8 watt-12v-Fluorescent light, suitable for
tents, caravans, houses, boats & secondary
lighting for factories, hotels, etc.
12"-8 watt—£2-90 + 25p p. & p. Built up—
£4 + 25p.
2113 watt—£3-30 + 30p p. & p. Built up—
£4:-50 + 30p.

TRANSFORMERS & COILS
Both high volume & small order capacity
available.
Special offer. Miniature mains transformer
12-0-12v-6V.A.—85p plus 10p p. & p.

TRADE & EXPORT ENQUIRIES WELCOMED

ORION STEREO
AMPLIFIER

4 Qi & ﬁ'

Vi i DN stecea

i'féo @g‘é’@ Q‘ |

20 + 20 Watts r.m.s. into 8 ohm load. Distor-
tion less than 0-01% 100Hz-10kHz. Frequency
response *= 1dB 20 Hz to 20 kHz. Hum Jlevel
virtually nil with vol. full on.

This is a power amplifier of superb quality
incorporating the very latest design features.
Professional hi-fi enthusiasts have classed it
as fantastic and real value for money. The
CCT incorporates a low flux transformer and
inputs for disc. tape, tuner, etc.

Compiete kit of parts including slim line
bookend case, silk screened front panel &
knobs. £43 incl. VAT & p. & p.

The bookend case, I.C.s & semiconductors, P.C.
board, Transformer, etc. may be purchased separ-
ately if desired. Send S.A.E. for further information

ASTRO IGNITION

oo

ASTRO IGNITION SYSTEM
Compiete kit of parts for this
proven and tested system £9-50
incl. VAT. Ready built with only two
connections to alter £12-50 incl.
VAT. Thousands have used this
system both home and abroad.
Consider these advantages more
power, faster acceleration, fuel
economy, excellent cold starting,
smoother running, no contact
breaker burning. Also because of
the high energy spark, the fuel
mixture can be made weaker giving
further economy and fewer plug
problems. Fitting time when built
5 minutes approx. Please state
whether positive or negative earth.
Trade and export enquiries wel-
comed.

ASTRO ELECTRONICS

Spring Bank Road, West Park
Chesterfield.

L -
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Phoenix
Electronics
(Solent) Ltd.

139-141 Havant Road
Drayton, Portsmouth, Hants
PO6 2AA

You already know us—get to know us better! Our
catalogue is now only 20p—returnable on your first
order.
Our prices on a wide range of semiconductors, i.c.'s
and passive components include VAT, and, despite
rising postal costs, carriage is only ZQp. too!

THIS MONTH'S BARGAIN OFFER!
Panel hardware kit. 2 x F296 fuseholders, 10 fuses,
10 lead-mounted fuses, 4 each K111, K357, K430, K499,
K513 knobs, 2 x DPCO switches, 2 x P429/P430 plugs
and sockets, 2 each croc. and pin clips. Catalogue
value—£4-80. Bargain pack PEP/5A— £3-80.

Please send your catalogue—now!
Name .....
Address................c.eel ..

eseessssessansssssssanaasan IR TRET T
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% ELECTRONIC
PIANO KIT

* SYNTHESISER
KIT

* ELECTRONIC
ORGAN KITS

There are five superd
Electronic Organ kits
specially designed for
the D-I-Y enthusiast. With
the extreme flaxibility
allowed in design, you
can build an organ to =

your requirements, which

will compare with an organ commerciaily built
costing double the price.

* Portable organ with 4 octave keyboard; £145-29. * Console organ
with § octave keyboard, £250:83. * Console organ 'with 2 x 4 octave
keyboards and 13 note pedal board, £470-85. * Console organ with
2 x § octave keyboards and 32 note ;edal board, £680. * Console organ
with 3 x 5 octave keyboards and 32 note pedal board, £960. * W/W
fﬂ%nd Synthesiser Kit, £149. %« W/W Touch Sensitive Electronic Piano,

All components can be purchased seraralely. i.e., semiconductor
devices, M.O.S. master oscillators, coils, keyboards, pedal boards,
stop tabs, draw bars, key-contacts, etc. Lesley type speaker units from £50.

Send 50p for catalogue which inciudes 5 x 10p vouchers or send your
own parts list, enclosing S.A.E. for quotation..

) ) )
Elvins Electronic Musical Instruments
12 Brett Road, Hackney, London E8 1JP (Tel. 01-986 8455);
8 Putney Bridge Road, London SW18 THU (Tel. 01-870 4949);
40a/42a Dalston Lane, Dalston Junction, London E8 (Tel 01-249
4).

Business hours: Open 10 a.m. to 7 p.m. Monday to Saturday. Closed all
day Thursday. Open 10 a.m. to 1 p.m. Sunday.

Vacancy for shop assistant with electronic knowledge

762

Practical Electronics

September 1975



The people for component bargains

ORIGINATORS OF PRE-PACKED COMPONENTS IN BRITAIN—AND STILL LEADING!

&) Suiriine Scuna

audio equipment

POWER AMPS
$5103

Compact 1.C. amp 3 watts R.M.S. Single channel (mono)
On P:C.B. size 34in x 2in. Needs 10-20V supply. £€1-75

§5103-3

Stereo version of above (two 1.C.s) £3-25

NEW! §S105 Mk. 2

A compact all-purpose power amp. Can be run from 12V car
battery. Size 3}in x 2in. Useful 5W output (mono) into 3N

using 12Vv. Excellent value. £2-25
SS110 Mk. 2

Simitar in size to SS105 but will give 10W output into 40}
using 24V (mono). Two In stereo give first-class results,
suitable for many domestic applications. £2-75
S$S140

Beautifully designed. Will give up to 40W R.M.S. into 4N.
Excellent S.N.R. and translent response. Fine for P.A., disco
use, etc. Operates from 45V d.c. Two in bridge formation
will give 80W R.M.S. into 8N £3-60*

a AUDIO MODULES — today’s most challenging values! )

PRE-AMP/CONTROL MODULES

$S100

Active tone control unit to provide bass and treble facilities
{stereo). £1-60
$5101

Pre-amp for stereo ceramic cartridges. radio and tape £1-60
§S5102

Pre-amp for low-output stereo magnetic cartridges. radio
and tape £2-25

BUILD A STEREO F.M. TUNER
with these modules
$S201

Front End assembly. Ganged tuning with well engineered
slow-motion geared drive in robust housing. A.F.C. facltity.
Requlires 6-16V. Excellent sensitivity. 88-108mHz. £6- 25

§S5202
I.F. Stage (with 1.C.). Designed to use with $5201 uses I.C.
Carefully checked before despatch. £5-25
§5203

Stereo Decoder. Designed essentially for use with $5201
and S5202, this excellent decoder can also make a stereo
tuner of almost any single channel FM tuner. Supplied ready
aligned. A L.E.D. can easily be fitted £5-62

SAVE £5 ON THE S/S TUNER
By buying Units S5201, 55202 and 55203 together, the
price is £12-12—a genulne saving of £5 on this very

efficient tuner. £12-12 /

3
SPECIAL
OFFERS

LM 380 AUDIO I.C.
(Marked SL 60745). Brand
new and to spec. 3 watls

TP SELECTION

ium, Red Spot A F.

R.M.S. out. WIth data. TP6 20 Transistors. PNP German-
1-00*

ium, White spot RF
2XSN 7480. Brand new

1.C. to spec. decode assembly

counters £1.00* TP19 100 diodes. mixed Germanium,

3XSN 7400 Quad 2 input ERIEHE, OB CLeeiis:

Nan gate I.C.s 50p TP23 Twenty NPN Silicon uncoded
TO5. Similar to BFYS50/2.

mentary to TP24

2N2904/5.

8 power diodes 400V. 1-25A
SUNDRY TP29 g o s ys

Pi PAK—Approx. 170 short-lead semi-
conductors and components. PNP,

TPS5 20 Transistors, PNP German- uT1 .:J PNP’s Germanium. AF and
F

TP7 1 2N174 150W 80Vce Power )
Transistor, with mounting | UT4 100 Silicon diodes. min. glass,

uTs (4)0 250mwW  Zener dlodes

2N696. 2N1613, etc. Compie-
UT9 40 NPN Silicon pianers. Similar
szi Twenty PNP Silicon. uncoded
TO5.  Similar to BFY64,

UT12 25 2N3702/3 Transistors, PNP

NEW RANGE TRANSISTOR AND COMPONENT PACKS

UT SELECTION CP SELECTION

CP1 Mixed bag of capacitors-
Electroiytic. Paper, Silver Mica

UT2 150 Germanlum diodes. min (Approx. 150-—sald by weight}

glass.
CP2 200 (approx.) Resistors, various

similar to IN914, IN916. R, T (03 By

AZ24 range: average 50% CP3 40 Wire-wound resistors. mixed
good.

UT7 30 Silicon rectitiers 750maA, | CP4 12  pots—pre-set. w/wound,

mixed voltages. Top Hats, etc g::&‘r"gg_‘;l‘l";';ixe‘;’"h/‘”i'mu'
to 2N3707-11 range. Low noise | (CP7 Heat sinks. assorted. To.tit SO-Z
amps. (OC72) TO-1 (AC128). etc

Silicon. Plastic to 92.

ALL ABOVE PACKS—50p EACH. TP Tested and Guaranteed, UT Untested. unmarked: CP Components.

NN, diodes rectiiers, et O foos, CAPACITOR DISCHARGE IGNITION KIT

Simple to assemble and ﬂl Improves car pertormance.
£7-

data supplied. 50p.

UHF 625 line tuner. rotary. £2-50.

Rev Counter (for cars) (8%). £1-00.*
Books by Bernard's Publications
Newnes-Butterworth's, etc

saves on fuel. P. & P.

3In x 5iln x 3In

—— — — — — — Ready-bulit
[THE FREE cATALOGU et

New edition better than ever. It s

BI-PRE-PAK X-HATCH GENERATOR MK. 2

Four-pattern selector switch

$S300 POWER SUPPLY STABILISER

Add this to your unstabilised supply to obtain a steady work-
50* ing voltage from 16 to 60V for your audio system, work-
bench. etc. Money saving and very reliable £3.25*

PLASTIC POWER TRANSISTORS

40 WATT SILICON*

your's for free and well worth
getting—only please send large
S.A.E. with 10p stamp If we have to

Piease add 30p for postage and packing.
is Invaluable to industrial and home user alike. Improved
circuitry assures rellabillty and still better accuracy. Very
compact. self-contained. Robustly bullt. Widely used by TV

5 * Type Polarity Gain VCE Price
Eg ) gg, 40N1 NPN 15 15 20p
40N2 NPN 40 40 30p
40P1 PNP 15 15 20p
40P2 PNP 40 40 30p

S0 WATT SILICON*

FOUNDED IN 1959

Practical Electronics

ost it to you. rental and other englneers. With reinforced fibreglass case, Type lacl
IL_ -y_—-—_ nstructions, but less batteries. (Three U2 type required.) gg:1 :g':' ty ?5."' Y;:E ;5'::.
90N2 NPN 40 40 35
TV SIGNAL STRENGTH METER™ 90P1 PNP 15 15 25p
Complete kit as described in Television' £19-50 plus 40p 90P2 PNP 40 40 a5p

for P. & P. plus VAT at current rate.

TERMS OF BUSINESS:

VAT at 25% must be added to total value of order, except for items marked * or (8%}, when
VAT Is to be edded at §%. No VAT on overseas orders. POST & PACKING Add 22p for UK
orders unie hown mal! order
€1 for postage. Any difference will
out notice. AVAILABILITY All ltems able et time of going to press when every etort Ia
mada to ensure correctness of Informatlon.

BI-PRE-PAKLTD

> Reqg No A2019
222 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSEX SSO 90F.
TELEPHONE: SOUTHEND (0702) 46344.

September 1975

If you prefer not to cut coupon out, please mention ETIP2 when writing
A S T N N (U S S S S I
To BI-PRE-PAK, 222-224 WEST ROAD,\WESTCLIFF-ON-SEA. ESSEX

Please send I

for which | enclose
l NAME I

ADDRESS

l PE9
L- 1 ¢ 1 P 1 I 1 1 1 1 1.1 ]

763



CRESCENT RADIO LTD.

1-15 &

I7 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
1 ST. MICHAELS TERRACE, WOOD GREEN

LONDON N22 4S)

BARGAIN PROJECT BOX

A plastic bux with moulded
extrusion raila for PC or Chassis
panels with inetal front plate
fitted with four =rcrews (all
supplied).

An ideal box to give a small
project a professional finish.
SIZF. (internal 81mm X 5Tmmi x
28min.

OUR PRICE 40p. + 4 ©,

"“CRESCENT
BEAT BRITE"
SINGLE
CHANNEL
R0OUND TO
brite LIGHT UNIT
“" This {antastic
little box
approx. 4° x 3° x 21" when
connected to the output of a
sound souree from 1 to 100 watts
produces a psychedelic light
display of up to 1000 watts.
Complete with a sensitive level
control the unit is fused and can-
not harin your amplifier.
A Bargain at £7:.50 pius 10p
P. & P. + 89,

MINIATURE RELAYS

Brand new range of British made
relays, slze: 13in X Iin X Jin.
All two changeovers with 250\
1-3A contacts and suitable for
fitting on 0-1m veroboaril.

beat -

Type Voits Current Ohms

2T/A 12V 1TM/A 700 All
21/A 12V 28M/A 430 £1°30
12/A 6V 33M/A 1853 each

MINI LOUDSPEAKERS
2¢in 80 ohin, 50p: 2{In 40 ohm.
50p. Please jnelude op P'. & P.
oneach L.S. <4 259,

MIDGET
MAINS TRANSFORMER

Varnish Impregnated
Size 45mm x 36mm X 31mm
PRI 240V

Sec 3.0-3  100mA
Bec #-0-6  100mA
Nec 09 100mA
See 12:0-12 100mA
Sec 20-0-20 100mA
21:23 10pP. & P, + 89,.

CRESCENT BUBBLE LIGHT SHOW
This budget system compares very
favourably with more sophisticated
and higher priced models.
8pecification:

Projector—150W convection
cooled. At 30ft the projected
image is 161t.

Motor—1 rev. per 2 min.

Liquid ~ Wheei~6in  diameter

multi colour.

The motor is fitted {0 the projector
and can only be purchased as a
singie unit.

The liquid wheel i our standard

model amd may he purchased
separately.
A bargain at: Projector, £15;

Wheel, £5; Total £20. Pius 745p
carr, o5,

CABLE LESS SOLDERING IRON
WAHL “150-TIP "
s Completely portable.
Y Bolders up to 150 joints per
charge.
% Recharges in its own stand.
Y Fine tip for all types of solder-

ing.
% Only Bin long and weighs just
6 o078,

OUR PRICE £9°75 4 xo;.
{Spare bits are available)

Phone 888-4474

“CRESCENT"” 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER
U.BUILD.IT
‘We suppiy the three modules for you to build
this Disco-Group-P.A. aniplifier into the cabinet

of your choice,

% THE POWER AMP MODULE
170W r.n.s. 8q. wave 300W instantaneous peak
into 8 ohin (60W Into 16 obm).

% THE PRE-AMP MODULE

tour control pre-amp, Voi. Bass, Treble. Middle
controls. Designed to drive most amplifiers
using F.E.T. first stage.

% THE POWER SUPPLY

Y3 supplied complete with the mains transformer.
Complete fixing instructions are supplied and no
technical knowiedge is required to connect the
three ready wired modules. A fantastic bargain.
Send 8.A.E. for further details
on thin or our rcady built amplifiers. + 8%,

12-0-12V 500M/A
240V primiary transformer bargain. Approx. size:
60mm x 40mm X 50mm; fixing centres: 75mm.
Our pricc £1.20. 4+ RY%.

FERRIC CHLORIDE
Anhydrous ferric chloride in double sealed one
pound poly packs.

Our Price 80p per ib. 4+ P/P 4 VAT « 89,

LOW NOISE, LOW PRICE CASSETTES
Good quality tape in well made screw type
casseltes. Presented in single plastic cases.

€60 31p C90 42p C120 53p
109, discount on ten or more cassettes of one
type. + 89%.

ABS PLASTIC BOXES

Handy boxes for construction projects. Moulded
extrusion rails for P.C. or chassls panels. Fitted
with 1mm front panels. 1005, 105min X 73mm X
45mm 51p; 1006, 150mm x 75mm X 47mm 68p;
1007, 184mm x 124mm X 60mm 96p; 1021,
108mm x 74mm X 45mm (sloping front) 50p. .’

o

P.C. ETCHING KIT

Thia kit containas all that the constructor will need
to etch the circuits of his own design. Contents:
Plastic etching dish. Bample copperclad board.
Lamininate Cutter. 1 Ib Ferric Chloride. Large
Plastic Spoon. Etch RResist Pen. Full Etching
Instructions. Complete and Big Kit Value at
£375 + 89 VAT.

2in. PANEL METERS
Size 69mm x 46mm
0-100mA—ME13

0-1004A—ME7 0-500mA—ME14
0-500A—MES 0-1A  —ME15
0-1lmA —MES 0-50V —ME16
0-5mA —ME10 0-300V a.c.—ME17
0:-10mA-—ME11 8 meter —ME18
0-50mA—ME12 V.U. meter—ME19
£3cach. 10pP. & P. 4 8Y.

POWER PACKS
PPl Switched 3-4{-0-71-0 and 12V at [00M/A
with onfoft switch and pilot light. S8ize
130M/M x 55M/M x 75M/M, only £4.
Switched  6-73-9V  Nattery  Eliminator.
Approx. size 2}in X 2}in x 3}in. Ideal for
cassette recorders, £3:25,
PP3 Car converter. From 12V Pcs. or Neg. to
= 6-74-9V. Easy to fit and transistor
regulated, £3-90. + 89,

TELESCOPIC AERIAL
Nine section fully awivelling telescopic aerial with
4BA ringle bolt fixing or tiwo hole fixing bracket.
Fully extended 43”.  Fully elosed 7°.  Onr Price
50p + P/P 4+ VAT w 89,

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT
Channcl:
Basz, Middle,
Treble. Each
channel has  its
own  sensitivity
control. Just con-
nect the input of
thizs unit to the
loudepeaker terminals of an amplitier, and connect
three 250V up to 1000W ljamps to the output
terminals of the unit, and you produce a fasci-
nating sound-light display. (All guaranteed.)

£18'50 plususpr. & P + 89,

PP

(4

Three

U.K. CARRIAGE
20p UNLESS
OTHERWISE STATED

| VAT—AIl prices are exclugd- |

SEND 30p FOR A

ing VAT. Please add to each CRESCENT
| it the VAT rate indi-
[t e e CATALOGUE

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion. a better

job. higher pay? ‘‘New oppor-
tunities”” shows you how to get
them through a low-cost, Home

Study Course. There are no books
to buy and you can pay as you
learn.

This easy to follow GUIDE TO
SUCCESS should be read by every
ambitious engineer. Send for this
helpful 76-page free book NOW!
No obligation. nobody will call on
you. It could be the best thing you
ever did

764

CHOOSE A BRAND NEW FUTURE HERE

Tlck or state subject of Interest.

Post to address below.

Ir W I B CUT OUT THIS COUPON = I mmm 1

DRAUGHTSMAN- l
S

Noh,)‘ —58 ‘0’ & ‘A’ Level Subjects
—over 10,000 Group Passes!

NAME (Block Capitals)

ADDRESS

Other subjects of interest..

Practical Electronics

Aldermaston College

Dept. TPE09, Reading RG7 4PF

also at our London Advisory Office, 4 Fore Street Avenue
Moorgate, London EC2Y SET, Tel. 01-628 2721.

Postcode

ELECTRICAL RADIO & TV

l ENGINEERING Gen. Radio and HIP I
City & Guilds TV Eng. institute of
Wiring and Radio Servicing. Engineering (]

I Installations O Maintenance and Draughtsmen & I
C. G. Electrical Repairs Designers a
Tech-Primary Practical Radio- & General Draughts-

Gen. Electrical Electronics {with manship ]
Eng. self-build kit) [m] Srchilﬁclural hine [
Radio Amateurs’ raughtsmanship

I é:g?yFEAE%’I;LCGAL Exam Technical Drawing O I
Air Registration

I Board Certificates O ELECTRONIC CONSTRUCTION I
Gen. Aero ENGINEERING & BUILDING
Engineering O  Gen. Electronic Institute of
AUTO Eng. Building u}
ENGINEERING Practical Elec- Construction

I City & Guilds Auto tronics (with kit) O Surveyor's Inst [m] I
Engineering a Clerk of Works
Practice AGRICULTURAL Diploma o

I Inst. Motor ENGINEERING C & G. Building I
Industry =] Quantities a
M.AA/IM.1. General Building O

l Management REFRIGERATOR General Civil Eng. O I
Diploma O SERVICING Healing. Ventila-

Gen. Auto ting & Air

I Engineering O MECHANICAL Conditioning D I
Auto Diesel ENGINEERING Carpentry &

I Maintenance O  Society of Joinery D I
Motor Mechanics O Engineers O  Painting &

Service Station Inst. Engineers Decorating (]

I and Garage and Technicians O Plumbing =] I
Management O  General Mechanical C.E.l. (Part 1) a
TELECOM- Eng. Inst. Cost &
MUNICATIONS Welding O  Management
City & Guilds D Maintenance Eng. 0  Accountants a

I Telecommunica- General Diesel Works Manage- l
tions Eng. ment etc. etc a

= POS‘ G.C.E. I

Accredited by C.A.C.C. Member of A.8.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Age

September 1975



Offer Offer
To: P.E. SPECIAL OFFER TypeNo ) price| Q- | £y P | TypeNo | prce] Q¥ F o P
A. Marshall (London) Ltd., SN7400 0-11 SN74155 0-26
42 Cricklewood Broadway, 7401 0-1 74180 0-25
7402 0-11
London NW2 7404 0-12 CD4000AE [ 0-15
Please find enclosed my remittance 7410 0-11 4001AE 0-15
(shown in final col. on the right). 7413 0-18 : 4002AE 015
Made payable to A. Marshall {London) 7420 0-11 4007AE 0-15
Ltd. for components specified. 7430* 0-11 4009AE 0-50
7440* 0-11 4011AE 0-15
7441+ 0-60 4013AE | 036
PLEASE PRINT CLEARLY 7447 0-37 4016AE 0-36
7448 0-48 4012AE* 0-15
7473 0-20 4023AE* 015
NAME . . . 7474 0-18 4029AE 1-40
7490 0-24 4045AE 1-30
ADDRESS 7492 0-24 4049AE 0-40
7493 0-24
7496 0-40
74121 0-20
74141 0-37 SUB TOTAL
74145 0-42
74150 0-61
74151 0-26 POST AND PACK 25
Any quantity or combination may be 74153 0-24 VAT 8%
ordered but can only be accepted on 74154 0-67
this coupon. CATALOGUE (OPTIONAL) 25p
OFFER CLOSES SEPT. 30TH SUB TOTAL TOTAL
ALL PRIME FOR ONE MONTH
PRODUCTS FROM SAVE MONEY AND STOCK UP NOW ONLY AND SUBJECT TO
LEADING STCCKS BEING
MANUFACTURERS UNSOLD

B B BB E E & EHE B B = BN 2 BB 8 2 BEE B R B = &

PW TELETENNIS KIT

As foatured on BBC Natanwide and in the Z’ﬁﬂ:‘:&m&"}&“m 33PCp0 7p. Potentlometers Veroboard

i} hoi . H

family, 16 need io moaity your TV sor. 1os: il IC Sockets 8 DIL 16p; 14 DIL 17p; 16 DiL 20p. [l Linear or Log  Single Double I D o

plugs in to marial socket Resistors }W 2p; $W 3p; 24W 9p; 5w 10p; il Rotary Pots 20p 45p ) ¢ ' 015

Pur(u list_as follows: A Resistoi Pack £1 10W 12p Rotary Switched 30p 2-5 x 3%n 36p 26p 17p
& P. 20p: B Potentiometer Pack £1:25 - Sliders ‘sp 75, 2:5 x Sln ‘op JQp 19

e £ 20p: C Caouacitor Pack £3:10 £. 2 P. Ml Scorplo Car Ignition KIt—£11-50 + VAT » 3 x 3 o :H P

m: € |c"§f:kr;d«:ct‘glpp.:kpt" sospr.:n: 1 IMF440V £1-10. Full range of capacitors 3 : g?r"n .5: "g ;;

1 £1-15 P. & P ;G PCB" BSTBO246 £1-20. Transformer £3. ! P

P8 “Jop: 1 Switchos 24 50 b4 7. zon: ll OPTO and LEDs stocked. See catalogue for B xTin  £1:6) 126 0100 £1-92

{

Speciar “Briaes e mpiar " Z.”‘:mu.,.n, fed geenandyetion, detalls . ' PINSx3% g b

B30 B % 5 Gop Rasemiry matructions Il DL707 £2-35 or 4 for 8. Presets—Horizontal or Vertical

with complete kit or 7Sp on request Minitron £1-58. 01w 8p 03w 10p Trade and Retall Supplled

* SEE PREVIOUS ISSUE FOR LIST OF TOP 500 SEMICONDUCTORS *

FROM THE LARGEST RANGE IN THE U.K. AT COMPETITIVE PRICES!

A. Marshall (London) Ltd Dept: PE
’ 42 Cricklewood Broadway London NW2 3ET
Tel:01-4520161/2 Telex: 21492
& 85 West Regent St Glasgow G2 2QD
[ Tel:041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2L X
E Tel: 0272 654201/2

& 27 Rue Danton Issy Les Moulineaux Paris 92
Callin and see us 9-5.30 Mon-Ffi 9-5.00 Sat Tel: 642 2985°

Trade and export enquiries welcome Catalogue price 25p
LONDON—GLASGOW—PARIS EormiUEtionihe
10% discount AND NOW 1 STRAITS PARADE UHST0 Transmitter £2:79
MUE? Receiver for above £3-22

FISHPONDS EW18 Electronics dice £6-53

for callers at
Bristol during B R ' STO L ' BRISTOL BS16 2LX i;:";‘;“:’"'c Droo + Sensor £7.19
August . TEL: BRISTOL 654201/2 il :

VAT All prices exclusive P. & P. 25p

IT'S OUR SERVICE THAT MAKES US GROW ML A
TUET R NI

Practical Electronics  September 1975 765




IMPROVE
PETROL
CONSUMPTION

P.E.
“VARICAP"’
STEREO
PUSH BUTTON

' P.E.
“GEMINI"
STEREO
AMPLIFIER

Flt.t!‘e F.M. TUNER Output genuine 30W R.M.S.
Brilliant New N— per channel!

P.E. Scorpio Mk. Il — Distortion0-01% (maximum)!
“Dual Polarity” ' Frequency response—3dB,

Capacitive Discharge
Electronic Ignition system

* Genuine improvement in overall petrol consumption (iIndependent report
claims at least 8%-10%)

* Much easier cold weather starting. less strain on your battery

* Less use of choke—increase engine life

* Smoother running at lower reva—makes your four cylinder car feel
like a six cylinder

Together with the foilowing 'Scorpio Mk. Ii

available with other makes

* Only one model used for both positive (+) and negative (-) earth
vehicles—if you change your car. you can certainly transfer your

Scorpio .
* Retains your original contact breaker points, which last their mechanical

plus features not previously

Stereo Tuner

The P.E.
uses the latest Mullard modules for
A.F. and I.F. circuits—highly sensitive
and pre-aligned for ease of con-
struction.

“Varicap"

This superb kit has everything to
enable you to construct this highly
sensitive F.M. Stereo Tuner. with
instant push button station selection,

20Hz to 100kHz into 8 ohms!

Fully comprehensive inputs,
disc, tape, MIC, etc.!

Yes, we are still supplying
all components for this
superb Stereo Amplifier,
since we have not yet found
a better one!

Fully comprehensive con-
structional booklet avail-
able, containing full spec-

= FeiGiD self contained regulated power supply, ification, performance -
* Will drive electronic tachometaers. stereo decoder, etc., etc. Easy to graphs' step_by-step
Send a stamped addressed envelope for our free interesting brochure, construct, highest quality reproduc- assem bly instructions,
Electronic Ignition—How it Works . containing circuit and itemised tion. photographs fault flndlng

price list.

Price for complete kit of parts. with easy to follow, comprehensive
ingtructions, connecting wire, etc. ONLY £15-530, including VAT and postage
and packing.

Ready made unit, fully tested. for immediate installation with easy to
follow instructions. sii leads, etc., ONLY £17-80, including VAT and postage
and packing.

THOUSANDS ALREADY IN USE—FULLY GUARANTEED.

Price only £34-50, including VAT and
postage and packing. Please send
stamped addressed envelope for our
free brochure on the Varicap. which
gives performance figures, detailed
description, etc., etc.

guide, etc. etc. Price S55p
plus 9p postage and packing.
For itemised price list only
please forward stamped
addressed envelope.

ELECTRO SPARES, 288 ECCLESALL ROAD, SHEFFIELD S11 8PE

Please allow 14 days minimum for delivery, for postal delays, cheque clearance, etc.

P.E.JOANNA

Electronic
F:iano

o

RVIRE S

ALL PARTS CAN BE
SUPPLIED

Keyboard, 'Keyswitch. P.C.B.s,

Hardware, Semiconductors,
Resistors, Capacitors, Cabinets
Complete kits or easy stages

2888882282 22%828)

S aaa
&332

g
838

ELECTRONICS
COMPONENTS

2N2221 0-174
2N2221A 0-18
2N2222 0-174
0-30
0-18
0-18
0-18
01

VEROBOARDS GIVE A PROFESSIONAL
HNISH T0 YOUR WORK

0.1"and 0.15"pitch, plain and copper

clad

universal circuit

boards.

ISTRIBUTOR N Rose (Electrcal] Ltd wdon, W

¥Bsc2se888888238

Constructed Pianos to order
Send S.A.E. for details

Clef Products

31 Mountfield Road, Bramhall
Stockport, Cheshire SK7 1LY

gococcccccccsceloccccccococC0cc00e0ncccooe
29999 c0cccc00000000000000000000000000000 4000
EEEr b i R N Y T TP TLI T

bbbl b dog o o Al drandod L2 8 L X L2 8 LT T
SNBRIBNBEREBRRIIBRRI3333283583

N
=

FULLY GUARANTEED

Mail order only VAT extra p&p 20p

Bridge Electronics
ELECTRONICS LTD

PO Box No. 10 Fishponds Bristol BS16 2LX
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P.E. PORTABLE
GAS IGNITOR

(As featured in the
July 1975 issue)

Lights Natural, Town
and bottled fuel gases
quickly and easily—
ideal for the kitchen,
camping. boating and
workshop.

® Uses a 1§ volt battery
® Provides a contin-
uous stream of high
voltage sparks

® Gives years of

The kit contains every-
thing you need to make
this electronic gasigni-

STt tor and includes an
our s ‘elegant  transparent

action

case moulded in high
impact polycarbonate,
ready wound coils and
full assembly instruc-
tions.

COMPLETE KIT ONLY

INCLUDING
VAT AND POSTAGE

—SENT ANYWHERE IN THE WORLD

CK2, 51 Shirley Park
Southampton, SO1 4FX

Road,

Trenelstors Price Translstors Price Diodes Price
ACI128 £0-15 0C203 €0-50 4 1N40C2 €0-07
ACY17 £0-35 ORP12 €0-50 1N4003 £0-08
ACY20 £0-23 TIP29A £0-49 1N4D07 €0-08
ACY21 £0-26 TIP31B £0-70 1N4148 £0-07
8C107 £0-10 TIP41A £0-56 1NS395 £0-08
BC108 £0-10 TIP42A £0-69
BC108A £0-10 TIS43 £0-26 Linear I/C’s
8C1088 £0-11 2780 £€0-30 708
BC108C £0-12 ZTB4 £0-50 723
BC109A £0-12 ZT1701 €1-50 741
BC103B £0-12 ZTX300 €0-1 NESSS
BC103C £0-12 ZTX30% €0-1 LM309K
BC145 £0-18 €0-12
BC154 £0-18 ZTX310 £0-10 TTL
BC158 £0-08 ZTX451 £0-12 7400
BC158A £0-10 ZTX500 €0-11 7402
BC159 £0-10 ZTX501 £0-11 7404
BC172A £0-10 ZTX504 £0-39 7410
BC182A £0-10 2NB97 £0-14 7413
BC183L €0-1 2N1132 £0-20 7420
184 £0-11 2N1613 £0-18 7430
BC204B €0-15 2N1711 £0-15 7447
BC212L £0-15 2N2270 £0-31 7472
BC317 £0-10 2N2646 £0-40 7473
BCX37 £0-25 N £0-19 7474
BCY30 £0-55 2N2907A £0-20a | 7475 £0-48
BCY31 £0-60 2N3053 €0-15 7483 £0-85
BCY34 £0-50 2N3055 £0-45 7486 £0-31
8CY70 £0-15 2N3440 £0-48 7490 £0-52
B8CY71 . £0-18 2N3467 £4-30 7482 €0-52
8CYT2 £0-10 2N3553 £1-00 | 7483 £0-52
BD131 £0-35 2N3584 £1-50 | 7a107 £0-34
BD132 £0-38 2N3702 £0-11 74121 £0-38
BF244A £0-27 2N3T04L £0-13 74141 £0-72
BFRBO £0-24 2N37068 £0-1
BFR79 £0-24 2N3707 £0-12 Relays
BFW10 £0-65 2N3819 £0-30 Cradie 4 pole
BFX29 £0-23 2N3822 £0-65 | 6vdc. £1-62
BFX30 €0-23 2N3324 £0-78 12vd.c. £1-82
BFX84 £0-20 2N3866 £0-80 | 24vd.c £1-62
BFX85 £0-23 2N3903 £0-1 Cradle 2 pole
BFX88 £0-20 2N3904 £€0-1 v d.c. £1.33
BFY50 £0-18 2N3906 £0-12 12vd.c. £1-33
BFY51 £0-17 2N4125 £0-15 24V d.c, €1-33
BFYS52 £0-18 2N5037 £3-00 Cradle 2 pole
BFYS0 £0-85 2N5418 £0-50 H.D. 24V d.c. -4
BAY39 £0-35 2N5484 £0-42 Octal 2 pole
BSVes £0-30 2N6122 £p-39 | 6vdc. £1-61
W66 £0-60 2N6125 £0-45 l2vd.c. £1-61
8SX76 €0-18 25301 £0-55 24V d.c. £1-61
B8SXT7 £0-30 28323 £0-75 11 pin 3 pole
BSY56 £1-00 6vd.c. £1-94
ME0412 £0-15 Dlodes Price 12V d.c. £1-94
ME4003 £0-12 AAY30 £0-08 24V d.c. £1-94
ME4102 £0-10 OA%0 £0-07 | Open Type 3 pole \
MEL32 £0.30 OA91 £0-07 12vd.ec. £0-65
MEU21 £0-30 OA9S £0-07 2pole 110Vd.c.  £0-30
MJE520 €0-53 OA202 £0-10 1pole 110Vd.c.  £0-25
MPsu51 tn~ 1Ng14 £0-08 Osmor Reed Relay
1N4001 £0-06 Coils 2 pole 24V €0-25

BALMAHA ELECTRONICS LIMITED

“Balmaha House’, 4 Asfordby Road, Melton Mowbray, Leics.
VAT EXTRA Tel. (0664) 3669 or 67871 P. & P.25p

Join the Digital
Revolution

Understand the latest
developments in calculators,

computers, watches, telephones,
television, automotive instrumentation. . .

Each of the 8 volumes of this self-instruction course measures
113" x 84" and contains 60 pages packed with information,
diagrams and questions designed to lead you step-by-step through
number systems and Boolean algebra, to memories, counters and
simple arithmetic circuits, and on to a complete understanding of
the design and operation of caiculators and computers.

£5-95

plus 50p packing and
surface post anywhere in
the world.

Payments may be made in
foreign currencies.

Quantity discounts available
on request.

VAT zero rated.

Also available—a more elementary course assuming no prior

knowledge except simple arithmetic.
£3-95

plus 50p P. & P.

In 4 volumes:
1. Basic Computer Logic
2. Logical Circuit Elements

3. Designing Circuits to Carry
Out Logical Functions

4. Flipflops and Registers

Offer Qrder both courses for the
bargain price £9-25, plus 50p
P.&P.

Designer These courses were written so that you
Manager could teach yourself the theory and applica-
tion of digital logic. Learning by seif instruc-

Enthusiast tion has the advantages of being quicker and
Scientist more thorough than classroom learning.
A You work at your own speed and must respond
Engineer by answering questions on each new piece
Student of information before proceeding to the next.

ra

L

Guarantee—no risk to you

If you are not entirely satisfied with Design of
Digital Systems or Digital Computer Logic and
Electronics, you may return them to us and your
money will be refunded in full, no questions asked.

To: Cambnd% Learnm-;érrerp:s'es—- T T T
FREEPOST, 5t. Ives, Huntingdon. Cambs. PE17 4BR |

*Piease send me.
each, p & p mcluded

*or....set(s) of Digital Computer Logic and Electronics at £4-45 |
each, p & p included

.set(s) of Design of Digital Systems at £6-45 l

*or....combined set(s) at £3-75 each, p & p included I
NI . oottt i it e i e e I
AdAre88  .....ioire ettt e I
Lnioie e ﬁ;ﬁliéibié ............................................. I

No need to use a stamp——]ust print FREEPOST on the envelope PE_]
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Practical Electronics Classified Adverfisements

RATES: 13p per word (minimum 12 words). Box No. 35p extra, Semi-Display £10.00 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, “Practical Electronics” IPC MAGAZINES LTD., Fleetway House,
Farringdon Street, London EC4A 4AD. Tel. 01-634 4451,

RECEIVERS AND COMPONENTS

BRAND NEW COMPONENTS BY RETURN,
Electrolytics 16V, 25V, 50V, 0-47, 1-0, 2-2, 47,
10mfds, Bp; 22, 47, 51p (50V, 6p); 100, 7p (50V,
8p); 220, 8p (50V, 10p); 500, 11p (50V, 16p);
1000/25V, 18p. Subminiature bead-type tan-
talums. 0-1/35V,0-22/35V, 0-47/35V, 1-0/35V,
2:2/35V, 4-7/35V, 10/20V, 22/16V, 47/6V,
100/3V, 11p. Mylar Film 100V, 0-001, 0-002,
0:005, 0-01, 0-02, 3p; 0-04, 0-05, 33p. Mullard
tubular polyester 400V E6 series, 0-001-0-022,
3ip; 0-033-0-1, 41p. Mullard polyester 160V
tubular or 250V miniature for vertical mount-
ing E6 series, 0-01-0-047, 3}p; 0-068, 0-1, 41p;
0-15, 0-22, 6p; 0-33, 7p; 0-47, 9p; 0-68, 11p;
1-0, 14p; 1-5/250V, 18p; 2:2/250V, 22p.
Mullard miniature (333 ceramics 63V EI12
series 2% 1-8pF-47pF, 3p; 56pF-330pF,
33p. Plate ceramics 50V E6 series 470pF-
47,000pF, 2p. Polystyrene 83V. K12 series
10pF-1,000pF, 3p; 1,200pF-10,000pF, 4p.
Miniature highstab carbon film resistors {W
E12 series 5% (10% over 1MQ) 1Q-10M(),
1-2p; 1N4002, 6p; 1N4006, 8p; 1N4148, 4p.
Postage 10p. Prices VAT inclusive. THE

C.R. SUPPLY (0., 127 Chesterfleld Road,’

Sheffield, 88 ORN.

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.

Tapped Auto Transformer, 240V-110V,
80 watts, £2 P.P. New.

Tapped Auto Transformer, 240V-115V,
200 wates, £4°50 P.P. New.

100 Watt Valve Output Transformer.
KT88s, etc. 8 or I50 or 100 volt line out-
put, £13:60 P.P.

FM Tuner with R.F. Stage and A.G.C,,
3 transistors, neg. earth, 24X 2% |4 in with
circuit, £1:54 P.P.

Crouzet Geared Motors, 30 r.p.m. New,
£1-75 P.P.

UHF TV Tuners. Transistorised, £2:10 P,P.
Panels with |.C's on 84p per I.C. min.
order 10 1.C’s.

Transformers.-7-5V+7-5V {A, £1°12 inc.
P.P. 12-0-12V, 100mA, £1°25 inc. P.P.9-0-9V,
100mA, £1°25 inc. P.P.29V 50mA, 95p inc. P.P.
6-0-6V, 100mA, £1425 inc. P.P.
Transformer. 24 volt, approx. | amp +
6-3V CT approx. 500mA, £1°60 inc. P.P.
Transformer. 20 volt, | amp, £1°40 PP,
Transformer. 45 volt, 2 amp, £3:38 P.P.
P.C. Board. S/S, 5{x 5¢in, 10 for £1-10 P.P.
Transistorised Timer. Variable delay. |10
or 250V A.C. input. With instructions.
Brand new, £2:25 inc. P.P. Size 3" x 27 x 2",
Power Unit Components Transformer.
18 volt | amp F/WV bridge rectifier, 2 1250
mfd capacitors, all new £1°60 per kit. P.P.
Electrolytic Capacitors, 4,000 MF, 50V,
44" x 1§” 90p. inc. P.P.

Mixed Pack of C280 series Mullard capaci-
tors. 100 for £1°30 inc. P.P.

CLEARING DISTRIBUTOR 8TOCKS, tran-
sistors, diodes, components, etc. Sample
pack 66p incl. postage or send stamp for list.
REDHAWK SALES LTD., 10 Maple Lodge
Olose, Rickmansworth, Herts. ail order
only.

NEW COMPONENTS AT LOW COST

Silicon Rectifiers, Ceramic Capacitors, Feedthru
Capacitors, Disc and Tube Capacitors, Wire-
wounds and Electrolytics. °
Most Values Available,
Many Other ltems
S.A.E. For Full Detaiis to:
BUCKINGHAM ELECTRONICS

260/26]1 Southtown Road, Gt. Yarmouth
Norfolk,
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MANUFACTURERS BRANDED PRODUCTS
TRANSISTORS |L.C’s DIODES & RECT.
ACI87/188 709C TO99 0-80[ IN914 0-04

PR. 0-40|709¢ D.I.L. 0-30|1N4148 0-04
BC107/ 741CTO99  0-38[0A202 0-09

BC108  0-09|741CD.LL. 0-36(1N4001/2  0-05
BC109C  011|723C D.L.L. 0-80|1N4003/4/5 0-08
BC147/8  0-10|747CD.1.L. 0-85|1N4006/7  0-08
BCY70/71/720-13|748C D.I.L. 0-36/ BRIDGES
DEXSOIBTISS  aof500-8-Pin 0801V oo dd (o0
BFY50 0-18] 556-14-Pin  1-00 o6 1 4
BFY51/52 012 BUS-ATES o038, 600V 030
oc28 0-45§ 2N 3063 ZENERS
0css 0-36 HTT. SOCKETS | BZY88 3-3-
2N2646 0:30| g.pin 0-12| 33V 5% 009
2N 3053 014 14-pin 0-12|1 Watt 6-8-
TIP29A  0-49| 16-pin 014| 200V 5% 015
TIP3IA 061 .E.D.

TIP41A 0-74 Please add  §209—Red 017
TIP42A  090] 17% V.A.T. '[L.E.D. Clip 002
G.W.O. PLUS P.P. I15p TO

‘BETA DEVICES .
4 High Bridge Street, Waltham Abbey, Essex

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash, Contact COLES-HARDING
& CO., P.O. Box b, Frome, Somerset.
Immediate cash settiement.

PRECISION POLYCARBONATE CAPACITORS

ALL HIGH STABILITY—EXTREMELY LOW LEAKAGE
440V AC(£10%) y 63V Range
0p

0-1uF (13 x47) b £2% £i%
0-22uF (13" x §7) 59p | 0-47uF = 56p 46p 36p
0-25uF (13*x 4°) 62p| I1-O0uk 86p 56p 46p
0-47uF(13°x%1")  71p | 2-2uF 80p 85p 56p
0-5uF (11"%x3%) 76p | 47uF £1.30 £1.05 85p
0-68uF (2°x 17) 80p | 6-8u1" 21.64 £1.20 £1-09
1-0uk (2"x3") 9lp | Jo-0ur £2.00 £1.60 £1.40
OuF (2°%17) £1-22 | 15-0uF £2.95 £2.15 £1.80

TANTALUM BEAD CAPACITORS—Values available:
0-1, 0-22, 0-47, 1-0, 22 » 6:8ulF at 15V/256V or 35V;
10-0uF at 16V/20V or 25V; 22:0uF at 6V/10V or 16V;
33:0uF at 6V or 10V, 47:0uF at 3V or 6V; 100:0uF at 3V,
ALL at 10p each, 10 for 85p, 50 for £4.

TRANSISTORS: | BC183/183L 1llp | BFY50 20p
BC107/8/9 8p | BC184/184L 12p | BFY51 20p
BCl14 12p | BC212/212L 14p | BFY52 20p
BC147/8/9  10p | BC547/558A 12p | AF178 30p
BC153/7/8  12p | BF194 12p | 0C71 12p
BC182{182L 1lp | BF197 13p | 2N3055 50p

POPULAR DIODES—IN914 8p, 8 for 45p, 18 for 90p;
1N916 8p, 6 {or 45p, 14 for 90p; 1844 5p, 11 for 50p, 24 for
£1; 1N4148 Sp, 6 for 27p, 12 for 48p; IN4001 54p; IN4002

8p IN4003 8jp; IN4004 7p; IN4005 7ip; 1IN4006 8p; .

IN4007 84p.
LOW PRICE ZENER DIODES—400mW. Tol. +-6% at
5mA, Valuesavailable: 3V, 3.3V, 3.6V, 4.7V, 5-1V, 5-6V’,
6.2V, 6-8v, 7-5V, 82V, 9.1V. 10V, 11V, 12V, 13V,
13-6V, 15V, 16V, 18V, 20V, 22V, 24V, 27V, 30V. 33V,
ALL at 7p each, 51for 33p, 10 for 65p. SPECTAL OFFER:
100 Zeners (may be mixed) for 28-00,
RESISTORS—High stability, low noise carbon film 59
§W at 40°C, §W at 70°C. E12 series only—from 2-2Q to
2:2M . ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value. SPECIAL PACK: 10 of each
value 2:20 to 2-2M (730 resistors) £5.
SILICON PLASTIC RECTIFIERS—I-5 amp, brand new
wire ended DO27: 100 P.I.V. 7p (4 for 26p); 400 P.1.V. 8p
(4 for 80p).
BRIDGE RECTIFIERS—2} amp: 200V 40p; 350V 45p;
800V 55p.
SUBMINIATURE VERTICAL PRESETS—0:1W only:
ALL at Sp each: 500,1000, 220,470, 6800, 1k,
22k Q, 47kQ, 68kQ, 10kQ, 15k, 22k, 47kQ,
100k 3, 2500, 680k Q3. IMQ, 2.5M, 5M.
PLEASE ADD 15p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COS8T OF SEAJAIRMAIL.

PLEASE ADD 25% V.A.T. TO ORDERS
8end 8.A.E. for lists of additional ex-stock items,
‘Wholesale price lists available to bona fide

Bank of 20 Neons 74p (1 1p). 5 Figure Resettable
Counter 18/22V works on 12, £2:50 (30p). Box
with 20 x LA2 Pot Cores + 20 X 19, Caps,
£1:50 (50p). Copper Clad Pax. Panels 5} x 5iin.
6-65p, 12 x 12in.65p, 16 x 94 in. 65p, 8 x 9t in.
3-£1.Fibre Glass Ditto. 124 x 7in.80p. 18 x 4in.
75p, 114 x 134 in. £1-50, all C.P. 74 Series I.C.s
On Panel(s) 10-80p (10p). Mains Transformer,
Sec. 25V 1A 0-4-10V JA. £1-60 (40p). Lists I12p
Refund on purchase.
7ib ASSORTED COMPONENTS £2:20 C.P.

J.W.B. RADIO

2 Barnfield Crescent, Sale, Cheshire, M33 INL
Postage in brackets Mail order only

DRY REED INSERTS
e

R p—
Overall length 1:85° (Body length i-1°).
Diameter 0:14°. Max. ratings 250v D.C. and
S00mA. Gold clad normally open contacts. 7
per dozen; £4.12 per 100; £30-25 per 1,000;
€273 per 10,000, VAT and post paid.

G.W.M. RADIO LTD.
40/48 Portland Road. Worthing, Suseex 0903 34807

TTL AT LOW PRICES!
(Fast delivery. All prices include VAT)

Type 1/24 25/99 | Type 1/24 25/99
7400 014 0-13 | 7473 033 03!
7401 0.14 0-13 [ 7474 0-33 0-3!
7402 0.-14 0-13 | 7475 0.45 0-44
7403 0-14 013 | 7476 0.34 0-31
7404 016 0-15 [ 7480 0-47 0-42
7405 016 0-15 7483 0.89 0-80
7408 0-16 0-15 | 7486 0-30 0-26
7410 0-14 0-13 | 7489 2.99 2-80
7413 0-32 Q-31 | 7490 0-46 0.44
7417 030 0-29 | 7491 0.74 0.69
7420 0-14 0-13 | 7492 0.48 0.45
7427 0-27 0.23 | 7493 0-46 0.44
7430 0-14 0-13 | 7495 0.6) 0-58
7432 0-27 0-25 | 7496 0.77 0.69
7437 0-29 0-26 | 74107 0-34 0:3)
7440 0-14 013 | 7412! 0-34 0.3
7442 0-69 0-63 | 74)23 0-65 06
7445 0-89 0.82 | 74141 071 0.69
7447 081 079 | 74145 0.86 0-78
7450 0.14 0.13 | 74151 0.9] 0-88
7451 014 0:13 | 74153 0.76 0.72
7453 0-14 0:13 | 7454 1.60 1-55
7454 0-14 013 | 74157 0-87 0.79
7460 0-14 0.13 | 74174 0.99 0-90
7412 0-16 0-15 ! 74175 0.99 0-90
7472 0-28 0-25 | 74181 2-09 1-95

TTL may be mixed for quantity prices,
INTEL 21021K static random access memories
£4.50 each.
All devices full spec. by famous manufacturers.
S.A.E. for full lists. All goods sent by Ist class
post. 10pP. & P.onordersbelow £20therwise
post free.
J. C. JONES
(Dept. PE9) 46 BURSTELLARS,
ST.IVES, HUNTINGDON, PEI74X X
(Mail Order only)

DEPT. 29

23 AVERY AVENUE
HIGH WYCOMBE
BUCKS.

AP

AXIAL PRODUCTS LTD.

AERIALS

4 ELEMENT FM STEREQ
£3-80 + 25% VAT + 50 P. & P.
18 ELEMENT TV

£2-00 + 25% VAT + S0P. & P,
10 ELEMENT TV

£1:75 + 25% VAT + SOP. & P,
New design. superior guality. including mounting
bracket and full instructions.

| et e

'MARCO TRADING
Dept. E.9, The Old School, Edstaston,
Nr. Wem, Shropshire
Tel.: Whixall 464/465 (BTD 0948 72)
(Proprs.: Minicost Trading Ltd.)

\
VALVES, RADIO, TV, TRANSMITTING,
INDUSTRIAL. 1930 to 1975. 2,200 types in
stock, many obsolete. List 20p. Quotation
S.AK. Tostal export service. We wish to
purchase new and boxed valves. Dealers,
wholesalers, etc., stocks purchased, COX
RADIO (SUSSKEX) LTD., The Parade, Last

. Wittering, Sussex. Tel. West Wittering 2023.

Ag‘?'] 1: Zener DM‘:
AC128 1 400mwW p
BC107 1ip | sw 19p | TTLICs
8C108 11p 7400 150
BC109 12p | 1N4001 ™ 7403 18p
8cHt3 12p | 1N4004 sp 7404 20p
B8C147 11p | 1N40O7 p 20p
BCi48 11p | IN4148 30 ;::g 3 150
=D 2o [ spnon 7413 pH4
BF194 12p [ 741 Opamp asp 7442 r8p
BF195 12 301 op amp S0p 7447 orp
Cv50 lop |_358 Timer sop | 7474 %p
BFYSt 19 7490 awp
2N2906 28p 74121 Irp
2N2026 J1p | 14PinoOn | 74180 113p
2N3819 3p Sktn 180 74192 140p
5

ANl Semiconductor prices include VAT at appropriate
rates. P. & P. 10p per £ under £2
C.W.0. MAIL ORDER ONLY
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| S s ] Sop
Data_free with on OPTO | TRIAC TO5 24 400V Wp

L D S 0-125 (:-2 ;%RA RED
15 w
RED P o Axi:l lead 49p
1-5mw

G/Y 27p 33p

panel m g
ciptp | OR 27p T [ R
OPTO-ISOLATORS SCR's 50V 00V 400V

L4 t5kv, sokHz 01| TOSIA 2% 2lp  Mep
50 25KV, SMMz £2-25| TOSG3A 2%p  3p

AD161/162 . 40p | 5uSncs 5V 7805 Plastic
AF117 20p | “N3055 41p | 12V 7812 + Amp
AF124/58/7 34p | oNazooiae 12p | 15V 7815 all
BC/107/8/9  9p | 2N3903/4/5/6 16p | 18V 7818 £1-50
ag:(‘)?c 1:» IN2646 3sp | 723 Y099 50p
BCiaas 1P| MPF102  40p [BRIBGERECTS.
P | 2N3819 25p | 2A 50V 304
BC167/89  11p{ 5N3823 30p° 4
BCI9C  12p
BC177/6/9  17p | BR100 Diac 21p
IN914

ACIZ5/67778 150 | oN2g26(G)  12p | VOLTAGE REGS.
N 15p

BC182/3/4/L 11p

BC186/7 30 | |N40O1 5p .
BC21234L 12p| INagc2s  ep | ZENERS BZYSS
BCY70/71/72 13p | IN4004/5 7 |27 P

BF194/5 12p | 1N400G/7 8p | NESS5V 605

BFI96/7  Up | IN4va8 4p | NESSE  £1-10
BFYS50/5t1  16p| Oa47 6p | Lm3se  £1-00
BFX29 30p | OA70 OA79 8p | ZN414  £1-10
o, | ook mle’
ocn 100] SASIOASS % [DIL SOCKETS
2N706 10p | 0A202 7p | 8-pin 12p
2171 20p 14-pin 13p
2N2219 20p | OP. AMPS 16-pin 14p
2N2904/5/6/7 18p 709 all 25p | Mica + bushes

2N2904/5/6A tap | 741 8-pin 29p .|TO3 TO88 5p
2N2926(R) _ 7p| 748 D.l.L.  38p | Dalo Pen T0p

PRICES INCLUSIVE + 15pP. & P. (1st class)

ISLAND DEVICES, P.0. Box 11, Margate, Kent

REVERB LINES
163" long—Twin Spring—600 4 input. Will
drive from 741 1.C.
Phone for more data if required.
Price £6°50 plus £1-65 V.A.T.
P. & P, free in U.K. Cash with order only.

G.P. ELECTRONICS

Pottery Rd., Bovey Tracey Devon 0626832670

FOR SALE
CLEARING WORKSHOP. 1lecathkit Multimeter
MM-TU £16. AVO 3 Mk. IT £26. Heathkit
Sine/Square audio signal generator AO-10 £18.
Geiger counter with case £8. All with service
or instruction manuals. Apply: FRANK
MORTON, 24 The Chestnuts, 70 Cleanthus

- Road, London, $.E.18,

COMPONENTS, RIDICULOVUS PRICES! “Clear-
out sale.” S.AE. BRIGGS, 122 Bruce Grove,
London, N17 6RA.

VOLUMES 1-10 PRACTICAL ELECTRONICS,
complete, bound with indexes. Good condition.
£12 o0.n.0., carriage extra. Box No. 60.

WANTED

. TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)

367 Kensington Street

Bradford 8, Yorks.

SERVICE SHEETS

S8ERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S.A.E. with
orders-enquiries. TELRA}', 154 Brook Street,
Preston, PR1 7THP.

S8ERVICE SHEETS for radio, TV, tape re-
corders, stereo, etc., with free fault-finding
guide, 50p and S.A.E. HAMILTON RADIO,
47 Bohemia Road, St. Leonards, Sussex.

LADDERS

LADDERS, tlmber and aluminium. Tel.

Telford 586644 for brochure.
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EDUCATIONAL

TELEVISION
TRAINING

16 MONTHS’ full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners, with GCE (or
equivalent) in Maths & English.

13 WEEKS’ full-time Colour
TV .Servicing course. Includes
100 hours practical training.
Mono revision if necessary. Good
electronicsbackgroundessential.
NEXT SESSION commences on
September |5th.

Prospectus from London Elec-
tronics College, Dept. A9, 20
Penywern Road, London SW5
9SU. Tel. 01-373 8721.

SITUATIONS VACANT

MEN!
£90n.w.
can be yours

Tens of thousands of new computer
personnel needed over the next few
years alone. With our revolutionary,
direct-from-America, course, you
train as a Computer Operator in
only 4 weeks!

It can pay around £35 p.w. as a
starter and can reach over £90 p.w.
After training, our exclusive ap-
pointments bureau — one of the
world’s leaders of its kind - intro-
duces you FREE to world-wide
opportunities. Write or ’phone
TODAY, without obligation.

London Computer Operators

Training Centre Y39, Oxford Hse.
9-15 Oxford St., W.1.Tel. 01-734 2874

MISCELLANEOUS

10W COST 1.6. MOUNTING for any size DIL
package. 100 pin sockets 50p. 7 and 8 hole
plastic supports 5p pair. Quantity rites. §.A.E.

details and samp[e. Trial pack 50p. (P. & P.
10p order). P.K.G. ELECTRONICS, Oak
Lodge, Tansley, Derbyshire, DE4 5FE.

PRINTED CIRCUIT BOARDS, all prices
inclusive of P. & P. etc. No extras, We offer;
“P.E.” Joanna PCB's, full spec., ready to
assemble, any £1-30p each. Also full spec.,
ready to assemble PCB's for "“P.E *’ Orion
£1-30p, Power-slaves (2 PCB's) £1-52, C.C. TV
(2 PCB’s) £2-15. “Practical Wireless’ Easy-
build organ (2 PCB's) £5.70, teletennis (8
PCB’s) £3-68, sound effects £1-10, tricolour
£1-35, Ferret locator 78p, many others avail-
able. C.W.0, Send S.A.E. for lists. Production
space available for PCB production, silk-screen
printing, tinning, plus all art/graphic, photo-
graphic and design facilities, We also sell
direct art/graphic aids and supplies. Cat. 40p.
Production estimates by return or phone:
W.K.F. ELECTRONICS, Welbeck Street,
Whitwell, Worksop, Notts,, S30 4TW, Tel,
Whitwell (Derby’s) 685 or 544, STD 090974,
(I){alk:lrs seen by appointment only at Station
oad.

PCB DIY 8UPPLIES. We offcr ferric chloride as
used in our own plant, 4 1b £2-50, 1 cwt £23.,
1 ton £350. 1 lb makes 1 gall. good strength.
Solid carbide PCB drill bits from 1 mm up,
£2:50. Most supplies for PCB production
available from: W.K.F. ELECTRONICS,
Welbeck Street, Whitwell, Worksop, Notts.
Tel. Whitwell (Derby’s) 695.

HOME SCIENTISTS

Get the key to a FANTASTIC WORLD of
previously UNHEARD-OF PROJECTS. The
NEW Boffin catalogue lists LOTS of
HIGHLY UNUSUAL, LOW-COST BAR.
GAINS, READY-BUILT MODULES.

Here are just a few examples, there are
stacks more!

Dazzling MINI-STROBE (pocket size) £3°50

PEOPLE DETECTOR .. . £4'20
Big-Ear SOUND-CATCHER .. .. £420
Mini DREAM LABORATORY .. £420

Don’t take our word for it though! GET A
COPY AND SEE! SEND ONLY 20p and we’il
RUSH YOU A COPY (YOU'LL GET THE
‘GOODIES’ JUST AS QUICKLY TOO!)
BOFFIN PROJECTS
4 Cunliffe Road, Stonelaigh
Ewell, Surrey

{Mail Order U.K. only)

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.8.U.s, sweep
genezrntors, test equipmént, etc. Lower Beed-
ing 236.

BUILD YOUR OWN

YOU ARE INVITED TO SEND S.A.E. FOR
LISTS ON OUR VERY EXTENSIVE RANGE
OF HIGH QUALITY AMPLIFIEPS, PRE-AMPS,
F.M. TUNERS, INSTRUMENTS, RADIO CON-
TROL, IGNITION UNITS AND MANY OTHER
KITS.

TELERADIO ELECTRONICS
325 Fore St., Edmonton, London N9

8CREWS, nuts and washers. Useful quality
assortment. £1°50 per packet inclusive. Write:
C. BRITTAIN, The Bungalow, Old Titness,
Buckhurst Lane, Sunninghill, Ascot, Berks.
sSL5 7QB.

LIGHTING CONTROL UNITS
3 x 11kW per channel sound-to-light converter using
isolated control circuitry for maximum safety. The
unit comes in kit or ready bulilt form and features
[ iti b range switch

and di 9 switch. (B Is as an

extra.} Kit: £13-89, Ready buliit: £18.99

Details of dimmers, sequencers and other fghting
control units available on request. .
Maii order or written enquiries only to:

SELEKTRON

21 Prlor’s Road, Windsor, Berks. SL4 4PD

PHOTOTECH (EUROPE)
New optoelectronic detectors

Type I: Photodiode: 2 pin configuration,
Photosensitive area 0:85 x 10-3sq in, .
Type 2: Photoswitch: 4 pin configuration
20V-30V sugply. Switching threshold set by
external R-C,
Type 3: Ph itch with icthreshold
adjustment, 6 pin configuration 20V=30V supply.
Data and operating notes sent with each order.
Prices (including VAT, packaging and carriage):
Type |: 75p each; Type2: £1 each; Type 3:
£1.50 each,

Please send C.W.0. to:

PHOTOTECH (EUROPE)

23a Upper Elmers End Road, Beckenham,
Kent,

769




“**™ TREASURE TRACER
8 MK '” Metal Locator

B Varicap tuning

Britain's best selling metal locator kit
Fitted with Faraday shield

Speaker and earphone operation
Knocks down to only 17in

Prebullt search coil sssembly

Five transistor clrcult

Thoroughty professional tinish

You only need soldering iron, sCrew-
driver, pliers and snips

As seen on BBC-1 and BBC-2 TV

Send stamped, eddressed envelope
for leefiet

e £10-90 buns £15-25
Post 60p ~ 92p VAT (8%)  Post 60p + £1-27 VAT (8%)

MINIKITS ELECTRONICS, 6g CLEVELAND ROAD
LONDON E18 2AN (Mail Order Only)

HARDWARE. Comprehensive range of
screws, nuts, washers, etc. in smali quantities,
and many useful constructors’ items. Sheet
aluminium to  individual requirements,
punched, drilled, etc. Fascia panels, dials,
nameplates in etched aluminium. Printed
circuit boards for this magazine, and other
individual requirements, one-off’s and small
runs. Machine engraving in metals. and
Plastics, contour milling. Send 2 44p stamps
for catalogue. RAMAR CONSTRUCTOR

SERVICLS, Masons Road, Stratford on Avon,
Warwicks, CV37 9NF,

“PE JOANNA"

BULK COMPONENTS LIST

{page 388 May °75 issue)
EVERYTHING LISTED FOR JUST
£44.61 inc. VAT + QUR USUAL
DISCOUNT VOUCHERS or
WITHOUT DISCOUNT VOUCHERS

f8-617x 7 5RO Pt

These are all top quality brand new components
Capacitors and Resistors by Mullard, Diodes by

.TTetc.For keyboards etc. seeour cataiogue'40p
* CT2 Transformer in stock £2.72 inc. VAT *

Maplm Electronic Supplies

Box 3, Rayleigh,Essex

SUPERB INSTRUMENT CASE by Bazelll,
manufactured from heavy duty PVC fuced
steel. Hundreds of Radio, Electronic, Hi-Fi
enthusiasts and Industrial users are chooslng
the cases they require from our range. Make
your VAT go further with our competitive
prices which begin at a low 75p. Examples:
Width, Depth, Height, 7" x 77 x 5” £2-65;
8° X 10" x 67 £3-60; 12° x 8" x 7" M'
127 x 12" X 7”7 $4-40, Over 200 Models to
choose from. Prompt despatch. Freeliterature
(stamp would be appreciated). BAZELLI,
Dept. No. 23, St. lefrlds, Foundry Lane,
Halton, Lnncaster LA2 6LT

fibre optic suppliers

MARE'S TANLS. Bulld a decorstive displsy with this
professionally finished unit, 22in diameter with 7,000 +
fibres. Looks immaculate. £10.
FIBROFLEX SIZE 1. Flexidle 440 strand glm light condust,
bundle dis. 1-14mm. 40p per metre (£3 per 10m).
FIBROFLEX SIZE 4. 2-28mm bundie dla. I:I 50 per metre
(£12 per 10m).
CROFON 1810. “—nnnd &utlc light conduit, bundie dia.
t-8mm, 0.D. 3-3m per metre (£9 per 10m).
PLASTIC OP'TICAL MONOFIBIE For multiple Hllumination
from one source, displays, internal lllumination, effects
optical coupling, stc.
FP20 (0-Smm dia.)—80p per 10m; £4 per 100m.
FP40 {tmm dia.)—£2-20 per 10m; £15 per 100m.
FPS0 (1-5mm dia.)—k4 per 10m: 0 per 100m.
QPTIKIT 103. Contains 2m Crofon 1610 plus 5m esch FP20
FP40, FPBO ptus polishing eoMpound A handy pack fo
the e: gorlmomn and laboratory. £4-90,
LENSES AND AEFLECTORS. We atock a range of 6 lense
and 5 refiectors for use in proxlmlty detectors, intrude
batch short rang
optical communications.
OPTIKIT LS. 1 each of 6 lenses, £3.
OPTIKIT RRS. 1 each of § reflectors, £2-50.
CIRCULAR POLARISERS. Cut that glare. Reduce speculs
reflection by up to 20 x —enhance oomrul on crts, LEI
dl-plnfn nixies, Instruments, ailal red/ambe.
reen/neutral. S0mm square 75mm EY. w 150mm £4-5¢
JGHT SOURCES AND DETECTORS: MV54 Miniatur
2mm) Aed LED. (10 + 11%) MLED500 TO92 Red LEC
o+ 17p); MLEDS2 Infra-Red Emitter, {10+ 25p
Xi R 3mm Red LED 20p (10+ 17p)
Yellow/Green, 10 23p). 2N5777 Igh S-n-mvll
Photodariin lon slllcon Dotoclor gain  x2,500,
(10+ 42p); D150 Silicon Photolr-n-l-!or—-ﬂlgh lpoo(
4us good un‘mmy 70p (10+ 87p).
**NEW MLS8203. Latest Motorola Light Activated SCF
;{oleh sensitivity 10mW/cm?®: high current 400mA (SA peak’
Switch small motors or relay dlnct from optict
control, up to 24W power. £1-20 (10+ £1:10).
SEO58-40T/R ULTRASONIC TRANSDUCER PAIR. Sult
able for “Ultrasonic Doppler Shift intruder Detector'
Practical Eilectronics, March 1975. Tx/Rx pair £3-50
'!O!.—Z!T/R ULTRASONIC TRANSDUCER PAIR
EW ** The SEOSB-40T/R has proved to be ar
-xtrcmcly popular item in our range and we an
therefore introducing the 25kHz version. Although band
widih Is less at + z un-mvlty Is better by 10dB
Suitable for burglar ms, proximity switches
counters, level meters, lntl~colllllon devices. 25kH:
Tx/Ax palr £3-70.
Please add 8% VAT to prices above (plus 22p on orders
less than £3). Send 9in x BIn S.A.E. for short form liat.

FIBRE OPTIC SUPPLIERS
(Dept. PE), 2 Loudoun Road Mews
London NW8 ODN

(Please note change of address)

FANTASTIC NEW
MICROTEST 80

MEASURES
ONLY
90 x 70 x 18mm
ELECTRONIC ZERO N

Amazing Value at £11-95

8 fields of measurement
and 40 ranges

PRINTED CIRCUIT
BOARD IS REMOVABLE
WITHOUT SOLDERING
Voits d.c. § ungo‘a: 100mV. 2V. 10V. 50V, 200V. 1,000V

n on d.c. and a.c
5V. 10V, 50V, 250V, 1,000V (4kN/V)

8 ZSOMA 2 SmA 25mA 250mA. 2-5A
w0 0 x 1.0 x100x 100(1700111/10

1-5v, 10V, 50V, 250V, 1.000V
+6dB, +22dB. +36dB. +500B.

.GAUSS METER, ELECTRONIC VOLTMETER, AMPER-

Capacity 4 ranges: 25uF, 250uF, 2,500uF. 25,000uF

SUPERTESTER 680R ICE
20,000 Ohm per Voit sensitivity
§ @ Fully screened against extarnal
magnetic fields @ Scale width
> and small case dimensions (128 x

85 x :lzmm) @ Accuracy and
= HEHEEE stability (1% in D.C.. 2% in A.C)
BY of indicated reading @ Simplicity
and ease of use and readability
@ Full ranges of accessories

@ 1.000 times overioad @ Printed
£18-50

circuit board is removable without

de-soldering @ More ranges than any

other meler. Ask for free catalogus. ACCessories Extra
Accessories {exira) uvlilnblo to convert Microtest 80
and Supertester 880R into following. LIGHTMETER,

CLAMP, TRANSISTOR TESTER, TEMPERATURE
PROBE, PHASE SEQUENCE INDICATOR, N x 100kN
Multiplier, SIGNAL INJECTOR—Send for details.

MORE RANGES FOR
LESS MONEY!

AC/DC Multimeter type U4324

A-DC 0-06~3A-8 Ranges
A-AC 0-3-3A-5 Ranges
V-DC 0-6-1200 V-9 L3

V-AC 3-900 V-8 Ranges

Frequency in the range of 45 to
20kHz. Resistan
§ Mohm—5 ranges.
to + 12dB. Accuracy: £2- \
+4% AC. Dimensiona: 167 x 98

x 83mm

oniy £9-25

Aluminium Project Boxes, lids and screws

included X

Box No. Length ” « Width * Height * Price
7 5% 23 14 47p
8 4 4 | 48p
9 4 23 | 46p
10 54 4 | 49p
L 4 24 2 46p
12 3 2 1 i8p
13 6 4 2 58p
14 7 5 24 75p
15 8 6 3 93p
16 £1-14

I 3

Prices include VAT (at 8%) but 18p should be added

to the total order value for postage & packing.

8 WATT 12V FLUORESCENT LIGHT KIT

Complete Kit including all components, heatsink,

channel, tube, etc. Only £3-49 inc. VAT p. & p

Ready bu:lt £4-10 inc. VAT, p. & p. Dlﬁuser 59p

extra inc, VAT p. &

Send cheque or P O.%s with your order direct to:
ELECTRONICS DESIGN ASSOCIATES
Dept. PE, 82 Bath Street, Walsall, WS| 3DE,

Phone, Walsail 33652

ENAMELLED COPPER WIRE

S.W.G, 115 Reel 1/b Reel
10-14 £2.05 £1:15
15-19 £2-15 £1.20
20-24 £2:20 £1:25
25-29 £2:25 £1-30
30-34 £2:35 £1-38
35-40 £2.50 £1.45

All the above prices are inclusive in U.K,

COPPER SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone 061-445 875)

770

HIGH QUALITY
INSTRUMENT
CASES

Size: 7§ x 4} x 2¢in

MODERN STYLE
PANEL METERS
100uA

Size: 4} x 3tin

Price £3 ¢ 80

Plus 32p VAT
P.&P.13p

GIVE YOUR INSTRUMENTS
QUALITY AT LOW COST

Price £1 ¢ 98

- Plus 16p VAT
P.&P. 20p

Cross Lane, Braunston
Daventry, Northants.

META

ALPHANUMERIC NIXIE TUBES B7971

The Alphanumeric
NIXIE tube has the
ability to display
all the letiers of
the alphabet,
numerals 0 thru 8
and special
characters in a
aingte tube
From the st
pointofboth r
ability and
trical characte
tica, the Alpha—
numeric NIXIE tube provides many unique benefits
including % 170V-21mA  All d c. operation % Uniform
continuous line characters of equ ight « Memory
with simple solid state drive circu Readability in
high ambient light 200 footiamberts brightneas
* Long.life with no loas of bnghlnou * Character
height 2¢in

Bases for above 80p each

Price only 99p each plus 16p P./P.

JUST ARRIVED!
NUMERIC INDICATOR TUBES

Ultra-long life. high quality. 0-9 and 2 independent deci-
mal points. Supply voltage 200V d.c. Current 14mA
Puise duration 100us. Character height 0-51, overall
size 1-4

Brand new, Qr-unmd Surplus to manufacturer’s
requirements. Type B5853st

1-25 £1-00; 25+ 90p; 100+ 80p;
1,000+ price on application
Add 3% VAT to sil ltems + 35p P
ELECTRONIC BROKERS LTD
49-53 Pancras Road, London NW1 2QB
Tet. 01-837 7781
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FOR
Stage Loudspeakers and Amplifier Cabs
Fretcloths, Coverings, Recess Handles, Strap
Handles, Feet, Castors, Locks and Hinges,
Corners, Trim, Speaker Bolts, etc., etc.
Send 2 X 7p Stamps for samples and list.

ADAM HALL (P.E. SUPPLIES)

Unit @, Starline Works, Grainger Road
Southend-on-Sea, Essex.

CABINET FITTINGS,

6-CHANNEL TOUCH TUNING UNIT
Mechanical tuning a thing of the past. Our all
. electronic 6 channei unit, with AFC Mute out-
put, feeds Varicap tuners for VHF or MW radio,
VHF or UHF TV, etc. Kit comprises of quality
glass fibre PC8, drilled and tinned, all electronic
components ﬂnd lnstrucnons
Only £9, inclusive. Six L.E.D.s £1-20 extra,
Mail order only.

TECHNALOGICS
45 Rosemount, Birkenhead,
Merseyside, L43 55 @

35 WATT/GHANNEL

Ed

DIGITAL CLOCK CHIP, AY-5-1224, with

SPECIAL OFFER

Ferranti ZN414 Radio 1.C. £1-10

Ferranti Applications Booklet for
ZN414, 25p includes circuits for ear-
piece radios, loudspeaker radios,
crystal controlled receiver and

data and circuit diagram, £3-66 plus VAT. frequency standard receiver.
“Jumbo” LED digits (16 mm high), Economy
type. DL-747, only £2-08 each plus VAT,
post free. GRIEENBANK ELECTRONICS, 04

New Chester Road, Wirral, Merseyside, L62 5AG.

Stereo Amplifier Chassis

Just needs 50 volt, 2-3 amp power

supply. | glass fibre P.C.B. board NEW PRECISION TIMER I.C..

-

including DIN sockets, etc.

35 WATT RMS @ 4Q ch.
25 WATT RMS @ 8Q ch.

Disc 2mv. Aux. |, Aux. 2, tape
200mv, £38 inc. P. & P. 50p.

P. F. STEVENS ELECTRO-ACOUSTICS

8A CLARENCE ROAD
SOUTH BENFLEET, ESSEX

12 VOLT 21in 13 watt FLUORESCENT
UIGHTING (by THORN/AE!
with ditluser and on/ofl switch.

idea), caravan, boat,
Mg, emergency lighting,

etc.
=, Guaranteed

in¢. VAT and post
List price £7:02 inc. VAT

ALOP ELECTAONI
!3 Wylos hrews! ury sx\rop.hlu

THE SCIENTIFIC WIRE CO.

Copper—Nickel Chrome—Eureka—
anganin Wires.
Enamelled—Silk—Cotton—Tinned
Coverings.
No minimum charges or quantities.
S.A.E, Brings List.
Trade and export enquiries welcome,

P.0. BOX 30, LONDON E4 9BW

1,.C. Experimental/Educational Kits
Learn about modern electronics with our new
step-by-step kits. Use and understand digital
logic (echnlques Kits contain  specially
selected .C.'s, Holders, Veroboard, L.E.D.'s,
inscructions and data, Three kits in the
series now available:

Kit One Gates Kit Two Flip-Flops
Kit Three Shift Registers
Each Kit £3°50 (mcludmg P.&P.)
S.A.E. for further details to
AUTOMATED HOMES, 69 ngh Street, RYTON,

Coventry CV8 3F). (Mail Order Only)

Ferranti ZN1034E £2-90 '

Ferranti data sheets for ZN1034E, 10p

RADNAGE RADIO &
ELECTRONICS

2 Bottom Road, Radnage
High Wycombe, Bucks.

Prices inclusive. Add 15p post and
packing U.K., 60p Exports. Mail Order
only

of synthesis modules,
design,

sample/hold/envelope .module;

sequencer construction,

Send just 20p for full catalogue to:

SYNTHESISER =

Modules by Dewtron®

The synthesiser illustrated was built
modules, as sold to constructors for some years now. =
With over 10 years' experience in mail-order, we have
supplied many famcus people and groups. Over 30 types
some of extremely precision

using Dewtron

e.g. VCO-2 log-law oscillator;

module allowing a whole equipment to ‘‘play itself'* in
unison/harmony with any solo input or voice. Modules for
too. Famous
patching system makes other patching a thing of the past!

D.E.W. LTD.

254 Ringwood Road, Ferndown
Dorset BH22 9AR

w

u-cm----u

4}in x 3tin METER. 30uA,
50uA or 100uA, £3-85. 13p P. & P.

42 X 42mm meters 100uA, S00uA,
tmA, 500mA, £2°76. I1p P. & P.

l
it “hog e 60 X 45mm meters S50uA, |00uA,

500uA and | mA VU meter, £2°92.
I1p P. & P.

Edgewise meters 90mm X 34mm
ImA, £340. I13pP. & P.

MULTI-

TAPE
RECORDER
LEVEL
METER

500uA, 70p. 10p P. & P,

METER
Model I1TI-2
20,000 ohm/

volt, £6-90,
l64p P. & P.

CARDIOID
DYNAMIC .
MICROPHONE qpf,)’
RGNS Model UD-130.  Fre- | 3 waTT STEREO (1} + 1§)
pitch-to-voltage quency response 50—

PER CHANNEL

15,000c/s. Impedance
Dual 50K and 600 ohms, AMPLIFIER
'*Modumatrix"’ g £7-40. 13p P. &P. €430, 124p P. & P.

All above prices include 8% V.A.T. LARGE S.A.E. for List No. 1,
Special prices for quantity quoted on request.

M. DZIUBAS

158 Bradshawgate « Bolton « Lancs. BL2 IBA
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Minimum order £2. P. & P. 20p.
Please add VAT as shown.

MAIL ORDER ONLY.
colleges, etc., orders welcome.

Government,

I ————
7400 13p | 7451  16p | 74123 68p | popus
7401  14p | 7453 16p | 74141 6Sp ;;R“‘h":' s wp  MECHD jwAudlo Amp ™ CLOCK I.C.5
1 74 74142 tronic Attenuato .
e Ll e 710 O comparator 0 Mok FEF Gy amarueter ey | AY-5-1224 16 pin DIL 400p
7404 18p | 7470 27p | 74153 82p | 741 OPA with'int. comp. (8 pin OIL) 25p NESS55 Timer 8-pin DIL 45p MM 5314N 24 pin DIL 430p
7405 16p 7472 25p | 74154 150p 747 Dual 741 T0p E556 Dual 555 14-pin OIL 100p 2
e | e | % B | 4 oFum e come oo et 3| oinOLscet o
;ﬂ :: ;:;; ‘sso: mgg ;.l: LINEAR 1.C.0 NEssz PLL with VCD ":;pu‘nwm e ::: Data sheets 20p each plus S.A.E.
CA3046  Traneistor A sop f
o up| v (e me | Amd  Ebelame  pw MER RLuOL . 5B | VAT OvabowiCs
7412 atp | et 9sp | 74163 sep | AR S s eIl b NESS?  PLL Tone Dacoder &pin DIL 2500 :
7413 32p | 7482 70p | 74184 120p | Mas0  Audio Amplifier 9p  TBASTO  AM/FM Redio receiver 60p | Low Profile DIL Sockets by
7414 .o= 7483  80p | 74188 130p | LM381- vmew Stereo Pfe Amp 160p BAB0O ?w'"AW“’ :"‘9 90p Texas
7416 33p | 7484  95p | 74174 120p Quad Op. Amp T TBASI 2 wWen Avalo Amb "oon 8pin 13p, 14 pin 14p, 16 pin 15
7420 14p | 7485 120p | 74175 @sp | MC1310 _  Coiless FM Stereo Dec it WAL LT . pin 13p, 14 pin 14p, 10 pin 15p
7422 25p | 7485 30p | 74180 100p |TMOMIEFunr o o Mica + 2 bushes for T03 &
nR ap| 1 o | Tuisl e et Lagonic Dec 9% Data sheets on above 1.C.5 10p each 066 5p £
74271  37p | 74 74182  85p M
Jss b | 7% b [74100 158 [VOLTAGE REGULATORS (PLASTIC) [ scneymsrons "7 7 TRIACS 100V 400V 500V
7437  25p | 7483  40p | 74191 150p A ap 42 S0P T0  anass s1p | A 85p 95p 120p
e G| W w [, | umar L, R S
7441  @5p | 7495 65p | 74193 120p e 40p 250p | 3A a3p 4sp TSP — INGAss 1050 p 154p 165p
Tz sop | 7406 Tp | rates viop | 0L 0|2y T2 e 72 2%p | A SR e | ansoeniivapt| oA L1 B SRS WIS 2208
761 7915 250p | 124 —  180p 175p — or
7447 b 74107 30p | 74185 79p Dats sheets w N
Te®  T0m| 74121 30p | 74158 198p | onvel reos SR EH i T | W e Rl B | P00, (e b, Ao vy
7450  1Sp | 74122 46p | 74199 18Sp | 0P esch BT106 140p. C108D 55p. MCR10125p. BR100 DIAC 21p
Transistore B8C213 10p 2. C-M :C.
AC126/7  11p| BC214 13p 883?/2 ?:: 33233’2 m $.Js*.§ 27p Diodes 0A202 7p | ZENERS cm&%,{gc g 19p | OPTO—ELECTRONICS
AC12 1| BDI24  75p |OCAs  1ip|2N2484  0p [ 2n2is0 70 |BYID 15p[ING14  4p|3-3viodv | CDIOTAE 1p | ORPI2 Sp  OCPTO 30p
o “p o013 :’ 0C70/1/2  11p [ 2N2904 20p | 2N2646 36p |BY126  12p|IN401T  5p | 400mw gp | GD4002AE  19p | ORP6O 60p OCP7t 90p
P 73 $0p [ 2N2905  20p | 2N4871 BY127 1 CD4009AE  67p | ORP61 60p 2N5777  40p
AC188 11p| BFt15 op | 2NBO27  asp 0p | IN4OO4  6p | 1W Wp | CowtiaAE  21p
el [ 8p OAd7  Tp|INGO7 p CD4013AE  55p | (gos
ADIS2  3p| BF1s4 i OAT0  8p{IN4148  3p | Tunnel CDiIoAE 30 | TIL209 with clip 18p.
AF114/5. . 13p| BE194 FETS OA7T9 Tp AEYT S0P | Cpiniaag  qrse | TIL211 Green with clip 35p.
:;:537 ik 3:3: af,?;“ws ;: OA81  7p| OTHER
/ p O0AB5S  9p| BA145  15p| yqp CD4023AE SEVEN SEGMENT DISPLAYS
39 BF197 MPF104/5 30p arlcap
o ) | P w19 22p [0A®  6p[BA 13| pp1os op | SOMZAE 12 | 015F  0.35in DIL 120
BC109/C  10p | BFR79/80 2N3820 57| CD40ZBAE DL704  0-33in DIL 130p
BC147/8 o | BFx29/30 N3 :gp OAZS 70| LED Nolse gt;l‘); 0-33in DIL 1359
BCis | Eaae e aNsse  30p |0AZ00  Gp|TiZos |z wp MANSM 0.137in BOB 308
ggge 199 FY50/1/2 15p 2NS4SS 30p MAN-4  0-19in DIL 180p
158 ’09 Mf};gfo BRIDGE RECTIFIERS
BC177 18p | MJE2955 3: MOSFETS sV toov 400V 600y VAT AATES
BCI78  17p| MJE30SS  €5p 40603 0:25A0 S a Rt | =1 CD40THAE on TTLs CMOS
BC179  p| MPSUOE  Sep | 2N1613 40673 A 2p 2p 27p 29p CD4081AE sAC.Rs Triacs,  Opto-
BC1823  10p | OC26 a7p | 2N1TY1 aN128 2A 0p 35p 4sp Y CD4510E Devices, Sockets. V' Re
BC134 1| oc2s 55p | 2N1893 3N140 4A =3 55p & CD4511AE and certain linear 1.C.s
BC212 11p | OC35 480 | 2N2219 3N141 6A S8p  63p CD4528AE 25% on all others

TECHNOMATIC LTD

54 Sandhurst Road, London NW3. Tel.

01-204

4333

<
Adam Hall (P.E. Supplies) .. . Elvins ...762 OSMADET ..ot 700
Astro Eleétronics ..... ..762 Euray Trading . ...754
Automated Homes LN Phoenix Electronics Ltd.
Axial Products .... ..768 Fibre Optics Phonosonics ........... .
Flairline Supplies . Phototech (Europe)
Balmaha . Foulsham-Tab Ltd. .. Pulse Electronics Ltd. .
Bamber, B.. Electronics . ..698
Barrie Electronics .... - P. Electronics .. Radio Components Specialists . 702-703
Beta Devices . 8r§anweﬁd°5|s?:tro Radio Exchange ...699
Bi-Pak ......... G.W.M. Radio Radio Shop. The 726
gi-Pre-guk Ltd. Radnage ......... m
ib Hi-Fi Ltd. Rean Products . 730
Boffin Projects n:z:’:&’t‘,fé‘;ft':f) Co. Ltd. Reedhampton Ltd. 704
Bridge Electronics Henry's Radio - R & TV Components Ltd. 96697
Br.irtish Institute of Engineering 7, o 4 R.S.T. Valve Mail Order Co
eChnolOgy .........cooeevviuiiianienieaens 730, 764 A R.T. Services ...
British National Radio & Electronics :h&éﬁﬁf:%ﬁ;?gllgzb?ﬁiég‘L')'ﬁ'l'i'r}{i't‘é}im 707
School ... Istand Devices . Salop Enterprises .
Buckingham Saxon Entertainments Ltd. 695
Bywood Scientific Wine Co. 7
Jones, J. C. ... Scott Electronics 704
Cambridge Learning Enterprises ... J.W.B. Radio .. Selektron ........ 769
Chiltmead Ltd. ................. Sinclair (Hi-Fi) . 704
Chromasonic Electronics Kensington Supplies Sinclair (1C20) .... 698
Clef Products .. ..766 Sinclair (Project 80) 760
Copper Supplies . 770 LASKY 'S ...oooiitiiiii e 755-756-757 Sinclair (System 4000
Crescent Radio Ltd . London Computer Operators Training Sintel .............
C.T. Electronics Centre ...769 Stevens, P. F. ..
London Electronics Coliege .. ...769
Davian o Technalogics ...
D.E.W. Ltd. Maplin Electronic Supplies .....cover iv and 770 Technomatic Ltd.
Dziubas. M. ... Marco Trading ........ ..768 Teleradio Electronics
Marshall. A., & Son .765 Trafalgar Supplies ......
Eaton Audio Medway Mail Order . 751 Trampus Electronics Ltd.
Electronic Brokers . . Metac ................. 770
Electronic Design Associates 761 and 770 Minikits Electronics . .770 Vero Electronics Ltd. ................ocooeeiil 766
Electrospares ..... ..766 Modern Book Co. .... .700 .
Electrovalue Ltd. ..701 West London Direct Supplies ..
Elliott Blunt Audio .. ..694 N.S.E. Kits oooovniiiiiiiiiiiiieice e 758 Wilmslow
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VAT
ALL MAIL ORDER BY Unless otherwise stated all prices are
RETURN. C.0.D. SERVICE exclusive of VAT Please check whether|
WELCOME the goods you are ordering are 25% or 8%.
. . Carriage orders under £5 please add 33p.
Order over £10 post free in UK oniy
This to be at our discration
All mail ord d iri 0A iswi
mail order and enquiries to 270 Acton Lane, Chiswick W4 5DG. Tel. 01-994 6275
S.C.R.s TRIACS
SEMICONDUCTORS crs1 S wp | mnonay s | X* XSPECIAL OFFERS % %
RS11 .
MAZIZ 2 | BCZ®  15p | MUZ0T 6125 | TPBE @271 | 2N2sos  3p | aned O :g: piort 14 | MINIATURE MAINS TRANSFORMER. PRI
AC107 3sp | BC239 15p | MJ2901  £1.95 | TIP36B  £3-50 | 2N2906  25p GRSt 40 85p SCasD T 240V SEC. 12V 100mA Manuf : Hinchiey.
AC125 25p | BCI0O p [ MJE34O  S0p | TIP4IB  79p | 2N290T 25 CRS160 90p SCa5E £2.10 Size: 36 x 45 x 40mm F.C. S3mm.
AC126 25p | BC301 30p [ MJE3T0 75 | TIP42B 95 | N2925  13p CRS3,10 62p Price 1—85p. 100—60p ea. 1,000—
AC127 25p | BC302  30p [ MJE3TY  90p | TIPOC  83p | 2N30S3  25p CRS3.20 g2p | SO0 12:42 - ea. 1, 50p ea.
AC128  25p [ BC03 350 | MUES20  ssp | TIPIC  72p | 2NX0S5  S0p | CRS3 40 s0p | SCS0E £2:70 | 10.000—40p ea. 8% VAT.
AC176 26p | BCY3t  35p | MJ2055 €120 | TIPIC  s0p | 2N3232  £1-35 CRs7 400 £1.00 | DIAC 25p MINIATURE ~ MAINS  TRANSFORMER.
AC187 27p gg% & mﬁs‘a‘p‘gs ::n 1T':Pazg £1.00 g:%g g:g CRS16 100 85p Primary 115/240V Sec. 18W/250mA at 80p ea.
AC188 27y P | TIP33C €120 o : LINEAR I.C.
AGvir 265 | BCYM  wsp [ mmiz  9sp | TPMC 61030 | N34 30p 8:213@33 tres | LM30 Neg o v;uvfgﬁnr? o BERERL
BCY® & : . 1 OT CORE TYPE FX2241 at 60p
- ACY18 250 5p | MPF102  4Sp | TIP35C  €3-00 | 2N3702  12p C1068 sp Voltage Reg  £2-10 o
ACYls 25 | BCY39  etp | MPFIOS TIP3BC  £3-74 { 2N3703  12p | Cypep 700 | LM30SK 5V 1A ea. + 33p p.p. 8% VAT,
ACY20 2 BCYSs  £1- (2N5457) 3 TIPAIC 2NIT04 12p 24V D.C. SOLENOID by MAGNETIC DEVICES
Sp 5p 90p 40669 90p Voltage Reg  £2-10
AGy21 25p | BCYTO  20p | MPF104 TIP42C  £1-00 | 2N3TOS  12p Ticas 3sp LM723Cg2<373 80p each. 24in long x %in x fin + 8% VAT,
& AD140 sp | BCYTM 20p | (2N5458)  35p | TIS50 40p | 2N3706 t2p 2IN4444 £1-90 150mA Volt 240V A.C. SOLENOID. Reversible operation,
AD142 sop | BCYTZ  20p | MPF105 2TX107  15p | 2N3707  12p BT10/5004 % mA Voltage twin coil. Si T inlo
aD161  4sp | BD121 750 [ (oNsase) agp | ZTX30C s | 2N3708  tap e Reg. £1-05 Callh SEDEIE b 6 1 £ B
- AD162 45p | BD123 85p | QA47 tp | ZTX500  t6p ) 2N3709 t4p —_— MFC4000 250mwW 30 unmarked OC71 transistors £1-90
AF114 259 | BD124 T0p | OATO 10p | 2Tx501 20p | 2N3771 £1-50 BRIDGE Audio 59 25 unmarked 250mW Zener diodes, 4-7V,
AF115 25p | BD131 40p | Oa79 10p | ZTX504 S0p | 2N3772  £1-60 RECTIFIERS TBABOG 5 Watt 51V, 6-2V, 7:5V, -1V, 10V, Measured and
AF116 25 gg:gg g: o;\s& 10p | ZTX53% 30p gsg;gf £1-00 W02 1A 200V 38p Audio 93p tested £1-00
F117 A 1p | 2z ;
:Fna % 8013 sop 8"‘ ‘: |Nsx59550 25p st 305: 5\121)%4\/1 4A o 703%9%9 Amp D.I.L/ Please state voltage required.
AF124 30p | BD139 150 | 0A200 10p | INoT¢ :’ N80 s5p | MDA9S2 2 6A : 45p 50 GE Diode OA47 equivalent £1-00
AF239 $op | BD14O 870 | OAZ02 109 | INg16 ,: N2 T0p 100V s0p 7‘DC| ?37%'338 % 8uF 600V WKG PAPER CAPACITORS, ideal
BA102 30p | BDIS3 800 | OA210 35 | 4001 P T [ —— ; €3 for _Strobe Constructors £1-50 each + 8%
o | Eime gmian NG B|mes m@) eeoe | ER | aome
4 - 1 i
e ‘: Bbvis 0173 | odn ::g o e 25 B2Y8e Series 400mW | 747G Gual 0p Many other values of PAPER CAPACITORS
BA156 15p | BOY®  £1-90 | oc22 559 | inioos 1:: IND14 30p g Bt 259 Amp £1-20 in stock. Phone for details
B8c107 13p | BOY20 £1-20 | Oc26 850 | IN40OS 120 2N4036 62p 10w rang% 45: 2ZNa14 Radio 1.C. £1-25 JACKSON AIRSPACED CAPACITORS to
B8C108 12p | BF152 20p | OC28 80P | |1N4006 14p 2N4037 44p - @0 TAD100 Radio | C suit +in spindle:
gg:ggc ::: g::gg i gggg :; IN4OOT 15p g:gssg ::n LE.D. nc Filter £1-90 100pF Two Gang at 55p + 25% VAT
P .
8cins 15 | eris0 e | oce wp IZ':I‘GL‘: z;: 2N40BO 129 Ll#szgeez ::p g:%:g g:: 500pF Two Gang at 75p + 25% VAT.
8C114 T | BF194 10 | O0cas 20p | INE% 2 st p | HPSOEZ 20 A MULLARD TUBULAR CERAMIC UHF TRIM-
BC1s  1sp [ BF1SS Yo | 0Ces 25 | oNear ey | N2 12 D || &8 $20 | MERS (PROFESSIONAL)
BCvie o | BEI% M| OCT0 e | g AN Mo | T T oo o | e 082 0-8-220F
BC117 20p ocn 12 P L.0.R. 1 82 . Price 1 _
BCis 1 | BP0 ¥ oCT2 6 | e 1 nay e | ORPI2 sp | Chass @ 31 gg_—f;g: § Price 10p ea
B8C118 p | OCT5 2 4288 27p .
8C143 ;“5: BF2440 10 | OC78 255: g:gg %: MNi2es  30p CA3090Q £4-85 QUANTITY DISCOUNTS PLEASE TELEPHONE
8c? 12p | BF245 45p | ocr7 4p | 1132 25p | 2N4290 25p NES555 Timer 80p MC1303L £2-20 1.000pF Feedthrough capacitor 5p ea.
BC48 120 | BF259 5% | ocst Bp | oN1a02  agp | N4 32 MC1310P £2-80 Miniature tubular P.C. trimmers
BC149 t2p | BFX29 39 | ocea 250 | 2N1303 30p | 2N4302 45p 03 VOLTAGE REGULATORS 3-5-13pF
BCusc 1 | BEX  Mp | OCu 3% | i Mt £1-20 o B 6-30pF 10p ea
BC157 14 1 35p :
BG158 ": BFX8E 30p 881% :2: %mggg gg: 2N4903  £1-3p | LO36 12V 500mA 4p c/o Varley 7000 relay 50p ea.
BC159 15p | BFX88 30p | oc171 30p | on1307 0p IN4919 90p L037 15V 450mA £1-60 each Gold Flashed professional TRANSISTOR
BC167 tip ggﬁ g: 0C200 60 | 5N1308 30p zs:oes £1-30 SOCKETS. To suit small signal TO18, etc.
BC168 14p 0C201 §0p 1 p? 2N5191 95p 30 for £1-00 + 8% VAT. :
gg:ggc Y g:;g"’ ;:: %ggi :59 §:1§?§ 38: gsg}gf L1420 VEROBOARD W. WOUND POTS 10-100KN at 30p each
BCI172 |§: BFY52 250 | TIP30 5: gm:g :8: 2N5195  £1-40 24 x 3¢ oé;p o';gp Colvern or Reliance styles + 25% VAT.
BC182 120 BFY53 250 | TIP31A 57p | 5N2145 150 2N5245 asp 2% x5 35p 35p VERQ EDGE CONNECTOR 24 way 0-1in pitch
Bcia2L  1zp | BFYS0 850 | Tipa2a 69p | on2147 %0p 2N5296 55p 3} x 33 35p 5p 30p each + 8% VAT. All the other sizes in
8C183 12p ng,s& :”9 TIPBA  £1-00 [ Nz1g0 s | 2N5298  S0p | 33 x5 40p 41p stock,
BC183L  12p Bewes 50 | TIPIA  £1-49 | on2217 25p | 2N5457 35p 17 x 24 £1-05 90p SIEMENS VARLEY RELAY 4P C/O 700N 24V
BC184 12p 80p ! Tip3sa  £3-29 | oN2218 25p | 2N5458 35p 17 x 33 £1-43 £€1-12 50p each
BCIBAL  tp | BSX1S 150 | Tip3sA  £3.56 | oNog1g  amp | NS4SO Mp ] 17 x5 £1-84 2 y .
BC185 3sp | BSx20 150 1 TIPA1A 700 | oN2222 20p | 2N5485 55p PIN INS. TOOL 20 729 PLESSEY RELAY 2P C/O 6V operation 40p
BCls  zrp | BSX21 2%l mpaan  esp |aNazaa  2sp | N S [ SPF CUTTER s2p 52p each.
8C212  1zp | BY! :09 TIP29B  S4p | 223 7op | 2NS5S5 6% | 100 PINS §S 30p 30p MODERN DISC CERAMICS £1-00 a hundred.
BC212L  14p | BYIB4 % | Tip3oB  sop [2N2369a  sop | 2NST77 499 [ 100 PINS DS 30p p £8-00 a thousand + 25% VAT. Phone or write
BC213  12p | IS100 15p | TIP31B 850 [2N2477  30p | pERSONAL | 500 PINS SS £1-55 £1-55 for list
BC213L  12p | 15103 15p | TIP32B  77p [ 2N2646  S0p 500 PINS DS £1-55 £1.55 ACCES
BC214  Mp [ MU0 s0p | TIPAIB  £1-08 | oNzsas  e1.50 | CALLERS CESSORIES ) )
BC214L 15p | MJ481 95p | TIPMB  £1-62 | 2N4g04 25p ALWAYS DIL SOQKETS. 8 pin 14p, 14 pin 14p, 16 pin
\ QTY DISCOUNTS 12 - 10% 25 « 15% 100 - 20% WELCOME ALSO STOCKED :"(?66) h‘d';ca Washers + 2 Bushes (TO3 or
f BNC PLUGS at 35p each
TTL (full stocks available}| snrss 70 | snass 205 | SN74s1. 200 | OHF () PLUGS o 500 sach. METAL BOXES
SN7400  18p | SN74t2  22p | SN7437  50p | SN7454  20p | SN74B3 €1-00| o vSwaA - ]
SN7401 18p | SN7413  40p | SN7438  S0p | SN7A60  20p | SN7484  80p | Coi e eotoe T ae/:ovﬁ ex U.H.F. trang- ALUMINIUM BOXES IDEAL FOR VERO-
SN7402  20p | SN7416  30p | SN7440  20p | SN7470  30p | SN7483 4 2ac L BOARD WITH BASE AND P.K. screws
Sp All the above are new in original ket:
N7403  20p | SN7417  30p [ SNT44IAN TSp | SNTAT2  30p | SNTA0 750 | ploace ada 8% VAT P A P a0s o PRCRSLS Length  Width  Height
SN7404  20p | SN7420  20p | SN7a42  75p | SNT4T3 40p | SNT4g1AN as 2 AB7  2bin Siin 1}in 55p
SN7405  20p | SN7422  38p | SN7443 £1-00 | SN7474  48p £1:00 AB8 4din 4in tin 55p
| SN7406  30p | SN7423  33p | SN7445 £1-79 | SN7475  S5p | SN7492 75 AB . h !

r SN7407  p | SNT425  3p | SN7Mb f2.00 | SN476 a5 [ snss 150 | POtentiometers g dn 2Ztin T4in 55p
SN7408 20p | SN7427 42p | SN7447  £1-50 | SN7480 80p | SN7494 80p AB10 4in 5%in 1¢in 55p
SNTW09  4gp | SNTA28 OB | SN7a4s £1.75 | SNT4BY £1-25 | SNTass  gop | Linearoriog Single Double AB11  4ain 2in 2in 65p
SN410  13p | SN0 20p | SNTas0 20 | SNT4B2 BT | SN74%6 1.0 | ROty Pote 2o 4sp AB12  3in 2in tin 50p

‘ SNT411 23p | SN7432  a2p | SN7451  20p | SN7483  £1-00 | SN7497 £2.25 LI LA 252 - AB13  6in 4in 2in mp

* AB14 7in Sin 24in 90p
AB15  8in 6in 3in £1-16
, *x SPECIAL OFFERS * ABIS  @n gno I %6
MULTICORE CABLE. 20 way 14/0076 plus Screen al 70p KOKUSAI MECHANICAL FILTER. 455 kc/s. 5 kcis overall ABI7  10in 4in 3in £1-10
per yard plus postage by weight Ideal for A.M. £5 each inc. VAT, Postage 33p each. AB18  12in Sin 3in €1-32
— AB19  12in 8in 3in £1-80
MULTICORE CABLE. 25-way. individually screened. 14/0076,
£1-00 per yard plus V.A.T. Postage by weight. TRANSFORMER 240V a.c. Primary 1185-0-1185V at 350mA ACUMINIUMEBOXES RWITHESORINGRTOR
Secondary, £12 plus 8% VAT plus £1-50 postage. PANEL—IDEAL FOR PRE-AMPS, ETC.,
| ] c%s2 PVC ;Nsuvoggbtrﬁu‘sogésﬁs G‘%Eowsomgesg. USING SLIDER CONTROLS
x 7/0-2mm. Price -50; 1,000m £35; 10.000m £330. AB20 8in Long 9in Wide 34in High at
OMRON OCTAL RELAY 240V A.C. 3P c/o 75p each 9 9
METAL OXIDE RESISTORS TR4/5/8 in stock. All values 8% VAT, R back £€2-20
1-off price Ip each. Discount on quantity. 2in High at front 6in Stope to front
. With P.K. Screws
10 TURN TRIMPOTS by Bourns. Mec. Painton, etc. All SLEEVING 2000 pieces approx size }in x 2mm. Price £1-60 "
values in stock. 50p each Discount on quantity plus 33p P & P. plug VAT 8%. ::;; :: :t;gvs g“: :g': :Z:g gg
ve Du 1 .
We are open from 9.30 a.m.—6.00 p.m. Monday-Saturday
We have the largest retall selection of components available. Phone or write If you are In difficulties obtaining a particular
component.
C.0.D.service welcome. Allmall order by return. Officlal orders welcome by Government establishments, Education authorities, etc.
Tel. 01-994 6275

Published approximately on the I5th of cach month by IPC Magazines Lid.. Flectway Housc. Farringdon Street. l.ondon. EC4A 4AD. Printed in England by Chapel River Press. Andover.
Hants. Sole Agents for A lia and New Zealand—Gordon & Gotch (A/sia) Ltd - South Africa—Central News Agency Ltd.

Subscriptions not available at home or overseas.

International! Giro facilities Account No. 5122007, Pleasc state recason for payment. ““message o payece "

Practical Electronics is sold subject to the following conditions. namely. that it shall not. without the writicn consent of the Publishers first given. be lent. resold. hired out or otherwise
disposed of by way of Trade at more than the recommended seiling price shown on the cover, excluding Eire where the selling price is subject to V.A.T.. and that it shall not be lent. resold
or hired out or otherwise di of ina ilated dition or in any unauthorised cover by way of Trade. or affixed to or as part of any publication or advertising. literary or pictorial

malter whatsoever.




o LOoVE

More than

Just 3

catalogue

Projects for you to build.

4-digit clock, 6-digit clock, 10W high quality

power amp.,

High quality stereo pre-amp.,

Stereo Tuner, F.M. Stereo decoder, etc., etc. . ..

CIRCUITS . .

. Frequency Doublers, Oscil-

lators, Timers, Voltmeters, Power Supplies,

Amplifiers, Capacitance Multiplier,

etc. . ..

Full details and pictures of our wide range of components,

etc.,

e.g. capacitors, cases, knobs, veroboards, edge connectors,

plugs and sockets, lamps. @
adaptor plugs. rotary and sl

#d lampholders, audio leads.
potentiometers, presets, relays,

resistors (even 1% types!), switches, interlocking pushbutton switches, pot
cores, transformers, cable and wire, panel meters, nuts and bolts, tool;, organ
components, keyboards, L.E.D.’s, 7-segment displays, heatsinks, transistors, diodes,

integrated circuits, etc., etc., etc. . . .

REALLY GOOD VALUE FOR MONEY AT JUST 40p.

ELECTRONIC ORGAN

Build yourself an exciting Electronic Organ. Our
leaflet MES51, price 15p, deals with the basic
theory of electronic organs and describes the
construction of a simple 49-note instrument with a
single keyboard and a limited number of stops.

Leafiet MESS52, price 15p, describes the extension
of the organ to two keyboards each with five voices
and the extension by an octave of the organ's
range.

Solid-state switching and new footages along with
a pedal board and a further extension of the
organ's range are shown in leaflet MES53, also
priced at 15p.

No more doubts

about prices

Now our prices are GUARANTEED
(changes in VAT excluded) for two
month periods—and we'll tell you
about price changes in advance for
just 30p a year (refunded on
purchases). If you already have our
catalogue send us an S.A.E. and we’'ll
send you our latest list of
GUARANTEED prices. Send us 30p
and we'll put you on our mailing
list—you'll receive immediately our
latest price list then every two months
from the starting date shown on that
list you'll receive details of our prices
for the next GUARANTEED period
before the prices are
implemented!—plus details of any
new lines, special offers, interesting
projects—and clip-off coupons to
spend on components to repay your
30p when used as directed.

NOTE: The price list is based on the Order Codes
shown in our catalogue so an investment in our
super catalogue is an essential first step.

Call in at our shop, 284 London Road,
Westciiff-on-Sea, Essex. Please
address all mall to P.O. Box 3,
Rayteigh, Essex, SS6 8LR.

SYNTHESISER

A reprint of

the complete

article giving

full construc-

tion details

published by ''Elec-

tronics Today Inter-

national’ between January-

September '74 of the International

Voltage Controlled Synthesiser,

developed as a ''state of the art’',

will be available shortly, price £1-50.
S.A.E. please for detailed price list.

ereo
yraphic
equaliser as described in the January
edition of '‘Electronics Today Inter-
national’’. We stock all the parts
(except woodwork) including the
metalwork drilled and printed. 15p
brings you a reprint of the article or a
S.A.E. please for our detailed price
list.

S —

(R




