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TOTAL BUILDING COSTS

£7.23

0 0°

P.P. & INS. 44p
(Overseas P.P.

0% AT )71 E I .85p)

NEW
ROAMER
NINE
WITH V.H.F.
INCLUDING
AIRCRAFT
Nine Tram
sistors, 9
Tunable wave-
bands as
Roamer Ten. Built
in ferrite rod aerial for MW/LW.
Retractable chrome plated telescopic aerial for V IF
and SW. Push Pull output using 600 mW transtst re.
9 Transistors and 3 diodes, tuning condenser with
VHF section, separate coil for aircraft, moving oil
I oudepeaker, volume ON/OFF and wavechangecontr Is.
Attractive all white case with red grille and carr ing
strap. Size 9/, in x 70) x 2;in approx. Parts price ist
and plans 30p ( Ft) FE with par)').

NEW EDU-KIT MAJOR
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITF OUT SOLDERING IRON OR SOLDER
 4 Transistor Earpiece Radio
 Signal Tracer
 Signal Injector
 Transistor Tester NPN

-PNP 4 Transistor Push Pull
Amplifier 5 Transistor Push Pull
Amplifier

Components include:
 24 Resistors  91 Capacitors  10 Transis
 3 I2 -way Connectors  2 Volume Controls
 Ready Wound MW/LW/SW Coils  Ferri
 Parts price list and plans 50p (free with part

TOTAL P.P. & INS.
BUILDING £6.95 (OVERSEAS

44p

COSTS ( -1,% (' ).-)1)' P. & P. 61 85)

POCKET
FIVE
NOW WITH 3"
LOUDSPEAKER
3 Tunable wavebands.
MW/LW and Trawler
Band. 7 stages,
transistors and 2
diodes, supersensitive ferrite Total Building Costs
rod aerial, attractive
Black and Gold Case. Size 225051in X 11in x 3/in approx.
Plans and parts price list 15P ( 0._1 -I

with parts) P.P. & Ins. 26p
(Overseas P. P. 61'25)

Total Building Costs

22'75 26p
(-) 0% VAT 21p)

TRANSONA
FIVE NOW WITH

3" LOUDSPEAKER
Waveband, transistors
and speaker as Pocket
Five. Larger Case with
Red Speaker Grille
rid Tuning Dial.

Plans and parts price
list 15p (FREE with

(Overseas P. & P. L I 2 5 ) parts).

NEW
EVERYDAY
SERIES

 7 'transistor Loud -
speak Radio MW/LW.

ransistor Short
Wave adio

 Electr to Metronome
 Electr is Noise Genera-

tor
 Batter less

Radioystaladio. One T i

Build this exciting New series of designs
EVSZr Transistors and '2 diodes. MW/LW.

Powered by 41 volt Battery. Ferrite rod
aerial, tuning condenser, volume control, and now with
3" loudspeaker. Attractive case with red speaker grille.
Size 9in x 5lin X 21in approx. Parts price list and
plans 15o (FREE with parts).
TOTAL
BUILDING 22-9 (OVERSEAS

30p

BUILDING £2.95
A-8'0 VAT 23p) P. & P. El '25)

EV6 Case and looks as above.
6 Transistors and 3 diodes. Powered by 9

volt Battery. Ferrite rod aerial, 3' loudspeaker, etc.,
MW/LW coverage. Push Pull Output. Parts price
list and plans 15p I PIMP with pacts.)
TOTAL
BUILDING 23.60 P30p(OVERSEAS
COSTS P. & P. CI -25)(+8% 'AT2Vp)
Ev7 Cane and looks as above.

7 transistors and 3 diodes. Six wavebands.
MW/LW', Trawler Band, SW1, SW2, SW3, powered
by 9 volt Battery Push Pull Output. Telescopic Aerial
for Short Waves. :t" Loudspeaker. Parts price list
and easy build plans 20p. Free with parts.
TOTAL P.P. & INS. 31p
BUILDING 24.0 (OVERSEAS
COSTS VAT P. & P. 61.85p)

ROAMER EIGHT Mk. I
NOW WITH
VARIABLE

TONE CONTROL
7 TUNABLE WAVEBANDS:
MW1, MW2, LW, SW1,
SW2, SW3 AND TRAWLER BAND. 13uilt/in ferrite rod
aerial for MW and LW. Chrome plated telescopic
aerial can be angled and rotated for peak short-
wave listening. Push-pull output using 600mW
transistors. Car aerial and tape record sockets.
Selectivity switch. 8 transistors plus 3 diodes. Latest 4'
2 watt Ferrite Magnet loudspeaker. Air spaced ganged
tuning condenser. Volume/on/off, tuning, wave change
and tone controls. Attractive case in rich chestnut shade
with gold blocking. Size 9in x 7in x 4in approx. Easy
to follow instructions and diagrams. Parts price list
and plans 25p (FREE with Parts).
TOTAL
BUILDING 26.9 (OVERSEAS

47p

COSTS 11c))) P. & P. El 85)

TRANS EIGHT 8 TRANSISTORS AND 3 DIODES
TUNABLE WAVEBANDS, MW, LW, SW1, SW2, SW3 AND TRAWLER

BAND. Sensitive ferrite rod aerial for MW. and LW. Telescopic aerial for
short waves. 3in speaker. 8 improved type transistors plus
diodes. Attractive case in black with red grille, dial and black
knobs with polished metal inserts.
Sine 9in x 3Un X 21 in approx. Push-
pull output. Battery economiser
switch for extended battery life.
Ample power to drive a larger speaker Parts.
price list and plans 25p (FREE with parts).

ROAMER SIX

TOTAL BUILDING COSTS

24.48
+1," (.11' 111;i0

CASE AND LOOKS AS TRANS EIGHT
8 TUNABLE WAVEBANDS: MW, LW, SW1. SW2,
TRAWLER BAND PLUS AN EXTRA MW BAND

FOR EASIER TUNING OF LUXEMBOURG, ETC. Sensitive ferrite riel aerial anti tele-
scopic aerial for ehort waves. 3in speaker. 8 stages -
6 transistors and 2 diodes, etc. Attractive black TOTAL BUILDING COSTS
case with red grille, dial and black knobs with
polished metal inserts. Size 9in X 51in X 2:in mil,
Plans

P.P. & IN. 3Ip
Plans and parts price list 25p (FREE with parts) (OVERSEAS

P. & P. 61.85)

  " "

'Callers side entrance "Lavells" shop
'Open 10-1. 2.30-4.30. Mon. -Fri. 9-12 Sal.

P.P. & INS. 33p
(OVERSEAS
P. & P. E1.25) To RADIO EXCHANGE CO., 61 a

Transistor Regenero-
t /VC Radio 3 Transistor Regenera-
t i ve Radio

 Audible Continuity
Tester

 Sensitive Pre -Amplifier

rs  31" Loudspeaker  Earpiece  Mica Baseboard
2 Slider Switches  1 Tuning Condenser  3 Knobs
Rod  65 yards of wire  1 yard of sleeving, etc.

ROAMER
TEN
WITH VHF
INCLUDING
AIRCRAFT
10 TRANSISTORS.
9 TUNABLE
WAVEBANDS,
MW1, MW2, LW,
SW1, SW2, SW3,
TRAWLER BAND,
VHF AND LOCAL
STATIONS. ALSO AIRCRAFT BAND
Latest 4" 2 watt Ferrite Magnet Loudspeaker.
Built-in ferrite rod aerial for MW /LW.
Chrome plated 7 section telescopic aerial, can be
angled and rotated for peak short wave and VHF
listening. Push-pull output using 600mW transistors.
Car Aerial and tape record sockets. 10 transistors
plus 3 diodes. Ganged tuning condenser with VHF
section. Separate coil for Aircraft Band. Volume/on/
off, wave change and tone controls. Art ract 5'' case
in black with silver blocking. Size 9in x Tin x 4m.
Easy to follow instructions and diagrams. Parts price
list and plans 309 ER EE wit b Ports/.

INS.TOTA L
BUILDING (OVER& P.EAS
COSTS P.

S

EI.85)

52p

(+8% VAT 08p)

Build Radios
Amplifiers, etc.,
from easy stage,

diagrams.

Five units
including master unit

to construct.

Components include- 'tuning Condenser: 2 Volume
Controls: 2 Slitter Switches: Fine tone 3" moving coil
Speaker. Terminal Strip: Ferrite Roil Aerial: Battery
Clips: 4 Tag Boards: 10 Transistors: 4 Diodes:
Resistors Capacitors : Three lin Knobs. Units once
constructed arc detachable front Master Unit, enabling
them to be stored for future use. Ideal for Schools,
Educational Authorities and all those interested in
radio construction. Parts price list and plans 25p
(FREE with parts).

COSTS P

TOTAL
BUILDING (OVERSEAS

. & P. El .85)33p
+9% VAT 44p)

NIM=IMINIMME11111111111M=
HIGH STREET, BEDFORD MK40 ISA

I Tel. 0234 52387 Mc. 7,037./

I enclose . for

Name

Address

I

`in NI ow mammemmomm imm mPH2si(+'/0 VAT 02p)
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CONSTRUCTIONAL PROJECTS
DWELL METER by S. Jones
Check points and distributor bearings with this novel vehicle instrument 1052

P.E. CCTV CAMERA -4 by G. D. Bishop
A choice of two u.h.f. modulators 1056

P.E. MINISONIC-2 by G. D. Shaw
Details of the voltage controlled oscillator, voltage controlled filter, and envelope shaper/voltage
controlled amplifier 1066

I.C. PULSE GENERATOR by M. E. Theaker
A low-cost source of logic test pulses 1076

THERMOMETER/CONTROLLER by J. N. Jones
A -68°C to +175°C diode thermometer with analogue readout or control function abilities 1084

GENERAL FEATURES
NEW DEVICES ... APPLICATIONS
Phase locked loop for high performance f.m. receivers 1082

INGENUITY UNLIMITED
Neon Oscillator-Zener Diode Check-Integrated Triffid-Optical Communication -555 Ramp
Generator 1090

NEWS AND COMMENT
EDITORIAL-Self Service 1051

THE NEXT DECADE
Readers look to the future of electronics 1060

SPACEWATCH by Frank W. Hyde
The New Jupiter 1062

STRICTLY INSTRUMENTAL by K. Lenton-Smith
Electronics and music 1065

NEWS BRIEFS
Ceefax and Oracle 1083

BOOK REVIEWS
Selected new books we have received 1088, 1094

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry 1089

PATENTS REVIEW
Thought provoking ideas on file at the British Patent Office 1097

READOUT
A selection of readers' letters 1098

SPECIAL DATA SHEET FREE INSIDE THIS ISSUE
TRANSISTOR LEAD IDENTICHART
At -a -glance details on over 700 transistors

Our January 1975 issue will be published on Friday, December 13, 1974

© IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press. Publisher's Subscription Rate including postage for one year, Inland £3.25, Overseas £4.10.
International Giro facilities Account No. 5122007. Please state reason for payment, "message to payee".
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NOW AVAILABLE IN THE U.K!

CHINAGLIA
PROFESSIONAL QUALITY TEST EQUIPMENT FROM ONE OF ITALY'S LEADING MAKERS
One example from the big range of sophisticated instruments

CORTINA MINOR
33 RANGE POCKET MULTIMETER
 SENSITIVITY 20,0000/VOLT (D.C.), 4,0000/VOLT (A.C.).
 ROBUST DIODE PROTECTED PRECISION MOVEMENT.
 33 RANGES D.C. VOLTS 0-100mV, 1 SV, 5V, I5V, 50V, 150V,

500V. 1,500V. D.C. CURRENT 0-50µA, 5mA, 50mA, 500mA.
2.5A. A.C. VOLTS, 0-7.5V, 25V, 75V, 250V, 750V, 1,500V,
A.G. CURRENT 0-25mA, 250mA, 2'5A, 12 5A. dB RANGES,
-10 to +69. AF VOLTS RANGES 0-1,500V. RESISTANCE
RANGES 10141, 10M(3 F.S.D. CAPACITANCE RANGES
IOW, IF F.S.D.

 ACCURACY-RESISTANCE, D.C. VOLTAGE AND
CURRENT, 2.5%. A.C. VOLTAGE AND CURRENT 3.5%.

 RESISTANCE RANGES POWERED BY INTERNAL
BATTERIES.

 COMPACT SIZE 150 x B5 x 40mm. 350gr.
 CLEARLY CALIBRATED DIAL WITH ANTI -PARALLAX

MIRROR.
 PROFESSIONAL QUALITY COMPONENTS EMPLOYED

THROUGHOUT.
 FULLY GUARANTEED FOR 12 MONTHS.
 AFTER SALES SERVICE AND SPARES FACILITIES.
 SUPPLIED WITH ADDITIONAL SHOCKPROOF PLASTICS

CARRYING CASE. TWO HIGHLY INSULATED TEST
LEADS AND INSTRUCTION BOOKLET.

 SPECIAL 30kV PROBE FOR D.C. MEASUREMENT AVAIL-
ABLE AS AN OPTIONAL EXTRA.

00
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CO.TINA
MINOR

Chinaglia

METER PRICE L15.40 (p & p 80p) PROBE £8 80 inclusive

ISO

50

25O

1,5

7.5 001*
MOW/

.560i mA

- .2,56 -.1.5KV  
of V.A.T.

for further information on the " Cortina Minor" or other instruments from the exciting Chinaglia range write or telephone :-

CHINAGLIA (U.K.) LIMITED
19 Mulberry Walk, London S.W.3. Telephone 01-352 1897

TRADE ENQUIRIES WELCOMED

A V.C.O. by Fhac hi
iHz to 100kHz

FOR 0.75 P. & P. 15p
Size 2in long 1,in wide (in high.
Input: 12-24V d.c. (not centre tapped). 18V input giving 10V constant

amplitude output.
Requires only a 1Mf1 pot to tune entire range-or can be swept with a

saw tooth input.
Enormous possibilities-music. synthesisers. filters. communications.

frequency modulation, etc.
Detailed application sheet with all purchases

FHACHI RAMP MODULE FX21
24V d.c. input for 18V sawtooth output. Requires only external
capacitor and 100K ohm potentiometer to control frequency range up
to 100kHz leg 50 mfd electrolytic gives sweep of approx. 1 cm per
second). In or out sync capacility. Price E5.75 P. & P. 15p.

FHACHI FILTER MODULE FX31
Designed for use with VCO FX11 and RAMP FX21. This completes the

building blocks required for a basic low -frequency Spectrum
Analyser that covers 100Hz to 50kHz. The additional components
required are discrete resistors and capacitors. etc. (No inductances or
specialised components are needed.) Price f13 P & P. 30p.
Fibre glass P.C. board to mount FX11, 21 and 31 ready drilled. Con-
nection details and list of additional components required supplied
with each order (2.50. P. & P. 30p.

LOW FREQUENCY WOBBULATOR
Intended for alignment of AM Receivers. 25 OkHz to 5Mhz. but effective
to 30MHz. 3 controls-RE level. sweep width and frequency. Requires
6V a.c. and any general purpose scope Model LX63-E8.50 P. & P
35p. Model LX63E-as above. Can be extended down to 20kHz by
addition of capacitors. Price E11.50. P. & P 35p (not cased, no!

i

Bothc models are supplied connected for automatic 50Hz sweeping. An
external sweep voltage can be used instead.

PRACTICAL PAPERBACKS
FROM

FOULSHAM-TAB
BASIC TV COURSE. by
George Kravitz L1.50

NEW SKILL -BUILDING
TRANSISTOR PROJECTS
AND EXPERIMENTS. by
Lois E Gardner Jr (1.45

RADIO CONTROL HAND-
BOOK, by Howard G.
McEntee £1.90

TRANSISTORS: THEORY
AND PRACTICE. by Rufus
P -,,rrer f1.40WORKING WITH SEMI -3
CONDUCTORS, by Albert
C W Saunders f 1.50

CASSETTE TAPE RE-

CORDERS-HOW THEY
WORK-CARE AND RE-
PAIR. by Walter Salm El , 60

ELECTRONIC MEASURE-
MENTS SIMPLIFIED. by
Clayton Hallmark El 70

SOLID-STATE CIRCUITS
GUIDEBOOK, by Brice
.ard f175

10 MINUTE TEST TECH-
NIQUES FOR PC SER-
VICING, by Art Margolis L1.60

TV BENCH SERVICING
TECHNIQUES. by Art
Margolis f1.65

MINIATURE PROJECTS
FOR ELECTRONIC
HOBBYISTS, by Ken W
Sessions Jr. El 45

FM STEREO/QUAD RE-
CEIVER SERVICING
MANUAL, by Joseph J.

Carr f1.55
TROUBLESHOOTING
SOLID-STATE WAVE
GENERATING AND
SHAPING CIRCUITS. by

Ben Gaddis £1.55

THE 2 -METRE FM RE-

PEATER CIRCUITS HAND-
BOOK, by Ken W Sessions E1.90

PINPOINT TRANSISTOR
TROUBLES IN 12 MIN-
UTES. by Louis E Gardner
Jr C2 50

PLEASE ADD V.A T AT 8%

FOULSHAM-TAB LTD.
YEOVIL ROAD. SLOUGH. BUCKS.

OPEN 9 a rn to 6 30 0 In ANY DAY qt.'

lae Access here

CH I IT IMI EAU LTD
119 ARTHUR ROAD, READING, BERKS.

=MIMI
BARCLAYCARD

dear Tech College) Tel Reading 582005.85916

iki.:22:12. 4
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PHONOSONICS
SOUND -TO -LIGHT
The ever -popular AURORA -4 or 8 channels each
responding to a different sound frequency and con-
trolling its own light. Can be used with most audio
systems and lamp intensities A must for any Disco.
and a fascinating visual display for the home

4 channel component set (en! thyristors)
8 channel component set (excl thyristorsl
Power supply component set
PCB for 4 frequency channels
PCB for power supply and 8 lamp drovers

I11 49
[20 32
E4 78
02 50
01 25

CCTV CAMERA
Details in List

VOICE OPERATED FADER
For automatically reducing music volume during
talk -over -particularly useful for Disco work. or for

home -movie shows
Component set. incl. PCB 6.2115

GEMINI 30W STEREO AMPLIFIER
An exceptionally high quality Stereo Amplifier system
specifications for which are shown in detail in our list
together with semiconductor requirements

Main Amplifier:
Set of resistors. capacitors and presets E5.96
Stereo printed circuit board £1.211

Pre -Amplifier:
Sets of resistors capacitors potentiometers
and switches-

Standard Tolerance Set E10.57
Superior Tolerance Set £1904
Stereo PCB (as Published) E.220

Regulated Power Supply:
Set of resistors. capacitors and preset C4.58
Printed circuit board 72p

HI-FI TAPE LINK
Designed for use with reasonable quality tape decks
this high performance pre -amp includes record playback
and metering circuits

Stereo component set (excl panel meter) E22.05
Mono component set lexcl panel meter) E13.31
Power supply component set E3.72
Stereo main PCB E250
Stereo sub -assembly PCB Hp

TAPE -NOISE LIMITER
Very effective circuit for reducing the hiss found in most
tape recordings

Component set (Intl PCBI [230
Regulated power supply (including printed circuit
board) [3.71

PROJECT 04
Multi -system Quadraphonic Decoder

Decoder component set
Power supply components
Set of PCBs

£13` 74
f.3.22
f..280

SEMICONDUCTOR TESTER
Esser,al !es epu,pmen7 for the enterprising home
constructor

Set of resistors capacitors semiconductors
potentiometers makaswitches and sub -assembly
PCB (fuller details in list) MOS

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS. KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

PHASING UNIT
A simple but effective manually controlled unit for
introducing the phasing sound into live or recorded
music.

Component set lincl PCB) 2.240

SOUND SYNTHESISER
The well -acclaimed and highly versatile Synthesiser
published in P E Feb 1973 to Feb 1974

Component sets and printed circuit boards Full details
in list.

RHYTHM GENERATOR
Programmable for 84.000 rhythm patterns from 8 effects
circuits (high and low bongos. bass and snare drums.
long and short brushes. blocks and cymbal). and with
variable time signatures

Tempo. Timing and Logic Circuit
Component set lead switches) C17.25
Double -sided PCB for above E.230
Mixer. Pre-emp and Effects Circuits
Component set t12.70
PCB (illustrated) 1.267
Monitor Amplifier
Component set and PCB E.3  10

Power Supply
Component set and PCB £5.85

AUDIO MILLIVOLTMETERMILLIVOLTMETER
Wide -ranges and good accuracy Component
set (excl meter)

SOUND BENDER
A multi -purpose sound controller the functions of which
include envelope shaper tremolo voice operated fade,
automatic leder and frequency doubler

Component set C5.83
Printed circuit board 0.44

REVERBERATION UNIT
A high -quality unit having microphone and line inpi..
pre -amps and providing full control over reveroeretion
level

Component set lexcl spring unit)
Printed circuit board

us 44
El 40

MINISONIC
Details in List

8W AMPLIFIER
A moderately powered amplifier of more than aver.),
performance

Main Amplifier
Mono component set
Stereo component set
Mono printed circuit board
Pre -Amplifier
Mono component set
Stereo component set
Stereo PCB
Power Supply
Component set C3 90

(4 1/3

03 36
72p

tO 50
E6 46
El 66

BIOLOGICAL AMPLIFIER
Multi -function circuits that with the use of other ever,'
equipment. can serve as lie detector alphapf am.
cardiophone etc.

Pre -Amplifier Module
Component se' and PCB
Basic Output Circuits
Combined component set with PCBs for alpha
phone. cardiophone frequency meter and visual
feed -back lamp driver circuits
Audio Amplifier Module
Type PC7

03 48

04 96

E5 20

PHOTOPRINT PROCESS CONTROL
For colour and B 4 W an indespensibie dars-room uni
for finding exposure' controlling enlarger timing and
stabilising mains voltage

£5 23 Component set icon' meter.
Printed circuit board

ULTRASONIC TRANSMITTER -RECEIVER
A highly sensitive and long range invisible beam
detection circuit with numerous applications

Component set with PCBs
diners

RONDO
PCB details in L.st

ELECTRONIC PIANO
Details in List

but excluding trans -
C4.40

POWER SLAVES
PCB details in List

HOME INTERCOM
Details in List

ENLARGER EXPOSURE
METER AND THERMOMETER

DI 85
E1 60

Dual-purpose dark -room unit with good accuracy

Component set with PCB but evc1Jcling meter E4.00

WIND AND RAIN UNIT
A manually controlled unit for producing the aboveinarned
Sounds

Component set incl PCB C2.40

PCB LAYOUT AND
CIRCUIT DIAGRAMS
SUPPLIED WITH ALL
PCBs DESIGNED BY
PHONOSONICS

P. & P.
Add 18p to all orders

VAT
Add 8% (or current
rate if different) to
total order cost in-
eluding P & P

LIST
Send S A E for free list
giving fuller details of

kits. PCBs. and other
components

OVERSEAS
P 8 P will be charged at cos'
VAT does not currently apply List
gives fuller details including kit
weights Charge for list Europe
10p other countries 20p

COLOUR CODE
IDENTIFICATION
SUPPLIED WITH MOS'
KITS AND AS PAP* OF
LIST

Semiconductors Integrated Circuits Polyester Tantalum
AC128 20p MJE3055 75p 2N3823E 39p 709 TOS age Bectrolytle Capacitors iiiFiV) (t,F) ',FYI
AC176 209 5610033 112p 254870 360 723 705 95p Zeners o 01 3p 0 1 35 t2p
BC107 13p 0028 65p 254871 36p 741 8 -pin GIL 1011 3 30 400mW 12p

?
TP 470 40 20P 0 015 3p 0 22 35 12p

BC108 Up OC71 14p 255777 45p 747 14-por OIL 145P 4 7V 1W 25g
116363; IlpP 504? 6'34 60 500 64 4111 0 022 3p 0 47 35 12p

BC109 Up 0C114 259 748 105 63P 5 6V 1 3W Rip I 5 63V Sp 100 to PP 680 6 3 10P 0 033 34 I 0 35 12p
BCt47
BC148

12p
12p

OR612
ZTX107

554,
12p

Diodes
1N914 , 74118 -pin OIL

7411 14 -pin OIL
631).

030
6 2V 400mW
9 IV alOrnW

15p
15p

2 2 63V 6p 100 25
Op 100 40

OP
7P

680.25
680 40

20P
OSP

0 047 35
0 068

1 5 35 16p
2 2 35 12p

BC149 lop ZTX503 15p ,,,,,, 6p 7400 200 try 1W 21Ip
.4 .7 ,,,03""" ep 100 63 up 1000 tO rap 0 1 4, 4 7 35 12p

BC157 13p ZTX531 23P 1N4002 tp 7402 2011 120 400mw 15p
6p 150 16 6P 1000 +6 25p 0 15 OP ro 16

BC158 13p 2N706 154004 Bn 7420 20p 12V 13W 20p
..1%1 6p 150 63 12P t000 25 25p 0 22 Sp

rep12

10 25 p

BC159 13, 2N914 22p1'2p 1N4005 8,; 7447 1750 ley 400mW 15p
,'," ,-
'" "'" ilp 220 tO 611, MOO 40 40p 0 33 7p 226 3 16p

BC182L
BC204

12p
up

2N1304
2N2219

22p
270

top,
BA145

._
270

7473
7489

44P
575P

ley tw
20V 400mW

20p
15p

22 10 fp 220 ib
22 25 Op 220 25

6p
top

2200 25
2200 40

45p
SOP

0 47 9p
0 68 11p

22 16 16p
47 133 16p

BC21390
BC212L

14p
15p

252905
252907

27p
22p

oApi
0A200

7p
90

uA7815 TC13
wk7815 10220

250p
250P

20V 3W
27V 400mW

23p
15p

.i.i IL 3
Op 220 40

- '6 ISsi 220 63
I 41/

2117

2800 100
330063

350p
133p

1 0 mp
2 2 24p

47 16V
100 3 16p

acute pp 253054
___
16P 1G P7 120 CA3046 69p 33 40 Op 330 10 OP 3300 WO 350p

BCY71 22p 2N3055 50P 1SJ50 Itp MFC6040 HP Thydstors 33 50 pp 4706 3 Bri 4700 16 toOp

BEY50 22p 253702 12p ZtJ
680 P0263 169p IA 400V 750

47 25 op 470 10
47 40 Sp 470

lOP
tOp

4700 25
75P PRICES ARE CORRECT AT TIME OF

13E112
BSVOSA

239
Up

253703
253704

12p
lop

00340214 1690 25 4700 40 930 PRESS. E II O.E. DELIVERIES

SAJE2955 11014 253819 35p Minitran 3015F 225p SUBJECT TO AVAILABILITY.

PHONOSONICS, DEPT. PE2D, 25 KENTISH ROAD. BELVEDERE, KENT DA17 5BW
MAIL ORDER ONLY
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CRESCENT RADIO LTD.
11-1S & 17 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL EDMONTON, N.9
MAIL ORDER DEPT.

II MAYES ROAD, LONDON N22 6TL
Phone 888 3206 & (EDM.) 803 1685

ADD LUXURY
TO YOUR CAR

WITH A MOTOR DRIVEN CAR
AERIAL
Spec.: 5 Section

Extended Length 100cm
Length under Fender 40cm
Cable Length 120cm

Supplied complete with Fixing

Control Switracket
and

ch. f7 .50 .": P.

"CRESCENT
BEAT BRITE"
SINGLE
CHANNEL
SOUND TO

, begs LIGHT UNIT
This

le f55"btlict
approx. r xr X 2/* when
connected to the output of a
sound source 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 harm your amplifier.
A Bargain at £7.50 plus 10p.

MINIATURE RELAYS
Brand new range of British made
relays, size: llin X lin X Sin.
All two changeovers with 250V
1.5A contacts and suitable for
fitting on 0-2m veroboard.
Type Volta Current Ohms
27/A 12V 17M/A 700 All
21/A 12V 28M/A 430 81-30

185 each
200/250V Mains Relay

Heavy duty contacts 2,500 ohm
coil. All new and unused
D.P.D.T. mains relays 150p, Carr.
free. Special quantity 140 per
100 off.

MIDGET
MAINS TRANSFORMER

Varnish Impregnated
Size 45mm x 36nim x 3Imm

PRI 240V
Sec 3.0.3 100mA
Sec 6.0-6 100mA
Sec 9.0.9 100mA
Sec 12.0.12 100mA
Sec 28820 100mA

11.28 10p P. & P.

CRESCENT BUBBLE LIGHT SHOW
This budget system compares very
favourably with more sophisticated
and higher priced models.
Specification:
Projector -150W convection
cooled. At 30ft the projected
image is 161t.
Motor -1 rev. per 2 min.
Liquid Wheel -bin diameter
multi colour.
The motor is fitted to the projector
and can only be purchased as a
single unit.
The liquid wheel is our standard
model and may be purchased
separately.
A bargain at: Projector, 119;
Wheel, £5; Total 120. Plus 75p
carr.

7in X4in LOUDSPEAKER
A top quality
speaker ideal where
small size is import-
ant. Manufactured
by E.M.I. for a well-
known hi-fi set
maker. Size: 7in x

41n. Impedance: 8 ohms. Flux:
38,000. Max. Free range: 90Hz to
12kHz. Power handling: 5W.
Unbeatable. Price: 21-60. Free
postace on this item.

"CRESCENT" 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER

U . BUILD. IT
We supply the three modules for you to build
this Disco-Group-P.A. amplifier into the cabinet
of your choice.
* THE POWER AMP MODULE
170W r.m.s. sq. wave 300W instantaneous peak
into 8 ohm (60W into 16 ohm).
* THE PRE -AMP MODULE
Four control pre -amp, Vol. Bass, Treble. Middle
controls. Designed to drive most amplifiers
using F.E.T. first stage.
* THE POWER SUPPLY
Is supplied complete with the mains transformer.
Complete fixing instructions are supplied and no
technical knowledge Is required to connect the
three ready wired modules. A fantastic bargain.
185, carr. 75p. Send S.A.E. for further details
on this or our ready built amplifiers.

12-0-12V 500M/A
240V primary transformer bargain. Approx. size:
60rrun X 40mm x 50mm: fixing centres: 75mm.
Our price 11.20.

I8V 500M/A
240V tapped 120V with screen. Approx. size:
6Orrim X 40mm X 50mm. fixing centres: 75mm.
Our Price Ii each.

BARGAIN BOX
Loud buzzer mounted in a metal box complete
with two U2 battery size holder.
Designed and can be used as a fire alarm but is
ideal as a door or morse code practise buzzer.

Approx. size: 2/in X 6/in X I/in.
OUR PRICE 509

ABB PLASTIC BOXES
Handy boxes for construction projects. Moulded
extrusion rails for P.C. or chassis panels. Fitted
with 1mm front panels. 1005, 105mm x 73mm x
45mm 51p; 1006, 150mm x 75mm x 47mm 66p;
1007, 184min X 124mm X 60mm 96p; 1021,
106mm x 74mm x 95mm (sloping front) 60p.

BARGAIN BOARDS
Components galore for the experimenter. Ex -
Computer boards with resistors, capacitors and
useful transistors -at least 4 transistors per board.
Five boards 11.

tin. PANEL METERS
Size 59mm x 46mm

0-50µA -ME0
0.100µA-ME7
0500µA-ME8
0.1mA -ME9
0-5mA -MEI°
0 -10mA-ME 11
050mA-ME12
L3 each. 10p P. & P.

0.100mA-ME13
0500mA-ME14
0.1A -ME15

0.50V a.c. -MEI6
0.300V a.c.-ME17
8 meter -114E18
V.U. meter-ME19

POWER PACKS
PP1 Switched 3-6.7/-9V 400M/A Transistor and

Zener Stabilised On/Off switch and Polarity
Reversal switch, in a black metal case,
2545 each.

PP2 Switched 6-71-9V Battery Eliminator.
Approx. size 2/in X 2Iin x 3/in. Ideal for
cassette recorders, 12-75 each (Philips type
MOO).

PP3 Car converter. From 12V Pos. or Neg. to
= 6-75-9V. Easy to fit and transistor

regulated, 12.60 each

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel: Bass, Middle, Treble. Each
channel has its own sensitivity control. Just
connect the input of this unit to the loudspeaker
terminals of an amplifier, and connect three 250V
up to 1000W lamps to the output terminals of the
unit, and you produce a fascinating sound -light
display. (All guaranteed.)

LI850 plus 98p P. & P

MINI LOUDSPEAKERS
2/in 80 ohm, 50p; 21 in 40 ohm, 50p. Please
include 5p P. & P. on each L.B.

U.K. CARRIAGE VAT
ISp UNLESS 8% VAT TO BE ADDED

OTHERWISE STATED TO ALL ORDERS

SEND 20p FOR A
CRESCENT

CATALOGUE

RST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SW I6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage Sp for first transtor, I p thereafter, over
ten post free. INTEGRATED CIRCUITS 6p + I p each added

15121
11423
IN135
151263
18256
IN645
18725A
151914
1N4007
18113
18191
18202
20371
20381
20414
10417
2N404
2E697
151698
214706
2N706A
2N708
2E709
2511091
281131
2E1132
2E1302
2E1303
2E1304
281305
2N1306
2N1807
281308
2512147
2N2148
2N2160
2E2218
2513219
2N2369A
2E2444
2N2613
2512646
2E2904
2N2904A
2E2906
2E2907
282924
2E2925
2519926
1E3054
2513056
2513702
2E3705
2N3706
283707
2E3709
2513710
1E3711
9513819
2E4289
2515027
1E5088
28301
28804
28501
28703
AA129
AAZ12
AAZ13
A0107
AC126
A0127
AC128
AC187
AC188
4.0117
ACY18
ACY19
AOY20
ACIY21
ACY22
ACY27
ACY98
AMY
AOY40
AOTal
ACY44
AD140
AD149
AD101
AD162
A71011
AF114
A7116
/17116
AF117
AF118arm
AF124
AF126
AF126
AF127
AF189
AF178
AF179
AF180
AF181
AF186
AFY19

017 6.1211
046 16.217
045 AS Y26

0-50
0.16
0-20
9-06
0.12
0-26
0.18
0-28
0.40
0-22
0-80
0-26
(922
0.115
0-80
040
0-12
0-16
0-40
0.66
046
0-26
0-18
0.18
0.22
0.22
828
0.28
0.28
0.75
0.80
1.00
823
825
816
1.99
0-28
0-60
0.20
0.86
0.20
0-28
0.18
0.15
0.10
0.60
0.60
0.11
0.16
0.11
0.18
0.10
811
811
835
0.20
853
0.33
059
1.15
0-75
1.00
0.00
0.76
0-10
0-86
0.26
0-2205-

0
0.20
0.20
0.35
0-27
0-27
042
042
046
045
045
045
042
042

040 "Y27-98Y28

042
040 BFY53
0.60 BFY64
0.89 BFY90
0.55 B8X27
040 138X60
046 138X713
0,06 BSY26
545 BBY27
0,20 138Yb 1

0.60
040
0.110
0-80
0-80
0-80
0.88
0-55
0.615
0.56
0.60
0-40
1.18

Sp
1-15 BY213
2.00 BYZ10
0.26

0-25
AS1e29 0-80
A8Y36 0-25
.18 Y50 820
ASY51 0.40 EZY8b
Ali Y53 0-20
ASY05 040
ASYti2 045
AS1(66 048
ASZ21 1.00
ASZ23 0-76
AU1O1 1.60
AUY10 1-00
BC107 0-19
BC108 0-12
BC109 0.12
BC113 0-16
BC115 0.20
BC116 0-20
11(1116A 0-28
BC118 0-20
BC121 0-20
BC1.22 0-20
BC125 0.68
BC126 045
BC140 0.55
BC147 0-18

GET872BC148 0-10
0.12 OET875BC149

GET880BC1b7 0-14
BC158 GET881
BC160

0-12
0-68 GET882

GET885BC169 0.14
GEX44BCY31 045

BCY33BClt32

/610 GC22445/11

BCY34 0.46 0.1331
BCY38 0415 13.14M

BCY39 1.00 0J5D
BCY40 0.80 0,1711
BCY42 0.80 1101005
BCY70 0.15 118100A
BCY7I 0.20 .51ATIO0
BCZIO 0.60 MAT101
BCZ11 885
BBD1/112231 11:0000 Mm JAET412201

BD124 0.80
BBFD1Y1151 01:2425 mM 1E40055

11F181 045
:

NNKETT1221,11BBFF118834 042
042

BF194 0.18 NNKKTT221131

8E193 0.13
8E196 0-15 NKT2I4

10F098B 0.26 NKT218

BFX29
BFX30

FF s16971

BBFFXX132
0.28 NKT224

NKT251
BFX35 0-98 NKT271
BBFFx943 0.60 NNKKTT227732

BFX86 045 NKT275
BFX83 0-28

BFX87 0-96
NKT278BFX88

BFY18

LIFY10
BFY1 I
BFY17

0.4601

0-40

BFY19
B1,1'24
BFY44

BFY51
BFY50

0-20
0.17 OM,
0.46 0A47
0.76 0A70

00AA7731

00AA7799

B8Y95A
B8Y95 0.12 OA"
BT 102/500R 0A91

BTY42 00-.9725 °OAA 29050

BTY79/100R 0A201

-7°
OA 2100A221101

1.10 OAZ200
BY100 0.15 OAZ201
BYI26 0.14 OAZ202
BY127 0.15 0A2203
BY182 0-85 OAZ204

BYZI2
BYZ13
BYZ13
DYED;

CR81/03
CR81/40
1.234B
C1810.13
DD000
DD003
D0006
00007
DD008
003
0D4
GD5

t1.1312
GET102
GET103
GET113
GET114
GET115
GET116
GET 120

1p
U.12.205 0.46 28170
OAZ206 -0.46 28271
OAZ207 0.46 ZT21
OAZ208 0-40 ZT43
OAZ209 0-40 ZTX107
042210 0-40 ZTX108
OAZ211 0-40 ZTX300
()AZ222 0-45 ZTX304
OAZ223 0.46 ZTX500
OAZ224 0.46 ZTX503
OAZ241 0.26 ZTX531
042242 0-15
OAZ244 026
042246 0.15
OAZ290 838
0C16 1.00
0C16T 1.00
0C19 0.60
0030 2.00
0022 1.00
0C23 1.25
0C24 1.10
0C20 0-40
0C26 0-40
0C28 0-70
0029 0-66
0030 0-40
0C35 0.66
0C36 0.66
0C41 0.86

0
OCV 0-40
0043 0-70

0-40 0C44 818 7423

0-26 0C45 0-18 7427
0-55 0C44M 0-17 7425

045 0C4551 0-18 7420
040 0046 0-27 7430

7432
7433
7437
7438
7440
7441A 7,
7442
7450

7
7463
7451

7460
7470
7472

747

7473
7474

747,,

0C122 1.00 7491 1

74,0

0083 0.26 74b4

74b,
0082D 0-25 74s,

0084 0-80 7490
0C114 G88 7490

0C123 HO 7492'
0C139 0.40 7493
0C140 0.65 7494

0C170 0-26 7497

0C141 880 7495
0C169 0-20 7498

0-25 0C171 040 74100

0.20 00201 880 74110
0-24 0C200 0-56

0-20 0C203 045 74118

74107

0.20 00202 G90

0.20 0C204 0.66

74111

G815 0C480 0-20 74141
0-25 0=7 1.00

1441121910-25 oC203 1.00
0.20 00206 1.10

0-75 0(.1470 880

774122
41/3

0-60

741450.70 71 1.00

0.80
0.80
0-25
00:8888 281:3351 00156 74,.
0450 87/640 0-75 74170
00:0812 081064421 00:6705 7744117734

0.10 8X644 0.85 74170
0.20 8X645 0-86 "4190

1p
0.25
0.45
0.40
11-40
0-86
1-26
0-60
0-10
0.65
0-80
0.46
1.90
3.50
0-15
0-16
0-25
0.40
0.88
048
0-10
048
0-26
0-10
0-50
0.40
046
0-30
0-76
0-136
0.50

0.08
0-46
0.45
0.60
0.50
0.25
0.60
0.60 0073 0-80
0-20 0074 0-80
820 0073 880
0-25 0076 0.80
G20 0077 0-56
0-25 00713 0-25
0.66 OC79 0-80
1.10 0081 0.28
0.75 OC81D 0-28
0.50 0C,817d 0-20
0.40 0081D131 G18
0.58 0081Z 0-45
0.86 0082 0-28
0.48
0-45
0-80
0-25
0.25
0.24
0.40
0-45
1.18
0.88
0-80

0007 040
0058 0.80
0059 0.60
OCI36 0-50
0070 0-18
0071 0-15
007'' 0-25

OC
ORP12 0-65
ORP60 0.45
ORM 0-48
8X68 0-20

74100
74151
74154
74155
74156

V15/30P 0-75
7'4191040 TIC44 0.29

0.15

0-15 V60/201P G76 7, i q A
0.15 V60/201 0.60 74194

7419374192

810
V30/20IP 0-750-10

0-07 XA101 0.10 " -
0-07 XA102 0.18 74196
0.07 XA2A152 1 0416 5 77419987

0.10 XA161 0.26 74199
0.20 XA162 0.25

XB101 0.480.60
0-46
0-45
0-45
0.46

XB102 0-80
XBIO3 045
XB113 0-80
XB121 0-48

Ip
0-10
0.18
0.26
0.25
0.12
0.10
0-14
0.24
0-10
0.16
0.25

INTEGRATED
CIRCUITS

7400 0.30
7401 0.20
7402 0.20
7403 0.20
7404 0.20
7403 0.20
7406 0.40
7407 0.40
7408 0.25
7409 0.33
7910 0.20
7411 0.23
7412 0.28
7413 0.30
7416 040
7417 0.30

0.20
0.28
0.40
0.37
0.37
0.43
0.20
0.37
043
043
0.43
0.20
045
0.85
0.20
0.20
0.20
040
0.20
0.33
0.38
0.44
048
0.59
0.45
0.80
0.87
1.20
1.00
0.50
0.75
1.10
0.75
0.75
0.85
0.85
1.00
4.82
2-16
0.51
0-57
0-88
1.00
1.92
0-57
0.80
1.44
1.00
1.44
2.30
1.15
140
1.15
1.15
1.09
2.88
1.80
1.19
1.44
2.30
2.30
2.80
240
1.72
1.44
1.68
1.68
5.16
2.1111

Plug in sockets
-low profile
14 pin DIL

0-15
16 pin DIL

0.17

Open daily to callers: Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors Closed Sat. 1 p.m. -3 p.m. Prices correct

Terms C.W.O. only Tel. 01-677 24247
All orderi subject to V.A.T. at 8% rate. This must'

when going

be added to the total order including postage. . I

to press.
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INPUT 230,240V a.c. 50 60 OUTPUT
VARIABLE 0 260V All Types
SHROUDED TYPE
200 watt (I amp) L900
0 5 KVA (21 amp) (MAX) LIO 00

I KVA (5 amp) (MAX) L14-70
2 KVA (10 amp) (MAX) L28 10
3 KVA (15 amp) (MAX) L31 25
4 KVA (20 amp) (MAX) L72 SO

375 amp (MAX) L102 50
CARRIAGE AND PACKING EXTRA
OPEN TYPE I amp (panel mount) L9 00

300 VA ISOLATING TRANSFORMER
115/230-230/230 volts, Screened. Primary two
separate 0-115V for 115 or 230 volt. Secondary two
115V at 150 VA each for 115 or 230 volt output.
Can be used in series or parallel connections. Fully
tropicalised. Length 13.5 cm. Width 11 cm. Height
13.5 cm. Weight 15 lb.
SPECIAL OFFER PRICE [5. Carr. 80p.

A.C. MAINS TIMER UNIT
Based on an electric clock, with
25 amp. single pole switch,
which can be preset for any
period up to 12 hrs. ahead
to switch on for any length
of time, from 10 mins. to
6 hrs. then switch off. An
additional 60 min. audible
timer is also incorporated. Ideal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.
Size 135 mm x 130 mm x 60 mm. Price L2. Post
20p. (Total incl. VAT and Post L2.38).

PROGRAMME TIMERS
230/240V a.c. IS r.p.m. Motors. Each cam operates
a c/o micro switch. Ideal for lighting effects,
animated displays, etc. Ex equipment tested.
2 cam model. L2.00 post 30p.
4 cam model. £2.50 post 30p. 6 cam model. 3 r.p.m.
6 cam model. L3.25 post 30p. L325 post 30p.

MINIATURE U NISELECTOR SWITCHES
2 Bank, II position, 24 volt D.C.
operation, full wiper with an-
cillary contacts. NEW Price
crso. Post 20p. As above but
with 5 Bank, I I position. Price
L3.50. Post 20p.

COIN MECHANISM (Ex London Transport)
Unit containing, selector mechanism for Ip, 2p and
Sp coins. Micro switches, relays, solenoid operated
hopper. 24 volt D.C. Precision built to high stand-
ard. Incredible VALUE at only L2.50. Post 60p.

230.250 VOLT A.C. SOLENOID
Approximately I lib pull. Size of feet 11-0 I
Price LI 00. Post 15p.

24 VOLT DC SOLENOIDS
UNIT containing 1 heavy duty solenoid approx. 25I6
pull I inch travel. Two x approx. Ilb pull inch travel.
6 approx. 4oz. pull inch travel. One 24 volt d.c.,

I heavy duty single make relay. Price L2.50. Post 60p.
ABSOLUTE BARGAIN.

230V FAN ASSEMBLY
Continuously rated, removable
aluminium blades. Price LI.
Post 20p.

PRECISION CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd.
Heavy Duty continuously rated,
smooth running, 230/240V a.c.
motor. Size: 16 x 14cm (case
only). OAL 15cm. Aperture
6 v 6cm. [6.50. Post 50p.

230/240 VOLT A.G. EXTRACTOR
FAN KIT
Comprising of impeller, continuously
rated motor, motor housing and fix-
ings as illustrated. Price 1175. Post
25p. (Total incl. VAT and Post 12.1 6).

TRIACS
GENERAL ELECTRIC POWER-GLAS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability. Type SC 146E
10 amp, 500 Ply, [1.00. Post Sp. (Inclusive of data and
application sheet.) Suitable Diac 18p,

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers.
Will control up to 600W of lighting
except fluorescent at mains voltage.
Complete with simple instructions.
12.75. Post 25p.

All Mail Orders -Callers -Ample Parking
Dept. PEI 2, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

STROBE! STROBE ! STROBE ! Superior Quality Precision Made,
Build a Strobe Unit, using the latest type Xenon
whtte light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 30 flash per sec. All
electronic components including Xenon Tube
and instructions L6.30. Post 30p.
INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc.
Speed adjustable 1-80 f.p.s.
Approx. 4 output of Hy-Lyght. Price LI4.00.
Post 50p.
HY-LYGHT STROBE MK III
For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
Light output greater than many (so called 4
Joule) strobes. L14. Post 50p.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe.
 Variable speed from 1-13 flash per sec.
 Reactor control circuit producing an intense

white light. ONLY £21. Post 75p.
ROBUST, FULLY VENTILATED METAL
CASE. For Hy-Lyght Kit including reflector [5,75.
Post 25p.
Super Hy-Lyght case including reflector /8. Post
60p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 55p.
Post 15p.

COLOUR WHEEL PROJECTOR
Complete with oil -
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system. L113.50.
Post 50p.
6 INCH COLOUR WHEEL
As used for Disco
lighting effects, etc. Price [4.50. Post 30p.

BIG BLACK LIGHT
400Watt. Mercury vapour ultra violet lamp.
Powerful source of u.v. P.F. ballast is
essential Price of matched ballast and bulb
LI6. Post LI. Spare bulb /7. Post 40p.
BLACK LIGHT FLUORESCENT U.V. TUBES

4ft 40 watt. Price L5.50. Post 30p. (4ft to
Personal callers only). 2ft 20 watt, 14.25.
Post 25p. (For use in standard bi-pin. MINI.
I2in 8 watt, 111.60. Post 15p. 9in 6 watt,
L130. Post 15p. Complete ballast unit and
holders for 9in and I 2in tube, L1.70. Post
25p. (9in and I2in measures approx,)

U.D.I. SINGLE CHANNEL
750 WATT MAN UALiAUTO DIMMER
750W Solid State Fader, with three functions.
Manual fade; Auto fade -up; Auto fade -down.
Automatic cycling up and down. Functions
selected with 'three -position' rocker switch.
Two ranges of cycling for 'Flashing' or 'Slow
blending'. Ready built module 6' x 3" glass
fibre board incorporating 10 amp TRIAC.
Two or more modules for top quality colour
blending and flashing effect,. PRICE E15,
Post 30p.

ELECTRONIC
ORGAN KIT

Easy to build. Solid State. Two full octaves
(less sharps and flats). Fitted hardwood case.
Powered by two penlite 11V batteries. Com-
plete set of parts including speaker, etc.,
together with full instructions and 10 tunes.
Price CMS. Post 35p.

SO in I ELECTRONIC PROJECT KIT
50 easy to build projects. No soldering, no
special tools required. The kit includes s

Speaker, Meter, Relay, Transformer, plus a
host of other components and a 56 -page in-
struction leaflet. Some examples of the 50
possible Projects are: Sound Level Meter, 2
Transistor Radio, Amplifier, etc. Price 17.75.
P. & P. 25p.

INSULATION TESTERS
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 61b.
1,000V, 1,000 megohms, 134. Post
60p. 500V, 500 megohms, L2.8. Post
60p.

NEW!

All prices are subject to
8% VAT. (8p in the £)

To ail orders odd 8% VAT to total
value of goods including earwig?,
packaging.

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously
rated.

25 WATT 10/25/50/100/150/500/1k/ohm
LI.15. Post 10p.
50 WATT 145/10/25/50/ 100/250/500 I .5k/
ohm L1.60. Post 10p.
100 WATT 1,5 10 25/50/100 2501500/Ik/ 1.5k/2'5k /
3 51,5k ohm L2.35. Post 15p.
Black Silver, Skirted knob calibrated in Nos.
1-9. I in. dia. brass bush. Ideal for above Rheostats,
22p each.

RELAYSSill IENMI EA NT Su RPEL RELAYSE t c

°iIsll"Ohms --I 2

Col. (2)
Working
d.c. volts
Col. 3
Contracts
Col. (4)
Price

58 5-9 6 c o
150 4-9 2 c o
185 8-12 6M
308 9-14 4 c o
410 12-20 4 c o
700 16-24 4M 2B
700 16-24 4 c o
700 20-30 6 c o

HD= 2,500 31-43 2 c10 HD
Heavy duty 2,500 36-45 6M

9,000 40-70 2 c/o
15k 85-110 6M

Incl. Base All prices incl. P. & P.

4

80p
lop
60p 
75p
sop'
60p
80p
50p'
60p
60p
60p
60p

6 VOLT D.C. I make contacts 35p. Post 10p.
6 VOLT D.C. 2 make contacts 75p. Post 10p.
9 VOLT D.C. RELAY
3 c/o 5 amp contacts. 70 ohm coil. 75p. Post 10p.
12 VOLT D.C. RELAY
3 c/o 5 amp contacts. 120 ohm coil. 75p. Post 10p.
24 VOLT D.C. 3 c/o 7Sp. Post 10p.
DIAMOND 'H' Heavy Duty
230/240V a.c. 2 c'o, 25 amp RES. at 250V a.c. L2.
Post 10p.
CLARE-ELLIOTT TYPE RP764I
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c o.
70p post paid.
100 VOLT A.C. 2 c/o sealed type, octal base
El. Post 10p.
24 VOLT A.C. 3 co. 75p. Post 10p.
24 VOLT A.C. Mfg. by ITT.2 h.d. c o contacts.
55p. Post 10p.
240 VOLT A.C. RELAY. Mfg. by ITT. 240V A.C.
10 amp h.d. c'o contacts. Octal plug in base. Price
75p. Post 10p.
230'240 VOLT A.C. RELAY. Mfg. by Arrow 2 h.d.
15 amp c/o contacts. Amp connectors. Price LI.
Post 10p.
220 240 VOLT A.C. RELAY
3 c/o 5 amp contacts. Sealed. Incl. II -pin base
[1.25. Post 10p.
HEAVY DUTY A.C. SEALED RELAYS
I IOV 2 c o. 20 amp contacts [I 25. Post 10p

VERY SPECIAL OFFER
MINIATURE ROLLER MICRO
SW ITC H. 5 amp. c, o contacts. Mfg.
BONNELLA. NEW. Price 10 for
11750. Post 10p. (Min. order 10).
AS above WITHOUT ROLLER. 20 for [2. Post 10p.

230 240 VOLT A.C. MINIATURE MOTOR.
20 R.P.M. Price LI. Post 10p

BODINE TYPE N.C.I.
GEARED MOTOR
(Type J) 71 r.p.m. torque 10 lb. in.
Reversible 1/70th h.p. cycle 0.38 -

amp. (Type 2) 28 r.p.m. torque 20
lb. in R ible I/130th h.p. 50 cycle 0.28 amp.
The above two precision made U.S.A. motors are
offered in 'as new' condition. Input voltage of motor
115v A.C. Supplied complete with transformer for
230/240v A.C. input.
Price, either type [6.25. Post 50p or less trans-
former E375. Post 40p.

'FRACMO' 240 VOLT A.C.
50 cycle SINGLE PHASE
GEARED MOTOR
33 r.p.m. 301b. ins. Reversible.
Fitted with mounting feet.
Brand New. L14. Post 60p. (Total price incl. VAT
L15.77).

HIGH VISIBILITY PANEL MOUNTING
LED's. 0.25 inch mounting, 0.16 inch lens. Typical
parameters 2V, 20M amps all type. Supplied complete
with snap in mountings and data. Red 4 for LI, Green
3 for LI, Yellow 3 for LI. Post 10p. (in order) (LI 1.

LED READOUTS
7 series, L/H d.p. e -third high
character. 14 pin D.1.L.on Available in
RED or GREEN. Price tI.65. Post 10p.
4 for /6. Post paid.

SERVICE
TRADING CO.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.

163 MITCHAM RDLONDON SW17 9PG 01.672 3137/9080

VOL

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

TON.. OMPT. TAPS DUCK Atl NIASTIFIZI VOL

M IC

Disc
AU TO

Designed for the discerning D.J. of professional
standard. Offering a vast variety of functions.
Controls: Mic Vol; Tone, over -ride depth; auto/
Manual Sw; Tape Vol; L & R Deck Faders; Deck
Volume; Treble and Bass; H. Phon Vol Selector;
Master Vol On/Off Sw. Max output 1V RMS.

-OF

TUAC
ateyaw

Of

ON

MIX
Specification: Deck Inputs-50mV into 1MI-1, Deck
Tone Controls-treble + 20 - 10dB at 12kHz, Bass
+ 22 - 15dB at 40Hz; Mic Input -200 ohms upwards,
2mV into 101(0: Mic Tone Control-Total Variation
Treble 15dB, Total Variation Bass 10dB; Tape Input
-30mV into 47kf1; Power Requirements -30-45
volts at 100mA.

S
PHOIW

£26.50
PANEL SIZE
18 x 4+in.
DEPTH Sin.

HOW TO ORDER BY POST
Make cheques/P.O.s payable to TUAC LTD (PE)

or quote Access/Barclay Card No.
and post to TUAC LTD (PE)

163 Mitcham Road. London, SW17 9PG
We accept phone orders against' Access/Barclay Card Holders

Phone: 672 3137

Stockists-Callers only
Al Music Centre, 88 Oxford Street, Manchester 1. Tel. 061-236 0340.
Bristol Disco Centre, 86 Stokes Croft, Bristol 1. Tel. Bristol 41666.
Call:41.0s Audio, 88 Wellington Street, Luton. Beds. Tel. Luton 411733.
Socodi, 9 The Friars, Canterbury, Kent. Tel. Canterbury 60948.
Wec Lighting, 35 Northam Road, Southampton. Hants. Tel. Southampton
28102.

NEW! 3 CHANNEL LIGHT MODULATOR
 R.C.A. 8 Amp Triacs  1000W per channel  Each channel fully suppressed and fused
 Master control to operate from 1W to 100W  Full wave control -12 easy connections

£14.90
Single Channel Version £6.60

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT OPEN 6 DAYS A WEEK 9 30am-6 00pni
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.

163 MITCHAM RDLONDON SW17 9PG 01.672 3137/9080

NEW TUAC POWER MODULES
offering more power and
quality than ever before.

Specification on all power modules
All output power ratings 1-0.5dB.
Output impedance 8-15 ohms. THD
at full power 2% typically 1%. Input
sensitivity 60mV into 10kfl. Fre-
quency response 20Hz-20kHz
- 2dB. Hum and noise better than

70d0

TP125
7 6-  In

£17.00

* 125 watts RMS
continuous sine wave
output

* 4 R C A 150 watt 15
amp output transistors

TL60
5 x 5 x 3in
* 60 watts RMS

continuous sine
wave output

* 2 R.C.A. 150 watt 15
amp transistors

TL100
5 xSx3in

* 100 watts R
tinuous sine
put

* 2 R.C.A. 150 watt 15 amp
transistors

M.S. con -
wave out -

* Rugged layer wound driver trans-
former

* Short Open and Thermal over-
load protection

* Only 6 connections

£11.50

£13.20

* 30 watts RMS continuous sine wave out-
put

* 2 R.C.A. 40 watt output transistors

Power supplies
vacuum impreg-
nated Transformers
with supply board
incorporating pre -amp
supply:
PS 125 ±50 volts for one TP125
PS 100 X45 volts for one TL100
PS 60 zt 40 volts for one TL60
PS 30 50 volts for one TL30
PSU 2 for supplyin.g disco mixer

£11 50
£1050
0.30
£6.85
E4 65

PREAMPLIFIERS
All TUAC audio modules are constructed on glass fibre P.C. board.
are ready assembled and fully tested. Low noise silicon and FET
transistors together with H.S.carbon film resistors are used
throughout. Extensive research has gone into various wide range
tone control circuits producing superb sound quality from any
signal.

VA0Treble. Mid GnNs9gn trols. H IMP. FET,8
uitable Mid aadicryst.,aTcPU

Sensivitity 4mV. Treble - 35dB at 16kHz. Mid - 20-15dB at 1kHz
Bass - 20-10dB at 40Hz.1 £4.90

VA 06 Vol. Treble and Bass controls. sena,-
tivfty 8mV Treble - 28-15dB £4.15
at 12kHz. Bass *18dB at 40Hz.

AMF01 TUAC Auto Fade Unit fades music when you
speak. Auto Mic Over -ride for Disco use. Feed

Deck end Mic Pre -amps in. Auto fade 0/1. to main Amp 38mV
operating level. Depth and Vol Controls. £4,90

ALL PRICES INCLUDE V.A.T.(8%) AND POSTAGE AND PACKING
ACCESS & BARCLAY CARDS ACCEPTED JUST SEND OR PHONE US YOUR NUMBER H P ARRANGED THROUGH PAYBONDS
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PE SCORPIO Mkt
ignition system kit
new from
ELECTRO SPARES
*6 OR 12 VOLT

VE AND - VE GROUND

Here's the new, improved version of the original PE Scorpio
Electronic Ignition System - with a big plus over all the other
kits - the PE Scorpio Kit is designed for both positive and
negative ground automotive electrical systems. Not just + ye
ground. Nor just -vs ground. But both! So if you change cars.
you can be almost certain that you can change over your
PE Scorpio Mk. 2 as well.
Containing all the components you need, this Electro Spares
PE Scorpio Mk. 2 Kit is simply built, using our easy to follow
instructions. Each component is a branded unit by a reputable
manufacturer and carries the manufacturer's guarantee. Ready
drilled for fast assembly. Quickly fitted to any car.
When your PE Scorpio Mk. 2 is installed, you instantly benefit
from all these PE Scorpio Mk. 2 advantages:
* Easier starting from cold * Firing even with wet or oiled -up
plugs * Smoother running at high speed * Fuel saving
* More power from your engine * Longer spark plug life
* No more contact -breaker burn.

Electro Spares prices:
De luxe Kit only £11.50 inc. VAT and p & p.
Ready Made Unit £14.75 inc. VAT and p & p.
State 6V or 12V system.
Send SAE now for details and free list.

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

'GEMINI' STEREO AMPLIFIER
A superb unit with a guaranteed output of 30 watts RMS per
channel into 8 ohms. Full power THD is a mere 0.02%, and
frequency response is -3 dB from 20 Hz to 100 kHz into 8 or
15 ohms. Electro Spares have already sold 100s and 100s of
these Kits. Get yours nowt Depending on your choice of
certain components, the price can vary from f50 to £60 inc.
VAT and p & p.
* All components as specified by original authors, and sold

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

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

minimum) for full details.

ELECTRO SPARES
eBThe Compotiorlt Crvitto ol thy Nutt/1
288 ECCLESALL RD., SHEFFIELD S11 8PE ID)
Tel: Sheffield (07421668888

i

'
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WIRE STAPLES
Countless uses in industry and offices

:QUICK AND EASY TO APPLY

EVEN IN AWKWARD PLACES

*SAVES DAMAGE TO WOOD AND PAINTWORK
.

*STICKS ON INSTANTLY : HOLDS WIRE FIRMLY

You'll save enormous time and trouble with the
new Brandauer adhesive staple. Just peel off the
backing strip and press staple into place. Then
bend clips over to hold wire firmly in position.
No messing with pins, tacks, soldering or
drilling. No damage to woodwork, e.g. skirting
boards. Use the Brandauer Staple for any wall,
frame or cabinet wiring jobs- it's wonderfully
easy for fitting in those awkward corners.

Send now for details to:

SPECIAL PRODUCTS DISTRIBUTORS LTD.
81 Piccadilly, London W1V OHL. Tel : 01-629 9556. ..!

P.
10 CHAPEL ST. LONDON

F.
NW1

RA LFE
Phone 01-723 8753

MUFFIN INSTRUMENT FANS
Dimensions 4 Sin . 4 sin . 1 Sin Very
quiet running. precision fan specially
designed for cooling electronic equip-
ment. amplifiers etc. For 110V, a c.
operation (practise is to run from split
primary of mains transformer or use
suitable mains dropper). CC only 11

watts List price over C10 each. Our price
in brand new Condition. is E350.

ITT METRIX
Model 1018 miniature
oscilloscope D C. 10mHz
Sensitivity 10OrnV. Single-
beam Dimensions 20cm v
14cm 13cm Weight sflb
Sold brand new at nearly
one half makers list price.
Only E50.

AERIAL CHANGE -OVER RELAYS
of current manufacture designed espec-
ially for mobile equipments, coil voltage
12V frequency up to 250MHz at 50 watts
Small size only. 2m ' ,m Offered brand
new boxed Price [1. 50, inc P 8P

TV WOBBULATOR Type '210'
Technical characteristics
Frequency: 5 to 220Mc s in one range
Accuracy: That of the marker generator
ie g METRIX 9361.
Output: Not less than 100 my attenuable
in steps of 10 down to lOuV.
Sweep width: 1-2-5-10-20Mc s
Linearity: 10°, at sweep width 10Mcs
Amplitude modulation: Less than 10%
at sweep width 10Mc s
Power supply: 110-130-220V. 50-60c s
130V may be replaced by 160V. 220V
may be replaced by 240V on demand.
Power input: 35VA approx.
tubes used: 2 EC81. 1 616. 1  6X4
Weight: 201b 8oz If 300kgl
Dimensions: 20 II, . 4 in. (510 - 295

195mrn) overall Price [41.50 inc VA'

AVO VALVE TESTERS
Brief -case type 160 Full working
Condition throughout C65.

DIGITAL FREQUENCY METER
Type FT300'
Reads as frequency meter up to 99 99
kHz in three ranges or as tachometer.
99.990 r p m Solid-state instrument
Clear read-out Size only tin . bin . 2}m
Weight /fib BCD outputs Operating
voltage 110 240V a c Made by famous
manufacturer These units are brand new
in original makers cartons Price [55.

EDDYSTONE 770R RECEIVER
Range 10-165mHz As new 025.

Large selection of
RF PLUGS AND SOCKETS
Available ex -stock BNC plugs 50 30p:
BNC sockets 50 25p: N type plug 50 50p:
Burndept plugs 40p. Burndept sockets
20p: All plugs and sockets are brand new
Please add appropriate amount for
postage
DURATRAK VARIACS
Type 100L 230V input 0-230V a c
output damps Brand new minus control
knobs Price only 615. carriage El'

PLEASE ADD 8% VAT TO THE TOTAL AMOUNT
WHEN ORDERING. INCORRECT AMOUNTS WILL
CAUSE DELAY IN DESPATCH.
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CUSTOM CABINETS
331 High Street, Rochester, Kent. Tel: Medway (0634) 404199

SPEAKER CABINETS IN
KIT FORM REPRESENT HUGE SAVINGS

2' x 12" Cabinet 4' x 12" Cabinet Disco Console (includes lid not shown)
Takes two slaves

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show
examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce
a professional finish in a very short time I
Kits are available in all specifications and all the kits contain everything you need as follows :-

1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and1 baffleboard with speaker cutout
2) P.V.C. cut to size for frame and back, plus false front and back timbers, white front piping and speaker cloth
3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue,and full instructions !

PRICE &TYPE LIST
Type Size Price manufactured Kit price

2 x 12" (illustrated above) 36"x 18"x 13"xl £19.50 £12.50

4 x 12" (illustrated above) 31"x 31"x 13"xl £24.50 £17.50

4 x 12" P.A. Column 48"x 27"x13"xi £30.00 £21.50

1 x 18" 31"x 31"x13"xl £24.50 £17.50

1 x 15" with two top horn cutouts 36"x 20"x13"xl £21.00 £13.50

Mini Disco (state deck cutout BSR, GARRARD etc.) 33" x 20" x 8" x £20.00 £13.00
Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42" x 20" x 10' x £25.00 £18.50

Please ask for quotation on any other type or size of cabinet you may require.

 100w RMS slave amp for Disco
* 100w RMS continuous sine wave

output
* Short and open circuit protection
* Built to highest industrial spec
* Price £37.00 complete

* Stereo studio disco mixer
 Full PFL and Monitor facilities
* As used by John Peel, Mark Wesley,

Paul Burnett, DLT, Dave Christian,
Tony Prince

* Price £120.00

, 3 a -       
ERC 100w power amplifier
* Electrolytic capacitors and second

generation ICs
* Fully protected against short or open

circuit
* Less than 0.1% distortion at all powers
* Rise time 4m uS-stability-

Unconditional Price £66.50

ALL OUR PRICES INCLUDE VAT AND UK DELIVERY

O"'/

Disco imp projector 150 watt tungsten
unbeatable price £19.75
Includes liquid wheel and postage
Normally £24-C27.50

UNBEATABLE NOW ONLY £18

TRADE AND EXPORT ENQUIRIES WELCOME
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FOR AUDIOT 1-61
ON A BUDGET

PUSH BUTTON CAR RADIO KIT
The

' Tourist II
NOW BUILD YOUR OWN
PUSH BUTTON CAR RADIO
Easy to assemble construction kit comprising fully
completed and tested printed circuit board on which
no soldering is required. All connections are simple
push fit type making for easy assembly.
Fine tuning push button mechanism is fully built and
tested to mate with printed circuit board.

Car Radio Kit £7.70 + 55p p. p

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

Price £6.60 -1 55p p a p.

NO SOLDERING

REQUIRED!

Technical specification:
(1) Output 4 watts R.M.S. output. For 12 volt

operation on negative or positive earth.
(2) Integrated circuit output stage, pre -built three

stage IF Module.
Controls volume manual tuning and five push
buttons for station selection, illuminated tuning scale
covering full, medium and long wave bands.
Size chassis 7" wide, 2" high and4%" deep approx

Speaker including baffle and fixing strip f1.65+23p.pEtp.
Car Aerial Recommended -fully retractable
f1.37+ -20p. postage Et packing

gTER211 QUALITY SOUND
FOR LESS THAN
1,2000

Stereo 21, easy to assemble audio system kit. No soldering required.
The unit is finished in white P.V.C. and the acrylic top presents
an unusually interesting variation on the modern deck plinth.
Includes:- BSR 3 speed dealt, automatic, manual facilities together with ceramic cartridge.
Two speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads and full, easy to follow assembly instructions.
Specifications: For the technically minded:-
Input sensitivity 600mV. Aux. input sensitivity 120mV. Power output 2.7 watts per channel.
Output impedance 8-15 ohms. Stereo headphone socket with automatic speaker cutout. Provision for
auxiliary inputs - radio, tape, etc., and outputs for taping discs. Overall Dimensions. Speakers approx.
151" x 8" 4". Complete deck and cover in closed position approx. 151" x 12" x 6".

Complete onlyf 19.95 E1.60 p Et p. Extras if required. Optional Diamond Styli £1.37.
Specially selected pair of stereo headphones with individual level controls and padded earpieces to give
optimum performance, £3.85.

BUILD YOUR OWN -* 8 TRACK HOME CARTRIDGE PLAYER*

STEREO AMPLIFIER
For the man who wants to design his own stereo - here's your chance to start,
with Unisound - pre -amp, power amplifier and control panel. No soldering-
just simply screw together. 4 watts per channel into 8 ohms. Inputs: 120mV
(for ceramic cartridge). The heart of Unisound is high efficiency I.C. monolithic
power chips which ensure very low distortion over the audio spectrum.
240V. AC only. [7.64 55p pEtp

Elegant self selector push button player
for use with your stereo system.
Compatible with Viscount III system,
Unisound module and the Stereo 21.
Technical specification Mains input.
240V, Output sensitivity 125mV
Comparable unit sold eleswhere at
C24.00 approx. Yours for only

[11.95 + 90p pap.
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COMPLETE * System 1. £51.00

STEREO SYSTEM

14

40 Watt Amplifier. Viscount III - R102 now 20 watts per channel.
System I includes:
Viscount III amplifier - volume, bass, treble and balance controls, plus switches for mono/
stereo on/off function and bass and treble filters. Plus headphone socket.
Specification
20 watts per channel into 8 ohms. Total distortion «i 10151 it lkHz 0.1%. P.I1.1 (for ceramic
cartridges) 150mV into 3 Meg. P.I1.2 (for magnetic cartridges) 4mV a lkHz into 47K. equalised
within 1dB R.I.A.A. Radio 150mV into 220K. (Sensitivities given at full power). Tape out
facilities: headphone socket, power out 250mW per channel. Tone controls and filter
characteristics. Bass: -12dB to -17dB a 60Hz. Bass filter: 6dB per octave cut. Treble control:
treble 12dB to -12dB 15kHz. Treble filter: 12dB per octave. Signal to noise ratio:
(all controls at max.) - 58dB. Crosstalk better than 35dB on all inputs. Overload characteristics
better than 26dB on all inputs. Size approx. 13:" 9" 31".
Garrard SP 25 Mk III deck with magnetic cartridge, de luxe plinth and hinged cover.
Two Duo Type II matched speakers - Enclosure size approx. 171"/ 10i", 6"
in simulated teak. Drive unit 13" 8" with parasitic tweeter. 10 watts handling.

Complete System £51.00

System 2. £69.00
Viscount III amplifier (As System I)
Garrard SP 25 Mk III deck (As System I)
Two Duo Type III matched speakers - Enclosure size approx. 27" x 13" x 111"
Finished in teak veneer. Drive units 13" x 8" bass driver, and two 3" (approx.) tweeters.
20 watts R.M.S., 8 ohms frequency eange - 20 Hz to 18,000 Hz.

Complete System £69.00

PRICES: SYSTEM 1 PRICES: SYSTEM 2

Viscount III R102 Viscount III R102

amplifier £24.20 f1 p & p amplifier £24.20+ f1 p&p

2 Duo Type II speakers £14.00 f2.20 p & p 2 Duo Type III speakers £39.00 + f4.00 p & p

Garrard SP 25 with
Mag. cartridge
de luxe plinth
and hinged cover

Garrard SP 25 with
Mag. cartridge
de luxe plinth

£21.00 £1.75 p & p and hinged cover

total : £59.20

f 21.00 + f1.75 p Et p

total: £84.20

Available complete for only: Available complete for only:

£51.00 + 0.50 p Et p £69.00 f4.00 p ft p

.41/Mil.rff

EMI SPEAKERS AT FANTASTIC REDUCTIONS
20 WATT
SPEAKER SYSTEM
System consists of a 13" x 8" (approx)
eliptical woofer unit with a 8" x 5"
(approx.) mid range unit incorporating
parasitic tweeter and crossover
components.
Technical Specification:
Bass Unit
Flux density -100 K, speech coil -11
Cone, Triple laminated paper with
P.V.C. surround.
Mid Range Unit
Flux density -33K, speech coil -1" with
parasitic tweeter.
Power Handling
20 watts R.M.S., impedance -B ohms,
frequency response - 20 Hz to
18,000 Hz.

OUR PRICE
£6.60. Complete
- 90p p p.

15" 14A/780 BASS UNIT
Bass unit On a rigid diecast chassis.
Superior cone material handles up to 50
watts RMS, and is treated to give a smooth
frequency response. Resonance 30 Hz. flux
density 360.000 Maxwells. Impedance at
1 kHz is 8 ohms. 3' voice coil.

Recommended retail price £40 80.

OUR PRICE £18.70 f1.50 pap

950
KIT

Five matched speakers and crossover unit
for handling up to 45 watts, frequency
response from 20 to 20.000 Hz.
Huge 19' 14" (approx.) high efficiency
Bass -Speaker with 16.500 -gauss magnet
built on a heavy diecast frame.
The four 10.000 gauss tweeters. each 3k"
dia. approx., are fed by the crossover which
critically adjusts signal for maximum
fidelity. Impedance at 1 kHz is 8 ohms.
Bass coil 2", others 0.5" Recommended
list price 144.00

Special Offer
OUR PRICE£19.50+£1.50pErp

FOR DISCO PAGE AND DETAILS OF HOW TO ORDER -TURN OVER...
mom
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PORTABLE DISCO CONSOLE
INCORPORATES: Pre -Amp with full mixing facilities, including switched input for mic with
volume control, switched input for auxiliary with volume control, bass and treble controls,
volume control and blend control for turntables.

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

The turntables are designed and precision engineered. They combine clean modern styling
with superb reproduction. Their many special features include square section aluminium
tonearms, (high precision low mass design fully counterbalanced, with calibrated stylus
pressure control for perfect tracking), and conveniently grouped easy to read linear controls.
The turntables have viscous cueing devices which allows the tonearms to be placed or lifted
at any point on the record.
The two lightweight cartridge shells have slide -in -holders to facilitate easy inspection of
needles and cartridges.

TECHNICAL SPECIFICATION :
Pre -amp - Output-200mV. Auxiliary inputs - 200mV and 75OmV into 1 meg.
Mic input - 6mV into 100K. 240 volt operation.
Turntables capacity- 7", 10" or 12" records.
Rumble, wow and flutter - Rumble - Better than -35dB. Wow - Better than
0.2%. Flutter- Better than 0.06% (Gaumont kalee meter).
Finish - Satin black mainplate with black turntable mat inlaid with brushed
aluminium trim. Tonearm and controls in black and brushed aluminium.

DISCO 50

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz Total Distortion: less than
2% at rated output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into 470 K

Size: 19rx 102"x 8" (approx.) Amplifier f27.50 -'-f1.50 p. ft p.

DO NOT SEND
YOUR CARD

Just write your order giving
your credit card number

Mail orders to Acton. Terms C.W.O.
All enquires Stamped Addressed
Envelope. Goods not despatched
outside U.K.

Leaflets available for all items liste
thus *
Send stamped addressed envelope.

Console size - Unit Closed -177"x 131"x 80" (approx.)
Unit Open - 357"x 131"x 4 ilapprox.)

This disco console is ideally matched for the Reliant IV and Disco 50 or any
other quality amplifier.
The unit is finished in black PVC with contrasting simulated teak edging
diamond spun control knobs with matching control panel.

Yours for only £45.00 +f3.50 P. ft P.

DISCO AMPLIFIER
Reliant Mk IV Mono Amplifier, ideal for the small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms (suitable far 15 ohms).
Inputs *4 electrically mixed inputs. *3 individual mixing controls.
*Separate bass and treble controls common to all 4 inputs.
*Mixer employing F.E.T. (Field Effect Transistors) *Solid State circuitry.
*Attractive styling.

INPUT SENSITIVITIES
-Input - 1.) Crystal mic. guitar or moving coil mic, 2 and 10mV.
(Selector switch for desired sensitivity).
-Inputs - 2), 3), 4). Medium output equipment - ceramic cartridge, tuner,
tape recorder, organs, etc. - all 250mV sensitivity. AC Mains, 240V operation.
Size approx: 12rx 6"x 31".

£15.00 60p. post Et pack.

C
Radio and TV

Components
(Acton) ltd

21 High Street, Acton, London W3 6NG
d 323 Edgware Road, London W2

Personal Edgware Road: 9a.m.-5.30p.m. Half day Thurs.

Shoppers Acton: 9.30a.m.-5p.m. Closed all day Wed.
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The SPARKRITE MK.2 is a full capacitive discharge electronic system.
Specifically designed to retain the points assembly - with all the
advantages and none of the disadvantages. No misfire because contact
breaker bounce is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the
points bounce open at high rpm. Contact breaker burn is
eliminated by reducing the current to about 1/50th of
norm, thus avoiding arcing. But you can still revert
to normal ignition if need be. In seconds. If points
go (very unlikely) you can get replacements
anywhere. All these advantages.

Fitted in 15 minutes. Up to 20% better fuel
consumption.  Instant all weather starting. Cleaner
plugs - they last 5 times longer without attention.
 Faster acceleration. *Faster top speeds.
Coil and battery last longer.*Efficient fuel
burning with less air pollution.

The kit comprises
everything needed
Ready drilled scratch and rust resistant case,
metalwork, cables, coil connectors, printed
circuit board, top quality 5 year guaranteed
transformer and components, full
instructions to make positive or negative
earth system, and 6 page installation
instruction leaflet.
WE SAY IT IS THE BEST SYSTEM AT
ANY PRICE'

_

SFINPAITE MIK
Electronic Ignition... Better on all points

Because you keep your po

Soarer. MK II -full capacitive discharge electronic
system - not hut a transistorised inductive discharge boaster.

PRICES
D I.V. Kit only 010-93 tncl VAT and P & P
Ready Built Unit £13 80 incl. VAT and P & P
(Both to fit all cars with coll,distributor ignition up to
8 cylinders).
We can supply units for any petrol-engined vehicle (boat.
motorcycle etc) with coil contact breaker ignition
Details on request Call in and see us for a demonstration

ints!

ORDER NO
ELECTRONICS DE
(Dept PE 12) 82 B
Walsall WS1 3D
Reese supply
Sparkrite Mk.
VAT and P&P

W TO:
IGN ASSOCIATES

th Street,
Phone 33652

2 DIY.Kit(s) at [10.93 each Inc!
(Will make pos or neg. earth) D.'

Sparkrite Ready Built Neg. Earth Unit(5)
at C1386 each incl VAT andlo 8 P 0
Sparkrite
at U3-86

NAM

AD

E

Ready Built Positive Earth Unit(s)
each incl VAT and P & P Ci

DRESS

I enclose cheque/P 0 for
Send SAE for brochure.

ME ME 1111.

TRANSISTORS- Wide variety o529I alp
tip

es-StOCk TIM TO
1,17424 fie

2TX107 12
AC126
AC127

rip
11p

BC t09
BC115

10p
20p

BF115
8,187

22p
232

56.1491
84.19340

130P
43p

ZTX108 ax

ZTX109 13
AC128
ACI4/

11p
lap

BC147
ect4e

7p
7p

BF170
13F173

"p
asp

16.19370
61.1E371

rap
84p

ZTX300
21.0301 14

AC142
AC176

lap
lip BC149C

0C157
Sp

lap
BF177
BF178 The

..1.16520
54.16521

Bap
sep

ZTX302
ZTX303 15,9

AC187
AC188

tp
110

BC158
BC159

120
14p

BF179
BF180

33p
33p

6,62555 90p
MJE3055 11515

ZTX304 alp
211500 15p

AD140
40142

48p
55p

BC,69C
BC102

Ilp
10p

BF18.
BF184

33p
22p

MP4102 31p
6.41.6103 31p

2,501 15
Z70502 11113

413143
AD149

50p
43p

13C183
tip

8,185
8,194

tap
lip

16,104
MPF105

31p
31p

ZTX503 45p
219404 26p

40161
40162

33p
33p

BC212
13C2/3

lip
top

BF195
13F196

12p
14p

0C26
0C28

a3p
lap

251696 1514

219697 13p
AF114
4,115

13p
13p

BC214
BC307

120
ilp

BF197
13,200

5p
lap

0035
oc36

45p
S2p

219806 3013
219706 lap

AF116
AF117

lap
13p

BC308
BC V09

Ilp
lap

BF244
BFX29

3111,
app

0C41
OC12

lee
15p

M7011 lip
2199I4 1111,

4F118
AF121

SOp
33p

BC V70
90171

lap
22p

EIFX30
13,50

300
15p

0C44
OC 45

Ilp
tip

214918 40p
25929 20p

4,24
AF125

30p
30p

6101/5
BD121

45p
100p

BFV51
8,52 15Plip

OC70
OC71

lip
110

25930 lap
251131 lip

4,128
AL127

30p
3OP

80123
B0124

100p
65p

BFX87
BF X138

15p
24p

0072
0073

lip
SOp

2N1132 tip
251302 3 17p

4,139
4,181

33p
45p

BD131
BD132

40p
asp

ESEX19
13562

16p OCTA 30p
12p

2NI303 4 alp
2191306 7 2/p

AF186
A F239

46p
lap

BI3153
BD156

65p
80p

136X210
BT1D6

ttp
95p 0083

lap
lap

2611308 9 UP
2191613 sop

BC107
BCtOB

9p
ep

B,60
B13y61

75p
65p

131,05
14,90

2550
550

OC$4
0C200

lap
4314

2N1711 20p
2N2160 70p

AUDIO AND RADIO INTEGRATED
CIRCUITS

CA3028 Mixer. RF.IF Oscillator
CA3048 Four Independent

Amplifiers 2.30
CA3090 FM Stereo Decoder 4.00
LM377 Stereo Amplifier

2Wichannel 2.90
MC1303 Stereo Preamplifier 1.30
MC1304 FM Stereo Decoder 1.50
MC1310 Coitus FM Stereo Decoder 2.70
MC1312 Four Channel SO Decoder 2.10
MFC4000 V Watt Audio Amplifier 0.40
MFC6010 IF Amplifier. Non -saturating

Limiter 0.50
TAA263 Audio Amplifier 0.85
TAD100 TRF Radio Receiver 1.50
TBA800 5 Watt Audio Amplifier 1.00
TBA810 7 Watt Audio Amplifier 1.25
TBA820 2 Watt Audio Amplifier 0.80

1-00
ZN414 TRF Radio Rece Be,
Sinclair Super IC12 6W Amplifier

LINEAR INTEGRATED CIRCUITS
CA3046 Transistor Array

1.10
2-20

0-55
LM301 Op Amp with Int Comp 0.40
LM307 Op Amp with Int Comp 0.50
536 Fat Op Amp 3.50
555 Timer 0.55
556 Dual 555 Time, 129
567 Tone Decoder PLL 2.75
709 Op. Amp with Ext. Comp 0.28
710 Differential Voltage

Comparator 0.3S
741 Op. Amp. with Int. Comp. 0.25
747 Dual Op. Amp. 0.70
748 Op Amp. with Ext. Comp

Data sheets on above I C s each 0.10

Minimum order £2
All prices exclusive of VAT.
P. & P. 10p for orders below £5.
Export inquiries welcome.
Inquiries from trade. OEM. Colleges
welcome.

2.218 tlp
2N2219 20p
2192220 asp
2192221 asp
2.222 20p
2192369 14p
2192464 301/
2192646 32p
2192904 app
262905 lip
2192506 20p
219292608 Tp
21929260 IP
2143053N2926`4G Op

lap
2193054 43p
253055 Opp
2193441 pep
2163442 128P
2043525 lep
2443702 3 lip
2143704 Ilp
2N3705 6 10p
2193707 11p
2713708 9 817
2183771 170p
2193772 11014

2N3773 230p
2193819 20p
2.820 50p
2N3823 asp
2143866 TOp
2193903 4 15p
2193905 6 15p
2194056 15p
2194059 10p
254060 tip
254071 35p
2144444 1110p
2145457 341p
2145458 3Sp
2195459 3Sp
35140 'OOP
319141 902
40360 3Sp
40361 3Sp
40362 tap
40409 HP
40410 Sep
4041 1 200p
40594 65p
40595 'Sp
40600 sap
40603 sip

Ava.lable Complete
senvoonductor 419 for
various ofOt cts puelrened
,8 PE PW TV WW
749,1ennis ll7W July1
ala yol Send S E

for pfves

BRIDGE RECTIFIERS

50V 400V 600V
250mA 14p - -
IA 20p 25p 25p
2A 30p 45p asp
4A 48p 60p 70p
6A 50p 78p 08p

SCR-THYRISTORS
50V 100V 400V 600V

IA 42p Up 10p 70p

3A 43p 50p 78p 019

7A - 111/p 84p 114p

I6A - lip Np -

TRIACS

30V 50V 400V 500V
600mA Slp sip -
3A - sip 009 120P
6A - gip 120p 150P

10A - 1111p154p 185P
16A - 145p lisp 200p

i Fixed Output Positive
Voltage Regulators
650mA (T0-3) C

LM309K 5V 1.441

IA
MC7I305 5V 1.40
MC7812 12V 1-40
MC7815 15V 1.40
MC7818 18V 1.40
MC7824 24V 1 40

Variable Output
Voltage Regulator
ML723 2V to 37V
LM300 2V TO 20V
LM304 40V TO 15mV

TGS Gas Sensor
Semiconductor 2 00

0.55
2.25
2.05

RECTIFIER
DIODES
BY100
BY126
BY127
BY133
BYZ10
BYZ11
BYZ12
BYZ13
1N4001
1N4004
1N4007
PL4004
PL7004

15p
12p
12p
20p
35p
32p
30p
35p

5p
6p
70

10p
20p

OTHER DIODES
T I
AEY11
LED
TIL209
VarIcap
BA145
DIAC
ST2

50p

16p

15p

25p

SIGNAL
DIODES
BA100
0A47
0A70
0A79
0A87
OA85
0A90
0A91
0A95
0A200
0A202
1N914
1N916
1N4148

107
7p
Bp
7p
7p
9p
6p
6p
7p
6p
7p
4p
6p
ap

ZENER
DIODES
3 3V to 33V 50,
400mW 9p
1 3W 18p
1-5W 25p
10W 40p

ACCESSORIES
Mica Washers 2 Bushes (for 103 and 10661 Op.
DIL Sockets 8 pin 12p; 14 pin 13p; 16 pin 14p.

OPTO-ELECTRONICS LightDependent Resistors
Photo -Transistors ORP12 50p
OCP70 SOP ORP60 45p
OCP71 0013 ORP61 50p
2N5777 SOp TIL209 16p

Light Emitting Diodes
Red 15p. Green 35p. Yellow. 3Sp.
Seven Segment Displays
3015F (Filament) 120p MAN3M (LED) 12014

TTL INTEGRATED CIRCUITS
7400 lap 7430 111p 7480
7401 16p 7441 75p 7486
7102 ten 7447 91p 7489
7404 tap 7448 rasp 7490
7406 202 7470 311p 7192
7410 16p 7472 38p 7493
7413 302 7473 36p 74107
7414 tap 7174 34p 74121
7416 33p 7475 S2p 74122
7420 16p 7476 alp 74141

6Sp
alp

351p
Sap
ssp
ssp
asp
34p
rep
asp

C -220S LOGIC 'Cs
C04001
C01005
C04011
C04012
C04018
C04027
C01025
C04037
004047

50p
1200
50p
50p

300p
"Op
120p
210p
65p

All goods brand new and guaranteed
to manufacturers' specifications.
Money refunded if not satisfied.
Callers. by appointment. welcome.

Technomatic Ltd
54 Sandhurst Road, London, N.W.9

Telephone 01-204 4333
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THE B.D.2 TURNTABLE ASSEMBLY
The Famous B.D.2 belt drive turntable with press button speed
change has now been developed to feature a newly designed mat
and brushed aluminium trim, and the perspex cover has an
easy 'hinged -on, hinged -off' movement. The B.D.2 is available as
a chassis unit or spring mounted on a wood plinth.

B.D.I TURNTABLE KIT
The well known for its superb performance and quality is available in kit
form. Construction is simplicity itself with no soldering required. Now it's so
easy to own the best.

Contact your dealer for information or send a stamp for brochure.

A. R. SUGDEN & CO. (ENGINEERS) LTD
Atlas Mill Road, Brighouse HD6 1 ER Telephone. Brighouse (04847) 2142 Teleg ams and cables Connoiseur, Brighouse

I NT -E R -L -0 -C -K -1 -N -G
I PLASTIC STORAGE DRAWERS:MINISONICr, COMPONENT KITS NOW AVAILABLE.

k j 41p STAMP BRING DETAILS. ASK

ALSO FOR "POWER SLAVE" DETAILS. otifjaien
DISCOUNT

PRICES

Newest, neatest
system ever

iii[Li-____,:_luil,..1

%mai am
ilL1111- I

OWiiii

1-_.-.--

IMO
'-:..

-
-----1

'

I 5
All BMW=

ii lio
11,1;10;;

oi,,,

IIIIII1

p 10,0,illo

pi,'
III

SIZES

TRANSISTORS
BC204 1 I p
BC209C I 1p
BC 182 10p
BCI84 I 1p

VOLTAGE
REGULATORS
MVRI5 200p
pA7815 220p
723 180p

I POWER SLAVE
P.C.B's
Designers Layout
Master Board L165
Stabiliser LI.10

UNREPEATABLE OFFER

BC212 14p
BC214 161,
8C213'. 15P
BC213L

ARRAYS
ML3046P 75p
CA3096AE 120p

HUTCHINSON
TONE CONTROL
(with data

741 OP. AMPS
15p

2N2484 24p
2N2904 30,
2N2905 17p
2122I9 22p

OP. AMPS
-,48748 48p
FETMOPA 450p

sheets)
Few only at 95p

V.A.T.28p
MINI D.I.P.

devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label.slots.
ID and 2D have space dividers. Build up any
sizesize cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins x 2}ins x
2fins). L2 DOZEN.
DOUBLE UNITS (2D) (Sins x 4iins x
2fins). L3.50 DOZEN.
TREBLE (3D) L3.50 for 8.
DOUBLE TREBLE 2 drawers, in one outer
case (602), £4.90 for 8.
EXTRA LARGE SIZE (6DI) 1410 for 8.

PLUS QUANTITY DISCOUNTS!
£15 and over DEDUCT 5% in the L

'Orders L30 and over DEDUCT 7i% in the L

PACKING/POSTAGE/CARRIAGE: Add 40p
to all orders under f10. Orders ClOand over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES
Please add 11% V.A.T. to total remittance

riAigipig (Dept PE121 124 ClIcalewood
Broadway. London. N W 2

2N3054 100p
2N3055 65p
High Voltage
MPSLOI 39p
MPSL51 4Ip
MPSU07 69p
MPSU57 85p
SDT9203150P
FETS

SPECIAL
PURPOSE
LINEARS
SG3402N 174p
SG3402T 174p
501495D 290p
MFC6040 100p
T.T.L.
74001 .''.,.

Please add 8 to
final total of order

TRANSFORMERS
220/240V Pri
Min. type

each
For this month only or until stocks
are exhausted. Mnfrs. full spec.

branded devices.
'2N3819 46p
2N5459 60P
DIODES
I N5401 21p
IN914 5p
BA I 48 15p

7402N 38p
7404N 27p
7410PC 24p
7420N 24p
7430PC 23p

0-12; 0-12V , 6VA
0-20; 0-20V ,,/ 6VA
£1.84 each
0-19, 25, 33, 40, 50V

,.,.i 500mA 1...0-17'5V .,/ I .6A L2.73
0-25V 2A +0-25V 2A

POTENTIO-
METERS
MIN MOULDED
CARBON
24mm dia.

--
CAPACITORS
Tubular El 14p
25V. 25µF; 47µF
100pF 16p, 470µF 29p
I 000pF 46p
50V. 1000oF 57p15150 12p 7473N 48p

7475N 75p
L6

LINEAR5k 10k 63V. 10pF 12pI GP7 10p

NOISE
DIODES

7476N 49p
7489N 660p
7493PC 89p

HEATSINKS
Marston type for
POWER SLAVE 65W

fl; n:
25k n; 50k fl; 100k II;
1M.

100µF 24p

PRINTED - CIRCUIT
ZI1 53P
ZIM 120P

RECTIFIERS
REC4I A 120p

741211 85P
7412 11 80p
74123N I44p
74150N 210p

and 100W versions
/2.85 each .

Type 154 for TOS
9p each

LOG. 10k fl ; 25k 0 ;
50k a all at his each
GANGED. 100k 0

ELECTROLYTIC
4.7/40V; I 0/63V
22/40V; 47/40V

13p each
63V; 470116V100/OrdersREC43A I39p

REC46 255p
RESISTORS
2% METAL CONSTANTAN

lin; 5k 0 log; 101,0
log. all at 78p each 23p each

REC70 40p OXIDE
EA100/10 16p for 5

100p 5% CARBON
MDA942A'1 FILM

210p 9p for 5

WIRE
003 ohms/cm as PRECISION 10
specified for the TURN
POWER SLAVES.
20cm lengths 10p lk f2 R.S. TYPE L3.40

HIGH RIPPLE
TYPE
3300pF 63V L220
7100pF 40V 75p
10000pF 40V [1.44

TERMS: MAIL ORDER
ONLY. C.W.O.EATON AUDIO Cheques or P.O.'s pay-

Eaton Audio.able toP.O. BOX 3, ST NEOTS Orders over L5 free of
PAP. otherwise pleaseHUNTINGDON PE19 3JB add 10p in the II.

Buy tt.ithw Access Kies
Tel 01-450 4844
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CASH L CARRY
PRICES

For CALLERS or BY POST

(GB Tarr/Peek 15p per item)

Ref. No
1 D1203 Telephone amplifier -suction
2 D1201 Telephone amplifier -cradle
3 71206 2 station intercom
4 11306 3 station intercom
5 71406 4 station intercom
6 TAIA 2 station telephones intercom
7 W12 2 station wireleea intercom
8 DP303 Door phone intercom
9 PK3 ETCH your own printed circuits

10 EA41 Reverberation amplifier
11 U550 Ultrasonic ewitch
12 XP4002 Photoelectric alarm system
13 Solid state tachometer
14 Power dash transistor assisted ignition
15 Car auto lock
16 4A 8-12V battery charger
17 FF21 Car radio/tap. quad adaptor
18 Fully disappearing car aerial
19 Electric disappearing car aerial
20 ET (F1009) Morse cods key/buzzer
21 VH105 Aircraft band converter
22 LM300 50K Disco mic.
23 DF508 SOK Communications mic.
24 Car tighter plug 1W voltage adaptors 300mA leach) 1-95

(state 6 7; 9V)
25 SIC Time delay module 1.50
26 Oravenire 931A photo -electric unit (with dal.) 3.50
27 3 cw. 3x 500W sound to light 21-50
28 3 ow. 3 x 1.000W sound to light -i override 41.25
29 150W li ht display projector with wheel 23.50
30 MM1 ( ZO05) 4 channel 9V Mixer 4.20
31 MX100 deluxe 4 channel mixer 6.70
32 H67(31320) Stereo headphone amplifier 10.50
33 MP12 6 -CH Slider control mixer 27.95
34 RE208 Stereo phone adaptor 2.25
35 MD802 Stereo phone. 220
36 CIS200 Stereo phones 2.75
37 CIS250 Stereo phones 6-50
as 01301 and 01305 Stereo phone control* 2.15
39 Car stereo speaker. in pods Special offer (pair) 2.95
40 Crystal lapel microphone 0.60
41 E1052 Car speaker. front rear fader 1-00
42 Bib groove clean (Ref No 42) 1.76

. 43 Bib Record care kit (Ref. No 431 2.20
44 Bib comet* recorder care kit (Ref. No. 26A) 1.96
45 Bib Gauene tape splicing kit (Ref. NO 24) 1.84
46 BASF reel -reel hobby box 2.40
47 2000 OHM Headphones 1.50
48 4000 OHM Headphones 1-55
49 Cassette recorder mic. (2fnn 8.3+rnm plugs) 1-85
SO 420 ES Microscope 5.70
51 UPON Low cost 9V eliminstor 2-25

- 52 RE 527 Tape heed 1.70
54 BC808 Percentage pocket calculator 16-65
55 BC917 Memory pocket calculator la -30

60 Antex soldering iron kit (SKI)
27-95

3,30
56 BCM850 Percentage and memory calculator

61 Bib record cars kit (Flat. No 59) 1.11
62 Spc Chassis punch kits' 5.50
63 Longs desoldering tool 5.50
64 to in line mains suppressors . 2, 50
65 BSS2 (E1013) 7 way stereo speaker switch 2.2o
66 Weller 82000-PK expert gun kit 6.20
67 S' Dec breadboard I. sa
68 2' Dec breadboard 4,29
69 '4' Dec breadboard 7,50
70 '7- Dec breadboard 3.65
71 Instant head soldering gun 2,30
72 40W soldering iron 1.90

Price

4-65
750
4.95
9.95

12.50
13,50
16.20
7-00
2.25

11-75
18-45
13-50
11.30
13-50
2.75
4-85
4.88
2.00
7 -SO
1-70
4.50

12 - es

TRANSISTORS, VALVES AND SEMI-
CONDUCTOR DEVICES ANY QUANTITIES
UK'S LARGEST STOCKISTS

ELECTRONIC COMPONENTS

iPostiPscking 15p per 1-4

Ceramic Filters
Miniature 10 7 mHz liners
40p pair
IC IF Unit
CA3069 10 7 MHz IC
02.94

IC Clock
MM 5314 single
Chip Clock with
CCT

Radio IC Chip
2N414 Radio IC with circii
[1 .20.

Ultrasonic
transducers
With dataicircurts
(5.90 pair

Strobe tub.
ZFTEIA (similar to 401

ZFT12A ES.

7 aisgment
Indicator.
3015F with data
Et .70 each

zl

items OAS unless stated)

Flbre optics
0' Olin dia. mono filament
0550 per 100 metres. 0,13in
dia. 64 fibres Cl par metre.
15mm die mares tails 610.50
each

Radio Control XTALS
Matched pair for 465 kHz IF
E2 pair for all superhet trans.
RX s

Handsets
Lightweight telephone hand-
sets brand new complete
with diagrams for intercoms
fi pelt

Spring delay units
HP42 9in twin spring 03-30
(P 8 P ) 20p HR1 bin twin
Spring E6.85 iP 8 P 1 25p

MARRIOT TAPE HEADS
17 High Impedance L2.50
18 Med. impedance E3.50

"36 Med. Impedance [5.00
"63 2 track mono High

Imp. 01.75
Eros. Heads for '17

10 and "38 75p
-43 Erase Head for '63 75p
Stereo Cassette Head 09 .20
Boben UL90 Erase Et .50
(Post. etc 150 any quantity

ic'1571 ijitH1--1=.1 i r'.1
Living Sound niade specially

for Henry's by EMP Tapes Ltd 5

screw type with library case. Post
paid (G.B.)

E

3 for 6'for
E

10 for
C60
C90

C120

1.10
1.47
1.53

2.00
2.85
3.54

3.15
4.85
5.80

25 for
7.90
11.37
14.00

SFERY NEW '74/75-I-CoNDucp,
AND VALVE "R

OSTSRef N0. 36on request

TEST
EQUIPMENT
MULTI -
METERS

(Car, packing 35p)
U4324 20k/V with CAM 9.25
U435 20k/V with Steel

cal 875
U4313 20k/V with steal

case 12.50
U4317 20k/V with cites 111.50
U4341 331g1.1 plus transistor tester steel

case 10.50
U4323 20k/V plus 1kHz 465kHz OSC with

7 70
5.95
7.50
5. 25
8,25

10.00
11.25
9.95

12.56
22-50

li

a

case
111-2 20k :V slim type
THL33D 11..3300) 2k.V Robust
TPSSN 20k.V (Case E2)
TP1OS 2k V
TW20S 20k V
TW513K50k V
EP1OKN 10k.V
AP105 50k V Deluxe (case ZI 90)
SlOOTR 100k V Plus transistor tester

SPECIAL OFFER CASSETTE STORAGE
Rotating unit up to 32 cassettes stackable
03.80 (P & P. 15P). Car unit with bracket for
10 cassettes £21110 (P. 6 P. 10P).11

AMTRON
K

Model No
127 Noise reduc7,on unit
707 Windscreen wiper timer
157 Private TV loop trans.
525C 120-160 mHz VHF tuner

p
t1158
07.97
0445

01.31

ELECTRONIC COMPONENTS
AND EQUIPMENT
More selection -nigger stocks of electronic components
and equipment for Supply purposes. Let us quote for your
requirements (Please enclose large SAE with all enquiries)

BUILD IT
YOURSELF

MW,LW portable radio 07-98
(P P 32p). MW/LW radio
tuner 05.25 (P & P 20p). 9V
regulated power supply 02,15
(P & P 15p) 15W inverte-
05.20 (P & P 30p).
40W inverter 011.80 (P. P

40P) Sinclair micrornatic
radio 02.25 (P P 15p)

MULTI -KITS
Ready to use and use again

Educational and practical
All translator circuits with
lull hendbacks.
10 in 1 10 protects
0505 (poet 20P)
50 In 1 50 protect. 613.115
(post 25p).

150 in I 150 projects [21.50
(post 30p),

Radionic X 20 20 (Elec
projects 04.95 (Poet 20P/

Radionic X 40 40 (Radio,
protects 09.45 (post 20p1

310 Radio control 0 p
receiver 03-29

300 4 -channel R/C
transmitter 6-61

345 Superhet A/C
receiver 6-61

65 Simple tran-
sistor tester 1.86

115 8 watt ampli-
fier

120 12 watt ampli-
fier 4.73

125 Stereo control
unit 6.61

130 Mono control
unit 4-16

605 Power supply
for 115 5-31

610 Power supply
for 120 5.31

615 Power supply
for 2 x 120 6-64

230 AM FM serial
amplifier 3-29

240 Auto packing
light

275 Mic. preampli-
fier

570S LF generator
101.12-1mHz

5755 Sq. wave gen-
erator 20Hz-
20Khz 1977

590 SWR meter 0.47
630 STAB Power

supply 6-12V
0 25-7 lA 9.24

4.50

6.90

8.98

21-45

p
690 DC motor speed

Gov. 3.31
700 Electronic Chaf-

finch 7.92
760 Acoustic switch 12.57
780 Metal Detector

(electronics
only) 10-91

790 Capacitive Burg-
lar alarm 7.92

835 Guitar preamp 4.99
640 Delay car alarm 5.99
875 CAP. Discharge

ignition for car
engine (-Ve
Earth) 13.10

80 Scope Calibrator 2.65
255 Level indicator 8411
525 120-160mHz VHF

timer 11.31
715 Photo cell switch 8.97
795 Electronic con-

tinuity tester 4.97

860 Photo timer 10.51
235 Acoustic Alarm

for driver 0.61
465 Quartz XTAL

Checker 9.90
220 Signal Injector 2.85
390 VOX 13-62
432 Testekit 21.83
670 Buffer Battery

Charger 7.59

850 Electronic Keyer 10.37

GENERAL TEST
EQUIPMENT

It Carr. packing 50p
 Carr packing 30p)
unless staled
NEW REVOLUTIONARY
SUPERTESTER 6905
6804 Multi -tester 1850

NEW REVOLUTIONARY SURE TTTTT ER
111OR
680R Multi -tester 18.50
Accessories
Transistor tester 11-00
Electronic voltmeter 15.00
Ampclamp 11-95
Temperature probe 11-95
Gauss meter 11.95
Signal iniector 5.95
Phase sequence
EHT probe
Shunts 25,50 100A
13100 IMA Strip chart recorder
tTk40 AC Multivoltmeter
tTk15 Grid dip meter 4413/tHz-28mHz
Tk65 28 Range valve voltmeter

Tk200 RF Generator 120kH2-500m112
k22D AF Generator 20H2-200kHz

HM3.50 In circuit transistor tester
C3025 Deluxe meter 1-300mHz
.71145 Compact transistor tester
103-36 A/C osc. 20Hz-200kHz
C3042 SWR Meter
SE350A Deluxe signal tracer
SE400 Mini -lab. all in one tester
C1-5 Scope 500.000kHz (cart El)
C3043 5 CH F/A meter 1-300mHz
Resistance sub box (post. etc.)
Capacitor (20p)
2A variable transformers (carr 01)
Radio activity counter 0-10r (Carr El)
Mans unit for above (car, 50p)

5.95
5.95
4-50

44.00
19.75
111.50

22-50
18-95
19.95
19-50
6-95

14-75
19.75

5.75
12.95
15-50
43.00

5.75
2.40
2.10
6.55
1.97
3,75

PA -DISCO
LIGHTING EQUIPMENT

Without doubt U K s nest tango of modular and
complete equipment Lighting mixing. Micro-
phones. accessories. speakers. amplifiers
lenses. etc etc.

FREE stock lists (Ref No 18) on request. CALL
IN AND SEE FOR YOURSELF at Henrys Disco
Centre 309 Edgware Road Tel 01-723 6963

8°. TO BE ADDED TO ALL ORDERS
(EXPORT V.A.T. FREE)
FOR MORE ELECTRONICS SEE
BACK PAGE

I Henry's RADIO
EDGWARE ROAD, W2 Prices correct at time of rearation. Subject to change without notice. EbO.E.

All mail to 303 Edgware Road. London W2 18W

309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store Centres Open

9 am - 6 pm

ectronic en ores
Hi Ft and404-406 Electronic Components & Equipment 01-402 8381
Electronics
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The largest selection
BRAND NEW FULLY GUARANTEED DEVICES

Type Price y Type Price p Type Price p Type Price p I Type Price p Type Price p Type Price yAC107 22 AD182 39 BC148 11 80121 66 111170 39 U442 83 T1843 33AC113 20 AD161 and BC149 16 BD123 72 B1177 89 C444 39 UT46 30AC115 22 AD162MP 75 BC100 90 BD124 76 BF148 33 0430 24 ZN414 11.20AC1171( 82 ADT140 66 RCM 22 B0131 65 131179 33 MAT100 21 20301 21AC122 13 AFII4 27 BC132 19 1021132 00 BF180 33 MATIO1 22 213302 21.4C125 19 AF113 87 BC133 31 B0133 78 111181 33 MAT120 21 20303 21AC126 19 AF116 27 BC134 33 130133 44 111182 44 MAT121 22 20304 27AC127 20 AF117 27 20 BD136 44 BF183 44 MJE2935 96 20306 44AC128 20 A1118 39 BC138 13 BD137 60 BF184 28 MJE3033 62 20308 89AC132 16 AF124 33 BC159 13 130138 66 161180 33 MJE3440 65 20309 39AC134 16 AF123 83 80160 60 BD139 61 B1167 80 MPF102 46 20332 22AC137 18 AF126 31 BC161 65 BD140 66 111188 44 MPF104 41 20339A 18AC141 20 .41127 81 BC167 13 111:1153 1111 131194 13 MPF100 41 20344 20AC14IK 32 A1139 33 BC168 13 BD173 66 B1195 18 01219 SO 213343 18AC142 20 BC169 111 30176 66 13/196 10 OC20 70 20371 13AC142K 28 AF179 55 BC170 13 BD177 7111 161197 10 0022 52 21337111 13AC151 17 AF180 66 BC171 18 BD178 72 B1200 50 0023 54 20373 19AC154 22 AF181 55 BC172 111 BD179 72 81222 11.06 0(724 62 20374 19AC105 22 A1186 65 BC173 18 BD180 77 I31237 60 0023 42 20377 33AC106 22 AP/39 41 BC174 16 BD183 72 11/258 66 0026 32 20378 18AC157 27 ALIO2 78 BC173 24 BD186 72 81239 94 0028 55 20381 18AC165 22 AL103 72 BC177 91 BD187 77 131282 81 0020 56 20382 18AC166 22 A8126 28 BC178 21 BD188 77 1112133 61 0035 48 20401 33AC167 22 A8127 33 BC179 91 BD189 U BF270 39 0036 55 20414 33AC168 27 A8128 28 BC180 27 BD190 33 BF271 38 0041 22 213417 28AC169 18 A0Y20 22 BC181 27 BD193 94 B1272 88 0042 27 314388 39.40176 22 A8100 28 10182 16 BD198 94 81273 39 0C44 17 22388A 81AC177 27 AS151 28 BC182L 16 BDI97 99 161974 39 0040 14 210404 22AC178 81 A8152 28 BC183 16 BD198 99 BFWIO 88 0070 11 211404A 31AC179 81 A8134 28 BCI83L 16 110199 1205 B/X29 80 0071 11 28524 46AU1130 22 A13133 88 BC184 28 BD199 11.06 81%84 24 0072 18 28527 54ACI8OK 32 A13156 28 BC184L 112 BD200 21.06 BFX83 88 0074 16 22598 46AC181 22 ASY57 32 BC186 31 BD103 88 BFX86 24 0072 17 22399 50AC181K 32 A8108 141 BC187 $1 BD208 88 BFX87 27 00713 17 2N696 14AC187 24 .48173 BC207 19 BD207 £1.08 BFX88 24 0077 88 2N697 15AC187K 25 .48Z21 44 BC208 18 BD208 111-05 BFY00 22 0081 17 214698 27AC188 24 BC107 14 BC209 18 BDY20 11-10 111151 22 OC8ID 17 22499 39AC188K 25 80108 14 BC212L 14 BDY20 8140 81152 22 0082 17 2N708 09ACY17 28 110100 16 BC213L 14 161113 87 BFY03 19 0082D 17 221706A 10ACY18 22 BC113 11 BC214L 13 BF117 60 1613X19 17 0083 22 2/4708 13ACY19 22 BC114 17 BC223 28 BF118 77 B8120 17 00139 22 28711 33ACY20 22 BC115 17 BC226 39 11F119 77 B8120 17 00140 22 28717 39ACY21 22 110116 17 11(.301 30 BF121 60 B0126 17 00189 28 2N718 27ACY22 18 130117 20 BC3O2 27 BF123 56 B8127 17 00170 28 2N718A 55ACY27 20 80118 11 BC303 36 B1123 60 1113128 17 00171 28 2N726 31ACY28 21 BC119 83 BC304 40 BF127 66 B8129 17 00200 28 2N727 31ACY29 39 BC120 88 BC440 64 81152 61 B8138 110 00201 31 28743 22ACY30 31 BC123 13 BC460 40 131153 60 88139 20 00202 31 28744 22110126 20 BCY30 27 BF154 60 B8140 81 00203 28 221914 16ACY34 23 160132 18 BCY31 89 BF133 77 36141 31 00204 28 28918 33ACY33 23 80134 20 BCY32 33 BF158 53 B6192 14 00205 39 28929 23ACY36 31 110135 18 BCY33 24 BF137 O1 BSY93A 14 00309 44 2N930 23ACY40 19 80136 17 BC134 1111 BF158 61 Bul05 1240 OCP71 48 2N1131 22ACY41 20 80137 17 BCY70 16 131159 06 CII1E 55 ORPI2 48 221132 24ACY44 U BC139 44 BCY71 22 B1180 44 C400 38 ORP60 14 2N1302 16AD130 42 BC140 33 BCY72 16 BF182 44 C407 28 ORP81 44 2/41303 16AD140 68 BC141 33 BCZIO 211 B11133 44 C424 28 P20 55 2/41304 19ADI42 58 /30142 33 BCZ11 B1164 44 0425 55 P346.4 22 281305 19AD143 48
AD149 65

BC143 33
130145 60

BCZ12 96
BD115 II

B1165 44
BF167 24

0426 39
C428 22

P397 46
8T140 14

2N1306 23
2211307 28A 13161 89 BC147 11 BD116 SS BF173 24 C441 88 8T141 19 281308 26

LINEAR INTEGRATED
CIRCUITS
Type No. I :1, 100+
72702 50p 48p 459
72709 35p 33; 30;
72710 45p 430 40p
72741 40p 38p 35p
72741C 462 432 409
72741P 382 362 34p
72748P 38p 362 84p
81.2010 502 452 40p
81.701C 509 452 409
8L702C 50p 452 40p
TAA263 80p 70p 60p
TAA293 11.00 95p 90;
TAA350A 21.85 £1.80 11.70
µA7030 28p 262 24p
µA7090 85; 392 80;
µA711 46p 482 40p

NUMERICAL
INDICATOR TUBES

0088 11.87
0R116
30151 Minitron 111.50
MAN 3M. L.E.D. 7 -segment 0127*

111.90
.411 indicators ff 9 + Decimal point.
All side viewing. Full data for all
types available on request.

ZN414.. 21-20 each
I.C. Radio Rec. Inch full ch.. data.

DTL 930 SERIES
LOGIC I.C's

Price
T2122 1 26 100+
BP930 152 142 13p
BP932 1139 152 14P
BP933 162 152 142
SF935 16; 150 149
BP936 162 159 142
BP944 162 152 149
BP945 80; 28p UP
BP946 159 149 131
BP948 302 28p 262
BP951 709 65p OP
BP96.2 159 14p lip
829093 45p 43p 402
829094 413; 43p 409
BP9097 459 43p 402
829099 469 482 40p
Devices may be mined to qualify
for quantity price. Larger quantity
prices on application. (DTL 930
Series only.)

VOLTAGE REGULATOR*
TO8 Plastic 1-5 Amps

µA 7800/L129 51 (Equiv. to
MVROV) 21.76

µA 7812/L130121 (Equiv. to
MVR101) S1.76

µA 7815/L131 131 (Equiv. to
MVR15V) S1.78

TRIPLE 66 -bit DYNAMIC SHIFT
REGISTER ED8R3162
Comprises three 66 -bit 20 dynamic
shift register. with Independent
inputs and outputs. TTL com-
patibility and buffered clock lines
to reduce the capacitive load pre -
salted at the clock pins. A boot-
strapped buffer ensures a full ligis
swing at the E2.rn
output. giv each

DUAL -1111 -LINE SOCKETS
14 & 16 Lead Sockets for use with
DI AL -IN -LINE 1.C's. TWO Ranges
PROF/3881024AL* NEW LOW COST.
PROF. TYPE No. 1-24 21.99 100 up
T8014 14 pin type Up 802 27p
T8016 16 pin type Up Up Sip
BP814 14 pin type 162 142 129

(low cost/
BP816 18 pin type 178 159 182

(low cost)

Type Price p Type Price p
281309 26 21029265 11
2141613 22 2N3010 77
281711 22 223011 16
281889 35 2143053 19
221890 50 2N3034 51
2N1893 41 282055 55
2821147 79 2213391 16
2N2148 63 283391A 18
2N2160 86 2213392 16
2212192 89 2143393 16
2212193 39 2213394 16
282194 39 2213393 19
2N2217 24 2213402 88
2142./18 22 2103403
2142219 22 2213404 31
2212220 24 2243403 46
282221 22 2213414 17
2N2222 22 283413 17
2N2868 19 9N3416 31
2/42369 18 2/43417 31
222369A 16 283323 88
222411 27 2213614 74
2N2412 27 2103613 32
282646 52 2N3616 82
2212711 23 2213648 10
3142712 23 2103702 13
2/42714 23 2N3703 13
2N2904 19 2N8704 14
2212904A 23 2143703 18
282903 23 2N3706 13
222905A 23 2N3707 14
2212906 17 283708 09
2212906A 20 3N3709 10
2N2907 22 2N3710 10
2202907.4 24 2N3711 10
282923 18 283819 31
282924 18 2N3820 56
2102925 16 2143821 39
22129280 14 2213823 31
2212926Y 12 283903 31
2/429280 11 2103904 33
221292611 11 2143903 31

Type Price p
2213906 30
2214058 13
2214059 11
2104080 13
2N4061 13
2N4062 13
2/44284 19
2/44285 19
284286 19
284287 19
284288 19

.2N4289 19
2N4290 19
984291 19
2214292 19
2N4293 19
2215172 13
2215294 60
2105437 35
2215458 85
2105459 44
2/48121 76
28301 55
28302A 46
28302 46
28303 01
28304 77
28305 86
28308 86
28307 $6
96321 62
28322 46
28322A 46
28323 62
28324 77
28325 77
28328 77
28327 77
28701 46
40381 44
40362 60

DIODE{ AND RECTIIDIRS
AA119 9
AA120 9
.4A129 9
AAY30 10
AAZ13 11
BA100 11
BA116 23
BA128 24
13A148 16
BAI54 13
BA135 16
BA156 16
BA173 16
BY100 17
BY101 13
BY103 19
BY114 13

B1124 18
B1126 16
BY127 17
161128 17
BY130 12
B1133 as
BY164 66
BYX38/30

46
BYZ10 39
BYZ1I u
BY212
BYZ13 112
BYZ18 44
1111117 89
BYZ18 39
BYZ19 31

C0132
(0A9113q)
C01351
(0A70 -0A79)

7
0.12 89
0A3 short
leads 23
0A10 1
0A47
0/170
0A79
0A81
0A85 1
0A90
0A91
0-495

74 Series T.T.L. I.C's
III -PAR STILL Low= IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS
Tppr

7406
7407
7408
7409
7411
7412
7413
7416
7417
7422
7423
7420
7428
7427
7428
7432
7433
7437
7438
7441
7442
7443
7444
7445
7446
7447
7448
7470
7472
7473
7474

Quantitiesfp ep
23 I00-4-

Type Quentin.
O P SP OP
1 25 100+

0-58 0-58 74131 210 146 1.00
0-43 0-42 74153 1-20 1.10 1-00
0-71 0-64 74154 1.98 1.90 1.75
1.25 1.20 74153 1.80 1.15 1.10
085 080 74136 1.80 1-15 1.10
1.15 1.05 74157 1.20 1-15 1.10
1.05 1.00 74180 1-78 1.70 1.65
1.90 1.80 74161 1-73 1.70 145
0-34 0-33 74162 1.73 1.70 1.85
3-75 3.50 74163 1.73 1.70 1.65
0-71 0-84 74184 2.20 2-10 2.00
1.05 1.00 74163 220 210 240
0-71 0-64 74166 2.35 2.30 2.25
0-71 0.64 74174 2.00 1.95 1.90
0.82 0-76 74172 1.40 1.35 1.30
0.82 0.75 74176 1.60 1.55 150
0.93 0.88 74177 1.60 1.55 1.50
1.45 1.40 74180 1.80 1.55 1.50
0.68 0.88 74181 5-00 4.50 4.00
0.68 0.86 74182 1.50 1.45 140
0-42 0.40 74184 2.40 230 220
0.55 0.50 74190 2.15 2.10 2.00
0.92 0-90 74191 2.15 210 2.00
1.05 1.00 74192 2.15 2.10 2.00
1.40 1.30 74193 2.15 2.10 2.00
0-48 0-45 74194 1.90 1.80 1.70
0-86 0.84 74195 1.60 1.50 1.40
1.54 1.60 74198 1.73 1.70 1.85
0-82 0-79 74197 1.73 1.70 1.65
1.54 1.50 74198 3.45 235 340
2.40 2-30 74199 3.10 3.00 220

Devices may be mixed to qualify for quantity price. (TTI. 74 series only) data Is available for the
above aeries of I.C.. In booklet form. Price Up.

Oii
Quantities

p 1 p
Type

Op
1 23 100+ 1

049 0-34 041 7472 040
049 044 041 7476 044
0-25 ff 24 9.23 7480 0-74
0-25 224 0-23 7481 1.30
0-28 0.27 1326 7482 0.90
0-80 0.29 0-28 7483 1.20
0-32 0.31 0-30 7484 1.10
0-40 0.39 0.38 7483 2.00
0-40 0.39 0.38 7486 0-35
040 0.29 0-28 7489 4-00
0-40 0.39 0.38 7490 0-74
0-40 0.39 0.38 7491 1.10
040 0.38 0.38 7492 0.74
0-40 0-38 0.36 7493 0-74
0-45 0-42 0.40 7494 0.85
0-40 1338 0.36 7495 0-85
0.42 0-40 0-38 7496 0-913
0.45 0.42 0.40 74100 1.50
0-45 0.42 0.40 74104 0-70
044 0-71 0-64 74105 0.70
074 0-71 0-64 74107 0-44
DIM 145 1.10 74110 0-60
1.90 1.15 1.10 74111 0-95
1.98 1.96 1.90 74118 1.10
1.20 1.15 1.10 74119 140
1.10 1.07 1.05 74121 0-50
1.10 1.07 1.05 74122 0.88
0-32 0.29 027 74123 1.58
0.32 0.29 1327 74141 0-85
0.41 049 ff 35 74145 1.58
0-41 0.39 0.35 74150 2.50

ALL PRICES INCLUDE V.A.T.
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-the lowest prices !
BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
TI 8 203713 01,71

. T2 8 D1374 0073
T3 8 10216 °CBI D
T4 8 20381T 0081
T3 8 20382T 0082
T6 8 2034411 0044
T7 8 20345B OC43
T8 it 20378 0078
TO 8 20399A 2N1302
TtO 8 20417 A1,117

.011 55p each pal:

ND120 NIXIE DRIVER
TRANSISTOR.
suitable replacement for
118X21, 0407, 2E1893
120veb.

1 25 100+
0-19 0.17 0-18

Sil. trans. suitable tot
P.E. Organ. Metal TO -18
Eqvt wrx 300 Op each.
Any Quantity.

OP100 T03 METAL
CASE GERMANIUM
Vebo = 80 V. Vceo ss 50V
1.0. ss 10 amps. Plot=
30W. hie = 30-170.
Replaces the majority of
Germanium power tran-
sistors in the 00, Al)
and NKT range.

100+
0.48 0.44 0.40

GP300 T03 METAL
CASE SILICON
\ ebo = 100V. Veco=601
15' =15 amps. Plot =-
113W. hie =70. 1001T.=
1.MHz. Suitable replace.
ment for 2513053,
IIDY11 or BDY20.

045
1 23

10 00+048 41

NEW 8th EDITION
250 pages

TRANSISTOR EQUIVA-
LENTS BOOK. A com-
plete cross reference and
equivalents book for
European, American and
Japanese Transistors.
Exclusive to III-PAK.
81.85 each.

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

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO -18
SIM. TO 25708/8. BIT -
27/28/95A. All usable
devieeS no open or short

rcuits. ALSO AVAIL-ciBLE
in PEP Sin, to

2E7906. BCY70. When
.,rdering please stale

eference NPN or PEP
2p

20 For 0.55
50 1.10

100 For 1.92
.7116 8.25

HMO For 14.30

G.P. DIODES Op
300n1W 30 0.55
40PIV(Mitt.) 100 1.85
Sub -Min. 300 5.50
Full Tested 1,000 9.90
Ideal for Organ Builder-.

AD161'162
PAP

Mil' COMP. GERM
TR \ES. 01'11 LOW
EsT P It ICE 00 75p
I' k 1..1 Ill

LOOK
FOR OUR

AUDIO AND

ELECTRONIC

COMPONENTS

ADVERTISEMENTS
PRACTICAL WIRELESS

EVERYDAY
ELECTRONICS AND

RADIO CONSTRUCTOR

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-33V. 400n1V
Case) 12p ea, 1INV (Ton.
Hat)18p ea. IOW (80.10
Slut) 32p ea.

QUALITY TESTED SEMICONDUCTORS
Pak No. Price

Op

Q 1 20 Rea spot transistors pop . . . 0.55
Q 2 16 White spot R.F. transistors pop .. 0.55
Q 3 4 0077 type transistors . 0.55
Q 4 0 Matched transistors 0044/43/81181D 0.55
Q 5 4 0073 transistort, 0.55
Q 0 5 0072 transistor, . . 9-55
LI 7 4 ACI28 transistors pop high gain .. 0.55
Q s 4 Al:1211 transistors pop . 0.55
Q 9 7 OC/11 type transistors .. 055
t.110 7 0071 type transistors .. 0-55
Q11 2 A0I77/128 Complementary pairs

pop/riper . . . . . . 0.55
912 3 A F110 type transistors . 0.55
913 3 AF117 type transistor, 0.55
414 3 00171 II. F. type transistors .. 0.55
915 7 2929'26 Oil. Epoxy transistors

mixed colours .. 0.55
917 opt. 2 x 8T.141 & 3 x ST.I40 . 0.55
418 4 NIADT'S 2 x MAT 100 & 2 x 1151'

Q19 3 MADT'S x MAT101 & 1 x II AT

Q20. 4 0044 Germanium transistors A.F. 0.55
921 4 AC127 sip.. Gerinanimit transistors 0-55
912 20 NET transistors A.F. 11.F. coded.. 0.55
Q23 10 05202 Silicon diodes sob- . . 0.55
974 s 0.481 diodes.. . 0.55
(0/" 15 1E914 Silicon diodes 73P1 V 7510A 0.55
Q-0  OA%) Gennani lllll diodes sub-inin

1E09 ..
917 2 10A 000 P1V Silicon rectifiers

1842311 . .. 0.55
924 2 Silicon power recliners 111'213 .. 0.55
929 4 Silicon transistors 2 x 2N606, 1 x

2N697. I x 2E698 0.55
Q30 7 Silicon switch transistius 19700

p0 . 0.55
931 6 Silicon switch transistors 19711s.

npo . .

4:19 3 pup Silicon transistors 2 x 2'81131,
1 x 291131 0.55

933 3 Silicon apt. transistors 2N1711 . 0.55
934 7 Silicon up,/ transistors 29236.9,

300311Iz (code P397) . 0.55
Q35 3 Silicon pop TO -5. 2 X 252904

1 X 292905 . . . .. 0.55
910 291C40 TO -IS Oast is 30051117. 111,11 0.55
937 3 193053 up/. Silicon transistors 0.55
14:1, .-. pop 3 X 2N3703,

.! X ..2N:1711.2 0.55

555IC 65p each

MAMMOTH I.C. PAK
APPROXIMATELY 200 PIECES ASSORTED
MANUFACTURERS' FALL -OUT INTE-
GRATED CIRCUITS INCLUDING LOGIC
74 SERIES LINEAR and AUDIO AMPLI-
FIERS. MANY CODED also SOME
UNKNOWN TYPES -YOU TO IDENTIFY.

PAK NO. M.I.C. 200
PRICE EI25 per PAK including P. & P. and VAT

1974 CATALOGUE
NOW READY 10pINTEGRATED CIRCUIT PAKS

Manufacturers' "Fall Outs" w hie!! include Functional and Part.Ftinctional 1'115 s.
These are classed a outof-spec' front the maker's very rigid specifications. but
are Ideal for learning about 1.0.'s and experimental work.

Pak No. Contents Price Pak No. Contents Price
1'1000=11 x 7400 0.55 1'1046=5 x 7446 0-55
01001=12 07401 0.55 1'1 048=507449 0.55
01001= 12 X 7402 0.55 1'1050= 19 x 7450 0.55
U1003=12 X 7403
01C04=12 x 7404

0.55
0.55 1,1051=1207451 0.55

01005=12 X 7405 0.55 1'1053=12 x 7453 0.55
11C06=8 x 7406 0.55 1-1054=12 x 7454 0.55
1'1007=8 X 7407 0.55 11060=12 x 7460 0.55
111010=1207410 0.55 1'1070=8x 7470 0.55
UIC20=12 X 7420 0.55 11(172= 8 0 7472 0.55
l'IC30 = 12 X 7430 0.55 01073=8 X 7473 0.55
l'IC40.12 x 7440 0.55 01074=8 x 7474 0.55
171041=5 x 7441 0.55 11076=8 x 7476 0.55
111042=3 X 7447 0.55 171080=5 x 7480 0.55
IT1C43=3 X 7443 0.55 01081=5 X 7481 0455

VIC44=5 x 7444 0-55 UI082 =5 x7482 0.55
UIC45 =5 x 7445 0-55 UIC83 = x 7483 0.55

Pak No. Contents Price
11001=5 x 740(1
1'1090=50 7490
1'1091=5 x 7491
1'1091=5 x 7492
1'11113 x 7493
1'11111=5 x 74)14
1' = x 7493
1'1106=5 x 7490

ICI110 =5 x 74100
110111=5074111
110141=5x 74141
110151=5974151
110154=5 0 74154
1'111 9:1=5 x 74193
010199=5x 74199

0-55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55
0.55

UleXt=12 Assorted
74's 1.85

Pak, cannot he split, but assorted pieces (our mix) I available as PAK I' IC X I.

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS
NEW BI-PAK UNTESTED

SEMICONDUCTORS
satisfaction GUARANTEED in Every Pak, or money back.

Pak No. Description

1' I 120 Glass Sub -Min. General Purpose Germanium Diode -

Peke

. 0.55

1 7 00 Mixed Germanium Transistors A NIR 045
3 75 Germanium Gobi Bonded Sub -Min. like 0.45. 0547 . 045

0 4 40 Germanium Transistors like OCSI. A012. .. 045
1' 5 60 20oniA Sub -Min. Silicon Diodes 0.55

I 6 30 Oil. Planar Trans. N I'N like 11S1'95. \ 99700 . 0.55

I 7 10 811. Rectifiers TOPII AT 75001A VLTII. RAMIE up to 1000 0.55
511 Oil. Planar Diodes 110-7 Glass 750n1A like 0A200/202 . 045

II 20 Mixed Voltages, 1 Watt Zener Diodes .. 045
1'10 20 ISAY511 charge storage Diodes D0-7 Glass .. 045
I II 25 PEI' Oil. Planar Trans. TO -5 like 2E1132, 2E2904 .. 0.55

1'13 30 PE I' -N PE Sil. Transistors 00200 & 28 104 . 0.55

I 14 150 Mixed Silicon and Germanium Diodes ......055
1'15 NPN Oil. Planar Trans. TO -5 like ISFY51, 2E097 .. 0-55

016 10 3 Amp Silicon Rectifiers Stud Type up to I 0001MV .. 0.55

1'17 :10 Germaniiiin PEP .01, Transistors TO -5 like ACV 17.22 .. 0-55

'18 8 II Atop Silicon Rectifiers BY213 Type tip to 600 PIV 0.55

-10 25 Silicon NPN Transistors like 140105
1'10 12 1.5 Amp Silicon heel ifiers Top Ilat up to 1000 PI1' 045

71 30 .41,. Ilennanittio Alloy Transistors 21:3011 Series & 0071.. 0-55
1'73 30 MA DT's like MHz Series PEP Transistors
094 20 Germanium ! Anip Rectifiers WM Series rip to 300 PIV .. 0-55

I'1, 15 300 NIlle NPN Silicon Transistors 29708, BSY27 .. 045
1'20 30 Fast Switching Silicon Diodes like 1E914 Micro -Min. .. 045
I'll) 10 1 Amp S0100 TO.5 can, up to 600 PI C1031/23-600 .. 1.15

1.37 2ener Ditales 400n1W 00-7 case 3-15 volts mixed .. 0.55

133 13 Pleat is Case I ship Silicon Rectifiers IN4000 Series .. 0-55

1'34 30 Silicon PEP Alloy Trans. TO.5 1112Y26 214302/4 .. 0.55

I 25 SiliC011 Planar Transistors P51' TO -18 2519110 0.55

1'36 25 Silicon Planar N I'N Transistors TO.5 IWY50/51/52 .. 0.55

1'37 30 Silicon Alloy Transistors 00-2 PEP 00200, 25322 .. 0-55

1'38 20 Fast Switching Silicon Trans. NPN 40051H. 2E3011 .. 0-55

039 30 It F. Germ. PEP Transistors 291303/5 TO -S .. 045
0411 10 Dual Transistors 6 lead TO.5 2E7000 .. 0.55

143 "5 ail.Trans. Plastic TO- IS .1.F. 110113/1 14 .. 0-55

I44 10 Sit. Trans. Plastic TO -S 110115/NPN .. 0.55
1 45 7 35 SCR. T066 up to 60011V 1.10
I46 10 l'ilijunct ion transistors silollar to T1543
147 10 T0220111 plastic triacs 504 11.0 ... 1.10

lAs 9 NPN Oil. power trani%torg like 193055 1.10

I 49 I, 91.9 sit . 1.1a, le pos., uluISV like .2N :19r 140

Cid, No.. nom( ion...I :W.!, ale 91i en a elido 10 the t 6). I
Ilse vak. The de! v.e.. them-. I, ilnluarkrol

r 111

FREE
Gne 5:,p Pak of your
wn choice tree with
rlers value1114 or over

CADMIUM CELLS
w;r1.2 48P

NEW LOW PRICED TESTED S.C.R.'S
PIN . 100 'all 3011 61111 400

Op IP Op £2 OP OP

1 TOO 0.22 0.27 0.27 0.32 0.42 0.83
.Ia T060 0.27 0.27 0.32 0.42 0.52 0.70
-.a T1160 0.39 0.52 0.54 0.59 0.75 0.88

TOti4 0.39 0.52 0.54 0.82 0.75 0.88
7A TO46 0.52 0.55 0.82 0.67 0.114 0.99

10.5, T048 0.55 0.83 0.87 0.83 1.07 1.32
ISA T04. 0.58 0.82 0.87 0.77 0.97 1.50
10.0 TO48 1.27 1.54 1.78 1.93 4.40

253055
115 WATT SIL
POWER NPN
55p EACH

2 Amp. BRIDGE RECTS.
50 v 1151s 35P '511)1

100 v 0515 40p ..

200 v 1(315 45p ..

400 , RMS 50p ,
1,000 v Ms 55p
Size 16 mill x 16 min

D1699 NPN SILICON I./ A. I.: .1 R /.,' T .1 YEP /' I 11/'1'11' PA Y

DUAL TRANSISTOR

(similar lo 2:820601

1 95 100+

048 046 043

Pak No. Contents Price
1-1.10709 10 x 709 0.55

I.L10710 7 x 710 0.55

1  LI0741 70741 0.55

I-LIC747 5 0 747 0.55

V LIC748 7 x 748 055

SIL. RECTS. TESTED
\ 3011.1 750iii \ 1.\ 1 5 3 10.6 30.0

.1)07115016) Plastic1S0101(51110/150101iT(148)
P P PPP:,

30 OS 06 1E4001 05 08 15 21 60
100 05 07 1E4002 08 10 17 23 75
200 06 10 1E4003 07 12 22 25 1.00
400 08 15 1E4004 08 15 30 38 1.35
000 09 17 1N4005 10 18 38 45 1.90
tooT 12 19 I N4006 11 20 38 55 2.10

1000 14 30 194007 12 25 48 85 2.50
121111 35 30 58 75 3.00

DIACS
FOR 054: WITII
T 111,06'S,
BR DM (10111231/ each

10 amp POTTED
BRIDGE RECTIFIER

on heat sink.
100PIV. 99p each

TRIACS
BOM,1A 6A 111.0

TO -0 T1166 TO -40

P p Op

111110 33 55 88

55 68 99

4011V 77 83 1.21

All prices include V.A.T. Giro No. 388-7006

Please send all orders direct to warehouse and despatch department

HI-PAK
P.O. BOX 6, WARE HERTS

Postage and packing add 15p. Overseas add extra for airmail.
Minimum order 55p. Cosh with order please.

Guaranteed Satisfaction or Money Back

Practical Electronics December 1974
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Nig
FANTASTIC OFFER

GARRARD SP25 Mk. IV
PLINTH AND COVER
Garrard SP25 My IV

deck Goldring G800
Cartridge Teak fin-
ished Plinth Cover
inon hinged) All
Leads

GLOBAL'S PRICE £19.80
Carr 8 ins El 93

TURNTABLES
Pleas. add El 05 for P.OP. Ina.

Garrard SP25 Mk IV Chassis
Garrard 86SB P C Cart (Hinged

Cover)
Garrard 86SB Chassis
Garrard 001 Chassis
Goldring 101 Mk II P C G800
Goldring GL75 P C G800
Goldring GL78 P C G800
Goldring GL85 P C
Pioneer PL 12D
Sansui SR 212
Tnorens 1D125 Mk II

012.95

E47.50
E22.40
E32.00
£23 70
E3995
E44 40
E63.50
P.O.A.
P.O.A
E72.25

Thorens TD125AB Mk
Thorens TD160 ABC
Thorens TD165 ABC
Transcriptor Saturn with Vestigal

Arm

011.95
E59.95
E5295

[63.95

AMPLIFIERS
Plea" add Et  05 for P. & P. Ins
Amstrad Integra 4000 Mk II
Amstrad IC2000 Mk II
Amstrad 8000 Mk III
Eagle AA4
Eagle AA6
Metro -Sound ST2OE Mk II
Metro -Sound ST40
Metro -Sound ST60
Sansul AU101
Sinclair 2000
Sinclair 4000
Teleton GA202
Teleton SAC/206B
Teleton SA03070

025-75
E3195
£16.50
E43 10
051.25
E215.15
E3325
E4675
P.O.A.
E2995
E44 95
00.50
E23.95
E27-20

GLOBAL
AUDIO

Please Note ILer, effort
mate Iu crI6Ft as listed are

FULL 12 MONTH AFTER SALES SERVICE
We give a FULL 12 MONTH GUARANTEE on all
products purchased at any branch parts and labour
absolutely FREE

COMBINATION UNITS
Pio add E1.10 for P. 8P 8 Ins.
Goodrnans Compact 80 (Teak) E131 15
Goodman. Compact 90 0169-99
Good mans Compact 1-10 (Teak) £191.00

TIVOil Shopping Centre
1535 Coventry Road, laid),
Tel 021 706 9949

HEM
4 High View Parade
Redbridge Lane East
Woodford Avenue Ilford
Tel 01 550 1086

TUNERS
Celestion Citron 66
Celestion Hadleigh

I198.95
E3925

Mom add t1 -OS ler P. 8 P. a Ins. Goodman, Dimension 8 E127 95

Amstrad MLX 3000 [2625 Goodman. Havant SL
Goodman, Magisters

£44 50
(107 75

Eagle AAS E4595 Goodman* Magnum K2 SLEagle TST 152 E3295 Goodman, Minster E36 00Metro -Sound FMS 20 Mk II
Teleton T300

033-35
P.O.A. Goodman, Mezo 3SL

Marsden Hall 110F.0
Efte .80
E27 85Teleton ST202 E36.60 Marsden Hall 150F C E31.95Sinclair 2000

Sinclair 4000
E29.95
037-45 Marsden Halt 200F C

Marsden Halt 300F C
E39.15
075.75

Wharfedale Denton 2
Wharfedale Dovedale
Wharfedale Glendale

E29.25
E77.80
E52.65TUNER/AMPLIFIERS

Please add E1-21 for P. & P. 8 In.
Amstrad 5000 E54.95 AMSTRAD IC2000 Mk. II
Goodman. Module 80
Goodman. Module 90

E7250
E92.90 STEREO SYSTEM

Goodman. 1-10 Module E101150 Amstrad 152000 Mk II with increased power
25. 25W amplifier Complete with a pair
Of Amstrad Acoustra 2500 speakers
Garrard SP25 Mk IV deck 5800 CartCARTRIDGES

Please add 12p for P.  P. II In Plinth Cover (nCin hinged) All leads
Goldring G800H
Goldring 68006

E346
E11-20 GLOBAL'S PRICE (8075

Goldring 0800 E3.40 Carr 8 ins 03 30
Shure V15 Type 3
Shure M75EJ Type 2

E28-40
E7.90

Shure M75ED Type 2 E9-10 STEREO HEADPHONES
Shure 91ED
Shure M3D
Sonotone 9 TACHD

El1.20
E3.10
E1.30

Please odd 42p for P. a P.  Ins.
Koss ESP 6
Ross ESP 9

E47 85
E11450

SPEAKERS
Koss K7)11 Red Devil
Koss 66
Koss 66 -LC

E999
E1170
E1225

Add E7 -CO P.  P. a Ina. per Pei, Koss KD 727E E14.90
Amstrad 1500
Amstrad 2500

025.65
0211.99

Koss 747
Koss HV1

E1835
E11195

Celestion County E45.25 Koss HV1 LC E2360
Celestion Ditton 10 Mk II E42-45 Koss PRO 5 LC E2715
Celestion Dillon 15
Celestion Dillon 25

Ea550
E1245

Koss 17 11 Black
Sennheiser HD414

09.90
E10.75

Celestion Dillon ail E108.45 Sennheiser HD424 E1555

LONDON
328 Edgware Road W2
Tel 01 262 3847
174 Pentonville Road NI
Tel 01 278 1 769
120 Notting Hill Gate W11
Tel 01 229 1431
50 Stamford Hill. 915
Tel 01 806 4699

1:020=1
12 London Road North End
Tel 0/05 68321

IZEIXEM
05 Market Plain
Tel 0734 595331

1:8311113
105 St Albany Rd Tel 39832

H P FACILITIES
AVAILABLE FOR

PERSONAE EALLERSONLY

MAIL ORDERS
10 1149INTONVILL I
8050 LONDON NI
Order with confidence
Send Postal Ord.,.
Cheque. Money Order
Bank Draft. G$H. or
Cash by Rog. Mail

NO HIDDEN PRICES AT GLOBAL
AUDIO - ALL OUR PRICES ARE
SHOWN WITH VAT INCLUDED

PERSONAL CALLERS VERY WELCOME!
EOMPARE OWE PAICIS VEIN ANY IN THE 13005.

Otis MONO. 10 SkTuk049 9 10 ak, I P.
414111.10AY OPIN 0011. / pen

PLEASE NOTE All Cheques
.' uev Elders Postal OrdeTs

E s Drab ur GEo to be
rte payable to

MAUTOMEAD LTO

MIN

become
a RADIO -AMATEUR !

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

free! Brochure, without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
Dept. EB124, P.O. BOX 156, JERSEY

NAME:

ADDRESS: EB114

BLOCK CAPS please

VARICAP TUNER
LP1185/86 £10.25/pair
MC1310P Decoder I/C L315
LP1400 Decoder Module .. .. £5.15
MFC4060 Regulator I/C LO78
P.C. BOARDS MC1310P or LP1400 L187
SPEAKER BRACKETS 2 -way swivel . . £8.00/pair
READY BUILT BOARDS L2425 (I/C) or

£25.25 (LP1400)

Prices include V.A.T. P. 6 P. 25p.

B. & B. ELECTRONICS
$4 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.

Tel.: NEWARK 6895 (Anytime)

PARKERS SHEET

METAL FOLDING
MACHINES

HEAVY VICE
MODELS

With Bevelled Former Bars
No. I. Capacity 18 gauge mild steel x 36in. wide CAI carr. free
No. 2. Capacity 18 gauge mild steel x 24in. wide 413 carr. free
No. 3. Capacity 16 gauge mild steel x I8in. wide EIS carr. free
Also new bench models. Capacities 36in. x 18 gauge L40. 24in. x 16 gauge L3i.
Carriage free. Add 8°. VAT to total price of machine.
End folding attachments for radio chassis. Tray and Box making. Steel Angle
36in. model, 40p per. ft. Other models 30p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.

A. 1. PARKER. Folding Machine Works. Upper George St., Heckmendaike, Yorks. Telephone 403997
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MAPLIN ELECTRONIC SUPPLIES
ORGAN BUILDERS

Keybeerds: High quality adjustable tjpe
Sloping front 61 -note C to C. f Ig 50.
Sloping front 49 -note C to C. 04.35.
Flat front 48 -note F to E. /1435.
Contact blocks GB -2 (2 make contacts). 19p.
Palladium earth bar per octave length, 15p.
Stop tabs rocker type not engraved (white.
red. grey or black) with DPDT switch. 49p.
Gold clad phosphor -bronze contact wire per
)ard 25p.

BASIC ORGAN CIRCUIT
Leaflet MES 51 shows a complete circuit for a basic fully
polyphonic organ. Send only 15p for leaflet and start building
now REMEMBER -when you have built this organ you will
later be able to use the same top quality component parts as the
basis of a large sophisticated instrumma with al! the facilities
you want. Watch our ads for details.
LEAFLET MES 52 shows how to extend your MES 51 basic
organ to two keyboards with lots more slops. lust send Sp
istamm with an S 1 F and we will send you a copy.

REVERBERATION UNIT
Enhances the sound of any electronic musical instrument.
Ready built spring line driver module suitable for use with almost
any spring lint. 15-34.
Two types of spring line available,

Short line. 13.05.
Long line. r759.

S.A.E. please for details. Leaflet MES 24

MES announce the very latest development in organ
circuitry.

THE DM02
13 Master Frequenclee on ONE tiny circuit board.
LOOK AT THESE AMAZING ADVANTAGES
* 13 frequencies from C8 to C9. * Each frequency
digitally derived from a SINGLE h.f. master oscillator.
* Initial tuning for the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT. * Relative tuning NEVER
DRIFTS I * External control allow. Instant tune -0p
to other musicians. * Outputs will directly drive meet
type* of divider. Including the SAJ110. * And each
output can also be used as a direct tone source. * Vari-
able DEPTH AND RATE, tremulant optional extra.
* Gold-plated plug-in edge connexion. * Complete
Obre glass board (including tremulant if required) ONLY
311n. x 4.51n. * Very low power consumption.
* EXTREMELY ECONOMICAL * S.a.e. please
PRICE. * Ready built, tested for full technical
and fully guaranteed. details.
DMO2T (with tremulant) ONLY
21415. Trade enquiries
DM02 (without tremulant) 111.15. welcome.
SAJ110 7 -stage frequency divider In one 14 pin DIL
package. Sine or square wave input allows operation
from almost any type of master oscillator including the
DM02 (when 97 notes are available). Square wave
outputs may be modified to saw -tooth by the addition
of a few components. SAJ110: 1213 each OR special
price for pack of 12: 22500. 8..e. please for data sheet.

*SGAME
GDAGY

SEP5YICE

P.E. SOUND SYNTHESISER
If this project seems expensive YOU HAVEN'T SEEN OUR
PRICES'
We are stocking all the parts for this exciting project. from the
special I.C.'s right down to the nuts. bolts and spacers for
mounting the Veroboards.
Send S A E now for our detailed price lists.

E.T.1. SYNTHESISER
We stock all the parts for the "Electronics Today International.
synthesiser including all the P.C.B.'s required and all the
metalwork including a drilled and printed front panel for a mil.
professional finish.
Some of the circuits in this brilliant design are entirely original
Independent authoritative opinions agree the E.T.I International
Synthesiser is technically superior to practically all synthesisers

ailable today.av
S A.E. please for our detailed price lists

CAPACITORS
Sub -miniature
Axial lead electrolytic
Mfd V Price Mfd V Price

1 83 op 68 6. 6p
1-5 63 hp 68 16 6p
2-2 89 gp 68 63 14p
3.3 63" Op 100 4 6p Mid V Price
4.7 83 op 100 10 6p 470 6.3 6p
6.8 40 op 100 25 Op 470 10 14p
6.8 63 Op 100 40 61, 470 25 16p

10 25 hp 100 63 lop 470 40 25p
10 89 Op 150 6 6P 680 61 14p

15 16 hp 150 16 6P 680 16 16p
15 40 op 150 25 tap 880 25 25P
15 63 Op 150 40 14p 680 40 lip
22 10 op 150 63 16p 1000 4 14p
22 25 Op 220 4 6p 1000 10 16p
22 63 Op 220 10 6p 1000 18 25p
33 8.3 Op 220 16 6p 1000 25 28p
33 16 Op 220 25 Hp 1500 6-3 16p
33 40 Op 220 40 16p 1500 10 ISp
47 4 Op 220 63 26p 1500 16 2Sp
47 10 hp 330 4 6p 2200 6.3 25p
47 25 op 330 10 6p 2200 10 28p
47 40 hp 330 16 14p 3300 6.3 28p
47 63 hp 330 63 28p 4700 4 28r,

PLUGS AND SOCKETS

DIN PLUGS
2 pin II Hatt Sp
3 pin Op
4 pin. 5 pin A
(180'2 S pin 13

1240'1. 6 pin 10p

DES Socked
2 pin 6P

pi pin. 5 pin M.MUID°ISO') 4 RPS 8 way chassis
1240.1. 7p. pin 977 o105 52p

RS8 way chassis
socket ilp

PHONO
Plug plastic
Plug screened
Chassis socket

JACK
Std.

Plastic
Screened

12pSP

mono ping
Ilp
21p

Sid 4" stereo plug
Plastic lip
Screened lip
Open mono socket

10p, Moulded
mono socket 4" with
2 break contacts
lip: Moulded stereo
socket t" with
break contacts tap:
3-5mm plug plastic
ltp, screened 15e.
open socket Op.

WE KNOW YOU NEED IT !

(
The ME/ 1974
CATALOGUE
IS STACKED

with dozens 01 temp.,
new line,
RRIMMIN(. Ut F
with clear illustration.

and detailed
WE RE WAITIM, Ill

R1 %El OL A COPN
ou'll he IMPRESSED

with our POST I-REE
ordering system FX( 1111)
by our BR. t Al CF d,-

,ount %ranchers. SE A( i(.F141- I)
our UN BE 9T AB1 I- speed

of sersice Like the
step towards teal sors c

NOW' Send
for our beautifully

duced catalogue

and leave the
rest to us!

LINEARS

14.48
SG1495D. 14 -pin DIL. Four Quadrant Analogue Multiplier 11.70

.Amplifier/Multiplier 1/-0
wA723C. TO99 (T05). 2 to 37V Voltage Regulator 75p
u.A723C. 14 -pin DIL. 2 to 37V Voltage Regulator 73p
wA741C. 0 -pin OIL. Op Amp Me
u.A741C. lapin DIL. Op Amp 45p
wA747C. I4 -pin DIL. Dual Op Amp II - OS
isA748C.11-pm DIL. Op Amp SOp
ZN414. T05. TRF Radio 11.2$
Full data. pin connexions. etc.. on nearly all types above in our
catalogue. Price 25p

CA3046 Transistor array 69p
LH0042C. TO99 (T05). FET i/p Op Amp 14.25
LM3OIA. 8 -pin OIL. Op Amp 30p
MCI303L. 14 -pin. Stereo Preamplifier 11.39
MC1310P. 14 -pin DIL. FM Stereo Decoder (no coils needed) 1.3 15
MFC4000B. 4W Audio An:p 311p
MFC6040 Electronic attenuator 86p
MFC8010. 8 -pin case. IW Audio Power Amp 11.20
MFC9020. 10 -lead use. 2W Audio Power Amp 11.37
NE555V. 8 -pin DIL. Precision Timer 69p
NE561B. 16 -pin DIL. Phase Locked Loop

SWITCHES
Binary with adjustable stop I pole 2 to 12 wa,
1 pole 2 to 4 way; 4 pole 2 or 3 way. each 36p.
Mains rotary DPST 250V 2A. Hip.

Slide
Subminiature
DPDT OP

111 Toitg: la'514711. 5A

1 plate ISp.

Push to make
non -locking
14p

pole 2 to h way.

High quality 'sub -miniature'
toggle switches
SPDT I .5A 240V a.c ggp
DPDT 3A 40V a.c 77p
Four Pole DT IA 240V ac.

11.37

St tINS
P.10(1 3 pin 1.5
chassis plug with
line socket. Per
pair 30p
SA 2190 3 pin SA
chassis plug 22p
SA 1862 Line socket
for chose 25p

OMNIUM GATHERUM
PPS. 6. etc.. battery clip dual min 9y.
PP I. 9. etc.. battery clip separate per pair 6p.
Pair crocodile clips. I red. I black insulated
sleeve 10p.
Solder Multicore 22 s.w.g. 10 metres Hp
Silicone grease in special dispenser 20m1
Terminal Block 12 -way 5A lip.
Probe clips spring loaded per pair 311p.
Panel fuse holders 21Imm Sop: I -in alp.

emva
LT700 min output transformer Pn I 2k fl
Sec 50 200mW SOp.

Sub -main. Maine Transformer
6-0-6V 100mA 9Sp, I2 -0-12V 50mA 9Sp,
Sire' Both appros 30 x 27 x 25mm

Mln. Maim Transformer
Size' 46 x 31 x 30mm.
0-12V 250mA. 0-I2V 250mA 11.36.

Mains Troodonner MT3AT
Pri. 200-220-240V Sec 12-15-20-24-30V
I A t3.6ii.

Mains Transformer NfT206ATFri
200-220,240V Sec 0-15-20V I A

0-15-20V IA SILOS.

Hook.op wire, 7 strand 0.2mm. PVC covered
tinned copper wire for light general connexions
up to 1'4A II colours- black. blue brown
green. grey. orange. pink. red. violet. white
yellow. 10 metres of any one colour 20p. Pack
of II (1 of each colour) 10m. coils 12.05.
Single core screened Op per metre.
Twin individually screened lalp per metre
High gray single screened 500 100pE per
metre. ideal for high node audio connexions
ISM per metre.

Matas 3 -core sub -miniature IA black PVC
covered 10 strand 0. Imm per conductor. 71p
pet metre

POTENTIOMETERS
Rotary miniature carbon track 0" spindle

Single gang Lin or Los
5k. 10k. 25k. 504 100k. 250k.
500k. IM 251 land lk Lint 16p

Dual gang
(Stereo) without
switch Log or Lin
51t to 2M as
above 49p.

Single gang with DP au itch
250V 2.A. Log or tin 5k to 211
as above 33p.

PRINUCTI
Sub -miniature 0 1W
Vert or Boris
100. 250, 600, 11r,
2 Sk, 1311, 10k. 25k,
50k, 100k, 250k,
701Ik q 151 7p

RESISTORS
Carbon Film OW 5% 1(I to 1M; 10% 12M to 10M E12 Ip
Carbon Film 4W 5% 10 to 100; 10% 1-23f to 10M Ell Ip
Carbon Film 4W 5% 11 0 to 910k E12 & E24 Ip
Carbon Film 1W 0% ln 0 to 10M El" 34p
Metal Oxide 4W 2% 10 0 to 1M EI2* E24 ap

WI 'mound 24W 10% 0 22ohnss to 147ohma E12 lap
Wirevound 24W 5% 'ohm to 970ohnis Ell 12p

E12 values 10, 12. 15, 18, 22,27. St 39. 47, IHI, 615, 82 and decade.
E24 values 11, 13, 11 20, 24. 30. 36, 43. 51, 62, 75, 91 and decades

VAT Please add 8% Post and Packing FREE in U.K. I
Orders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES. P.O. Box 3, Rayleigh,

pito the final total. (15p handling charge on orders under E I ) Essex. Tel. Southend-on-Sea 0702 N101nines poet pre -paid envelop* supplied freewill, salary order
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ALL PRIC
SPEAKER BARGAINS
EMI 13ln x Bin 3, 8 or 15 ohm

Plain
With Co -Axial Tweeter
8 ohm only
Twin Tweeter

Type 350, 8 ohm. 20W
6iin, 8 ohm, lOW
8in, 8 ohm, 1016
121n, 8 ohm, 20W
8in x 51n, C/Mag. 5W
Bin x 5in, Dual cone 8 ohm,
IOW

ELAC 8in 8 ohm Dual cone

ES INCLUDE V.A.T.
ELAC 10in 8 ohm Dual cone
GOOD/dANS Olin 8 ohm Dual

cone
FANE, 7in x 4in, 3 or 8 ohm
ADASTRA 10in, 8 or 15 ohm,

IONV

BAKER GROUP 25 12in, 8 or
15 ohm, 25W

P. & P.

405

2.20
3.70
7.50
2.40
3.75
13.70
1.25

51n, 8 ohm, C/Mag.
2.45 24 in, 8 ohm or 64 ohm
2.25 P. & P.

3.50

2.15
110

3.45

7.95
0.30
485
010
0-15

TWEETER AND CROSSOVER Dome Tweeter 8 ohm, 30W 2.40
EMI 3iin, 3 or 8 ohm C/Mag. 1.20 Crossovers CN23 (3 ohm), CN28
Cone Tweeter 8 or 13 ohm, lOW 2.40 (8 ohm), CN216 (16 ohm) 1.20
Cone Tweeter 8 ohm, 3W 1.45 P. & P. 0-15
Horn Tweeter 8 ohm, 20W 6.40

KIT FORM CABINETS. TEAK
MEER. 12in X 12in X 8in with

8in x 5in or Olin and 3lin
cutout 2.45

17in x 10in x 9in with 8in or

13in X 8in cutout 450
18in x llin x Sin with (Sin x

8in cutout for EMI 350 4.25
P. & P. each 045

MICROPHONES
CM70 Planet stick metal,

switch crystal 1155
DM160 Dynamic omni-dir, ball

metal 485
UD130 50K/600 ohm, unldir,

ball metal 515

TW209 545
CONDENSER MIKE 600 ohm,

unidIr 9.65
Cassette Stick Mike with R.

Control on/off switch (2.5
and 3.5mm J/Ply) 1.411

P. 4 P. 420

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

spare Bib, etc.) 810
1.00 X25 25W (low leakage) 1.90

P. 4 P. 0.10

CARTRIDGES AND STYLI
ACOS GP91/2SC or 38C Stereo

comp. 1(00
0P93/1 or 93/1 Stereo crystal 1.35

GP94/1 or 96/1 Stereo ceramic 1.75
GP101 Crystal comp. 0.80
0P104 Stereo ceramic 1.85

BSR XSM tir5X11 Crystal comp. 1.70
SX6M or SX13H Crystal cutup. 1.90
SC3M Stereo ceramic 2.60

SONOTONE 9TAHC or 9TAHC/G
diem. i-so
3509 Stereo ceramic diem. I.90

OOLDRINO 0830 2.95
0800 3.95
0800E 6.90

P. & P. 0 10

D. Diamond Eitylii for above 1.25
0800/0830 I.95
0800E 3.95

1'. & P. 0.05

BATTERY ELIMINATORS
240V input 6, 7-3 or 9 300inA Z95
12V d.c. input (please specify

output) 6, 7.5 or 9 d.c. output
at 300mA 2.30

P.4 P. 015

TAPES Stnd.
5in 50p
Shin 65p
7)n 85p

LP DP PLASTIC LIBRARY CASES
859 11,5
809 1.88 inoin Reels 18p. 31 in. SSP Ti3 24-

140p 1.809 P. & P.1-3 9p each. 4 or more lot sop

LOW NOISE CASSETTES
1-5 8-10

C60 350 335
C90 45p 43p
C120 55p 52p

11-20
80p
40p
50p

assent Head Cleaner
Cassette Cases
P A, P 1-5 each
1,-B lot
11-20 post free

0.35
0. IS
0 03
0.15

BIB ACCESSORIES
Tape Editing Kit, Ref. 23 1.35
Recording Tape Splicer, Ref. 20 1.15
Caesette Tape, Editing, Ref. 24 1.50
Cassette Salvage Kit, Ref. 29 0.45
12'a Caseette Case, Ref. 34 1.50
Stylus Balance, Ref. 32A 1.20
Spirit Level, Ref. 46 0.50
HiFi Stereo Test Cassette 2.10
OrooveK leen Record Cleaner 1.90

P. & P. 0.10

CALCULATORS
SINCLAIR Cambridge

Scientific
219.00
22400

WHARFEDALE SPEAKER
BARGAINS P & P
Linton 2 Kit (pr.) 1400 1.00
Glendale 3 Kit (Pr.) 33450 1.30
Dovedale 3 Kit (pr.) 52.00 1.30
Denton 2 Speaker (pr.) 3600 2.00
Linton 2 Speaker (PM 3940 2.00
Dovedale 3 Speaker (each) 42.00 2.00
Glendale 3 Speaker (on) 5710 360
Kingsdale 3 Speaker (each) 5495 3.00

Send 25p for COMPLETE CATALOGUE, refundable upon Bret order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED

Subject to manufacturers' increase and availability

Riversdale Electronics
Mail Order Department PE12

P.O. Box 470, Manchester M60 4BU

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

EASY -TO -USE
DISPENSERS

Size 5

Savbit alloy
18 swg. 32p

(illustrated)
Size 19A

60/40 alloy

18 swg. 34p

Size 15

60/40 alloy

22 swg. 36p

IDEAL FOR HOME
CONSTRUCTORS
Size 1 cartons in 40/60, 60/40

and Savbit alloys
in 7 gauges 56p

Size 12 REEL
for Service
Engineers and
Electricians.
18 swg

Savbit alloy. f1.72

BIB WIRE STRIPPER AND CUTTER
Deluxe Model 9 Automatic opening spring,

. locking catch, plastic -covered handles. Case
hardened and precision ground. Adjusts

to most wire sizes. Cuts and strips
flex, splits plastic twin flex. 90p

Prices shown are recommended retail. excluding V AT
From Electrical and Hardware Shops. If unobtainable send 10p p&p direct to
Bib Hi-Fi Accessories Limited. Hemel Hempstead, Herts HP2 7EP

Phoenix
Electronics
(Portsmouth) Ltd.
139-141 Havant Road.
Drayton, Portsmouth. Hants

P06 2AA

Full member of AFDEC-the industry's association of
franchised electronic component distributors.
Our prices include VAT at the current rate -and
carriage on all goods is free.
Send for our catalogue and price list -we'll mail that
to you free, too.

THIS MONTH'S BARGAIN OFFER
Professional soldering kit, 25W iron, spare tips, tool
and solder, together with 10 x ACY30, 10 x 2N3394,
2 x WO2 bridges, and 2 x PP3055 Plastic Power
Transistors. -Current List Value £6-50.
Bargain Pack PEP/1A-£4.30

Please send your catalogue -free!

Name

Address

PEP/1A
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YATES ELECTRONICS
(FLITWICK) LTD.

DEPT. PE, ELSTOW STORAGE DEPOTK EMPSTON HARDWICK, BEDFORD

RESISTORS
4W and 4W
.5W 2% ELECTROSIL

PIHER.

Power Values Price
watts Tolerance Range available 1-99 100+

5% 4.70-2-2M 0 E24 I Op 1Ip
1014 3.3M 0 -IOM 0 Ell 1.3p l I p
2% i 0 ri- i m ft E24 3.5p 3p

i 10` 1 0-3.9 0 E12 1.3p 1.1p
4 5/0 4.70 -IM 0 E12 I.3p 1Ip
4 10% 1 0-10 0 E12 8p 7p

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

DEVELOPMENT PACK
0.5 watt 5% Piher resistors 5 off each value 4.7 0 to 1M 0.
El 2 pack 325 resistors E240. E24 pack 650 resistors L470.

POTENTIOMETERS
Carbon track 5k 0 to 2M 0, log or linear (log 4W, lin 4W).
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch, 29p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 500 0 and decades to 5M 0. Horizontal or vertical P.C. mounting
(0.1 matrix).
Sub -miniature 0.1W, 6p each. Miniature 025W, 7p each.

TRANSISTORS
AC107 16p BC 09 14p BDI 15 75p BF337 46p ZTX300 18p
ACI 26 18p BC 15 16p BD116 60p BFY50 22p ZTX302 20p
AC127 18p BC 16 15p BDI24 8Ip BFY51 22p ZTX341 18p
ACI28 18p BC 17 23p BDI31 60p BFY52 22p ZTX500 18p
AC141K 22p BC 25 15p BD132 64p BRY39 4lp ZTX503 2Sp
AC142 25p BC 42 24p BD140 66p MIE340 47p 2N2646 60p
ACI65 20p BC 43 lIp BDY32 57p M1E370 66p 2N2904 28p
AC176 18p BC 47 12p BFI 15 32p 0C26 90p 2N2905 32p
AC I 87 22p BC 48 12p BF158 22p 0C28 90p 2N2926 12p
AC188 22p BC 49 lip BF159 lip 0C35 90p 2N3053 3Ip
AC193K 28p BC 53 18p BF160 23p 0C42 16p 2N3054 60p
AD I40 53p BC 54 18p BF I61 26p 0C44 12p 2N3055 60p
AD I 43 73p BC 57 ISp BF164 22p OC45 lip 2N3702 15p
AD149 70p BC 58 I5p BF I 73 28p 0070 lip 2N3703 14p
AD161 42p BC 59 14p BF I 77 29p 0071 12p 2N3704 20p
AD162 42p BC 69 ISp BF I 78 43p 0072 lip 2N3705 20p
AF 14 2Sp BC 71 13p BF179 4lp 0075 lip 2N3706 19p
AF 15 25p BC 72 22p BFI 80 42p OCBI lip 2N3707 20p
AF 16 25p BC 77 20p BFI81 32p 0082 12p 2N3708 20p
AF 17 25p BC 82 15p BF182 41p OCP71 35p 2N3709 19p
AF 18 50p BC 82L 16p BFI83 43p ORPI 2 65p 2N3710 19p
AF 21 50p BC 83 15p BFI84 32p TIP29A 49p 2N3711 19p
AF 26 50p BC 83L 16p BFI85 32p TIP30A 58p 2N3819 32p
AF 27 50p BC 84 18p BFI94 14p TIP3I A 62p 2N4062 iSp
AF 39 53p BC 86 15p BF195 17p TIP32A 74p 40360 46p
AF 78 48p BC 87 iSp BF196 15p TIP33A 98p 40361 43p
AF 80 50p BC212 13p BFI97 16p TIP34A I48P 40362 4Sp
AF 86 .,I19p BC212L 15p BF200 40p TIP41A 79p 40363 88p
A F239 48p BC2 I 4L 19p BF259 25p TIP42A 90p 40406 44p
BC107 13p BCY70 21p BF262 26p TIP43 35p 40486 90p
BC108 13p BD I I2 51p BF263 26p ZTX 108 18p

ZENER DIODES WIRE WOUND POTS. 3W, 10,25,
400mW 5% 3 3V to 30V, 12p. I 50 0 and decades to 100k D. 50p.

DIODES
RECTIFIER
BY127 1250V
1N4001 50V
IN4002 IOOV
I N4004 400V
IN 4006 800V
1 N4007 1000V

A 12p
A 7p
A 13p
A 8p
A 10p
A 10p

SIGNAL
0/585 7p
0A90 Sp
0A91 Sp
0A202

75oP1N4148
BA114 84

SLIDER POTENTIOMETERS
86mm 9rnm 16rnm, length of track 59mm.

SINGLE 10K, 25K, 100K log. or lin. 50p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE. lip.
FRONT PANEL, 90p.
18 Gauge panel I2in 4in with slots cut for use with
slider pots. Grey or matt black finish complete with
fixings for 4 pots.

BRUSHED
ALUMINIUM
PANELS
I 2in 6in, 37p
I2in < 2fin, 14p
9in 2in, lip

THYRISTORS
2N5060 50V 0.8A 65p
2N5064 200V 0.8A 80p
106F 50V SA 55p
106D 200V SA 80p

HEATSINKS-REDPOINT
2W 24p
3W 36p

4W 45p
6W 60p

TO5 Clip
TO18 Clip

Sp
5p

TRANSFORMERS All have 240V primary
MT30/2 0-12-15-20-24-30V 2A t3.85
MT50/5 0-19-25-33-40-50V -5A 42.50
MT50/ 0-1 - - 3- -50V IA (315
MT50/2 0-19-25-33-40-50V 2A E420
MT60/4 0-24-30-40-48-60V IA 0.30
MT60/ I 0-24-30-40-48-60V IA E480
MT6012 0-24-30-40-48-60V 2A C680

TOI Single Sp
TOI Double 8p

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER [2.

Catalogue sent free on request, 10P
stamp appreciated.

PLEASE ADD 8% VAT

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0-0I pF, 0015pF, 0 022µF, 0033pF, 0047µF, 35p; 0068µF, 4p;
011(F, 45p; 0-1510F. Sp; 022pF, Sip; 033pF, 7p; 047pF, 9p; 068pF. 12p;
I -04F, 145p; 1.5pF, 22p; 2 2pF, 26p.

MYLAR FILM CAPACITORS IOOV
0.001µF, 0002µF, 0 005pF, 001µF, 0.02µF,
3p. 0 04pF, 0 05p.F, 0068µF, 0 1pF, 6p.

CERAMIC DISC
CAPACITORS
I 00pF to 10,000pF, 2p each.

ELECTROLYTIC CAPACITORS
(pF/v) 1/63, 1 5/63, 22/63, 33/63, 47/63. 68/40, 68/63, 10/25, 10/63, 15/16, 15/40,
15/63, 22/10, 22/25, 22/63, 33/63, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40. 68/63,
68/16,100/4,100/10,100/25.150/6'3.150/16, 220/4.220/6 3,220/16,330/4,6p. 47/63.
100/40:150/25, 220/25, 330/10, 470/63, 7p. 68/63, 150/40, 220/40, 330/16, 1000/4.
10p. 470/10, 680/63, I 1p. 100/63, 150/63, 220/63, 1000/10, 12p. 470/25, 680/16,
1500/63, 13p. 470/40, 680/25, 1000/16, 1500/10, 2200/63, 18p. 330/63, 680/40,
1000/25, 1500/16, 2200/10, 3300/63, 4700/4. 21p.

SOLID TANTALUM BEAD CAPACITORS 12p
011..F 35V 22µF 35V

022pF 35V 4.7pF 35V
0.47µF 35V 613pF 25V

1OpF 35V 10pF 25V

22pF 16V
33pF 10V
47pF 6-3V

100pF 3V

VEROBOARD
Cl 015

25 35- 26p 28p
2-5- 5 28p 2.8p
36 x 31 28p 28p
31- x 5 34p 34p
17 x 25 9Sp 77p
17 x 36 130p 108p
17 x 31- (Plain) 86p 72p
17 ..- 2-5 (plain) - 5lp
2-5 5 (plain) - I9P
25- 3/ (Plain) - ISp
Pin insertion tool 62p 62p
Spot face cutter 52p 52p
Pkt. 50 pins 20p 20p

JACK PLUGS AND SOCKETS
Standard screened 32p 2.5mm insulated 13p
Standard insulated 18p 3.5mm insulated 13p
Stereo screened 44p 3.5mm screened 22p
Standard socket 15p 2.5mm socket 14p
Stereo socket lip 3.5mm socket 14p

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180°, 5 pin 240'. 6 pin
Plug 12.p. Socket 8p. 
4 way screened cable, 26p/metre.
6 way screened cable, 3Ip/metre

BATTERY ELIMINATOR [1.70
9V mains power supply. Same size as PP9 battery.

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.0IpF 12p 0047pF 16p 0.220F 28p
0-022pF 14p 0. 1pF 20p 047pF 36p

POLYSTYRENE CAPACITORS 160V W/o
10pF to 1,000pF El 2 Series Values, 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI
The GDI is the world's first semiconductor that can convert a concentration of
gas or smoke into an electrical signal. The sensor decreases its electrical resis-
tance when it absorbs deoxidizing or combustible gases such as hydrogen, carbon
monoxide, methane, propane, alcohol. North Sea gas, as well as carbon -dust
containing air or smoke. This decrease is usually large enough to be utilized
without amplification. Full details and circuits are supplied with each detector.
Detector GDI E2. Smoke and Gas Detector Kits, mains operated with audible
alarm [5.60. Mains operated Meter Indicator [7.90. Mains/Battery Gas Leak
Detector L1260. 12/24V Battery operated LI340. 12V Battery operated Two
Remote Sensors L12.80. NOTE. The battery operated kits incorporate our
patented circuit tominimise battery drain. Typically 120mA for 12V. These kits
contain all parts required with the exception of case. Suitable case mains operated
kit EI60. Battery operated kits [5.

PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in high
relief.

METERS 2' Scale -500µA, I mA, 10mA. 10OrnA L3 30

BULGIN MAINS CONNECTORS
3 Pin IIA Chassis Plug 18p 3 Pin I5A Chassis Socket 30p

Line Socket lip Line Plug 24p
3 Pin 3A Chassis Plug 24p

Line Socket 28p 3 Pin 3A Chassis Socket 34p
Line Plug 40p

3 Pin SA Chassis Plug 24p
Line Socket 32p 2 Pin SA Line Plug 20p

THERMISTORS
VAI005 I5p
VA 1026 15p
VA1033 15p
VA10555 15p
VA1066S 15p
VA1077 ISp
R53 E1.35

WAVECHANGE SWITCH 33p
1 p 12W, 3p 4W, 2p 2W, 2p 6W,

4p 3W

ROTARY MAINS SWITCH
D.P. 2A 3Sp

LINEAR IC's
709 14 pin DIL 40p
741 8 pin DIL 40p
741 14 pin DIL 38p
723 14 pin DIL 9Sp
747 14 pin DIL 85p
748 8 pin DIL 45p
DIL Sockets 14 pin and 16 pin 16p
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WILMSLOW
AUDIO

THE Firm for speakers!

SPEAKERS
Baker Group 25 3. 8 or 15 ohm
Baker Group 35 3. 8 or 15 ohm
Baker Group 50,12 8 or 15 ohm
Baker Deluxe 12in dcone
Baker Major 12in &cone
Baker Regent'
Baker Superb
Baker Auditorium 12
Ce estion M111000, 8 or 15 ohm
Ce estion PST8 for Unilex
Ce estion GI2M 8 or 15 ohm
Ce estion G12H 8 or 15 ohm
Ce estion G15C 8 or 15 ohm
Ce estion G18C 8 or 15 ohm
Co el 6f in &cone roll surf 8 ohm
Co al Bin &cone roll surr 8 ohm
EM 13in . 8in 3. 8 or 15 ohm
EM 13in 8in 150 d,c 3. 8 or 15 ohm
EM 13in 8in 450 titw. 3. 8 or 15 ohm
EM 13m 8in type 350 8 or 15 ohm
EM 13in 8in 20W bass
EM 6fin 93850 4 or 8 ohm
EM Sin 98132CP 8 ohm
EM 8 . 5 d/cone roll surr IOW
EM 2fin tweeter 97492AT
Eagle DT33 30W tweeter
Eagle HT15 horn tweeter
Eagle CT5 cone tweeter
Eagle CTIO tweeter 8 or 16 ohm
Eagle MHT10 horn tweeter
Eagle crossover CN23 CN28 CN216
Eagle FR4
Eagle FR55
Eagle FR8
E lac 9 v 5 59RM109 15 ohm. 59RM114 8 ohm
Elac 6fin 6RM171 d/c roll surr
Elac 63in 6RM220 &cone
Elac 4in tweeter TW4
Elac 10in &cone IORM239 8 ohm
Elac 8in 8CS175 3 ohm
Fane Pop 15W 12in
Fane Pop 25/2 25W 12in
Fane Pop 40W 10in
Fane Pop 50W 1211,
Fane Pop 55 60W 12in
Fane Pop 60W 15in
Fane Pop 100W 18in
Fane Crescendo 12A 100W 121n
Fane Crescendo 128 bass
Fane Crescendo 15in 100W
Fane Crescendo 18in 150W
Fane 801T Bind c roll surr.
Face 807T Bin dc roll surr
Fane 808T 8in do
Fane 701 twin ribbon horn
Fane 910 horn
Fane 920 horn
Goodmans OP 8 or 15 ohm

C7.75
C8.50

£1250
00.75
C8.50
£775

£14.50
02.50
00.95
£2-55

02.00
£1500
C24.00
03.00

E2.50
£3.25
C2.25
E2.50
03.75
0.25
£6 60
£3.00
£2.50
U.50
045
045
0.80
0.75
E2.55
£3.80
£1.50
0.30
£8.35

£10.65
E2-80
£3.50
E2.65
£1.21
£2.65
£250
£460
£6.95
£850

01.00
£1250
03,00
U2.50
£29-00
£2900
06.00
09.95

£7.00
045
£2 75

£3500
£12.75
033-00

05 00

Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12P -D 8 or 15 ohm
Goodmans 12P -G 8 or 15 ohm
Goodmans Audiomax 12A0 100W
Goodmans Audlomax 15AX
Goodman I5P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Midas 750
Goodman Axent 100 tweeter
Goodmans Audiom 100 12in
Goodmans Axiom 401 12In
Goodman Twinaxlom 8
Goodmans Twinaxiom 10
Kef T27
Kef T15
Kef 13110
Kef B200
Oct B139
Kel DN8
Kat DN12
Kef DN13
STC4001G super tweeter
Richard Allan CG8T 81n clic 'surr.
Wharfedale Super 1ORS/DD
2fin 64 ohm. 70rrim 80 ohm. 70mm 8 ohm
2fin 75 ohm
7in x 4in 3 or 8 ohm
8in 5in 3 or 8 ohm
10in v bin 3. a or 15 ohm

SPEAKER KITS
Baker Major Module
Fane Mode One
Goodmans DIN 20
Heinle XLK25
Helms XLK30
Helene XLK50
Kefkit 2
Kelkit 3
Richard Allan Twinkit
Richard Allan Triple 8
Richard Allan Triple
Richard Allan Super Triple
Wharfedale Linton 2 kit
Wharfedale Glendale 1 kit
Wharfedale Dovedale 3 kit

0.30
02.95
C16-75
05.75
E39-65
£42-00
C21-00
[1600
[1600
C7.25

012-00
C17.25
C8-25
[9.00
£5.25
06.00
C7-25
£8.25

C14-25
C2.00
C4.95
03-30
£6.15
£635
C9.80
[0.85
CO.50
01.40
£1.50
02.30

each 00-75
each £9.90
each £9.75
Pa., £11.00
pair 01495
pair £3995

each 06.75
each £895

each £13.75
each £1995
each 03,75
pair 09.25
pair £34 50
pair 02.50

PA/DISCO AMPLIFIERS
Icarr. and ins. El)

Baker Major 100 watt
Linear 30/40
Linear 40/80
Linear 80/100
Linear 100 watt slays £44 00

Eagle PA range in stock -ask for catalogue

FREE with speaker orders over £7

119 75
£30 00
£35 00
C59 75

Hi-Fi Loudspeaker Enclosures' book
All units guaranteed new and perfect Prompt despatch Carriage and packing speakers 3 p each, speaker .ts 7/p
each (C1.50 pair) tweeters and crossovers 20p

Send stamp for free booklet Choosing a Speaker
ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO (Dept. PE)
Loudspeakers: Swan Works. Bank Square. Wilmslow. Cheshire. SK9 1HF.
Discount Radio. PA. Hi-Fi  10 Swan Street. Wilmslow.

TheCassettes bestbuy!

Agfa Low Noise Cassettes
AT LESS THAN HALF PRICE!

ceo

ceoC120

 'n,u

.63P
5017

0s 80

752.10.
58

ease
72 .55

20

1 5 10

AGFA HIGHDYNAMIC SUPER CS° : sop CC 70
:

C120
sap
11110

r 3  35
04.90

76.80
09 - 80

AGFA STEREO-CHROM 1 , .a.

CHROMIUM DIOXIDE = .5p
El 08

04.20
75.35

51130
710.60

SAME DAT DESPATCH P A P 8.8.8P

WILMSLOW AUDIO
(DEPT. PE)

10 SWAN STREET. WILMSLOW,
CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes -send stamp for list

BEGINNER'S GUIDE

TO

ELECTRONICS

by Squires Price E2.10

ELECTRONIC SECURITY SYSTEMS
by Leo G. Sands. Price 1310.
UNDERSTANDING SOLID STATE
ELECTRONICS by Texas. Price 41'30.
TELEVISION ENGINEERS' POCKET
BOOK by P. J. Goldrick. Price L2-70.

HANDBOOK OF IC CIRCUIT PRO-
JECTS by Ashe. Price £160.
TRANSISTOR AUDIO AND RADIO
CIRCUITS by Mullard. Price E2.

TEST EQUIPMENT FOR THE RADIO
AMATEUR by Gibson. Price 42.

HOW TO USE INTEGRATED CIRCUIT
by W. Streeter. Price LI 60.
MAZDA BOOK OF PAL RECEIVER
SERVICING by D. J. Seal. Price [4.
HIGH FIDELITY DESIGNS by Wireless
World. Price [1.20.
ELECTRONIC ORGAN SERVICING
GUIDE by R. G. Middleton. Price E2-45.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books

19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 4185
Closed Saturday I p.m.

BUILD

A

PROFESSIONAL

TELEVISION

CAMERA
Complete kits available as designed
by "Mullard" includes a comprehen-
sive construction manual, less tube
and lens at £60.00 + VAT. Lens and
tubes also available from stock.
UHF Modulator Kits at L719 includ-
ing P. & P. & VAT. Allows standard
domestic TV to be used as monitor
(Modulator also suitable for TV
Tennis and other similar games).

Send 5p stamp for illustrative
brochure and price sheet.

CROFTON ELECTRONICS
124 Colne Road, Twickenham

Middlesex TW2 6QS
Tel. 01-898 1569
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SHEER SIMPLICITY!
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The HY5 ts a complete mono hybrid preamplifier. Ideally
suited for both mono and stereo applications. Internally
the device consists of two high quality amplifiers-the
first contains frequency equalisation and gain correction.
while the second caters for tone control and balance.

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV RIAA: Ceramic Pick-up
3OmV: Microphone 10mV; Tuner 100mV; Auxitiary 3-100mV;
input/impedance 47611 at lkHz. Outputs: Tape 10OrnV;
Mein output Ddb (0,775V RMS). Active Tone Controls:
Treble x 12db at 10kHz; Bess -.-121:11, at 100Hz. Distortion:
0.5% at 1kHz. Signal/Noise Ratio: 68db. Overload Capa-
bility: 40c10 on most sensitive input. Supply Voltage:

16-25V

PRICE £4.50 - 36p VAT
P 8 P free

The HY50 is a complete solid state hybrid HI-Fi amplifier
Incorporating its own high conductivity heatsink her-
metically sealed in black epoxy resin. Only five connections
are provided. input. output, power lines and earth.

TECHNICAL SPECIFICATION
Output Power: 25W RMS into IMO. Load Impedance(
4-1136O. Input SensItIvIty Oclb (0.775V FINS). Input
Impedance: 47k1 Distortion: Less than 0.1% at 25W
typically 0.05%. Signal/Hobe Ratio: Better than 75db.
Frequency Response ICHz-50kHz t 3db. Supply Voltage:
- 25V Slzfr 105 50 - 25mm.

PRICE £5.98
+ 48p VAT
P. & P. free

The PSU50 can he used for either mono or stereo systems

TECHNICAL SPECIFICATIONS
Output voltag: 25V. Input voltage, 210-240V Sloe' L 70
D 90 H 60mm

PRICE £5

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,

Nackington, Canterbury,
Kent CT4 7AD.
Tel. (0227) 63218

Please Supply
Total Purchase Price
I Enclose Cheque  Postal Orders  Money Order 
Please debit my Access account  Barclaycard account 
Account number
Name and Address
Signature

Practical Electronics December 1974 1(14-



G. F. MI LWARD, 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

12 VOLT FLUORESCENT LIGHTING
SMALL ELECTROLYTICS
Ref
No

Capa- Volt- Price
city age .

H8i3 30F 50V 4p
H8. 3A fluF 50V 4p
H8 5 5uF 10V
H8 6A 10uF 10V 4p

H8. 9A 204IF 70V

4p

H8, 8A 160F 16V 4p
4p

11810 22uF 50V 4p
H8.11 25uF 12V 4p
HH88.1123AA 330fF 5100,,V 4p

4p
H8.14 40uF 25V 5p
H8 14A 400F 16V 4p
H8, 15A 40uF 35V 4p
H7. 1A 50uF 10V 4p
H7.2A 64uF 2 5V 2p
I-17 4 64uF 15V 4p
H7 9A 125uF 4V 4p

2v5V 3pHH77 117A 160sF160,,F

6p
44711A 150uF 16V 5p
H7i14 220uF 50V 10p
447,14A 220uF 16V
H7.15 220uF 25V

6p
5p

H7 15A 220uF 35V 10p
H6 IA 250uF 4V 3p
116 3A 3201.IF 2 5V 3p
H64 3201E 10V Op
H65 330uF 25V 10p
H6i5A 33fluF 35V 15p
H6 8A 470uF 35V 20p

Postage 25p per order

1111
1

-
7

INVERTER TRANSFORMERS 13/15W 70p
(CIRCUIT INCLUDED)
''CURRENT ECONOMY" TRANSISTOR (600 ma.) 50p
"MAXIMUM LIGHT" TRANSISTOR (1.3A) 50p

104.
VOLTS

30.C,

111111Iris
RESISTORS/CAPACITORS TO SUIT 15p
LAMPHOLDERS (LONG LEAD) 30p PAIR 1111

(SHORT LEAD) 20p PAIR
WHITE ENAMEL CASE, 18in or 21in (POSTAGE 30p) 70p
TUBE, 18in-15W or 21in-13W 45p
(NOTE: TUBE ONLY SUPPLIED IF CASE ORDERED, TO
PREVENT POSTAL DAMAGE)
13W FITTING READY BUILT AND TESTED-INCLUDING TUBE
(POSTAGE 30) £3.75p
POST/PACKING. 25p PER ORDER EXCEPT WHERE SHOWN

NEW IMPROVED
CIRCUIT!

Drives 21in 13W
18in 15W
or adaptable for

2 x 12in 8W

100 i-i. WATT RESISTORSE 1 , 00 CERAMICW
CAPACITORS
100 DIODES

1 VEROBOARD CUTTER
5 i ,r1 . 1 In 0 15 BOARDS£ 1 so ins ODD PIECES
VERO

£ 1
LOAAnSKSET TTEE EOENDU S E D

TRANSISTORS
BC108 ETC.

£ Eq,TMCAZ'
& CAPACITORS

POSTAGE 25p I PACK No 1
POSTAGE 25p PACK No 3 POSTAGE 25p PACK No 5

POSTAGE 30p PACK No 7

E 1
100 RESISTORS
100 CERAMIC
CAPACITORS
100 POLYSTYRENE
CAPACITORS

El 100 RESISTORS
100 CERAMIC
CAPACITORS
50 MULLARD POLYESTER
CAPACITORS

E 1
1 TRANSISTOHISED

I TRACER KIT
1 GRANSISTORISED
SIGNAL INJECTOR KIT

100 CAPACITORS£ 1
100 RESISTORS

(ASSORTED TYPES)

POSTAGE 25p PACK No 2 POSTAGE 25p I PACK No 4
POSTAGE 25p

I PACK NO 6 POSTAGE 25p l PACK No 8

NOTE: ALL GOODS PLUS 8% VAT (EXCEPT OVERSEAS)

ADCOLA SOLDERING KITS
INCLUMg WE FAMOUS AlVAbEk" rOMENNS INCIAUMENT

INCLUDES VAT
POSTAGE

FREE!

ADCOLA PRODUCTS LTD ADCOLA HOUSE GAUDEN ROAD LONDON, SW4 6 LH
VA. T. REGD.No.235 6153 72 REGD.No. 442762

ENCLOSING P/O, CHEQUE FOR SOLDERING KIT/S

NAME

A quality soldering kit at a price which may never be
repeated due to rising costs. The kit comprises of the
renowned Invader Soldering Tool (high safety standards
low leakage with easily removable bits). Two spare specially
shaped bits (heavy duty and P.C.B. work). Safety stand
with bit storage provision, dispenser of multi cored solder,
and hints and tips soldering leaflet, all in a presentation
styrene pack. Attach your plug and solder with Adcola.

ADDRESS

VADER" SOLDERING KIT
. MAMAS

momommmortmrtimmmgmmnati
mut ImOdiNE tlta %Olt.

 PE
MMMMM MIMI I= NMI MEI MO =111111= NM MN III .1
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ALL OU
BSR HI -F1 AUTOCHANGER
STEREO AND MONO

11Play 12.10 or 7 records. ...-
Auto or Manual. A high
quality unit backed by BSR Al
rellsbillty with 12 months'
guarantee. A.C. 200/250V ,..:..11
Size 133 . 11(in.
Above motor board 331n. below motor board 231n.

with STEREO and MONO ....
CARTRIDGE Lb  95 Post 45p.

PORTABLE PLAYER CABINET
Modern dign. Resin covered.
Vynair front grille. Chrome fittings.
Size: 17 15 Bin pprov.
Motor board cut for BSR deck £450 Post 45p.

COMPACT PORTABLE STEREO HI-FI
Two full size loudspeakers 133 10 - 311n. Player unit
clips to loudspeakers making It extremely compact,
overall size only 133 10 . Eln., 3 watts per channel,
plays all records 33 r.p.m., 45 r.p.m. Seperste volume and

tons control.
240V a.c.

mains.

Bargain Price
Attractive £25Teak finish
Weight 13 lb. 85p carriage

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH ,,,
0-60 MINUTES L,l-U !'..! 250 `"""1..-
Single pole two-way. Surface mount-
ing with fixing screws Will replace
existing wall switch to give light
for return home. garage. automatic
anti -burglar lights. etc Variable knob
Turn on or oft at full or intermediate
settings Brand new and full guaranteed
TEAKWOOD LOUDSPEAKER GRILLES will easily fit to
baffle board. Size 18, . 1031n -75p. 104 . 7,In-45p

WEYRAD P50 -
RA2W Ferrite Aerial 85p
I.F. P50/2CC 470 kc/s 40p
3rd I.F. P50/3CC 00p
Spares Cores 3p
P50/1AC 60p
Millard Ferrite Rod 8 r In

TRANSISTOR COILS
Drivr Trans. LFDT4 65p
Printed Circuit. PCA1 85p
J.B. Tuning Gang [1 .20
Wyred Booklet 10p
OPT1 65p

20p. 6 i. in. 20p. 3 lie. 10p.

VOLUME CONTROLS
5 K. ohms to 2 Meg. LOG or
LIN. L/S 20p. D.P. 35p.
STEREO L/S 55p. D.P. 75p.
Edge 5K.S.P.Trarmistor25p

80 Ohm Coax 5p yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd. £2, 60 yd. E3
FRINGE LOW LOSS
Ideal 625 and colour 10p Ya

8in. or 10 x 6in. ELAC

HI-FI SPEAKER
Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16.000 c/a. Bass resonance
55 c/s, 0 ohm Impedance.
10 watts. music power.

Post 25p

E.M.I. 132 x 8in.
SPEAKER SALE!
With twin Masters.
And crossover. 10 £450watt. State 3 or 8 or
15 ohm. As illustrated. Post 20ci

With flared tweeter cone and ceramic
msgnet. 10 watt.
Basses r. 45-60 c/s. 02 75
Flux 10,000 gauss. ge,
Slate 3 or 0 or 15 ohm. Post 25p

Bookshelf Cabinet Teak finish 16 10  in
13In 81n Bass Woofer, 20 watts. ES SO £6  60p. 41 sp

SET OF 3 MOTORS FOR
COLLARO STUDIO

115 VOLT TAPE DECK
El - 50 Post 50p

BLANK ALUMINIUM CHASSIS. ID s.w.9. grin. sides
6 4In 45p, 8 6in Op, 10 7ln 65p, 12 Bin 85p,
14 9in 90p; 16 6in 90p; 12 31n 50p, 16 10In El.
ALUMINIUM BOXES. 3 3 3In 60p, 4 4 4in 70p,
6 4 4in 80p;9 4 410 El; 12 - 4 4in Cl 30.
ALUMINIUM PANELS 10 s.w.g. 6 4in 12p; 8 6in 19p;
14 3in 211p; 10 7in 24p: 12 Sin 25p; 12 sin 34p,
16 6in 34p: 14 9in 40p, 12 12In 47p, 16 10in 60p.
S R P B. PAXOL1N PANEL 10 6in 30p.

R PRICES INCLUDE V.A.T.
ANOTHER R.C.S. BARGAIN!

ELAC 9 51n HI-FI SPEAKER TYPE 59RN
ThM famous unit now available. 10 watts. 0 ohm.

PH'. £2  95 251,m

R.C.S. STABILISED POWER PACK KITS
All parts and Instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
Input 200/240V .c. Output voltages available 6 or 9 or 12 or
15 or IS or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED £2.20

57
Post

Details S.A.E. Size 34 14 131n.

RCS POWER PACK KIT
12 VOLT, 750mA. Complete with Postprinted circuit board and assembly 2SpInstruction..
12 VOLT 300mA KIT, E275. 9 VOLT 1 AMP KIT. E2  95.

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

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or M.T. line 200-300V d.c. operation. Size:
13 x 13- v 3 In. Response 25 c/s to 25 kcis. 26 dB gain.
For use with valve or transistor equipment. on Post
Full Instructions supplied. Details S.A.E. OU 20p

ELECTRO MAGNETIC
PENDULUM MECHANISM

1.5V d.c. operation over 300 hours continuous on SP2
battery, fully adjustable swing and speed. Ideal displays,
teaching electro magnetism or for pometronome, strobe. etc. 95p1:p.t

BRITISH FM/VHF TUNING HEART
in to 108 M/CS British made. 2 Transistors ready aligned
requires 10.7 M/CS I.F. Complete with tuning gang.
Connections supplied but some technical experience
essential.

Our price £3.95 Post 20p
10.7 M/CS I.F. strip E4 95 DECODER II 95

ALL POST
MAINS TRANSFORMERS 25p ach
250-0-250V 7OrnA 6.3V 2A E2.00
250-0-250 80 mA, 6.3V 3.5A 6.3V 1A or 5V 2A [2.50
350-0-350 BO mA, 6.3V 3 SA, 4 3V lA or 5V 2A E3 , 00
300-0-300V 120 mA, 6.3V 4A C.T., 6.3V 2A DI - 25
MINIATURE 200V 20 mA, 6.3V lA 24 24 2In 95p
MIDGET 220V 45 rnA. 6-3V 2A 23 . 23 ' 21n E1.10
HEATER TRANS. 6 3V 4 amp 85p, 3 amp El .20
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp. 3. 4, 5, 6, IL 9. 10. 12, 15, 18, 24 and 30V 0-00
1 amp. 6, 8, 10, 12, 16, 18, 20, 24. 30, 36, 40, 48. 60 E300
2 amp. 6, 8, 10, 12. 16, 18, 20, 24. 30, 36. 40, 48. 60 EC 00
3 amp. 6, 0. 10. 12. 16, 18, 20, 24, 30. 36. 40, 44. 60 (6 00
5 amp. 6, 8. 10, 12. 16. 18, 20. 24, 30, 36. 40, 40, 60 E975
3, 5, 8, 10. 13 or 5-0-5V 5 amp. El .50, 6-0-6V 500mA 90p,
9V 1 amp. 95p, 12V 300mA 75p, 12V 500 mA asp. 12V 750 mA
95p. 12V, 36V. 48V, 2 amp. E2.20. 20V 3 amp. E2.
AUTO TRANSFORMERS. 1151/ to 230V or 230V to 115V 150W
E3.00; 500W E6.25: 750W E10; 1000W E15
CHARGER TRANSFORMERS. Input 200/250V,
for 6 or 12V. 14 amp E150, 2 amp Cl  80, 4 amp E2 -S0.
BATTERY CHARGERS. Ready built with leads and clips
14 amp E2: 4 amp E4; 5 amp £4.50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12V outputs. 14 amp 40p, 2 env 55p: 4 emp 85p.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V. Secondary 0-240V. 3A. 720W.
Insulated terminals. Varnish Impregnated. Fully enclosed
in steel case with fixing test.
Famous make. (Value 1191. OUR PRICE E12 9C:pr. r.'

Can be used s1100W auto transformers 240-110V.
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

2/350V
4/350V
II/350V
16,350V
32/500V
25/25V
50/50V
100/25V

NEW
14p
14p
220
25p
50p
lop
10p
10p

ELECTROLYTIC CONDENSERS
250/25V 14p
500/25V 20p
1000/25V 35p
1000/50V 47p
8  6/450V 22p
8 - 16/450V 25p
IS - 16/450V 40p
32 - 32/350V 40p

SO - 50/300V
900/350V
32  32/250V
32  32/450V
350 - sci/nsv
100  50  50/350V
32 32  32/350V
4700/63V

50p
95p
20p
60p
asp
85p
65p
95p

LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, 8, 16, S, 30, SO, 100, 200mF 15V 10p.
500mF 12V 15p; 5V 20p; SOV 30p.
1000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p.
2000mF 6V 25p; 5V 42p; 50V 57p.
2500mF 50V 82p; 3000mF 25V 47p: SOV 65p.
5006rtiF By 25p: 12V 42p; 25V 75p; 35V ItSp; 50V 95p.

TRIMMERS 100. 30pF. 50pF, Sp. 100pF, 150pF, 15p.
CERAMIC, 1pF o 0 OlmF, 1p. Sihmr Mica 2 to 5000pF. Op.
PAPER 350V-0 1 4p, 0 5 13p. linF 150V 15p, 2mF 150V 15p.
500V-0 001 to 0 5 4p, 0 1 Sp, 0 25 11p, 0.47 25p.
MICRO SWITCH LEVER ACTION 20p.
SUB -MIN MICRO SWITCH 25p. Single pole change over.
TWIN GANG( 0-0' 204pF  176pF Et .20. 500pF standard 75p
365pF 3/15pF with 25pF  25pF, Slow motion drive 50p.
SHORT WAVE SINGLE. 10pF, 30p, 25pF. 55p. SOpF, 55p.
NEON PANEL INDICATORS 250V AC/DC. Amber 30p.
RESISTORS. 3W, 4W, 1W. 20% 1p, 2W. Sp. ion to 10M.
HIGH STABILITY. 4W 2°. 10 ohms to 6 meg.. 10p.
Ditto V. Preferred values 10 ohms to 10 meg., 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt, 10 ohms
to 100K 10p each.
TAPE OSCILLATOR COIL Valve type 35p

RADIO COMPONENT SPECIALISTS U337

RadioRadio Books and Component Lists 10p. (Minimum posting charge 20p.)

NEW MODEL BAKER LOUDSPEAKER", 12IN 50 WATT.
GROUP 50/12. 8 OR 15 OHM HIGH POWER £12 95FULL RANGE PROFESSIONAL QUALITY

BAKER MAJOR12" £8.50
30-14,500 c/s, 121n. double
cone, woofer and tweeter
cone together with a BAKER

Of. ceramic magnet assembly
having a flux density of

1 14,000 gauss and a total flue
.,, of 145,000 Maxwells. Bass

resonance 40 c/s. Rated 20W.
NOTE: 3 or II or 15 ohms must
be stated.

fwodule kit, 30-17,000 c/s
crossover,

baffle nd
instructions. £1095
Pleats state 3 or 8 or 15 ohms.

BAKER

'Group 25"Group
A; £7  75
3 or 8 or 15 ohrn

"BIG -SOUND" SPEAKERS

35'

1.7* £8  50
3 or 1 or 15 ohm

'Group 50112'

5,1win £12 95
8 or 15 ohm

TEAK VENEERED HI -Fl SPEAKER AND CABINETS
For 11In or 10In dia speaker 20 13 9In. E10 50. Post 75p
For 13 - Bin or Bin speaker 16 10 gin. E6 60. Post I5p
For 8 Sin speaker 16 . 8 . 6in. E5 00. Post 25p
For 61n and Tweeter 12 8 6in, CI 00, Post 25p
LOUDSPEAKER CABINET WADDING 181n wide 10p ft

GOODMANS 6-11n. HI-FI WOOFER
4 ohm or 8 ohm. lOW Large ceramic magnet. ,

Speclul Cambric cone surround. Twin cone.1
Frequency response. 30-12,000 cis.
Ideal P.A. Columns. £4HI-FI Enclosure Systems, etc.
Suitable Cabinet 12,8,6 E4 Suitable Tweeter E2

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
end a smooth Winston of total response
born 1,000 c/s to 10.000 c/s. Size 34
3(  2in deep. Rating 10W. 3 ohm.
Crossover El  25 £1. 90

1, Post 205t.

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 216kc,s, 10W 8 ohm or 15 ohm 12.25.
De Luxe Horn Tweeters 218kc/s, 15W. 15 ohm EI.
CROSSOVERS. TWO-WAY 3,000 cis 3 or 8 or 15 ohm El .25
LOUDSPEAKERS P.M. 3 OHMS. 7s4In., E125; 641n., El. SO.
Win., E1.60, 10In.. E1 00: tin., Et - 75, 10x6In.. [1.90.
SPECIAL OFFER, 80 ohm, 2,In. 211n, 35 ohm, 1In., 31n..
25 ohm. 241n die., 31n dla., Sin die.
15 ohm, 341n dia. 6v4In.. E1 each
3 ohm. 241n.. 231n.. 341n.. Sin dla. (641n 8 ohms [1 501.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,
Bin. diameter 4W E2.50. 10In. diameter 5w E2  50,
loin. diameter 6W E2 - 95. 3/8/15 ohms. please state.
VALVE OUTPUT TRANS. 40p, MIKE TRANS. 50'1 40p.
Mike trans. mu metal 100:1 E1.2S.
Loudspeaker Volume Control 15 ohms lOW with one inch
long threaded bush for wood panel mounting. .In spindle.
65p each. Post 15p.

MAJOR 100 WATT
ALL PURPOSE
GROUP
AMPLIFIER
All purpose transistorised.
Ideal for Groups, Disco and P.A.
4 inputs speech and music. 4 way
musing. Output 8/15 ohm. cc. Mains.
Separate treble and bass controls.
Guaranteed. Details SAE. £49 As,r.6
NEW MODEL MAJOR -50 watt. 4 Input. 1 vol. controls. treble

and bass E39.95
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.
Will mix Microphone. records, tape end tuner £4.50with eeperet controls Into single output. 9V.
TWO CHANNEL STEREO VERSION £5  95
BARGAIN 3 WATT AMPLIFIER. 4 Transistor . 50
Push -Pull Ready bullt, with volume. Treble
and bass controls. 18 volt d.c.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
OUTLET BOXES, SURFACE 25p. FLUSH 60p. TWIN 85p.
BALANCED TWIN RIBBON FEEDER 300 ohms. 7p yd.
JACK SOCKET Std. open -circuit 14p, chimed circuit 23p,
Chrome Lead -Socket 45p. Phono Plugs Sp. Phono Socket Sp.
JACK PLUGS Std. Chrome 20p; 3 Smrn Chrome 12p DIN
SOCKETS Chassis 3 -pin 10p 5 -pin 10p DIN SOCKETS lead
3 -pin 18p, 5 -pin 15p DIN PLUGS 3 -pin 18p, 5 -pin 2Sp
VALVE HOLDERS. 5p: CERAMICS 10p, CANS 5p

REVERSIBLE 4 POLE MOTOR
1,400 r.p.m. Reversible 42 Wen,
spindle 13 . , size 33-  3 , As £2  211-
illustrated. With Cooling Fan. a.c. 240V. Post 2Sp

EMI TAPE MOTOR
E.M.I. TAPE MOTORS. 120V or 2405 a.c.
1,200 r.p.m. 4 pole 135mA. Spindle 0.1870
0.75in. Sloe 3,s24s2;In (Illustrated).
Poet 25p.

£1  85

WHITEHORSE ROAD, CROYDON
9-6. Wed. 9-1, Sat. 9-5 (Closed for lunch 1.15-2.30)
Buses 50. 68, 159. Rail Selhurst. Tel. 01-684 1665
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HOME RADIO (Components) LTD., Dept. PE, 234-240 London Road, Mitcham, CR4 3HD. Phone 01-648 8422

e IAPS:30%,,C)041-s

40'' cow'

r

POST AND65p plus 33p PACKING

Send off the coupon today. it's
your first step to solving your
component buying problems.

The price of 98o applies oorr o customers n the U K and
BFPO addresses

oftee, octAdote

Ho CAN aro coupate

age- catafOre
wit4

OA
?

After all, few firms can give you more than a brief
description. Take the Home Radio Components
Catalogue for instance. They could have' said
that the cover is in full colour and shows Barbara
Hepworth's beautiful "Theme on Electronics".
Or that it consists of no less than 240 pages of
quality art paper, has over 1,700 illustrations,
and lists about 6,800 different items.

What really counts, however, is the organisation
behind the catalogue. and in this connection I

give full marks to Home Radio Components,
because from my experience they really care
about helping their customers. But don't merely
take my word for it-find out for yourself. The
best way to do that is to get a copy of their
catalogue right away. Just send them a cheque
or postal order for 98p (65p for the catalogue and
33p for postage, packing and insurance). By
the way, they include 14 coupons in the catalogue,
each worth 5p if used as directed, so you can
get not only the cost of the catalogue back,
but 5p towards the postage as well. If that's not
philanthropy I don't know what isl It's just one
of the ways Home Radio Components think
of their customers. Send for your catalogue
today-you'll never regret it.

Please write your Name and Address in block capitals

NAME

ADDRESS .

HOME RADIO (Components) LTD., Dept. PE,
234-240 London Road, Mitcham. Surrey, CR4 3HD

Regd No
912966 London
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PE
SELF SERVICE
I T is a healthy sign that the throw -away philosophy which

has pervaded so many aspects of life is now being ques-
tioned, mainly because of the disregard for conservation
of natural resources it encourages. The uncontrolled and
thoughtless exploitation of irreplaceable materials has finally
become a major concern, throughout the world.

In this connection, the role of electronics cannot escape
some censure. The vast growth of electronic products has
been paralleled by a fall -off in servicing facilities generally
available. Clearly many of the cheaper consumer products
are not intended to receive any drastic servicing treatment
in the course of their normal life. When they prove trouble-
some their destination, all too commonly, is the dustbin. On
a commercial basis this makes sense, it must be admitted, for
the cost of a skilled repairman's time would very quickly
exceed the market value of the article. It is only the non-profit
orientated private enthusiast who is likely to undertake such
uneconomical work.

With larger and more expensive equipment, e.g. colour
television sets, servicing still remains an indispensable feature
during the normal working life of the product. Modular con-
struction aids rapid on -the -spot servicing, although an element
of the throw -away philosophy undoubtedly persists at the
individual module level.

It has always been claimed that the increased use of Let's
will enhance the reliability factor and so reduce the number
of failures in electronic equipment. This should help ease
the demand upon the overtaxed service technicians. Yet, as in
other branches of engineering, the supply of competent service
technicians is likely to continue to lag far behind the demand.

One consequence of this shortage of skilled professionals
and the accompanying rise in labour charges is the growth
of do-it-yourself enterprise, in many different fields. The
private motorist offers perhaps the most obvious example of
the greatly increasing application of "self service". Car main-
tenance depends upon specialist knowledge and working ex-
perience. It is also a field where electronic instruments can
play quite an important part-not least for the amateur.
In many instances the electronics constructor can apply his
interest in this subject to help out if or when he is compelled
to undertake his own car maintenance. The Dwell Meter
described in this issue is another valuable instrument that
seems destined to repay its cost over and over again in the
austere times which we have been warned lay immediately
ahead.

F.E.B.
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DWELL
METER

ins dwell meter was designed to facilitate auto-- mobile contact breaker adjustments without the
use of feeler gauges. In this way worn contact
breaker points can be adjusted, a task not otherwise
possible.

Distributor mechanical wear and vacuum advance
operation can also be checked. The prototype was
checked against the most expensive commercial dwell
meters available and no variation between them could
be detected.

Voltage

time

Contacts
Open;

1

Contacts

Fig. 1. The waveform at the contact breaker
points shown here in the upper graph. The
voltage level during the closed -points period
is only 12V just to give an idea of scale. The
lower graph shows the output from the bridge
rectifier used in the following circuit diagram

BY S. JONES

WHAT IS DWELL ANGLE?
During the time when the points are closed, called

the dwell time, the primary current through the coil
builds up producing a magnetic field around the
coil. If this magnetic field does not reach sufficient
strength, due to too short a dwell time, its collapse
when the points open may not produce sufficient
voltage to cause a spark at the plug.

Dwell time is therefore very important. However,
measuring it is difficult as obviously it decreases with
increasing engine speed. Thus the angle for which
the points remain closed is used and this remains
constant through the speed range provided that the
points are not moved.

This measurement can be made by examining the
potential across the points during their operation.

DESIGN PROBLEMS
Although most ignition systems work on a 6V

or I2V supply, an alternating voltage with a peak of
up to 300V is produced across the points when they
open (see Fig. I). If this 300V were applied to a
transistorised circuit without some modification it is
unlikely that the transistors would survive the voltage
peaks and for this reason the voltage across the con-
tacts is first rectified and stabilised to produce a
voltage suitable for transistor switching as in Fig. 1,
lower curve.

CIRCUIT
A full wave rectifier formed by diodes DI to 4

(Fig. 2) is fed with the signal from the points under
test: this rectifies the oscillations shown in the upper
part of Fig. I to give the lower waveform. R I limits
the current flow to Zener D5 which stabilises the out-
put from the rectifier at 4.7V.

The voltage developed .across R3 when the con-
tacts are open makes the base of TR I positive, turn-
ing it on. This in turn switches off TR2 and no
current flows through the meter MEI.
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COMPONENTS . . .
Resistors

R1 1k0
R2 1161
R3 11a1
R4 3.3k11
All 10% W carbon

Potentiometer
VR1 4.7k0 Lin

Diodes
D1 1N4001
D2 1N4001
D3 1N4001
D4 1 N4001
D5 4.7V, 1W Zener

Transistors
TR1 2N2926 (Orange)
TR2 2N2926 (Orange)

0

VR1 Lin

4 7 kfl MEI

01mA

SI
TR2

BI
I 5V

292926

R4

3.3
AR

R2

TRI ika

2 N2926
93 +

IRO

To earth and C.B.

(polarity unimportant)

+ D3

It N4001

4V
110

D4

164001

RI

IAA

DI _+
194001 A

D5

D2-+A
194001

Fig. 2. The circuit diagram of the dwell meter showing
the simplicity of the arrangement

Miscellaneous
ME1 1mA,or see text
S1 SPST on/off
B1 1.5V battery (Alkaline cell size AA preferable)
Veroboard, 0.1 in matrix, 29 24 hole rows. Case,

4 6 - 1.5in.
Wire, solder, nuts, screws etc.

HOLES MADE TO
SUIT METERUSED

D2

I

C..=L-L

to 51

IZ VR1
w)

to vehicle
earth and

C.B.

MEI -we.===.

Fig. 3. Component layout and Veroboard cut details
for the dwell meter
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The Dwell Meter together with the starter switch
push unit. Of course, they are not connected elec-
trically, one going to the starter solenoid whilst the
other goes to the points

When the contacts close the input to the rectifier
is short-circuited by the contacts and the voltage
across R3 falls, causing TR1 to be turned off and
TR2 on. Current now flows through the meter via
VRI.

The "earth" of the vehicle is unimportant as the
input to the dwell meter is via a full wave rectifier
and for the same reason it is unimportant which way
round the input wires are connected across the
contacts.

The ratio of on to off periods of TR2 deter-
mines the average current through MEI and this is
used to assess the actual dwell angle.

The use of the vehicle battery as a power source,
even if stabilised, has been found unsatisfactory and
so a I.5V alkaline cell is recommended. This has a
shelf life of 2 years and is totally leak -proof. A
standard pen cell could be used, but leakage could
be a problem.

The meter MEI can be almost any value, both
I mA and 100/AA have been used and VR1 set
accordingly.

CONSTRUCTION
All components are mounted on Olin matrix

Veroboard 3in X 2.5in which can, if desired, be
mounted direct onto the meter terminals. A board
layout is shown in Fig. 3. Holes may be drilled
anywhere in the last inch of the board as this has
been isolated from the rest of the circuit.

The board can be mounted with the copper side
outwards if a shallow case is to be used, but the
case itself, if metal, must not be connected to the
circuitry as the case will no doubt come into con-
tact with the vehicle chassis during normal use.

The battery is soldered direct to the Veroboard
though if preferred small clips could be used, or
the battery mounted separately.

CALIBRATION
With a normal 0 to 10 scaled meter, all that is

required is to change the figures to 0° to 100'. Then
zero the meter needle on to 90' for a 4 -cylinder
engine using VRI. The meter is then ready for use
reading dwell angle from 0 to 90' with a linear scale.
For 6 -cylinder engines set the needle to 60', 8 -
cylinder to 450, I2 -cylinder to 30' , i.e. 360 divided
by the number of cylinders. These zero marks can
be put onto the scale for future reference as can be
seen in the photographs.

Component layout on the Veroboard used in the
prototype. Note the use of the alkaline cell power
source

USING THE DWELL METER
Switch on and zero the dwell meter as explained

above to suit the engine being examined. Connect
one of the input cables to a good earth and the
other to the terminal on the coil which is connected
to the distributor contacts; this may be marked CB,
positive or negative, depending on the age and
"earth" of the vehicle.

Remove the distributor cap and rotor arm and
loosen the contact breaker fixing screws so that with
a screwdriver in the adjusting slot the points can
be adjusted but are not loose. Switch on the ignition
and while the starter motor turns over the engine,
move the contact breakers with the screwdriver in
the adjusting slot until the dwell is correct for your
vehicle.
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Tighten the screws, replace the rotor arm and
distributor cap. The points are now adjusted. It is
now advisable to time the engine using the timing
lamp in the January issue. Always dwell then time.
not the other way about.

Whilst this is a normal procedure in commercial
workshops, some owners might prefer to remove the
spark -plugs before turning the engine over so as to
reduce the load on the starter.

DWELL ANGLES
If the dwell angle only requires checking then

connect the dwell meter as described above, but
run the engine at idle speed and read the dwell angle
in the normal way.

The dwell angles for 4 -cylinder engines are as
follows :

Autolite distributor 40' Vauxhall / Bedford
Lucas distributor 60 B.L.M.C.
A.C. Delco distributor 37 Ford

With the Autolite and Delco 4 -cylinder distri-
butors the dwell angle will increase when the vacuum
advance mechanism operates. This is normal.

The great variety of distributors fitted to 6, 8 and
I2 -cylinder engines makes listing dwell angles diffi-
cult, but most libraries now carry a good selection
of manuals as do book shops and they will be only
too glad to let you peruse the relevant pages.

To check distributor wear, disconnect the vacuum
unit and note the dwell angle at idle speed. Increase
speed to 3,000 r.p.m.. noting the dwell angle again.
A variation of more than 3 indicates distributor
bearing wear which may. depending on the exact
nature of the wear, affect the running of the

The manual starter switch is simply a push -switch
which is itself a push fit in a length of plastic tube to
make a comfortable handle. The cable can be locked
in position using wax or sealing compound

REMOTE STARTER
Some readers may have considerable difficulty in

operating the starter, as in the case where it is
actuated by the ignition switch, and at the same
time moving the contacts. Where the starter sole-
noid is not operable mechanically, a remote starter
overcomes the problem.

Obtain a length of stout' cable, to one end fit a
crocodile clip and to the other a fin Lucar con-
nector. At the centre break the cable and fit a push -
to -make switch rated at at least SA. In the version
shown here a Bulgin switch was pushed into a
length of plastic tube for convenience.

Locate the starter motor solenoid, which may be
mounted on top of the starter motor or elsewhere
in the engine compartment, and look for a single wire

View inside the prototype Dwell Meter showing the
simple interwiring between the meter, board and
external vehicle circuit

feeding to an isolated Lucar spade. Remove the
distributor cap and then have someone turn the
engine over briefly with the ignition key and discon-
nect this cable, the starter motor should stop if the
correct cable has been selected.

If you are confronted by two small Lucar spades.
one on either side of the solenoid, remove each in
turn until the starter motor stops. The other forms
part of the ignition system and should be left in
place.

Now attach the crocodile clip to the unearthed
battery terminal and the Lucar connector to the
solenoid operating terminal previously located. Push
the button and the starter will operate. On no
account remove or make a connection to the two
bolt connections of the solenoid or any wire attached
to them.

Turning the engine over with the starter for what
may seem quite lengthy periods to some readers is
normal in the garage trade when setting tappets for
instance. No damage will be caused unless the time
taken for adjustment is excessive, but for those who
wish, the load may be considerably lightened by
removing the spark plugs.
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VIDEO TO TUNER

+12V TO TUNER
0

PART FOUR

I

PE CCTV
MONOCHROME

CAMERA
By G. D. BISHOP

U.H.F. MODULATORS: A CHOICE Of TWO
ACCTV system normally consists of a camera or

group of cameras connected via a fade or switch
unit to a CCTV monitor. The monitor is merely a
cathode ray tube which is driven by a video amplifier
and the normal scan coils and timebase circuits as
would be found in a domestic television receiver. A
domestic TV set can, therefore, be used as a monitor
in one of two ways; the CCTV camera signal can be
fed to the video amplifier input direct necessitating
internal modifications to the TV set, or the camera
signal can be modulated onto the normal u.h.f.
carrier frequencies and applied to the usual aerial
socket.w

0 1pF 010
2 2k11

R3

1805(1

COMPOSITE
1 itVIDEO I/P

10pF

10

MMO.lpF

R2
imn

10pF

10pF

BC 109
BC 251A

'VIDEO INVERTERI

' No modifications to the receiver are needed if
the latter method is adopted and this article describes
the construction of such a modulator using a stan-
dard domestic receiver u.h.f. tuner as the modulating
circuit. The CCTV signal could be applied direct to
the modulator but to avoid any distortion of the
signal a small video amplifier is included, together
with a low voltage power supply.

For those constructors who would prefer to build
from a simple kit with instructions, an excellent
modulator is available from Crofton Electronics for
£7.30. Details are given in Fig. 4.5.

'SYNC SEPARATORI

LP1

MVR

CS c=
1000pFME

1N 4001

D2

 14 T1
1N 4001

D3

'2V

*Co

2

V

250V
AC

Fig. 4.1. Circuit diagram of sync separator and video inverter
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OSCILLATOR/MIXER SECTIONq. F (AERIAL)
SECTION

Fig. 4.2. Showing
modifications and
connections to
typical u.h.f. tuner.
All straight line
inductances are
lecher bars

BASIC PRINCIPLES
Part of the modulator (the modified oscillator

section of a u.h.f. tuner) comprises a grounded base
pnp or npn transistor connected as a regenerative
ultra -high -frequency oscillator and mixer circuit. In
this design the aerial signal which would normally be
fed to this transistor to mix with the oscillator sine -
wave is disconnected and replaced by the CCTV
signal. The signal is applied to the transistor emitter
(grounded base input) and in order to generate nega-
tive modulation, identical with normal u.h.f. trans-
missions an inverted signal must be provided.
Camera signal outputs are usually positive video
signals and so a single transistor inverter precedes
the tuner input.

THE CIRCUIT
Fig. 4.1 shows the video inverter and sync separa-

tor with a conventional power supply centred around
a 12 volt regulator unit MVR-12, providing +I2V
to the tuner, TR I, TR2 and an indicator lamp. The
input CCTV signal is correctly matched at 75 ohms
by RI and the transistor input impedance and is
amplified with approximately unity gain in TR1. The
video gain can be adjusted with VR I, a front -panel
control, which with R6 provides negative feedback
to increase the bandwidth. R4 and C3 decouple TR1
and the output signal is taken via RIO and C7 to the
tuner.

The input signal is also taken via CI to TR2,
connected as a sync separator which is switched on
only by the negative sync pulses at its base, this
being a pnp transistor in common emitter connec-
tion. DI provides constant bias to the base and the
amplified inverted sync pulses are fed through C4
to TR1 emitter where they add to the video signal
at the collector. Any pnp transistor which is silicon
planar will suffice.

TUNER MODIFICATIONS
Before any u.h.t. tuner modifications are under-

taken a few words on general tuner construction
might enable prospective constructors to approach
this task with more confidence.

IF OUTPUT
*

L9 UHF OUTPUCONNECTED

AS

 -on

*indicates tuner components only

OV

The tuner, like many other radio/TV tuners com-
prises an r.f. section where the aerial signal is
selected and amplified, and an oscillator/mixer stage
where a generated sinewave is mixed with the r.f. to
produce a constant carrier frequency i.f. of 39.5MHz'
in the case of 625 -line TV.

Tuning is carried out with very small inductances
called lecher bars which are strips of metal as seen
in Fig. 4.3. Each lecher bar is tuned with one section
of the tuning gang capacitance in parallel with
a small trimmer capacitor. The tuner casing is split
into four or five mechanical sections, each of which
is a resonant cavity and which is critically tuned to
the required frequency. The placing of every com-
ponent is critical and no component other than those
indicated must be touched.

The r.f. section is disconnected by cutting TR I
collector at point X in Fig 4.2. The next step is to

Tuning gong
rotor

Variable
trimmer

Outer acing lecher Mrs Metal Cut mil-, end short
partitions connections

on shown--11_rANN in
MIIIIIII1M=I

0

-1 '1 6.f
.111

is
-

I rcoil

1.7*(2)

Cut TRI collector

Cut aerial input
CI

Inject video s anal in
parallel with DC supply

Out pull

Short output
coil L9It

Fig. 4.3. Physical details of modifications and
connections to typical tuners
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disconnect the output tuned circuits which, if still
tuned to 39/5MHz, would attenuate the u.h.f. signal
on 450 to 850MHZ approximately. The i.f. coil L7
is cut and its place taken by a shorting link. Similarly
the output coil L9 is shorted out. No other modi-
fications are necessary inside the tuner casing.

The shorting links are of tinned 20s.w.g. or 22s.w.g.
copper wire and are as short as possible and not
grounding to chassis.

The aerial input coaxial lead is cut or desoldered
and a coaxial lead is soldered on the output connec-
tion where the i.f. lead was situated, making the
braiding as short as possible. Position Y is then
located on the circuit diagram and on the component
layout as in Fig. 4.2 and 4.3, this being the point
which is to be connected to the video amplifier of
Fig. 4.3. There will be d.c. voltage on this point of
about 6.s olts from R3*. If difficulty is experienced in

250VAC

COMPONENTS . . .

Resistors
R1 100
R2 1M
R3 180k S2

R4 470 0
R5 2.2k i2
R6 22
R7 22k 0
R8, R9 1 k

R10 2.2k
All + watt 10% carbon

Capacitors
C1 0.1µF polyester
C2 -C4 1014F elect. 10V (3 off)
C5 6411F elect. 25V
C6 1,000µF elect. 25V

Potentiometer
VR1 2k U lin.

Transistors
TR1 BC109
TR2 BC251 A or BC477

Diodes
D1 0A91
D2, D3 IN4001

Transformer
T1 Mains transformer 240V

pri. 12-0-12V, 50mA
sec.

Miscellaneous
Transistor u.h.f, tuner assem-

bly (type immaterial) SK1-
75 n coaxial chassis mount-
ing socket LP1-14V
miniature indicator lamp,
Veroboard Olin matrix, 4cm
x 5cm, metal case 12cm x
17cm x 4cm.

Fig. 4.4. Component layout of sync separator, video inverter and power supply. Tuner
unit is adjacent
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obtaining good results from point Y, point Z can
be substituted this time there being phase inversion
in TR2*, (components with an asterisk merely refer
to those components in a typical tuner). The cause
of the trouble possibly being the fact that the tuner
chosen has a negative supply voltage or the CCTV
input is inverted.

SCREENING ESSENTIAL
The push-button switch assembly is not required

for the tuner but the copper screening cover is essen-
tial to avoid interference pick-up. Most transistor
tuners require a 12 volt supply with the casing con-
nected to the negative (earth) potential as in Fig 4.2.
Location of this 12 volt rail must be carried out
with reference to the circuit diagram of the tuner
used.

On many receivers, this is obtained via a suitable
dropper resistor (10 kilohms or thereabouts) from
the 200V valve supply in the i.f. strip. If this is
the case then bypass this dropper resistor together
with any r.f. gain control, a.f.c. connection or a.g.c.
connections which can be ignored or disconnected.

A varicap tuner can also be used as a modulator,
similar modifications being necessary using the cor-
rect circuit diagram. Two points to mention on
varicap tuners are the absence of mechanical tuning
gang capacitors and small internal size. If a carrier
frequency control is used therefore a potentiometer
must be taken to the outside case which will vary the
varicap tuning voltage. Due to the small size, great
care must be taken when shorting the coils L7* and
L9*.

Finally, all TV transistor tuners are different in
appearance and their circuits' are not identical, their
operations, however, are similar and it is not a diffi-
cult task for the experienced electronics constructor
to relate the circuit and layout of Fig 4.2 and 4.3 to
the tuner in question.

Any tuner from a monochrome or colour receiver,
single standard in preference, will be suitable.
Integrated tuners with u.h.f./v.h.f. combined are too
complex and cannot be used, also valve tuners can-
not be used.

CONSTRUCTION
The tuner, video printed veroboard panel and

power supply will fit into a metal case of dimensions
I2cm by I7cm by 4cm deep and are laid out as

CROFTON
MODULATOR
Kit available from

Crofton Elec-
tronics, 124,
Colne Road,
Twickenham,
Middlesex,
T W2 6QZ.
Price £7.30
including p.p.
and VAT.

5k

VIDEO I/P
FROM

CAMERA

Y

15k.

The completed Crofton unit

seen in Fig. 4.4. The power supply leads must be
kept as short as possible to prevent hum pick-up and
the video leads to and from the video panel should be
short to avoid interference pick-up. The tuner
spindle is passed through a hole in the case so that
a knob can be screwed on for carrier frequency
adjustment, similarly the video gain potentiometer is
screwed onto the case as shown. The power supply
regulator is screwed to the chassis after drilling 4mm
holes for the input and output leads, the case of the
MVR-I2 is earthed.

TESTING
The camera is cbnnected to the input socket and

the output plugged into a TV aerial socket. A
picture should appear on the screen when the
carrier frequencies are adjusted to be the same.
Adjustment of the gain control will give 'contrast'
control and loss of sync when very high or very low.
If trouble is experienced in obtaining good results it
might be advisable to check the tuner modifications.
the polarity of the input video signal or move the
carrier frequency up or down the band since the

continued on page 1074

F CHOKE

00000

TC) TJ
awT n

Fig. 4.5. Circuit of Crofton Modulator. For effective operation layout
is critical

1,,

0

0
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PULSING AHEAD
IT IS the cheapness of integrated circuits

and their ability to produce and
manipulate pulses that has given the
filip to computers and produced the
calculator market. Coded systems (pulse
code modulation) have already started
taking over the telephone system and
we shall see the existing network used
for other purposes: vision phones,
document transmission, remote reading
of gas and electricity meters, etc. An
inexpensive print-out device would add
a new dimension to the phone service
and then amateurs would send photos
and letters to each other by phone and
P.E. will print the results!

Nor are we limited to telephone
lines. The national grid could also be
used to carry additional information.
A start might be made by having an
extension speaker system that simply
plugs into any mains outlet in the home.
This is feasible now.

We could well see sound and vision
broadcasts change to a pulse code system
so that our receivers will be minicomputers
receiving and decoding pulses. This will
keep us busy so we may first have time
to build our own video tape recorder
using present techniques before it becomes
obsolete!

In the home those unreliable timing
devices on washing machines, etc. will
be replaced by an electronic package.
Any mechanical function that can be
performed electronically will be fair
game and this leads us to motor cars,
where manufacturers have already made
a start. The lighting harness could be
replaced by a ring main operated by
pulses. An I.e.d. display could give a

direct indication of speed, braking, fuel
consumption, visibility and other hazards
ahead. Scope here for the enthusiastic
constructor to keep his banger up to the
same standard (electronically) as the
most expensive in the land!

William A. L. Smith

BUY BRITISH
THE increasing use of quadraphonic

high fidelity sound reproduction and
the decreasing quality of the contents
so that we end up listening to quadra-
phonic silence.

The first Megawatt discotheque ampli-
fier goes on sale. A computer process is
developed to produce colour information

THE NEXT
DECADE ?
Tomorrow's world of electronics as our readers see it ...

from monochrome films of video re-
cordings enabling all television pro-
grammes ever made to be repeated in
pseudo -colour.

TV personalities :.nd recording stars
are elected Gods by electronic vote
counting. Suits are made with more
pockets to cater for pocket telephone,
pocket television, pocket computer,
pocket stereo/quadraphonic receiver,
pocket aspirin dispenser.

The BBC announces that the experi-
mental octophonic broadcasts will not
become a regular feature.

A new electronic timer is developed
for sports events and is adopted for the
1984 Olympics. It enables timing to a
nanosecond.

Lc. chips become so 'small that Mullard
issue a photograph of one being engulfed
by a bacterium.

British viewers now have a choice of
six television channels during the 1984
Olympics; this enables them to watch a
different event on each channel.

Sony, National Panasonic, Hitachi,
having built factories in this country,
urge people to "buy British".

January 1984 issue of Practical
Electronics carries the announcement
that with effect from February 1984
price will go up to L2.50.

R. N. Soar

GOOD HEALTH
THE following indicates an approach to

good health which is positive, as

compared with the present system which
treats lack of good health, i.e. illness,
as the positive factor. When an electrical
machine is regularly monitored for its
insulation resistance, a progressive
lowering of the resistance figure (taking
the weather into account) can indicate
approaching trouble before disaster
actually occurs, and suggest the need for
inspection and repair.

It is reasonable to suppose that human
beings could be monitored in a similar
manner, not for their insulation resistance,
but as regards temperature, pulse rate,
weight, and' as many other biological
parameters as are quickly measurable by
today's techniques, many of which
employ electronic means. These measure-
ments could be fed into a computer, say
once a month, and changes over a period
compared with tht changes expected for a
standard person of the age, sex, weight
and blood group concerned, probably

also taking into account such factors as
environment, weight, food intake and
type of occupation.

Any unexpected changes developing
over the period would then indicate the
approach of trouble. After enough
experience has been gained with the
technique, and if enough biological
factors were included in the measure-
ments, it might even be possible to
indicate the imminent susceptibility of an
individual to a particular disease, and
steps taken to counter this.

The great advantage of this method of
treatment would be that the patient
need not actually become "ill" before
treatment is undertaken, and so treat-
ment should be that much easier. Another
Point is that the biological measurements
referred to could be made by.technicians,
thereby freeing doctors for more urgent
tasks. On the one hand, whilst subjects
would hopefully be kept in peak con
dition, on the other the cost of the
natior's medical service would be
reduced.

W. Higson

OLD AND NEW

POSSIBLY
the one sure thing that

anyone could predict for electronics
in the next ten years would be that the
production of valves will cease. Although
even the home constructor uses i.c.'s it is
suprising to know that valves are still
moderately common. When the transistor
was first released professional men
stuck to the valve. For this reason the
valve has hung on and on and so too will
the transistor now, and in its turn the i.c.

I would like to see massive efforts
(particularly from the Government) in
the direction of solar energy control.
Alas it will be 50 years or so before the
householder hires his "solar energy
generator" from the M.E.B. instead of his
two part tarrifmeter!

Could it be that periodicals will act
as an interface between the old and
new, providing the "old timer" with
information to help him understand the
new techniques and provide food for
thought and ideas for the more advanced
readers.

I would like to see more modern test
equipment being designed, giving top
priority to producing an oscilloscope
with the capability of a Tektronix or
Hewlett Packard, which might be able to
deal with the more advanced projects
that you might come up with.

G. R. Wates
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NO BOUNDARIES
WHEN making auguries for the next

decade, one's imagination must take
flight because of what has been born
from I.s.i. electronics. Solid state TV
is a reality with large scale chip miniacur-
isations now replacing discretes. Plausibly
one could predict a standardised chip
TV in the near future just like the
standard a.m. discrete superhet of today.
Predictions in this area include three
dimensional pictures using laser display
techniques. This is not just pie -in -the -sky
but a possibility raised in a recent
RTRA/RRI Conference.

Ceefax and Oracle are words which
have insinuated themselves into the
language now bristling with electronic
acronyms. The U.K. leads the world in
this field and recent Government
approval of a two year experimental
period promises much. This would
mean up-to-the-minute print-outs of
national and international news providing
continuously revised news items, blow-
by-blow accounts of stock market dealing
sports news, local news and weather
forecasts, all displayed in page form on
the screen at the flick of a switch.

In radio, quadraphonic reception will
be a certainty since pioneering spadework
is already underway.

As a sop to the inevitable neurosis all
this surfeit of goodies will cause, elec-
tronics will slavishly function as an unpaid
locum with the dial -a -complaint computer;
another feasibility which will take the
mundane work load from the G.P.,
returning him to his true role of family
counsellor and N.H.S. clerk.

In automobiles, digital metering of
fuel, temperature, speed, etc. is a

certainty since I.e.d. displays are be-
coming cheaper than their analogue
counterparts.

Electronics is a sciencr which has, of
necessity, crossed the boundaries of so
many disciplines, such as medicine,
chemistry, automobile engineering, etc.
that it is inevitable that its effects or
spin-off in ideas must increase to the
benefit of humanity.

G. Rapson

INFORMATION DESK
THE public's requirement to be kept up

to date with such things as public
services, entertainment and general
information creates a market for message
systems and information retrieval.

To enable this market to be satisfied
the minicomputer in the form of a desk
top model completely self-contained will
supply the service. The computer will be
fully programmable by either cassette
tape or disposable read only memories
(ROM) with visual display output (VDU)
and or permanent copy by thermal
printing for availability of users'
information.

In order that the public can make use
of the service the computers will be
located at such places as libraries and

railway stations and the service will
work in the following way.

As the computer is completely pre-
programmed by use of either disposable
ROM's or cassette tapes programmed at a
central bureau, the programme material
will include such things as the enter-
tainment available in the area served by
the library, updated monthly on the basis
of disposable programmed devices.

Other services offered could be time-
tables of buses, trains serving that area,
hours of opening for public buildings,
half day shopping, hotels and many other
services.

For more than one user a number of
displays will be available driven from the
computer using time sharing techniques;
also a number of inquiry points will be
accommodated. The systems can be

further extended to such places as large
supermarkets giving information on best
buys, present prices and availability of
items.

R. Cepa

IT'S ALL CHEMISTRY
WHEN thinking of the future one

must take into consideration, that
although a decade is not long, it is sufficient
time for major development or cultivation
of a revolutionary idea.

For example, ten years ago the tran-
sistor was making its debut for home
constructors; now it is an indispensible
component. Similarly the laser was
invented a little over ten years ago;
now it holds a definite place in industry
and technology.

Although not fully conversant with the
intricacies of modern electronics, I feel
that changes are inevitable and possibly
will involve chemistry, where the
exploitation of the heavy metal com-
pound crystals (i.e. the rarer ones, e.g.
Neodymium) is by no means exhausted.

As components become more intricate
and delicate, soldering will lose its
popularity. The introduction of a

conductive heat resistant adhesive/resin
for securing components may prove
suitable. "Deresinification" (desoldering)
would bt carried out using a non corrosive
solvent (actuated at time of use to prevent
spillage the consequences of such an

accident can be imagined).
Similarly the copper strips on Vero or

p.c. boards could be replaced with
electrically conductive plastic. (The
price of copper rarely fluctuates from the)
steady rise.)

Laser development will advance to the
high degree of household necessity, for
some inappropriate capability.

T.V.s will change for the commercial
market. All colour, quad or stereo
(personal preference), even the colla-
boration of holography and T.V. for 3D
viewing.

B. Theiss

MATURITY
OUR TECHNOLOGY has been develop-

ing exponentially for a century, and
is now approaching maturity.

The significance of maturity in tech-
nology lies in the freedom from standard-
isation that it brings; it allows a huge
increase in the range of goods available
without an equivalent rise in cost at the
end of the production line.

At first sight, such abundance might
gladden the electronics constructor.
The range of projects open to him would
widen dramatically, and the price of
short -run chips, anti -log pots and other
expensive oddities would be decimated.
Design and performance would be near -
perfect; integration of circuitry would be
combined with flexibility of application.
But the home constructor enjoys his
hobby because it tests his skill, and the
hobby magazines reflect this fact, suggest-
ing projects that (a) are not available in the
shops (or not so cheaply), (b) involve some
skill in construction and "tuning" and
(c) give enjoyment through the intelligent
use of the latest technological develop-
ments. A maturing technology combined
with an aggressive electronics industry
will force the home constructor into
beyond -the -fringe gadgetry if he wants to
retain any of these features.

The start of this trend is already
evident. If the history of other tech-
nology -based hobbies can be trusted to
repeat itself, the electronics constructor
will soon be tempted to return to the
comfortable past when his radio needed
him. Like a vintage car enthusiast a.

plate photographer, or a steam fanatic, he
will gladly exchange the boring best for
the challenge and involvement that
previous eras provided.

D. Beattie.

IDEAS IN INK
IT IS my opinion that the next ten years

will bring a much wider application
of plastics within the field of electronics.
I envisage the development of synthetic
materials with various electronic pro-
perties.

Not only will this include the simple
properties of conductivity, resistivity,
capacitance, etc. but it seems quite
possible that a substitute for silicon and
germanium could be produced.

Taking this idea a little further, it is

easy to imagine the evolution of kits
containing special resins and "inks" with
templates and equipment for printing
one's own "giant size" integrated circuits
on little more than sheets of paper.

The key factor here of course is the
price of the plastics involved. If they are
to be particularly expensive this might
more than compensate for the cheap
production of i.c.s and put them out of
reach of the home constructor. However,
if this is not to be so then the potential
of the amateur could be greatly extended.

D. Gowe

. a further selection of readers' predictions will appear next month
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THE NEW JUPITER
An analysis of the data provided

by Pioneer 10 reveals some startling
facts. Many of the previous conjec-
tures about the constitution and
structure of the giant planet will
have to be abandoned. No doubt
the first findings will be confirmed
by Pioneer II, which will fly past
the planet in the first week of
December, a year from the time that
Pioneer 10 collected the initial data.

One of the puzzles of Jupiter has
been the great Red Spot. For some-
thing like three hundred years there
have been many observations and
almost as many theories. These range
from the possibility of a sub-
merged satellite, suggested by Fir-
soff, to the Taylor column. This is
an effect that could take place if
there was a high projection of, say,
a mountain and the consequence of
hydrodynamic waves in the atmo-
sphere. In fact it does appear that
the red spot might be caused by an
updraught of hurricane force. The
red spot would be the vortex centre.
The size of the spot, some 40,0001(m
(25,000m), could be the visible evi-
dence of this. If such is the case then
the views of Professor Raymond
Hide would be relevant.

The severe atmospheric effects
would be expected on the new facts.
From the analysis of the gravity
sensing experiment, Dr J. Henderson
of the Jet Propulsion Laboratory
and Dr W. B. Hubbard of the Uni-
versity of Arizona, it appears that
Jupiter is largely liquid. If there is a
core 'at all, it would be molten and
very small. The temperature would
be very high and pressures would be
high. It is worth remembering that
the late B. M. Peek in his book
"The Planet Jupiter" discusses these
early models in detail.

COLOURED BELTS
The coloured belts have been a

continuous study particularly by the
amateur astronomers. The periods of
revolution of some of the white and
grey areas have resulted in thousands
of sketches of great accuracy by
members of the Jupiter section of
the Astronomical Association.

The new thoughts on this subject
are that the white and grey areas
are in fact cloud tops only some
240km (150m) below the upper limit
of the planet's atmosphere. The
brown and orange areas would be
troughs. It would appear that the
clouds on Jupiter are stretched
round the planet, rather than in
circular groups as they are in the
Earth's atmosphere. The stretching
out round Jupiter is most likely due
to the rapid rotation of Jupiter on its
axis, some 9 hours 55 minutes. The
actual speed at the equatorial belt is
of the order of 35,000km (22,000m)
an hour.

Another problem that has been
the subject of conjecture is the

SPACRINCH
BY FRANK W. HYDE

excess of heat radiated by Jupiter.
This level is some two and one half
times that which Jupiter receives
from the Sun. The new model of the
planet suggests that it is cooling off
and growing smaller, this would
account for the high level of heat
being given off. The model of the
planet which now emerges is that of
a body of four conditions. The first
is the possible core which would
have a temperature of 29,000°C.
Next there is a level extending for
many thousands of kilometres where
the hydrogen has become metallic
with a temperature in the region of
11,000°C. In this area pressures
could be as high as 45,000,000
Ibs/sq.in. The next region which
starts at about 1,000km into the
atmosphere is a transitional zone
where there is liquid hydrogen.

The magnetic field has already
been described in S?)acewatch (Sept.
'74) with considerable detail. One
new point to be added is that as a
result of the high level of the radia-
tion belts, which are of a similar
configuration to those surrounding
the Earth, high energy particles have
been radiated and detected on Earth.

The four large satellites, almost of
planetary size, all appear to have
atmospheres of their own. The den-
sities are proportional to the distance
between them and the planet. Pic-
tures were obtained of the satellite
Ganymede, these are being processed
but first findings do indicate that
there are highlands and lowlands
similar to Mars and the Moon. The
composition of the satellites do
indicate the possible combination of
ice and rock, in the case of Gany-
mede and Callisto. lo and Europa
are certainly rock.

After Pioneer 11 has made its fly-
past it will be on the way to Saturn.
It will pass between the main body
of Saturn and the innermost ring.

LARGEST KNOWN OBJECTS
Two radio galaxies of immense

size have been discovered by A. G.
Willis, R. Strom and A. Wilson.
using the Westerbork radio tele-
scope.

One of these, the largest object so
far known in the universe is 3C 236.
The radio components of this galaxy
are spread over the vast distance of
18 million light years. The second
object is DA 240 and is 6.6 light
years across.

The measurements were made by
the synthesis telescope which com-
prises 12 parabolic reflectors work-
ing in a linear base line of 1.5km.
This provides a beam of resolution
of 1.0 arc minute, with a field of
1.5°. The frequency of operation is
49cm.

It is certain that more of these
objects will be found. They are on
such a vast scale and the density
as low ,as 30 atoms per cubic centi-
metre, that is almost the mean den-
sity of the universe. The energy in
these extensive objects must be so
high that there are electrons moving
at almost the speed of light.

One thing is certain and that is
that if more of these objects exist,
then rather drastic remodelling will
need to take place. With objects like
these the radio clouds will have
spread relativistic plasma through-
out a volume of space equal to that
of large galaxies or even clusters of
galaxies. Estimates of the age of
these radio sources is increased by a
factor of ten. Obviously some re-
thinking is likely to be extensive, for
the effect on cosmological theory
will be profound.

MOVEMENTS OF THE CRUST
OF THE EARTH

A project by NASA called Astro-
nomical Radio Interferometric Earth
Surveying (ARIES) will provide
information about continental drift
and improve earthquake prediction.

The technique is to receive radio
emissions from extra -galactic
sources at two places, and time the
arrival differences. In practice this
means that the antenna at Goldstone
and the antenna at the Jet Propul-
sion Laboratory are focused on a
quasar. The difference of the time of
the arrival of the signals at the two
places can be measured to 0.1 of a
billionth of a second. These data can
then be resolved in terms of distance
between the two stations. This can
be done at the moment with an
accuracy of 10cm; later it will reach
an accuracy of 2cm. Any difference'
in the measurements will indicate
movement and strain.

It will be possible to use portable
antennas for this work so that by
changing the position of any two an
almost three dimensional picture can
be built up. Thus the movement and
strain along the San Andreas fault
can be detected.
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Magnificent Martin
Speakers
These restyled, popular
Hi-Fi speakers are avail-
able with an attractive
wrap -around grill and a
performance range to
suit any system. Brilli-
ance controls are pro-
vided which help to fit
them into any setting.

ACOS
FOR

SOUND
ENJOYMENT

Acos Rega Record Deck
Elegant, modern styling
with first-class perform-
ance.

Record and Tape Care
Accessories
Use Acos care accessories
for your sound enjoy-
ment.

The Acos M6 Range of
Magnetic Cartridges are
acknowledged to give
high performance at low
cost for two channel and
four channel stereo.

"er-r

Acos Eleanor Range of
two channel and four

Acos Lustre Tone Arm channel stereo tuner amp -
Proven quality tone arm "s,. lifiers provide a new
for the enthusiast, incorp- concept of sound enjoy -
orating 'dial -a -magnet' ment in any home
anti -skating. setting.

Cosmocord Ltd, Eleanor Cross Rd, Waltham Cross, Hertfordshire EN8 7NX

Telephone: Waltham Cross 27331, Telex 24294.

Please send me full details of NAME

ADDRESS

Practical Electronics December 1974 I Oh



Come and hear
aThousand Pound
Sound at Lindair...

SIOC11Ot

At Lindair House, 227 Tottenham Court Road,
you'll find 3,500 sq.ft. of demonstration studios
with all that's best in Hi-Fi. And now we've added
Studio 1000+ -a demo studio totally devoted to
the top line in stereo equipment.

With names like TEAC, Revox, JBL,
Tannoy, Marantz and others, you can hear
systems which cost over £.1,000 and which
sound like a million.

Only Lindair give you the sort of service to
match this standard of equipment. Come and
have a demonstration in the relaxed atmosphere
of Studio 1000+ -and you'll hear what we mean.

If Quadrophonic takes your fancy - our
4 -channel demo studio is just next door to
Studio 1000+.

Studio 1000+ is .ust the beginning of a
v.hole complex of facilities seriirg the sounds
enthusiast -Stereo, 4 -channel and Home Tape
Studios. All the best -and all at Lindair.

Come in soon and sounc us out.

Lindair House, 227 Tottenham COJrt Road, -ar dc n Wl. 01-580 7383

BARCLAYCARD Teler.honeoect 3es accepted. Access
aid Ezrclaycardwelcome.H.P.

t, all callers from AVCO
Filar cial Services.
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Soda,
by K. Lenton-Smith

WITH many electronic projects,
there are no half measures-

they either work or fail when first
tested. Where audio applications
are concerned, the project could work
but only after a fashion and then
some very critical faculties (sic) will
come into play!

The listener with anything
approaching perfect pitch will find
tuning discrepancies particularly
objectionable. He will stomach
single note melodies, perhaps, but
sustained chords produce violently
noticeable beats-even to those that
are tone deaf: the more upper
harmonics in the chord, the worse
the effect.

VOLTAGE
The last article in this series dealt

with tuning generally and its main
purpose was to warn the constructor
to take great care in choosing his
generator system. That article
prompted a letter from a reader
experiencing tuning drift, due to
mains voltage fluctuation, with a

commercially made electronic
accordion. The instrument con-
cerned uses astable multivibrators as
master oscillators, followed by bi-
stable multivibrator dividers. I

decided to confirm the comments
about R/C oscillators in the previous
article by making up the accordion's
master oscillator to see how voltage
changes affected it. Using a fre-
quency meter, a one volt change in
supply in either direction caused a
frequency change of about 6 per cent
-or a semitone in musical terms.

If such an instrument was only
played solo, very few listeners would
object. After all, the key of C sharp
sounds better than C-provided the
whole system is in tune with itself!
But the problems arise when playing
with other instruments and the player
will find himself at odds with a well -
tuned piano. Nothing will throw a
small band into confusion quicker
than this type of problem-or en-
countering a continental pitch piano!

SPACE PROBLEMS
It is essential that any electronic

instrument can be accurately tuned
and will stay that way. The keen
amateur may be itching to get with
the problem, but commercial instru-
ments may present difficulties
because of lack of space due to the
use of i.c.s, and general condensa-
tion of circuitry. Reorganisation of
master oscillators may have to be
ruled out, therefore.

As we have seen, R/C oscillators
require a precise supply voltage to
stay in tune, so it might pay to look
carefully at the power pack. There
will probably be an array of voltages
for generators, keying, pre -amplifiers,
power amplifier, etc. but the most
important supply is that to the
generators and in particular the
master oscillators. Regulation
should be checked with the instru-
ment in operation and, if this is found
lacking, one of the TO3 encapsulated
regulators (MVR type) might be In-
corporated. Both load and line
regulation of these devices are better
than a fraction of one per cent, if
their output voltages match the
circuit's requirements.

MAINS REGULATOR
If it can be proved that mains

voltage fluctuation is the root cause
of tuning instability, the simplest
course would be to fit a mains voltage
stabiliser between the a.c. supply
and the instrument. If the load is
fairly light, the type sold by photo-
graphic shops (for stabilising
brightness and colour temperature
of enlarging lamps) might be one
solution.

No apologies are due for labouring
the point concerning tuning: build-
ing a polyphonic keyboard instrument
is a major operation. It is as well to
be absolutely sure that the home
constructed instrument will not
require an expensive and time con-
suming modification after completion
because the back has to be taken off
every week to re -tune it.

TREMULANT
Tremulant is an amplitude modula-

tion effect, and should not be con-
fused with vibrato which is frequency
modulation. It is fairly easy to
arrange by connecting the signal
across an I.d.r. and modulating this
resistor by means of a lamp. The
lamp could form part of the collector
load of a multivibrator, or it could be
a miniature neon in a relaxation
oscillator circuit. Whilst the filament
lamp is best suited for tremulant
effect, the more precise pulsing of a
neon enables it to be used for higher
speed chopping-repeat effects such
as mandolin and banjo.

In early instruments, tremulant was
often obtained by using a motor
driven variable resistor across the
signal source, but these were noisy
and tended to wear rapidly. Devices
such as the ORP12 I.d.r. have since
come on the market and are both
dependable and noiseless.

VIBRATO
Good vibrato is by no means easy

to obtain, especially if the oscillators
are really stable. The fact is that, if
you have a stable oscillator, you must
expect stability! When the oscillator
refuses to be modulated by an elec-
tronic vibrato, the effect is best
obtained by mechanical means-
such as the Leslie speaker:

The vibrato oscillator should ideally
produce a sine wave, although
multivibrators are often used com-
mercially. A fair amount of drive
will be required, in some cases of
almost medium power proportions,
to the base of the oscillator transistor.
A good deal of care is required in
setting up, too much signal making
the oscillator fail on peaks and too
little producing nothing more than a
mild tremulant.

DELAY LINE
Electronic vibrato often sounds

uninteresting as its effect is similar
for all frequencies. The Hammond
delay line system overcomes this
problem as its effect is more promi-
nent at higher frequencies. The line
consists of some 18 L/C sections
and, according to the vibrato depth
chosen by the player, sections are
switched to the stators of a multi -
element variable capacitor whose
rotor picks up the modulated signal.
By scanning back and forth along the
line, phase differences are converted
to frequency differences: this contri-
butes to chorus effect as modulation
takes place per section of the line
according to frequency.
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By D. SHAW

PART TWO
Voltage Controlled Oscillators
Voltage Controlled Filter

and Envelope Shaper

Voltage Controlled Amplifiers

THIS month we begin the circuit construction of
the P.E. Minisonic series by detailing the vco's.

VCF and Envelope Shaper/ vco's.

BATTERY LIFE
The average current drawn by the P.E. Minisonic

is about 62mA, so it is estimated that a pair of PP9
batteries will provide up to 50 hours of useful life.
Much depends, of course, on the length of the periods
during which the instrument is switched on. When
usage is restriced to around two to four hours per
day then maximum battery life can be expected.

On the current price of PP9's, therefore, the run-
ning costs of the P.E. Minisonic are likely to vary
between 1.4p per hour and 2.33p per hour depending
on usage and this seems, on the basis of comparison
with other forms of entertainment, to represent
pretty good value for money.

One of the drawbacks of battery operation is that
the voltage falls in a manner proportional to the
drain and to the charge remaining, and thus circuits
which are voltage sensitive could begin to perform in
an erratic and unreliable manner.

In the P.E. Minisonic this problem has been over-
come by the establishment of voltage reference rails,
considerably below nominal battery potential, in
order to serve those circuits which are particularly
voltage sensitive.

In practical terms the vco's and VCF will operate
without any change in performance down to +7.5
volts and, indeed, will tolerate supply voltages up to
+12 volts also without change in performance.

The worst effect of falling battery voltage on these
circuits not served by the reference rail is that the
gain/attenuation ratio of the vco's diminishes by
between 6 to 8dB and the noise generator will cease
to operate at about +7.8 volts.

The great advantage of battery operation is that
the instrument becomes a perfectly safe proposition
for the younger enthusiast who can dabble about to
his heart's content without the attendant fear of
electrocution.

COMPONENTS . .

VOLTAGE CONTROLLED OSCILLATOR
(2 required)

Resistors
R1, R2
R3 -R6
R7
R8
R9
R10
R11
R12
R13
R14

6-8ki2 (2 off)
47k12 (4 off)
22k f2
1.2k i2
1 lin
2.71d2
1k C2 (see text)
7500
22ki2
82kC2 (see text)

R15, R16 101a2 (2 off)
All +5% 4-W or iW carbon

Potentiometers
VR1 10kCI skeleton horizontal preset
VR2 10k0 linear carbon
VR3 100k0 skeleton horizontal preset
VR4 101a1 linear carbon

Capacitors
C1 0.1/1F
C2 22ii.F 16V tantalum
C3 3.3pF

Semiconductors
D1 1N914
TR1 BC184
TR2 BC213
IC1, IC2 Type 741 8 -pin (2 off)
IC3 Type 748 8 -pin

Miscellaneous
JK1 3.5mm jack socket

SK2 2mm sockets (2 oft)
0.1in Veroboard, 115 34 holes (This board also

carries Keyboard Control, Mixers and Ring
Modulator)

1066 Practical Electronics December 1974



LOGARITHMIC LAW
Both the vco's and the VCF have a logarithmic-

or, more accurately-an exponential relationship
between the applied control voltage and the control
current which, in turn, prescribes the frequency of
the vco and the pass -band of the VCF.

The so-called "log -law" has been adopted because
it allows for a considerable simplification in the key-
board and pitch determining systems-an important
factor in an instrument which is to be used for
musical purposes and which, hopefully, is to remain
in tune over relatively long periods.

In simple terms the "log -law" enables linear incre-
ments of control voltage to cause frequency changes
of one octave in the case of the vco or passband
variations of one octave in the case of the VCF.

In the P.E. Minisonic the control voltage incre-
ment required is 600mV per octave but there is pro-
vision for adjusting this from about 220mV per
octave to 1.2V per octave in order that the instru-
ment may be matched to other synthesiser systems.

Since the control voltage increment is the same
value for both vco and VCF this enables the control
node for both circuits to be identical save for two
minor variations.

THE CONTROL NODE
The circuit of the control node is shown in Fig. 2.1,

which shows the vco but an almost identical control
node is used in the VCF. ICI is a four -input summing
inverter in which two inputs are committed to pro-
viding bias and manual control voltages while the

+611

6-B JK1

k La

VRI

611

V. C. O.

CONTROL NODE

R4

476f1

VR2 L' R3

10
k 11 47611

R2

68 11).N'
611

From.HOLD.
'circuit

RS

47611

3
-9V

SKI

R8
1 2
611

°Refers to pin position on PC. B.

-6V see appropriate PC.8. and wiring
drag.

R6

47
kfl

VR3
100
60

R7

22
611

CURRENT
GENERATOR

R9

1611

TRI

remaining two can be coupled to external program-
ming sources.

The overall gain of the inverter is prescribed by
VR3 which is used to set the so-called "law" of
the system, i.e.-the relation of frequency or pass -
band to voltage. VR 1 provides a fixed bias to the
inverter which serves to set the minimum frequency,
or to position the overall frequency range in manual
control, while VR2 provides the voltage swing, in
manual, required to give a nominal ten octave
range.

The input via R5 is coupled through the normally -
closed contacts of JK1 to the keyboard controller
"hold" circuit (which will be described next month).

Insertion of an open circuit jack plug will over-
ride the "hold" input or, alternatively, an external
signal wired in to a jack plug may be routed into
this input.

The input via R6 is wired to a 2mm socket so
that an external programming signal may be
employed in combination with the keyboard.

The output of ICI drives a divider, R7 -R8, which
sets the bias on transistor TR I-a constant current
generator. It is in TRI that the exponential relation-
ship between control voltage and control current is
derived.

TRANSISTOR CHARACTERISTICS
Reference to the characteristic curves of almost

any small signal transistor in which Vbe. is plotted
against /c will show that there is a fixed relationship
between these factors which extends over a range of
three or four decades.

PERFORMANCE
Frequency Range 10 octaves, nominally 5Hz

to 5kHz in manual control
Control Voltage Law 600mV per octave
Waveform Sawtooth, 400mV p -p
Current Drain 5mA

INTEGRATOR

CI

0 INF
+9V

C2
22
pF

VR4
40

611

RESET
COMPARATOR SWITCH

R115

1

A
6 11/

R10

R12

750
11

VC01 to Ring
Modulator To ES/VCA
VCO2 to VCF input Pint'on PCB

C3

3 3pF

+99
0

+6V

6
615

"see text

611

TR2

Fig. 2.1. Circuit diagram of the Voltage Controlled Oscillator. Letters in inverted commas refer to
connections from the Veroboard panel to the front panel

0+9V
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VRI

Voltage readings with A at -1 4V and C at
0 95V

B( - V) 0 06 12 18 24 30 36 42 48 54 60
/, (A,A) - 05 10 20 40 80 160 350 820 190 0

Fig. 2.2. Simplified circuit of the control node
used in both the VCO and the VCF. The table
shows typical current readings for different
settings of VR2. Note that tolerance on R7
and R8 can cause significant departures from
values shown. These may be compensated
by adjustment of VR1. The important relation-
ship is between the voltage at B and

Above a minimum level of V1,,, the collector cur-
rent will double for each successive increment in 1/1.
of the order of 20 to 2SmV. Over the straight line
portion of the curve, if it is assumed that the Vi.
increment is 24mV, then increments of 2mV will
cause the collector current to increase successively
in the ratio 1:12 V2 - which musicians will
immediately recognise as being identical to the
ratio in pitch between any two consecutive notes in
an equal tempered scale. Indeed, this relationship
serves to explain why the "log -law" circuit is so
much more useful in a musical sense than its linear
counterpart.

SETTING -UP PROCEDURE
he efficiency with which the vco's and V(F func-

tion relative to their respective control voltages is
entirely dependent upon the accuracy with which
the setting -up of the control node is accomplished.

The principal aim is to ensure that successive
increments of 600mV supplied by VR2 result in
successive doublings of the current through the
constant current generator TR I. Fig. 2.2. illustrates
a simplified control node together with a table of
typical results obtained with the prototype
instrument.

With the wiper of VR2 at ground potential, VRI
should be adjusted so that the wiper is at - I.4V.
VR3 should now be adjusted so that the output of
ICI is at +0.95V. These adjustments will set the
operating points of the control node to within close
limits of the required values.

A multimeter switched to the microamp range
should now be connected between R9 and the OV
rail and VR2 swung through the range of values
shown in the table.

It should be noted that the current readings
recorded will not necessarily correspond exactly with
those quoted in the table since tolerance variations in
R7 and R8 can cause significant differences.

Fig. 2.3a. The integrator output with resistor
R11 removed

Fig. 2.3b. Output of the integrator showing
large spikes during the reset period. These
are too fast to be audible

During the first swing of VR2 it is almost certain
that errors will be present and it is important, at this
stage, to determine whether the current through TRI
is greater or less than the doubling required for
each increment of 600mV at the wiper of VR2.

For this purpose it is best to carefully record the
current readings obtained over a range of input
voltages-say from 1.2V to 4.8V-in order to estab-
lish whether the error is consistent.

If the current through TRI is greater than the
doubling required for each 600mV increment then
the gain of ICI has to be reduced by adjustment of
VR3. Conversely for less than the required doubling.

When the required relationship has been estab-
lished the control nodes for the vco's may be
matched by making a further adjustment to VRI
so that, for a given voltage supplied by VR2, the
current through TR I is identical in both nodes.

It should be noted that the current/voltage
relationship in the control nodes need not be pre-
cisely 600mV per current doubling. Indeed the range
of adjustment afforded by VR3 allows that the rela-
tionship may be set at any value lying between
aproximately 220mV and I -2V. What is important
however is that the relationship adopted should be
euictly the same for all control nodes. If it is not
then the circuits will not track accurately and the
overall performance of the instrument will be
marred.

The design of the Keyboard Controller is such
that it can accommodate any voltage/current rela-
tionship which it is possible to set up with the
component values given for the control nodes.

THE VOLTAGE CONTROLLED OSCILLATOR
The complete circuit of the vco is illustrated in

Fig. 2.1. Apart from the control node and current
generator the vco comprises a linear integrator
around IC2, a comparator around IC3 and a reset
switch TR2.

1068 Practical Electronics December 1974



VCO 2 REF

1

VC F ES/ VCA 1 KEYBOARD
''CONTROL

MIXER 1

RING
MOOMATOR'

Photograph of complete board on which VCO's, VCF, Voltage Reference and ES/VCA's are
mounted. (Note: some minor changes have been made to this layout)

HOW IT WORKS
If we assume that the reset cycle has just com-

pleted, the output of IC2 will be zero volts, the out-
put of IC3 will be positive due to the voltage applied
by divider R 12-R 13, and TR2 will be hard off. Cl
although nominally uncharged will, in fact, have a
charge in relation to the negative rail and thus TR1
will draw on that charge at a constant rate thereby
causing the output of IC2 to ramp in a positive
direction.

The maximum positive level of the ramp is deter-
mined by two factors. Firstly there is a positive
threshold voltage set by divider R 12-R 13 which is
equal to:

750
, 6 = 200mV

22750
Secondly there is a positive feedback factor applied

to 1C3 by RI4. This has the effect of determining a
further threshold value on the basis of the currents
applied differentially to IC3 through RIO and RI4.

If x be a voltage at the output of 1C2 then the
secondary threshold value is determined by:

x 8
/Itt" 2700 82000

i.e. approximately 25OmV.
The overall threshold value is thus theoretically

450mV. Although the 450m,V threshold could be
derived from divider R 12-R I3 alone the adopted
method is preferable because it has the effect of
speeding up the switching process.

When the output of IC2 reaches the threshold
value the output of 1C3 will try to go negative.
However, the biasing on TR2 is such that when the
output of IC3 has moved about 200mV, TR2 turns
on and sends a relatively large pulse of current into
CI in order to restore the original state.

At this point the output of IC2 moves rapidly in
a negative direction and when it falls to below
200mV, i.e. below the minimum threshold value on
IC3, then IC3 will switch to positive saturation
again before the output of IC2 actually reaches its
minimum level. At this point the cycle repeats.

The overall effect is to provide a very rapid reset
which results, in relation to the integrating rates
employed, in a sawtooth waveform of almost perfect
shape.

The reset time occupies a period of approxi-
mately 81,s. On most oscilloscopes the reset pulse

/1114

will be invisible at low frequencies and its presence
will generally only be detectable at frequencies of the
order of 5kHz and greater.

RESET TIME
Resistor Ril sets a limit on the reset current sup-

plied by TR2 and thus has an effect on the reset
time. With R 11 significantly greater than !kit it will
be found that the reset will terminate at a point
about +100mV or so above zero volts, at which
point integration will re -commence.

With RII removed altogether the output of IC2
will go hard negative at each reset resulting in an
output waveform as shown in Fig. 2.3a and a very
slow rate of oscillation.

The ideal situation is when the value of RI I is
such that the reset, as measured at the output of IC2,
terminates on the zero volt rail. The output wave-
form of the integrator is shown in Fig. 2.3b.

Resistor tolerances being what they are there
could, in a worse case, be as much as 20 per cent
variation in the integrator output waveform peak -to -
peak value between oscillators. This means that, with
matched control nodes and for a given control volt-
age, the vco with the greater amplitude waveform
will run at a proportionately lower frequency.

Fortunately this error is constant over the whole
frequency range and may thus be compensated for
by adjustment of the bias control VR I. It is more
elegant however to make the adjustment on the vco
itself so that the greater level in output waveform will
not introduce any impairment of performance in
relation to the sound treatment circuits.

Resistor RI4, in view of its value and position on
the circuit board is the most convenient resistor to
adjust. Any adjustment should be directly propor-
tional to the error variation in output waveform
level, i.e. if the output waveform is 10 per cent high
in relation to the other vco then the value of R 14
should be increased by 10 per cent-to 91162 say-
and vice versa.

From Fig. 2.3b it will be seen that the integrator
output waveform exhibits a substantial positive and
negative going spike at the reset point. This is due
to the differentiation of the reset pulse by Cl.

Although rather unsightly, the spike is too fast
to have any effect on the audio output.
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PERFORMANCE
Passband 3Hz to 15kHz (-6dB)
Dynamic Range -54dB (referred to

peak output signal)
Resonance Range 5kHz to 25kHz
Current Drain 4mA (min), 8mA (max)

LADDER NETWORK

1INPUT fromVCO2
PinCon ES/VCA2 SK1 9V
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1611

R15

470

Fig. 2.4. Complete circuit diagram of the Voltage Controlled Low-pass Filter

VOLTAGE CONTROLLED LOW-PASS FILTER
The complete circuit of the filter is shown in

Fig. 2.4 and comprises, in addition to the control
node and current generator, a ladder network and a
differential output stage. The ladder network, in
which the filtering action takes place, is based on
the design by Dr R. A. Moog.

The diode may be considered to be an impedance
which varies inversely as the current through it,
i.e. at low currents the impedance is high and vice
versa. The a.c. signal is superimposed on to the
diode current flow as shown in Fig. 2.5 which repre-
sents the lower half of the ladder network.

The ladder terminates in transistors TR2 and TR3
which are effectively 'biased on by referring their
bases to the OV rail. Thus any current drawn through
the network by means of the constant current
generator passes, without restriction, through these
transistors.

If an a.c. signal is now applied to the base of
TR2 there will be a proportional variation in the
current through the transistor and thus also a volt-
age variation at each diode junction in the ladder.

This applies over virtually any current drawn by
the constant current generator so that, for a given
level of a.c. signal, the smaller the current through
the network, the smaller will be the proportional
variation induced by the signal. Thus the concept of
variable impedance is, in fact, due to the combined
effect of diode, transistor and current generator.

FILTER PERFORMANCE
The range extends over several decades and, in the

circuit given, the -6dB passband at maximum is
from 3Hz to 15kHz.

+9V

-9V

rin
10
pF

VR6

10

kfl

SK2

Fig. 2.5. Simplified circuit diagram of the lower
section of the VCF showing how the a.c. signal
is superimposed on the ladder current

Four filter stages are cascaded in the ladder net-
work and since each stage has a theoretical roll -off
of 6dB per octave the maximum roll -off of the filter
should be 24413 per octave. Efficienty in this respect
can only be achieved, however, if every precaution
is taken to prevent loading the network both at
the point of entry of the a.c. signal and also at the
point of extraction.

In the interests of simplicity and economy the
buffer stages have not been included in the circuit
but, even so, the roll -off possible is around 12 to
I 5dB per octave and, for the majority of purposes,
this will be found to be quite sufficient.

FEEDBACK
The output from the filter network is amplified

differentially by IC2, with VR4 being employed to
cancel out any d.c. imbalance due to variations in
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COMPONENTS . . .

VOLTAGE CONTROLLED FILTER

Resistors
RI, R2
R3 -R5
R6
R7
R8, R9
R10, R11
R12

&nil (2 off)
47kf1 (3 off)
221(0
1 5kfl
2.2kf1 (2 off)
3900 (2 off)

R13 30k0
R14 33k11
R15, R16 470k0 (2 oft)
All  5% 4-W or ION carbon

Potentiometers
VR1 10ki1 skeleton horizontal preset
VR2 10k0 linear carbon
VR3 iooku skeleton horizontal preset
VR4 10kSI skeleton horizontal preset
VR5 1ki1 linear carbon
VR6 10kf1 linear carbon

Capacitors
C1 10iF 6.3V tantalum
C2-05 0.047µF (4 off)
C6, C7 10µF 6.3V tantalum (2 off)

Semiconductors
D1 -D12 1N914 (12 off)
TR1-TR3 BC184 (3 off)
ICI, IC2 Type 741 8 -pm d.1.1. (2 oft)

Miscellaneous
JK1 3.5mm jack socket
SK1, SK2 2mm socket (2 off)

diode characteristics. The output signal from 1C2 is
capacitatively coupled into two potentiometers. VR6
is simply the output level control while VR5 is the
feedback or Q control.

With the Q control at zero the base of TR3 is
referred closely to the OV rail and thus TR2 and
TR3 behave essentially as a differential pair. The
output of 1C2 is therefore nominally in phase with
the input signal at the base of TR2.

As VR5 is advanced from zero a proportion of
the output signal appears at the base of TR3 thereby
tending to induce a signal in the collector circuit
which is 180 out of phase with the signal which is
already there due to the effect of the signal on
TR2. The result is that the output signal will
become significantly attenuated except at the
frequency whose period is equal to the adjusted
time -constant of the network.

At this critical frequency the output of the filter
will peak up, the bandwidth of the signal depending
on the degree of feedback applied.

Further application of feedback will cause the fil-
ter to oscillate. The frequency of oscillation is pro-
portional to the current through the ladder network
and the oscillation, which is of sine form, will be
superimposed on the filter output signal. The P.E.
Minisonic filter oscillates over the range 5kHz to
25kHz.

The filter may be operated in a number of modes
each of which finds a place in the tone colour spec-
trum of the synthesiser. An outline of the various
possibilities will be given in a later part of the series.

SETTING -UP THE VCF
The setting up of the control node for the VCF

should follow exactly the same procedure as the
vco with the exception that, having established the
correct voltage/current relationship, VR1 is adjusted
so that the maximum current through TR1 with an
applied voltage of -6V at VR2 should be of the
order of 3mA instead of the 190,H.A quoted in the
table show.' in Fig. 2.2.

In order to achieve this result the value of R7 in
the VCF is 15kit instead of the 1.21(11 specified for
R8 in the vco control nodes. Increasing the value
of R7 requires that the gain setting of ICI be reduced
by adjustment of VR3 and, in relation to an initial
setting at VR I of -1.4V, the output of ICI should
be approximately +0.84V at the commencement of
the setting -up procedure.

The setting -up of the filter proper is essentially
concerned only with providing the optimum balance
between extreme d.c. conditions arising in the ladder
due to current variations. With a high resistance
voltmeter directly monitoring the output of IC2,
VR5 at zero, and with the audio inputs uncommitted,
the frequency control (VR2) should be moved from
one extreme to the other.

The meter readings at extreme settings of VR2
should be noted and VR4 adjusted to reduce the
voltage swing at the output of IC2 to a minimum.
It may require several iterative adjustments to get the
best possible balance.

This adjustment is not too critical since the output
of IC2 is capacitatively coupled although, if the
filter is being programmed by a fairly rapid envelope,
any significant change in d.c. level at the output of
IC2 can be differentiated by the coupling capacitor
and induce an unpleasant click on to the audio
signal.

THE ENVELOPE SHAPER AND VOLTAGE
CONTROLLED AMPLIFIER

Two distinct but very closely related circuits are
covered by this section. The first is the envelope
shaper which is of considerable importance in the
scheme of the synthesiser since, by variation of just
two controls, a whole range of differing charac-
teristics can be imparted to an otherwise uninterest-
ing sound.

Amplitude
SUSTAIN

ATTACK DECAY

time

Fig. 2.6a. Typical Envelope Shaper output
waveform showing the three variable para-
meters: attack, sustain and decay

A 11
Fig. 2.6b. A selection of envelope formats
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Fig. 2.7. Complete circuit diagram of the Envelope Shaper/Voltage Controlled Amplifier. Note that
potentiometer VR4 is fitted only to ES/VCA 1 to provide positive and negative going control envelopes
(see block diagram Fig. 1.1)

*These values may require
adjustment for optimum
performance R7- 62010 to 75011

R8-20611 tolOkLI

eRefers to pin position on P.C.B.
see appropriate PC.B.and wiring

T is on JKI socket

Essentially the envelope shaper generates a con-
trol voltage which, if plotted graphically, will be
found to conform with the basic waveform illus-
trated in Fig. 2.6a. If this waveform is applied to
the control input of a vcA the amplitude of the audio
signal will vary proportionately, i.e. with the envelope
at zero the output of the VCA will be at its minimum
volume (in the P.E. Minisonic about 54dB below the
peak output signal level).

The first excursion of the envelope shaper output
voltage is known as the "attack" and is variable, in
the P.E. Minisonic, between about 30 milliseconds
and four seconds.

The flat topped portion shown in the illustration
is known as the "sustain" and represents the period
of time that the VCA output is maintained at maxi-
mum volume while, finally, the return to zero volts
is known as the "decay" and is variable between
about 100 milliseconds and 16 seconds. The period
of sustain is determined entirely by the length of time
that the envelope shaper trigger signal is present and
no separate control is provided. Some idea of the
kind of envelope formats possible with this arrange-
ment is given by Fig. 2.6.

CIRCUIT DESCRIPTION
The complete circuit of the Es/ vcA is shown in

Fig. 2.7. ICI is a linear integrator whose output volt-
age is bounded, in a negative direction, by D6 and

in a positive direction by D7. Thus the output volt-
age excursions of the envelope shaper range between
-0.5V and +4.5V.

In the quiescent condition R3, R4 and DI set the
bias on TR1 and TR2 such that TR1 is off and TR2
is on. Current reaching the inverting input via
TR2/VR1 charges CI /C2 and thus, with the aid of
D6, holds the output of IC1 at -0.5V.

When a negative trigger signal is applied TR2
turns off and TR1 turns on. The charge on the
integrating capacitors Cl /C2 thus leaks away via
VR2 /TR1 and the integrator output ramps in a
positive direction until it reaches the bounded value
set by D7.

Triggering signals may be applied in one of three
ways:

(i) Through the manual push button SI.
(ii) From an h.f. detector (to be described next

month) operated from the stylus or external
keyboard.

(ii) From an external source via JKI, thereby
overriding the connection to the h.f. detector.

The integrator output is linked through a divider
network R6 -R7 to the base of TR3 which, with the
output of ICI at -0.5V, is held at the point of con-
duction by means of a current supplied from the
positive rail by means of R8. The table in Fig. 2.7
gives the "on" and "off" d.c. conditions which have
proved to be ideal in practice.
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COMPONENTS . . .

ENVELOPE SHAPER/V.C.A. (2 required)

Resistors
R1
R2
R3
R4
R5
R6
R7
R8
R9
R10
R11, R12

5600
20k0
75k0
3.9k
1 kil
10kn
620t1 to 75052I see text
201tS2 to 36ki2
560)
39k S2
6.8k0 (2 off)

R13 3.9k fl
All ±5% IW or *W carbon

Potentiometers
VR1 1M fl linear carbon
VR2 250kO linear carbon
VR3 25ki2 log carbon
VR4 10k0 log sub. min. carbon (ES/VCA1 only)

Capacitors
C1, C2, C6
C3
C4
C5

10/AF 16V tantalum (3 off)
0.1p.f 35V tantalum
1.0p.F 35V tantalum
680pF

Semiconductors
D1 1N914
D2 BZ88C6V2 6.2V 400mV Zener
D3 -D6 IN914 (4 off)
D7 BZY88C5V1 5.1V Zener
TR1 BC213
TR1, TR3 BC184 (2 off)
ICI Type 741 8 -pin d.i.l.
IC2 Motorola MFC6040

Miscellaneous
JK1 3.5mm jack socket SKI 2mm socket
St Miniature pushbutton

496

-6

46V

-9V

06

SETTING -UP THE ENVELOPE SHAPER
Setting -up is restricted to the establishment of the

bias conditions on TR3 as shown in the table of Fig.
2.7. With the output of ICI at -0.5V, R8 should
be adjusted so that a slight positive potential is
apparent at the emitter of TR3. This indicates that
the transistor is just beginning to conduct.

The actual d.c. level is fairly critical since too
much conduction will restrict the gain/attenuation
range of the VCA whilst too little will result in a
propagation delay between the occurrence of the
envelope shaper trigger pulse and the appearance of
the audio signal at the output of the VCA.

After setting the bias the envelope shaper should
be triggered manually and the button held down in
order to check that the bias on the base of TR3
rises from +0.600V to +0.800V with the envelope
at maximum level.

It is a good thing, at this time, to run a check on
the VCA output with an input signal of 0.4V peak -to -
peak. With correct biasing on TR3 the VCA output
should be around 1.25V peak -to -peak.

It may be necessary to adjust the value of R7 in
order to achieve the VCA output signal specified and,
if this is the case, it is well to recheck the biasing
with the envelope in the off state and re -adjust R8
as necessary to establish the ideal minimum bias
point.

No setting up is required on the VCA as such
except as explained above in relating input/output
signal levels with the VCA on.

ELECTRONIC ATTENUATOR
The VCA, or to give it the proper title, electronic

attenuator, is a purpose designed i.c. by Motorola.
The specification of the device is to provide an

attenuation of 77dB and a gain of I3dB, relative to
the input signal which should not exceed 500mV
r.m.s., when the current sink from the control input
(pin 2) is varied from minimum to maximum
respectively.

Fig. 2.8. Layout of the components on the Veroboard. Note that two identical VCO's are required
side by side on the panel, only one is shown. Both Envelope Shapers are shown in full. Letters
next to Veropins are for wiring to the front panel and correspond with those on the circuit diagrams
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VOLTAGE REFERENCE
Resistors

R1 68001+5% iW carbonR2 1800

Diodes
D1, D2 BZY88C6V2 6.2V Zener (2 off)

Fig. 2.9. Circuit of the voltage reference section
giving f 6V

In the P.E. Minisonic the relatively low operating
voltages result in a reduction of the overall attenua-
tion/gain range to about 54dB which is sufficient for
most practical purposes.

The current sink from pin 2 of IC2 is, in the off
condition, restricted by the series combination of RIO
and R13. As TR3 turns on it progressively short cir-
cuits RIO with the result that the current sink
increases proportionately to a maximum which is
limited by R13. It should be mentioned, of course,
that the linear envelope of ICI is converted into a
negative exponential characteristic by TR3.

Although this is not ideal for an audio signal
envelope, experience has shown that it is extremely
difficult to differentiate subjectively between a nega-
tive exponential envelope and a positive exponential,
or square law, envelope which is considered to give
the best effect.

CONSTRUCTION
All the prototype circuits have been built in a

number of alternative layouts and there appears to
be no particular layout which gives rise to problems.
The recommended Veroboard layout is shown in
Fig. 2.8.

Also mounted on this section of Veroboard is
the voltage reference section the circuit of which is
shown in Fig. 2.9 (see photograph). This gives the
stabilised +6V rail for use in the vco's and VCF.

It is recommended that all circuits in the P.E.
Minisonic be bench -tested and adjusted before any
attempt to link the circuit boards with the front
panel.

Next month: More of the P.E. Minisonic electronics
plus details for wiring and setting -up.

P.E. CCTV CAMERA
continued from page 1059

Interior view of Crofton unit

camera u.h.f. signal might be beating with a normal
transmitted signal giving patterning on the screen.
Loss of sync is usually due to overloading of the
signal and if the tuner has too much gain RIO can
be increased until satisfactory results are obtained.

ALTERNATIVE MODULATOR
From what has gone before it can be seen that

this form of modulator with a separate tuner
might deter some constructors particularly if their
involvement has never extended to u.h.f. It is for
this reason that a commercial kit, the Crofton modu-
lator, is recommended as an alternative, its obvious
attractions being simplicity and small completed size.

The circuit for this is shown in Fig. 4.5 for which
we are indebted to Crofton Electronics.

The kit comes complete with detailed building
instructions. Numbered packs of piece parts with
contents detailed means that instructions can be
ticked off in the manual as construction proceeds
until the unit is completed.

A step-by-step testing procedure is also included.

SCAN COIL CHANGES
Since the publication of the camera series a run

on the specified EMI scan/focus coil assembly and
a surprise discontinuation from the contracted manu-
facturer has meant finding a new coil assembly.

The author has found that the Japanese KV-I3
assembly was not only a suitable substitute but pro-
vided an improvement in picture quality. Features
include an automatic vidicon target connection and
vidicon lens focusing by the turn of a small screw.

Both the coils and fitting data can be obtained
from EMI, 243 Blythe Road, Hayes, Middlesex. The
price is £14 plus VAT.

The only electrical modifications to be made is in
the focus coil current supply. For this R50 and C31
in Fig. 2.10 are not required. The supply line input
is +15V and should be taken from the Regulator
circuit of Fig. 2.8.

Note that in the Components List for Part I, R39
is 2.7kii, R8 -4.7k0 and R42 -390!./. These values
are correctly shown in the circuits.
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NEXT MONTH ...
PE

From the same stable as the now -famous P.E. Gemini, comes
the P.E. Orion. A medium power stereo amplifier contained in a
compact cabinet offering a high performance for a modest out-
lay. The 20 20 watt output will satisfy almost all domestic
requirements.

* Output: 20 20W into 8 ohms

* Distortion less than 01"

* Excellent transient response

* Will drive electrostatic loudspeakers

* Will accept inputs from radio, tape and disc

LIGIAT PIPE
Flexible decorative effect for the home,
discotheque or shop. Can be shaped to almost
any desired form.

NIH STEREO

AMPLIFIER

DIGITAL LEAF
Automatic moisture control for greenhouse
plants.

Controls a mist watering system so that your
plants get just the right amount of water.
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PULSE
GENERATOR

rNt RING the course of work with logic circuits it
Li has been found useful to have a source of suit-
able digital waveforms to hand. However, the
popular sine/square-wave generator is not ideal for
this task as its signals are not compatible with the
two most commonly used logic families, TTL (tran-
sistor -transistor logic) and DTL (diode -transistor
logic). Whilst complex signal generators, which pro-
vide suitable signals, are available at great expense,
using one of these for most amateur purposes is
rather like using a sledgehammer to crack a nut.

For this reason a simple and compact source of
various digital waveforms was developed. It will
provide a mechanically switchable output at either
of the two logic levels corresponding to 0 and 1, a
continuous train of square -wave pulses variable in
frequency from 10MHz down to a pulse every few
seconds, a monostable multivibrator for providing
single pulses of any given duration from seconds to
microseconds, a Schmitt trigger circuit and, lastly,
a lamp indicator circuit to show whether the logic
state of a circuit is high or low (1 or 0).

LOGIC LEVELS
Some basic rules are common not only to 74 series

but also to most other TTL and DTL logic families.
First, the signal level should never exceed 5.5V or

be less than -0.6V. It should occupy one of two

3v
111

02V

v -

0/P

TIME

02V

Fig. 1. Illustrating
the effect of contact
"bounce" when
using a normal
switch

G1C

Fig. 2. Eliminating switch
bounce using half an
S N 7400 N

BY M.E.THEAKER

states, "0" which is typically 0.2V (maximum 0.4V),
and "1" which is typically 3.0V (minimum 2.4V).

The next important requirement is that the time
taken to go from the low state (0) to the high state
(I), which is known as the rise time, or the reverse
which is known as the fall time, should not exceed
one microsecond (1µs).

The reason for this is that both TTL and DTL are
saturated logic circuits which operate in one of two
stable states corresponding to 1 and 0. As they
switch from one state to the other they pass through
an unstable linear zone where the circuit can act
as an amplifier or an oscillator.

If the signal input to a logic circuit has an unduly
long rise or fall time, oscillation of the circuit will
occur and is highly undesirable. If the rise and fall
times are less than ltts for gates (15Ons for flip-flops),
then spurious oscillation will not occur.

THE CIRCUITS
The first requirement for testing logic circuits is

to be able to provide a steady output corresponding
to logic state 1 or 0 and to be able to switch between
these two states at will. It might be thought that a
simple switch connected to either 02V or 3V as
shown in Fig. la would suffice, but this circuit would
not give a single transition from one state to the
other, instead it gives rise to a number of pulses due
to contact bounce as at Fig. lb.

ALL IC2

Cl

SKS

G2C

SEE TEXT

SK6

SK7

ENABLE
UP

Fig. 3. The frequency of operation of this free -running
multivibrator is selected using various values for C1
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SWITCHED LOGIC LEVELS
In order to overcome contact bounce problems

the switch can be used in conjunction with a flip-
flop, which is made up from two 2 -input NAND gates
as shown in Fig. 2.

With the switch shorting SI.I to ground one input.
to gate GIC is low (0 state). As S1.2 is not grounded
it is high (1 state). Thus the output at SK2, gate
GID is low. Since both inputs to gate GIC are low
its output at SKI is high.

When the switch is moved to short SI.2 to ground,
GID output goes high. Since S1.1 is no longer
connected to ground, it is now high and GIC output
goes low. The outputs at SKI and SK2 are now
reversed and the transition is free from contact
bounce. Returning the switch to position SI.1 restores
the circuit to its original condition once again without
contact bounce.

FREE -RUNNING MULTIVIBRATOR
Besides being able to switch at will from one logic

level to the other, it is also useful to have a con-
tinuous source of pulses variable in speed from very
slow to very fast. A suitable circuit is shown in
Fig. 3 and consists of four 2 -input NAND gates G2A,
G2B, G2C and G2D. RI and R2 affect the symmetry
of the waveform and are nominally 47052. When they
are equal in value the output waveform is nominally
square, i.e. the waveform has a 1: I mark/space
ratio. The repetition rate or frequency of the signal
is determined by capacitor Cl.

The 2 -input NAND gates G2A, G2B and G2C, are
connected with their two inputs tied together as
inverters.

To explain the operation of the circuit, consider
the moment when the output of gate G2B goes from
0 to 1. Gate G2A inverts this signal and its output
goes from 1 to 0.

The charge on Cl cannot change instantaneously
and so the input to gate G2D also goes to 1 and the
output goes to 0.

Now capacitor Cl begins to charge through R2
since G2A input is high whilst its output is at 0. As
the capacitor charges so the voltage at pin 13 falls
until it is sufficiently low to force the output of
gate G2D into the high state, which in turn forces
the output of gate G2B to go low, thereby com-
mencing the second half of the cycle.

Fig. 4. A three -gate
monostable provides a
source of single pulses
with adjustable duration

IIP

1*
CI3BPINS'

Ci3C
PH4 a 0'

341i,
cao
PIN tit 0-- - ------- - - - -

Fig. 5. The wave-
forms appearing at
points in the circuit
of Fig. 4

The input to gate G2A now being low forces its
output high. Once again the charge on the capacitor
cannot change instantaneously and so pin 13 is also
low. Capacitor Cl now charges through R2 until the
voltage at pin 13 is sufficiently high for gate G2D to
change state and its output to go low, causing the
output of gate G2B to go high, completing the cycle
and starting another.

The process continues indefinitely as long as input
to G2D at pin 12 is high. As soon as this input is
taken low by an external circuit or is connected to
earth, it stops the cycle. So pin 12 can be used to
switch the oscillator on and off or, in other words.
to "gate" or enable the oscillator. Gate G2C is used
merely as an inverter and provides a complementary
output from socket SK6.

Values of capacitance Cl for various frequencies
are given in Table I.

MONOSTABLE MULTIVIBRATOR
The third requirement is for a source of single

pulses of adjustable duration and such a circuit is
shown in Fig. 4. This forms a three -gate one-shot
(or monostable) multivibrator circuit.

Varying C3 alters the output pulse duration and
approximate values of capacitance for various pulse
durations are given in Table 2.

A negative -going edge at the input produces a
positive pulse at the output. The various waveforms
of the circuit are shown in Fig. 5.

TABLE 1

C1 Period Frequency

None 60 ns 16.7 MHz
47 pF 120 8.33

100 170 5.88
220 280 3.57
470 515 1.94

1 nF 1 /Is 1.0
2.2 2.1 ,, 476 kHz
4.7 4.3 233

10 8.1 123
22 19 53
47 37 27

100 70 14

220 190 5.3
470 430 2.3

1 iiF 909 1.1

100 91 ms 11 Hz

TABLE 2

C3 Pulse width

None
47 pF

100 1,1

220
470

1 nF
2.2 
4.7 

180
230
300
430
900

1.5
3.0
5.8

ns

10 12
22 25
47 50

100 110
220 260
470 680

1 p.F 1.3 ms
10 2.3 ms
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SCHMITT TRIGGER
As mentioned earlier. -r-rt circuits require a pulse

waveform with a fast rise time. If this requirement
is not met, positive feedback between the output and
input of the circuits will give rise to high frequency
oscillation.

In order to be able to feed signals with slow rise
times such as sinusoidal waveforms into Trt circuits
a Schmitt trigger is incorporated as shown in Fig. 6.
Positive feedback is applied via R5 in order that the

COMPONENTS . . .

R5

Fig. 6. A simple Schmitt trigger circuit using half of a
SN7400N

output switches swiftly from one state to the other
when the threshold is reached. The Zener diode D3
protects the circuit from overvoltage and the resistor
R4 protects D3 from exceeding its maximum power
dissipation. With R4 equal to 3300, inputs of up to
20V r.m.s. can be accommodated and the circuit
will trigger on 2.8V r.m.s. With R4 equal to 1000,
the maximum input is 6V r.m.s. and the minimum
input 2V r.m.s.

LAMP INDICATOR
In order to check whether a circuit under test is

at high or low level a lamp indicator circuit is
included. The circuit is shown in Fig. 7 and con-
sists of a transistor, TR1, a lamp LP1 and a base
resistor R6 to limit the inaut current to the transistor.

Resistors
R1 4700
R2 4700
R3 22kfl
R4 3300
R5 2200
R6 4700 or 1k0 (see text)
R7 1800
All AW, 5%

Capacitors
C1 68pF Polystyrene (see Table 1)
C2 150pF
C3 68pF polystyrene (internal)

(internal see Table 2)

Semiconductors
IC1 SN7400N or equivalent
IC2
IC3
D1 1N4c48
D2 1N4148
D3 4.7V, 400mW Zener
TR1 BFY51 or similar

Miscellaneous
LP1 Miniature 6V, 0.36W Lilliput lamp and holder

(Or I.e.d.)
S1 Miniature toggle switch, SPCO
SK1 to 16 16 single -pole miniature 1mm sockets,

colour to suit

Fig. 9. Veroboard and component layout for the pulse
generator

Single -pole miniature 1mm plugs in colour and
quantity to suit for leads and supply lines

Veroboard, O.lin pitch, 3.4in 2.Oin. Veropins.
Case (Prototype used 2 2oz tobacco tins),
wire, solder etc.
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Fig. 7. Lamp indicator using a filament lamp. Note
that the power supply is fed to sockets 14 ( 5V) and
15 (OV) from an external battery or p.s.u.

+5V

TR1

SK16

OND

Fig. 8. Indicator using an I.e.d.

R6

04 LED

R7 18011

BFY 51
OR BC 106

5514

SKS

When logic 0 is applied at SK16 the transistor is cut
off and no current passes through the lamp, but
when logic 1 is applied the transistor is switched on
and current passes through the lamp which lights.

A further version of the lamp circuit using an
l.e.d. is shown in Fig. 8.

CONSTRUCTION
The circuits are all constructed on one piece of

Olin pitch Veroboard, 3.4in by 2.0in. Whilst the
layout is not critical leads should be kept as short
as possible and the suggested layout of Fig. 9 works
well.

The easiest way of constructing such a board is
first to cut it to size, then drill the three 6B.A.
clearance holes required for mounting the board in
the case. Next the pins should be inserted and then
the cuts in the copper strips should be made. Follow-
ing this, the wire links should be inserted and
soldered in place, followed by the discrete compo-
nents and finally the transistor and three integrated
circuits.

CASE
The case for the prototype pulse generator was

made from a standard two -ounce tobacco tin. Three
6B.A. screws approximately half an inch long should
be screwed through the bottom and Araldited in
place to accept the Verobard. The top of a further
tin can be rubbed down to remove the paint from the
top rim and then Araldited underneath the bottom of
the case and allowed 24 hours to set.

Bonding a lid underneath the case prevents the
heads of the 6B.A. screws (which are now hidden)
from scratching other equipment or furniture and
means the generator may be stacked on to a second
tin containing the leads and spare timing capacitors.

When the Araldite has set, the case should be
painted and the sockets labelled as shown in the
photograph. "Letraset" was used for the prototype
and then varnished, which provides a very durable
finish.

The capacitors used for adjusting the frequency of
the astable multivibrator and the pulse width of the
monostable multivibrator should have Veroboard (or
similar) pins soldered to their leads for connection
into the sockets provided on the case. A number of
leads should be made up, some with a plug on one
end for connection to external circuits, and some with
plugs on both ends for interconnecting the sockets
of the generator. These leads should preferably not
exceed I ft length for reliable operation.

The 1 mm sockets used here are probably the only
ones small enough to use in a tobacco tin. However,
if a larger unit is used different output arrangements
could be adopted. If component switching and other
refinements are added care will be required over
length of leads and interaction between signals.
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Now -two fascinating ways to enjoy saving money!

NEW! Sinclair Scientific kit

Britain's most original calculator
now in kit form
The Sinclair Scientific is an altogether
remarkable calculator.

It offers logs, trig, and true scientific
notation over a 200 -decade range -
features normally found only on
calculators costing around £100 or
more.

Yet even ready -built, the Sinclair
Scientific costs a mere £32.35
(including VAT).

And as a kit it costs under £20!

Forget slide rules and four -figure
tables !
With the functions available on the
Scientific keyboard, you can handle
directly

sin and arcsin,
cos and arccos,
tan and arctan,
automatic squaring and doubling,
logio,antilogio, giving quick
access to x" (including square
and other roots),
plus, of course, addition,subtraction,
multiplication, division,
and any calculations based on them.

In fact, virtually all complex scientific
or mathematical calculations can be
handled with ease.

So is the Scientific difficult to
assemble?
No. Powerful though it is, the Sinclair
Scientific is a model of tidy engineering.

All parts are supplied - all you need
provide is a soldering iron and a pair
of cutters. Complete step-by-step
instructions are provided, and our
Service Department will back
you throughout if you've any k
queries or problems.

Of course, we'll happily
supply the Scientific or th
Cambridge already built,
if you prefer - they're
still exceptional value.
Use the order form.

Components for Scientific Kit
(illustrated)
1. Coil
2. LSI chip
3. Interface chips
4. Case mouldings, with buttons,

windows and light -up
display in position

5. Printed circuit board
6. Keyboard panel
7. Electronic components pack

(diodes, resistors, capacitors, etc)
8. Battery assembly and on/off switch%
9. Soft carrying wallet

10. Comprehensive instructions for use

Assembly time is about 3 hours.

£19.95
(1NC.VAT)

Features of the Sinclair Scientific

',rad 57.2958°sinclair- 1: 71° 22?01?3
Scientific 7 314159

amain
A COS

arc COS

12 functions on
simple keyboard
Basic logs and trig
functions (and their
inverses), all from a key-
board as simple as a
normal arithmetic cal-
culator's. 'Upper and
lower case' operation
means basic arithmetic
keys each have two extra
functions.

 Scientific notation
Display shows 5 -digit
mantissa, 2 -digit expo-
nent, both signable.

0200 -decade range
10 99 to 10+99.

 Reverse Polish
logic Post -fixed

operators allow chain
calculations of unlimited

length - eliminate need
for an = button.

 25 -hour battery life
4 AAA manganese alka-

line batteries (e.g.
M N2400) give 25
hours continuous

use. Complete
independence
froM external
power.

 Genuinely
pocketable

41/3" x 2"x11/16".
Weight 4 oz. Attractively
styled in grey, blue and
white.
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Sinclair Cambridge kit

At its new low price, the
original Sinclair Cambridge
kit remains unbeatable value.

In less than a year, the
Cambridge has become
Britain's most popular pocket
calculator.

It's not surprising. Check the
features below -then ask
yourself what other pocket
calculator offers such a
powerful package at such a
reasonable price.

Now only

£14.95
(INC. VAT)

Components for Cambridge Kit
1. Coil
2. LSI chip
3. Interface chip
4. Thick film resistor pack
5. Case mouldings, with buttons,

window and light -up display in
position

6. Printed circuit board
7. Keyboard panel
8. Electronic components pack

(diodes, resistors, capacitors,
transistor)

9. Battery clips and on/off switch
10. Soft wallet

Assembly time is about 3 hours.

Features of the Sinclair Cambridge
ot;;;;:t4-=i2;7."

/
a

4
3.14 15 9 27

 Uniquely handy package.
4 1/3"x 2"x11/16",weight 3 1/2 oz.

 Standard keyboard.
All you need for complex calculations.

OClear-last-entry feature.

 Fully -floating decimal point.

 Algebraic logic.

 Four operators (-1--, x, ±), with
constant on all four.

 Powerful constant with separate 'K'
button.

 Constant and algebraic logic combine to
act as a limited memory, allowing complex
calculations on a calculator costing less
than £15.

 Calculates to 8 significant digits.

 Clear, bright 8 -digit display.

 Operates for weeks on four AAA
batteries.

.. .

Take advantage of this
money -back, no -risk offer today
The Sinclair Cambridge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we'll refund
your money without question.
All parts are tested and checked before
despatch -and we guarantee any
correctly -assembled calculator for one
year. (This guarantee also applies to
calculators supplied in built form.)

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

Scientific
Price in kit form £19.95 inc. VAT.
Price built £32.35 inc. VAT.
Cambridge
Price in kit form £14.95 inc. VAT.
Price built £21.55 inc. VAT.

TT° : Sinclair Radionics Ltd,
FREEPOST St Ives,
Huntingdon, Cambs. PE174BR I

Please send me
El Sinclair Scientific kit at £19.95 I

0 Sinclair Scientific built at £32.35 I

0 Sinclair Cambridge kit at £14.95
0 Sinclair Cambridge built at £21.55 I

All prices include 8% VAT.

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

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

*Delete as required.

Signed

Name

Address

Please print. FREEPOST-no stamp

Leeded.
PE/12/74

sindair
Sinclair Radionics Ltd,
FREEPOST St. Ives,
Huntingdorp, Cambs. PE174BR.

:: := Reg No 699483 England. VAT Reg. No: 213 8170 88.
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DEVICES
... APPLICATIONS

PHASE LOCKED LOOP FOR HIGH PERFORMANCE F.M. RECEIVERS

THE SIGNETICS International Corporation have
recently introduced a new type of phase locked

loop integrated circuit known as the NE563. This
device employs new techniques to provide an ex-
tremely good performance in high quality f.m. receivers.

PERFORMANCE
The NE563 can provide an audio output signal

having a total harmonic distortion of less than 0.5 per
cent when fed with a 10.7MHz input signal having a
75kHz deviation at a 1kHz modulation frequency. This
distortion level is lower than that of any other f.m.
demodulator circuit known to the writer.

However, the NE563 not only excels in its low
distortion, the a.m. rejection is 70db, far greater than
that of most other circuits which seldom exceed 50db.
The signal-to-noise ratio of 70db also illustrates the
performance of this new device.

Although it provides such good performance figures,
the NE563 is also convenient to use, since it functions
as a complete i.f. strip without any coils whatsoever.

It also contains a built-in limiter circuit which itself
has a gain of up to 60db.

POWER SUPPLY
The NE563 operates from power supply voltages

in the range 10V to 15V, this being less than that
required by the earlier NE560, 561 and 562 series.
The supply current is about 35mA. The NE563 is more
sensitive than these earlier devices, having an input
sensitivity of typically 5,1V (maximum 10,0/) for a
30db signal-to-noise ratio.

A further added bonus provided by the 563 is the
high audio output level of 500mV r.m.s. (which may
be compared with the typical value of 60mV obtainable
from the NE560 series of devices). The maximum
load which can be applied to the audio output is 2ki2.

The NE563 also incorporates facilities for inter -
station muting and for the operation of a signal
strength meter.

The 563 device is encapsulated in a 16 pin dual -in -
line case with the connections shown in Fig. 1.

LOCAL OSCILLATOR CRYSTAL

14IkER INPUT

POSITIVE SUPPLY

A LC OUTPUT

UMITER OUTPUT

LIMITER FEEDBACK

LIMITER INPUT

METER OUTPUT/MUTING

LOCAL OSCLLATOR CRYSTAL

AFC OUTPUT

LOOP FILTER

LOOP FILTER

VCO CAPACITOR

VCO CAINGITOR

AUDIO OUTPUT

GATiVE SUPPLY AND GROUND

Fig. 1. The connections of the
NE563 device

SAO

10.7MN: INPUT
FROM FRONT-END

AO

TO NAN IMPEDANCE
VOLTMETER

+10 TO -6156, 91M11: CRYSTAL-I I--
RT 6000

1.1

16

CA

0!1,17--

tl

NE563

12

10

1111111111S

AFC

C9 500Pr

SopF

'60pf

RIO

RS

2200

10pF

TO REFERENCE
VOLTAGE (1-6E)

AUDIO OUTPUT
(TO STEREO DECOCOU

Fig. 2. Recommended circuit for the NE563. (R11 has been
reduced from the value of 7.51cf2 suitable for the 751is pre -emphasis
used in the U.S.A.)
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CIRCUIT OPERATION
The basic circuit recommended by the manufacturers

of the 563 is shown in Fig. 2. The excellent perfor-
mance is, of course, related to the techniques
employed in this circuit.

A 10.7MHz signal from the front-end unit is capaci-
tively coupled into the limiter input at pin 7 of the
device. The limited output signal from pin 5 is passed
through the 10.7MHz miniature ceramic filter marked
Fl into the mixer input at pin 2.

The two resistors R1 and R2 on each side of the
filter Fl are required for matching the filter impedance
to that of the circuit. If they are omitted, the band-pass
characteristics of the filter will be impaired.

The 10.7MHz signal entering the device at pin 2
is mixed with a 9.8MHz local oscillator signal generated
by the crystal controlled oscillator connected in the
circuit of pins 1 and 16. A difference frequency of
0.9MHz is thereby generated.

Table 1 : Showing the typical readings of a high
resistance voltmeter connected to pin 8 at
various input signal levels

Input
Meter
Reading
(V)

112V 0.3
10i4V 0.35
50iLV 0.6
100µV 0.85
500p.V 1.4
lmV 1.6
5mV 2.3
10mV 2.75
50mV 3.6
100mV 4.0

The centre frequency of the voltage controlled
oscillator of the phase locked loop is determined by
the value of the capacitor C10 connected between
pins 11 and 12 of the device; this capacitor is selected
to provide a free -running or centre frequency of about
0.9MHz. The loop therefore becomes locked to the
frequency of the difference signal.

The error signal voltage which keeps the loop in
lock is the required audio output. The audio signal is
filtered by R10 and C12 (time constant 2/Ls) to reduce
the amplitude of any radio frequencies present, whilst
leaving the high frequency components of the stereo
signal virtually unaffected.

The audio signal is also filtered by R11 and C11
which provide the required de -emphasis of 50us for
monaural signals.

The 563 provides an automatic frequency control
output signal from pin 15 which may be fed to the
front end unit. A voltage is provided by pin 8 which
can be fed to a high resistance voltmeter to provide an
indication of the signal level at pin 7. Typical values
of the meter reading for various input voltages are
shown in the table.

CONCLUSION
The use of this new device should lead to both an

improvement in the performance of high quality f.m.
receivers and also a simplification in their circuitry.
Although a 9.8MHz crystal is required for use with
the NE563, the circuit is extremely simple and requires
no coils or alignment. It seems to be equally suitable
for use by the manufacturer of high quality commercial
receivers and by the amateur constructor.
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Approval of Ceefax and Oracle experiments
THE Home Secretary has approved the introduction

for a two-year experimental period, of the broad-
casting of live information on television by means of the
techniques known as CEEFAX (BBC) and ORACLE
(IBA).

The purpose of the experiment, whereby those in
possession of the necessary receivers will be able to
receive printed information over a wide range of topics
on their television screen, is to enable an assessment to
be made, of the demand for the service, to determine
what form it should take and to estimate the scope for
the manufacture of the equipment. It is assumed that
the Annan Committee on the Future of Broadcasting
will consider the techniques involved against its review
of broadcasting policy as a whole.

Oracle demonstration
UST prior to the Home Secretary's approval a "live"

J demonstration of the "Oracle" system was staged at
Crawley Court near Winchester, headquarters of IBA's
engineering division. There direct feeds from ITN, the
Meteorological Office and the A.A. provided informa-
tion which could be immediately up -dated. The display
material was coloured with upper and lower case letters,
included graphics and whole words could be flashed
to rivet the attention of the viewer to an important
item.

"Oracle," an acronym for Optional Reception of
Announcements by Coded Line Electronics, can provide
such presented information at the touch of a button.

This "broadcasting of the written word" is obtained by
inserting a digital signal during part of the field blanking
interval of a 625 line waveform. Since the details of the
signal coding differed for the experimental BBC and
IBA systems it has been necessary to draw up a com-
mon data broadcast standard which has now been
ratified.

Up to 100 different pages of data, each page com-
prising up to 150 words or diagram could be transmitted
continuously. Viewers having the necessary decoder
(which will be integral to future generation receivers) will
have immediate access to any of the pages being trans-
mitted on the channel tuned. This can be displayed on
a neutral background or superimposed on the television
picture.

Whilst a regular transmission of live broadcasts by
the BBC was started on September 23rd, the IBA
experimental service is not expected to commence till
next year.
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ICORMS

By J. N. JONES

THE relationship between the forward voltage drop
of a diode and the temperature of the surround-

ings often causes problems in electronic circuitry.
The present project makes use of this drawback to
measure temperature.

The circuits described are simple, easily con-
structed and linear. The diode used is the very
common 1N914 (equiv. I S914) which can be
obtained for as little as 3p and, since it is physi-
cally small. can be used to sense the temperature
of small as well as large objects. Also, the size
leads to a fast response rate.

Silicon diodes have one limitation, the range
extends only from -65`C up to +175`C but this is
wide enough for most applications and the instru-
ment can be calibrated anywhere in this range.

APPLICATIONS
The article describes four basic circuits, a simple

indicator in detail and an indicator/controller with
set -point display, a blind (non -indicating) controller
and a switched range version of the first indicator.
The first mentioned is taken to the prototype stage
in detail whilst the others are described in basis
only.

Obviously there are many applications including
normal workshop testing as when a transistor is
running hot. The indicator can show if it is too
hot or still within its range. The blind controller
can be used to maintain an
a given pre-set temperature using a heating element.

CIRCUIT
A basic indicator circuit is shown in Fig. 1. Here

a stable reference voltage for the diode probe and
operational amplifier inputs is provided by an
integrated circuit ICI which is in fact a 723 device
which also carries an amplifier used elsewhere in
the circuit (IC3).

The diode probe is connected in the feedback
loop of IC2, connected to the inverting input. By
careful adjustment of the potentiometer VR1, the
bias provided to the non -inverting input of 1C2 is
held to about 600mV below the 17,.ef (Pin 6) pro-
vided by ICI. (Actually the diode DI forward volt-
age drop at O'C or whatever temperature zero meter
current represents.)

R4

47

kII

Fig. 1. Circuit diagram of the
heart of the indicating diode
thermometer showing the use of
integrated circuits to provide
sophisticated circuit functions
in a very simple manner
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IC2 works in the inverting mode feeding current
through D1 to R3 so that the inverting input is
held at the same potential as the non -inverting.
The output is thus one diode drop greater than the
bias voltage provided by VR I.

The sensitivity of a silicon diode is about
-2mV /degree C, thus the p.d. is in fact about
600mV at 0°C and 400mV at 100°C. IC2 output
thus changes from V, .et at O'C (or zero meter current
temperature) to approximately Vref -.200mV at
100 C.

Amplifier IC3 also operates in the inverting mode,
passing current through the indicator MEI to main-
tain the two input pins at the same potential. As
the input impedance of IC3 is high all the meter
current passes through VR2. Thus one end of VR2
is held at Vf by IC3 whilst the other varies from
Vret to Vrer -200mV (at I00°C).

Thus VR2 value determines the current per unit
temperature flowing in MEI. A 100/AA indicator, to
correspond to 0°C to I00°C requires VR2 of about
2kil and thus a I Oki2 potentiometer is suitable.

VOLTAGE REGULATOR
A circuit of this type, to retain accuracy, needs

to be supplied with reasonably constant voltage at
the probe and other operational amplifier inputs.
Hence the use of the 723 regulator chip. These can
be obtained for about 57p and contain the required
7V reference source and an amplifier which is
useful.

In the circuit, RI provides short circuit protection
for the amplifier section and CI is necessary for
frequency compensation.

The 741 amplifier chip was selected for IC2 and
either the 8 or 14 -pin d.i.l. packages may be used
in the Veroboard layout of Fig. 2. This device has
its own internal frequency compensation.

R4 is required if negative (below 0°C) temperatures
are to be investigated and for setting to zero since
IC3 can only drive the meter in one direction.

METER PROTECTION
Since removal of the diode probe with the instru-

ment switched on will cause heavy meter current,
apart from any other reasons, meter protection is
a good idea. Hence diode D2 which protects the
meter against large overloads but does not affect
normal readings.

In addition, the 723 amplifier, IC3, has program-
mable short circuit protection which can be selected
to lie close to the sum of meter f.s.d. current and
R4 current. Programming is by selection of RI from
the following equation:

065V65V.
R1

As R4 is selected to sink enough current to give
reverse f.s.d. on the meter then I must equal (current
through R4 plus the current through the
meter) x 1.5. The factor 15 is to ensure that
normal 1C3 currents do not enter the range where

DAD

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

VR1

0 010 0 0 0 0

V+©

IC2

O A

O

C

O

O

OVIS No's shown thus art
Octal base pins

COMPONENTS . . .

H

K

Resistors
R1 2.2k CI R7 1k D
R2 47k CI R8 3.9k fl
R3 loka R9 68k
R4 47k SI R10 to R18 100 SI

R5 180k S2 R19 18k Sl

R6 47k cl
All 2% except R10 to R18 which are 1%.

Potentiometers
VR1 10k S2 VR3 5k
VR2 10k S2 VR4 5k
For best results use Cermets or miniature multi -

turn pots

Capacitors
C1 100pF

VR5 50k 0

15 14 13 12 11 1098 7 654 3 2 I

ICKEZKI0000EuriExmg000Ewicmca
0 0 0 O7:::M1  11211Mol A

0 0 0 0 0 0 0  xi  immz.MI  M  o o  0 0
11:M113.2110Kj  000IMEM0000 00000
00 0 O 00

113
/

Fig. 2. Veroboard layout of the main circuit com-
ponents of Fig. 1

Integrated Circuits
IC1 & 3 One 723 Regulator i.c.
IC2 741 Operational Amplifier
IC4 741 Operational Amplifier

Diodes
D1 1N914 D2 1N914

Transistors
TR1 BFY51

Switches
S1 3 -pole, 4 -way slide or rotary
S2 2 -pole changeover
S3 1 -pole, 10 -way

Miscellaneous
ME1 100i.LA meter or to suit.
Veroboard; Octal relay plug and socket if required;

case, batteries, wire, etc.
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SWITCHING

R5
1E0
kII

10 2? 4 1st.

DIODE PROBE

D1

External
Meter
L Ink

-0-

D2

4 :Sib

100pA

C

OCTAL

BASE

/dummy connectio
7400 Si

6

Switch positions
1-OFF
2-CHECK BATTERY
3-0 to 10°C
4-0 to (±100)°C

B1

1-- 1 11--
18V

o+ The 3 -pole, 4 -way switch SI of Fig. 3 provides
on/off, battery check, 0 to ± 100`C (in fact only to
-60°C). In the off position the meter is shorted out
for added protection.

In the battery check position the 180k1/ resistor
R5 converts MEI to an approximately 18V volt-
meter. This is effected with the load connected so
a proper test is indeed performed.

In fact the instrument can function with battery
voltage as low as 10V with very little loss in
accuracy.

Fig. 3. The assembled circuit of the indicating
instrument developed from the basis of Fig. 1

short circuit protection begins as scale non -linearity
could result.

PROTOTYPE CONSTRUCTION
For convenience and neatness the original was

made up in an octal -based relay case and the pin
numbers used are shown in both Fig. I and Fig. 3.
These are not firm and can be modified. Pin 7 for
example was used to retain the battery lead for
convenience but is not connected to the Veroboard.

An assembled circuit board mounted on its
octal plug carrier and with the cover removed

vss00-3")

12 11

V+

41-1 N.I.

IC1/IC3

vC

vout

Comp

13

2

D2

+ ME1

R4

CI
100
pF

VR3

Sk

R6
4.7
kII

0

VR I
10

kA

R2 R3
47 10

RA kII

VR2

6

4

01

DIODE PROBE

[NORMAL]

S2a rilEATR,171]

S2b

R7

T111

FY51

O

Fig. 4. A variation of the diode thermometer designed to give both control and indication functions
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METER
Provision is made for an external meter if this is

required. It should of course match the existing
meter (100/AA). Normally the link is left in place.

If it is required to substitute a 1 inA movement
for the 100µA suggested in Fig. 1 then R1 becomes
220R VR2 becomes 1 kU, and R4 becomes 4.7.Q.
Other meter values between these two limits can be
accommodated if desired by interpolation.

CALIBRATION
Instrument calibration is in fact fairly simple.

After assembly and circuit checking the instrument
is now ready. Due to characteristic variations from
diode to diode, calibration is needed each time a
diode is changed.

In addition, the diodes themselves need some
form of protection. Thus it is best to coat them
with material such as cellulose varnish, synthetic
resin, silicone rubber or the like to both prevent
ingress of damaging fluids and, of course, to avoid
faulty readings due to conductive fluids altering the
diode characteristics.

Of course the coating will to some extent reduce
the speed of reaction of a diode but this can be
accepted happily in many applications.

The easiest way to calibrate is to use boiling
water for the 100°C standard and melting ice for
the other 0°C level. Thus a simmering pan of water
and a thermos flask containing a water/ice mix
are convenient.

With the instrument switched on, place the probe
first in the ice/ water mix and adjust VR1 to set
the meter zero value. Now place the probe in the
simmering water and adjust VR2 to set the end -of -
scale 100°C correctly to the f.s.d. mark on the meter
if it is a 0 to 100 scale.

An interesting point is that whilst Fahrenheit is
now out of fashion it is just as easy to calibrate a
scale to Fahrenheit if one wants.

It will probably be necessary to repeat the pro-
cedure to check calibration. Of course, the scale can
be compressed or expanded as required.

INDICATOR/CONTROLLER
By using an extra amplifier IC4 as in Fig. 4, in

the comparator mode, the signal at IC2 output can
be compared to any preset value and a resulting
switching action used to provide control or alarm
functions. With the switch S2 in the "Normal"
position the circuit of Fig. 4 provides both visual
indication of temperature and a switching output
function. IC4 comparator controls TR1 which in
turn controls the required external circuits.

With S2 in the "Set Alarm" position IC4 is con-
nected as a voltage follower, buffering the set -point
potential of VR3 and presenting it to IC3 and the
meter. Thus the meter indicates the setpoint value.

BLIND CONTROLLER
The circuit of Fig. 5 can be used to drive lamp or

relay circuits in order to effect a blind (non -indicat-
ing) control function.

SWITCHED RANGE INSTRUMENT
The circuit of Fig. 1 can be modified as in Fig. 6

to provide a scale expansion function in which the
indicator gives a 0 to 10 degree indication and the

11+ 110to313

Input can bey
reversed for opposite
response

OV

.c.1/2
amp

LOAD

Fig. 5. A " blind " controller based on the diode
thermometer. The output is " on " when the sensed
temperature is below the set point

switch S3 selects the lower point of the indicated
scale. Thus as shown the 10°C scale can start at
0°C, 10°C, 20°C and so on up to 90°C as selected
by the switch.

This gives a scale, expansion of one order of
magnitude which can be useful in many applications.

When calibrating this version of the instrument
VR I is adjusted as before with S3 in the 0°C posi-
tion, VR2 is adjusted to give a 10°C range
indication, and then VR5,is adjusted with S3 at 90°C
position and the probe in boiling water to give f.s.d.
The VR2 adjustment will probably require the use
of a normal thermometer.

R12 R11

R11 R10

20°C

Fig. 6. A modification of Fig. 1 which gives an
expanded scale covering 10 C but switchable to start
at any of a number of selected temperatures
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BOOK

PIEZOELECTRIC CERAMICS
By J. van Randeraat and R. E. Setterington
Published by Mullard Ltd.
211 pages. Price £4 clothbound

THIS latest addition to the Mullard technical
library offers, in one volume, a comprehensive

textbook on the subject of piezoelectric ceramics
from basic theory through mechanics and associated
mathematics to the practical application of a wide
range of devices manufactured by the publishers.

This volume is up to the usual high Mullard
standards with plenty of back-up information pro-
vided in the form of recognised symbols used in the
art, tables of information on the various shapes
and forms of device available and details of
behaviour under temperature variation.

Apart from the in-depth technical information,
space is given to discussion of the main application
areas for this recently developed material, such as
in gas ignition, in flexture elements (those which
move on application of electric current) and in
resonant devices as in filters and ultrasound equip-
ment.

A variety of circuits are worked through, even
as far as production of p.c.b., and suggestions are
put forward for such items as a depth sounder.
control transmitter/receiver installations and
intruder alarms.

Following the usual Mullard tradition this book
will be of use anywhere this type of device is con-
sidered from the educational establishment to the
industrial workshop and is undoubted value in cur-
rent terms.

Available from technical bookshops or directly
from the distributor. Technical Press Ltd., Freeland,
Oxford, OX7 2AP.

R.D.R.

SL600 SERIES APPLICATIONS MANUAL
By James M. Bryant
92 pages, 6in x 8fin
THIS is the second edition of collected applica-

tions information specific to the Plessey Semi-
conductors SL600 series i.c.s.

Completely updated, the contents break down to
three sections with appendices. Section 1 covers
circuit data; section 2-system design and section 3
on relevant technical data.

In section I chip circuitry is explained and the
area of applications detailed. The remainder of the
manual looks at complete communications systems
including the devices with an end section on product
characteristics with operating notes.

Copies of the manual are available from Plessey
Components Ltd., Plessey Semiconductors, Cheney
Manor, Swindon, Wiltshire SN2 2QW. Price 50p.

G.G.

RADIOISOTOPE' EXPERIMENTS IN PHYSICS,
CHEMISTRY AND BIOLOGY

By J. B. Dance
Published by Hutchinson Educational
246 pages, gin x 5fin (softback). Price £1.75

MHE study of nuclear radiation is receiving increasing
I attention in schools and colleges. It offers oppor-

tunities to demonstrate the fundamental nature of matter
with quite simple equipment, such as the well-known
Geiger counter.

This book describes in full detail more than 70 experi-
ments that can be performed using either naturally
occurring radioisotopes or artificially produced isotopes.
The topics covered include those of interest to students
of physics, chemistry, statistics, and biology, up to
G.C.E. Advanced Level.

The collection of experiments (well catalogued for
immediated reference in the Contents) makes up rather
more than half of this book. It is preceded by five
sections dealing with theoretical and practical matters,
which collectively form an excellent introduction to the
subject.

Appendices give valuable information and data; in
particular, the regulations and codes of practice govern-
ing the use of radioisotopes in educational establishments
and addresses of suppliers of equipment and radioactive
sources.

This book is an expanded and updated version of the
author's Radioisotope Experiments for Schools and Col-
leges which was first published by Pergamon Press in
1967.

F.E.R.

RECEIVING PAL COLOUR TELEVISION
By A. C. Priestley
Published by Argus Books Ltd.
261 pages. Price £5
To readers of our companion magazine Tele-

vision, the author's name is no doubt familiar.
With a background of many years in TV design and
the creator of correspondence courses in colour TV
one would assume these were the ingredients for
producing a successful book on the subject.

With a publishing date that coincides nicely with
the start of a new term of evening and day classes
it will obviously attract engineers, technicians and
students who already have a working knowledge of
the principles of monochrome television and wish to
extend their knowledge to embrace PAL colour
systems.

Since the mathematical explanations. are marginal,
the enthusiastic amateur might get better results from
his set with judicious reading.

Chapter one deals with the origins of the PAL
system, basic light theory and a short review of
monochrome fundamentals.

Subsequent chapters include analyses of the trans-
mitted colour signal, display tubes, decoding, colour
display adjustment and servicing which includes test
gear requirements, interpretation of results along with
rudimentary troubleshooting procedures.

The reading is made so much easier by the abun-
dance of sideheads which break up each chapter.
They also prove a useful reference, being included in
the contents page.

There are many line drawings and a number of
colour plates. Final appendices cover vectors,
phasors and colour bar signal waveforms.

G.G.
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INDUSTRY

NOTEBOOK

CALCULATOR NEWS
Sinclair Radionics, Britain's

largest calculator manufacturer
with an output of 50,000 units per
month, of which 70 per cent are
exported, is on the brink of its
biggest deal ever. This is a com-
pletely new calculator which will
be marketed by the Gillette Com-
pany of Boston, U.S.A. First reports
suggest that the calculator is unlike
any of the five Sinclair models
currently available and is being
designed to an original Gillette
specification. Details are hush-hush
at the time of writing, but I under-
stand a test marketing by Gillette
in the United States is imminent.
If the market responds satisfac-
torily, big production contracts will
follow. And it is hinted that "big"
is measured in millions of units.

Advance Electronics is offering
a version of the Model 162P fully
programmable calculator in kit
form at £99 plus VAT. The
assembled 162P is listed at almost
£200 which suggests that assembly
and testing is a tedious and time-
consuming affair. But Advance say
that the kit can be assembled "in
a matter of minutes without requir-
ing any special tools". This is
another example, it seems to me,
of the erratic pricing structure in
the calculator business. Even in
these days of wage inflation, £70
or so for "a matter of minutes" in
assembly seems somewhat
excessive.

Mullard's new MOS i.c.s for
calculators enable anm would-be
calculator manufacturer to get into
business. Announcing the new
range, Mullard say all you need is
a keyboard, a display and a few
interface components. There are
four i.c. kits for desk models of
all complexities, including memory
circuits and print-out drives, and a
couple of single -chip i.c.s for the
simpler pocket calculators. But

before leaving the car in the drive
and setting up an assembly plant
in the garage, remember that it's
easier to make things than market
them. I have been told that in the
early days it cost one manufacturer
£15 in press advertising for each
calculator he sold.

BARGAINS
With share prices at an all-time

low it's a wonder more companies
haven't been snapped up by bar-
gain hunters than have been. Who
would have imagined a few years
ago that one of the real high flyers,
Advance Electronics, would change
hands for a mere £4.25 million?
But so it was after weeks of
rumour. Advance, who was once
well fancied as a possible buyer of
Marconi Instruments, now finds
itself a wholly -owned subsidiary of
Gould Inc., of Chicago.

As long ago as November 1971
Gould was known to be shopping
for European companies with over
£25 million to invest and is now
operating in nine European coun-
tries. It's hard to believe that this
go-ahead concern runs its Euro-
pean operations not from some
lush office suite in one of the great
financial centres but from the
Epping home of Gould Europe's
director Richard A. Holmes.

Advance Electronics is a good
buy. Chairman Sir Edward Howard
reported record pre-tax profits of
£709,793 for 1973 and full order
books for 1974. And the Advance
product range in no way conflicts
with Gould's own range.

Whether George Kent will be a
bargain for GEC remains to be
seen. Kent was about to conclude
a deal with the Swiss company
Brown Boveri in which the latter
would have acquired a majority
shareholding. With remarkable
suddenness, and apparently with
Government support, GEC put in
a counter -bid which would give
GEC 50 per cent ownership, the
other shares being owned 41 per
cent by the Government and nine
per cent by Rank. The new align-
ment was not firm at the time of
writing but few observers doubted
that the deal would go through.
The odd thing about the offer,
apart from its speed and timing,
was that it is entirely contrary to
GEC's normal policy of total con-
trol. But these are strange times.

SEMICONDUCTOR
PRICE WAR

Following dire warnings from
Fairchild, reported in last month's
Industry Notebook, there is evi-
dence that a new round of price -
cutting has started. The European
SGS-ATES concern has reacted to
reports of U.S. underpricing by
slashing their own prices by up to
50 per cent on some consumer

i.c.s and by up to 40 per cent on
some professional devices.

We all know that demand for
consumer i.c.s has slackened but
I feel it is perhaps goina too far
to talk of a "semiconductor moun-
tain". But it is true that stocks
have been building up and first
reports suciaest that the SGS-ATES
nrice cuts apply only to the U.K.
market-at least for the time beina.
Whatever the decline in the de-
mand. a spiral down in prices on
a world scale can hardly do any-
one any aood. As it is. today's
prices for i.c.s averaae out at less
than 50 oer cent of what they were
four years ago in spite of inflation.

AEROSPACE FLIES HIGH
Britain's aerospace industry

stood up well in comparison with
foreign exhibits at last September's
Farnborough Air Show. In round
figures the output of the industry
is £800 million including £500 mil-
lion of exports with a labour force
of under 200,000 people. And the
electronics sector looked really
good with plenty of advanced
technology products ranging in
size from Plessey's new 3-D radar
down to a tiny hand-held laser
rangefinder shown by Barr &

Stroud which, in size and appear-
ance, is like a pair of binoculars
and yet has a range of three miles
with L.E.D. digital read-out, and all
operating from internal batteries.

Industry leaders were clearly
pleased with the performance of
their companies but with the threat
of nationalisation over their heads
I can only sum up the general
atmosphere as one of nervous
optimism.

The most honoured quests were
those from the oil -rich nations
whose multi -million pound orders
were gratefully received. It's a

straight swap of technology against
the purchase price of oil.

BRIGHT BOYS
Keep an eye on Membrain,

already big in automatic test equip-
ment and growing at a phenomenal
pace. It's manned by a. youthful
team of enthusiasts headed by
C. A. (Tony) Davies, now aged 30,
who started the company in July
1970. Average age of Membrain
staff is 33 years and 42 per cent
of the 140 staff are under 30.

Starting from zero they have
built a business which is now turn-
ing over £1.5 million a year. It is

still on the cards that Membrain
will acquire the ATE interests of
Honeywell, though both sides are
currently dismissing the rumour.
Not bad going for a bunch of
youngsters who, apart from build-
ing a fine business, won the
Queen's Award for Technological
Innovation earlier this year.
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NEON OSCILLATOR
THIS circuit is simple for the

beginner to both build and
understand and, using readily avail-
able components it can be assembled
very cheaply. The frequency range
is quite wide, from one pulse per
second or less up to the higher
audio frequencies.

In the circuit of Fig. I the capaci-
tor Cl charges via RI and R2 and
the primary of TI, an old valve
output transformer of 20 or 30 to I

turns ratio. When the voltage across
Cl reaches the striking voltage of
the neon, the latter discharges, pro-
ducing a flash at the neon and an

ZENER DIODE
CHARACTERISTICS

AN OSCILLOSCOPE is a fairly
usual adjunct to the workshop

these days and most oscilloscopes
are fitted with a sawtooth output
from the ramp generator. This can
be used to great advantage to
measure the characteristics of Zener
diodes.

All that is required in addition
to the oscilloscope is a potential
divider network which is connected
up as shown in Fig. I. The sawtooth
potential is divided down so that it
can be applied to the device under

test, the same points being con-
nected to the Y -amplifier input.

With no device connected, or one
which is open circuit, the oscillo-
scope will display the plain ramp
waveform, an evenly increasing
voltage. With a short-circuit device
connected the display will be a
simple horizontal line as there will
be no input to the Y amplifier.

A selection of readers'
suggested circuits. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

VRI

1MA

FINE
ADJUSTMENT

+90V to 250V DO

10kil

Fig. 1

Valve output
transformer 20or

301

TI

Au Jo
Output

SO art

output pulse from the secondary of
T t.

After the circuit is constructed
RI should be adjusted from its
highest value until oscillation starts
and then R2 is adjusted to set the
rate of charge of Cl and thus the
frequency of oscillation. In this way
one can use RI as a coarse adjust-
ment and R2 as a fine adjustment
increasing the resistance to reduce
the frequency.

With CI at 0.1aF oscillations vary
from a slow flash to about 50Hz.
Smaller values of CI produce higher
frequencies. Capacitor C2 is really
optional and is used to alter the
tone of the audio output. The out-
put can be fed to a small loud-
speaker or an amplifier as desired.

Applications are numerous. The
circuit can form a useful voltage
indicator or can perhaps be the
basis of a. synthesiser. Powering is
either from the mains using a suit-
able rectifier and smoothing or using
a battery of the valve receiver type
(90V). With the former it is possible
to obtain a descending audio note
on switching off and a continued
illumination of the .neon for some
time after that because of smooth-
ing capacitor charge holding. This
could perhaps have timing applica-
tions.

The diode DI can be used to
replace the neon if only an audio
output is required. This should be
a low reverse breakdown device so
that Cl discharges through it when
the breakdown voltage is reached.

M. J. Maynard
Wednesbury.

SAWTOOTH A. TERMINAL

1100V PEAK SAWTOOTH
+VE GOING) FROM A

TEKTRONIX SASE

DIODE TEST POINTS

Y AMPLIFIER

I -,20V PEAK WHEN NOT LOADED]

Fig. 1

A good device will cause the
display to assume the normal ramp
shape until the voltage across the
diode reaches the Zener voltage
value when the trace will become
horizontal. Thus the Zener voltage
can be read from the scope graticule
and Y amplifier setting.

A device with an intermittent
fault will show a display which
oscillates between the two possible
other displays, depending on the
fault failing to short or open circuit.

The characteristics of any diode
can be investigated using this
method and for other voltages the
potential divider is suitably modified
using Ohms Law to give a voltage
level which exceeds the Zener volt-
age of the device under test. Of
course, the sawtooth output must
not be overloaded or the diode
parameters exceeded.

R. Beck
Romney Marsh.
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Now there's Doram,you need nerer
wait forelectronic corn

7 -day service.
Buy the new Doram

catalogue and you could have
your components within 7 days
of our receipt of your order.

If you don't,you'll have
your money back and no
questions asked.

What you won't get is
a tedious wait. Which goes on.
And on.And on.And on.
You know just where you are
with Doram.
Millions of components.

Doram is a brand-new
deal for serious amateurs.
It's a complete door-to-door
components service operated
by mail order.

You buy the Dora m
catalogue for 25p (that's a
yearly reference book for the
price of a pint) and then you
order from it.

We're big enough to
offer you stocks of millions of
components on over 4,000
product lines.

And so confident of our
service that if we can't supply
the part you want within 7 days
of receiving your order,we'll
give you your money back.
Immediately.

No -quibble guarantee.
It's just about impossible

to buy a defective part from us.
Because our checking is so
pains -taking.

But even if the unthinkable
does happen -and you're
unlucky -then we'll still make
you happy quickly.

Because we offer a no -
quibble replacement part
service.

And our guarantee is
guaranteed by the fact that
we belong to the biggest
electronics distribution Group
in Britain.
All branded goods.

All goods supplied are
branded goods. Made by big -

name manufacturers like RS,

Mullard,SGS-ATES, Ferranti,
Siemens etc.

Doram brings the
amateur the sort of service only
professionals have enjoyed
before.

So don't delay. Use the
coupon. Send today for your
first Doram catalogue.
It can make your life a whole
lot easier.

For 25p that can't be
bad, it?

rINNENCLOSE

25p! PLEASE
SEND ME THE NEW DORAM
CATALOGUE.

Name

III Address

Doram Electronics Limited,
PO Box TR8,

IWellington Road Industrial Estate, I
Wellington Bridge, Leeds LS12 2UF.

I*This will be refunded on orders
of £5 (less VATI or more received
by us before March 31st,1975.

DnrAni IPEI121711
Mill Ell



ELECTRON
APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS

top quality electronic
components for price -minded buyers

112p. CATALOGUE FREE

A 100 OF THE BEST
From our transistor stock
2N1307 47p BC149C 14p
202646 51p BC158B 15p
203053 26p BC159 15p
203054 00p BC167B 13p
2N3055 00p BC168B 12p
2N3702 lip BC169B 12p
203703 10p BC169C 13p
2N3704 lip BC179B 26p
2N3705 10p BC182L 26p
203794 lip BC184L 26p
2N3819 25p BC212L 12p
2N4062 lip BC214L 14p
204443 52p 8C2574 14p
205052 42p BC2598 14p
205163 20p BC758 30p
205459 32p BD130 90p
40361 46p BD131 Up
40362 44p BD132 52p
40602 48p BD135 37p
40636 Et .36 BD136 39p
40669 [1.10 BDY20 $3p
AC128 17p BF194 15p
AC151R 23p BFR39 23p
AC153 27p BFR79 23p
AC153K 37p BFX29 33p
AC176 24p BFX184 27p
AC176K 36p BFY51 23p
AC187K 31p BRY39 45p
AC188K 29p 85164 51p
AD133 El .92 C106B1 42p
AD136 E1.11 C106D1 62p
AD149 05p C1406 73p
AD161 42p MJ481 E1 -20
AD162 40p MJ491 E1 .35
AF200U 70p MJ2955 60p
AF239 60p MJE371 alp
131906 36p MJE521 alp
BA138 31p MJE2955 E1.12
BB103 24p MJE3055 Up
88105 34p 0A91 6p
BB1O9 lip SD4 Sp
BC107A 15p TIP31A ?Op
BC107B 15p TIP32A 60p
BC1088 lip TIP41A lop
BC108C 14p TIP42A [1.00
BC1098 lap WO2 30p
BC109C lap ZTX300 14p
BC147A 12p ZTX304 23p
BC147B 13p ZTX500 14p
BC1488 12p ZTX504 45p
100s MORE IN CATALOGUE 7

BAXANDALL SPEAKER KIT
As designed by P J Baxandall and
described originally in Wireless World
Simple to assemble fantastically good
results and a greater money saver Carries
10 watts RMS. 15 ohms impedance Size
18in x 12in a 10in Complete kit. including
pack -flat cabinet. [1490.
The size and weight Of this product obliges
us to charge 70p part cost of carr in U.K
Equaliser Assembly 52.30.
Loudspeaker Unit 59RM109 E.2-45.
Cabinet Kit Ito Baxandall design). (10-45.
Cross -over choke for additional woofer to
above. E1 : 50.

DISCOUNTS
Available on all teens
except those shown with
NETT PRICES 10% on
orders from E5 to E14 99
15% on orders E15 and
Ovfl,

FREE
POSTAGE
in U.K for pre -paid moil
orders. For mail orders
for E2 list value and under
there is an additional
handling charge of 10p
Overseas orders -car-
riage charged at cost.
Giro A/C No.

311/671/4602

POSTAGE (U.K.) ATTRACTIVE DISCOUNTS SPECS. GUARANTEED

RESISTORS
Code Watts Ohms

C

C

C

C

MO

WW

WW

WW

1/3 4.7-4700
112 4:7-101.1

3/4 4 . 7-10M

1 4.7-10M
1/2 10-1M
1 0.22-3.911
3 1-106
7 1-106

1 to 9 10 to 99 100 up
(see note below)

1.3 1.1 0.9 nett
1.3 1.1 0.9 nett
1.5 1-2 0.97 nett
3.2 2.5 1.92 nett
4 3.3 2.3 nett
11 10 II

9

11 10 8

Codes:
C - carbon film. high stability. low noise
MO -- metal oxide Electrosil TR5 ultra low noise.
WW wire wound. Plessey.

Vella.: All E12 except C 5W. C 8W and MO 5-W
E12 10. 12, 15. 18. 22. 27. 33, 39. 47. 56, 68. 82 and their

decades
E24 as E12 plus 11, 13. 16. 20. 24. 30. 36. 43. 51, 62. 75. 91 and their

decades.

Tolerances:
5% except WW 10% t 0 0511 below 1011 and MO 5W 2%
Priors, are In pence each for quntlties of the same ohmic value
and power rating. NOT !nixed values. (Ignore fractIon of one
penny on total yolke of resistor order.) Prices for 100 up In units
of 100 only

POTENTIOMETERS
ROTARY, CARBON TRACK,

Double wipers for good contact and long
working life
P.20 SINGLE linear 100 ohms to 4 7

rnegohms each 14p
P.20 SINGLE log. 4 7 Kohms to 2.2

rnegohms each 14p
JP 20 DUAL GANG lin 4 7 Kohms to

2 2 megohrns each Sip
JP.20 DUAL GANG 'log. 4 7 Kohms to

2 2 megohms each 48p
JP 20 DUAL GANG LogJantilog 10K

22K. 47K, 1 megohm only. each 41Ip
JP 20 DUAL GANG analog 10K only Up
2A DP mains switch for any of above

14p extra
Decades of 10. 22 and 47 only available

in ranges above

Skeleton Carbon Presets. Type PR.
horizontal or vertical each Op

SLIDER

Linear or log mono 4 7K to 1 meg. in all
popular values each 30p

STEREO, matched tracks. lin or log in
all popular values from 4 7K to
1 meg. 60p

Escutcheon plates. mono, black, white
or light grey. each 10p

Control knobs blk wht.red,vel grit.
blue dk grey. It grey each 7p

ELECTRCI ALOE LTD

ELECTROLYTIC CAPACITORS
Axle Lead
uF 3V 6.3V lOy 16V 25V 40V 63V 100y
0 47 lip ip
10 lip op
22 - - - lip Op 9p
4 7 - - lip Ip ap
10 - - ap Op Sp ap
22 - ap 9p Sp op 10p
47 Sp 9p Sp Sp Sp 10p 13p
100 9p ap ap Sp flp 10p 12p 19p
220 Sp Sp 9p 10p 10p llp 17p 211p
470 9p 10p 10p lip 13p 17p 24p 45p
1.000 lip 13p 13p 17p 20p 25p 41p
2,200 15p Up 23p 26p 37p 41p
4,700 24p 30p 39p Up Sap
10.000 42p 46p -
MINITRON DIGITAL INDICATORS
3015F Seven segment filament compatible with standard
logic Modules 0-9 and decimal point 9mm characters m
16 lead DIL [1:20
Suitable BCD decoder driver 7447 [1.15
301513 showing - or - 8 1 & dec pt [1.20
LEDS ILight Emitting Diodes)
Photo Cells each

ANTEX Soldering Irons
CN340 [1.95 Spare bits
CCN240 [2.30 Spare bits

DESOLDER BRAID

CAPACITORS
DALY ELECTROLYTIC in cans plastic

sleeved
1000inF125V Zip
5000.100 ET -91
5000:25V 62p

2200/100 [1.56
1000/50 41p
2000/50 57p
5000/50 El .111

POLYESTER TYPE c.no. Radial leads
for P C.B mounting. Working voltage
250V d c.
0 01. 0 015. 0-022. 0-033, 0 047, each 3p
0 068. 0 1. 0 15 each 4p
0 22 5p: 0 33 7p; 0 47 Bp; 0 68 11p; 1 0

Up; 1 5 2lp; 2.2 21p
SILVERED MICA. Working voltage 500V
d.c.
Values in pFs-2 2 to 820 in 32 stages

each Bp
1000. 1500 7p; 1800 $p; 2200 10p; 2700.
3600 12p; 4700. 5000 15p; 6800 209; 8200.
10.000 25p
TANTALUM BEAD
0 1, 0 22, 0 47. 1 0 rnF35V. 1 5,20V.

3 5/16V each 14p
2 2.16V. 2 2 35V, 4 7 16V. 10/6 3V

each Up
4 7'35V 10:16V. 226 3V each lip
10:25V. 22 16V, 27/6 3V. 100,3V.
6 8r25V. 15125V each 20p
POLYCARBONATE
Type 842540 Working Voltage -250V
Values in friF
0 0047. 0 0068. 0.0082. 0 01. 0 012. 0 015

each 3p
0 018, 0.022. 0 027, 0.033. 0.039. 0.047.

0 056. 0 068. 0 082. 01 each 4p
CERAMIC PLATE
Working voltage 50V do
In 26 values from 2201 to 5800pF each 2p

Al postal communications, mail orders
etc. to Head Office at Egham address.
Dept. PE12. S.A.E. with enquiries requir-
ing answers.

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
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: 9-1 p.m.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA. P.O.
Box 27, Swarthmore PA 19081.

25p
40p

32p
40p

Eft strip 66p

WAVECHANGE SWITCHES
1 pole 12 way. 2 pole 6 way
3 pole 4 way, 4 pole 3 way each 29p
TAG STRIP 28 way lip
NUTS, SCREWS, etc.
In lots of 100 each
4BA NUTS 28p: 6BA NUTS tip

48 Screws Zip: 5 6BA Screws 24p
Threaded pillars 6BA. 5 hexagonal

01.68
Plain spacers f round [1.12
Other sizes available

ENAMEL COPPER
WIRE In 2 ounce reels
16, 18. 20. 22 SWG 34P
24, 26. 28. 30 SWG 40p
32. 34 SWG 46p. 36 38 40 SWG Sap

DIN CONNECTORS
Socket
10p
10p
12p
12p
13p

1 way loudspeaker
3 way audio
5 way audio 180
5 way audio 240
6 way audio

Plug
12p
12p
15p
15p
15p

EV CATALOGUE 7
2nd printing -Green end yellow Corer
112 pages, thousands of items- Illustra-
tions, diagrams. much useful technical
information. The 2nd printing has been
updated as much as possible on price.
It costs only 25p post free, including
refund voucher for 25p for spending
when ordering goods list value E5 or
TOM

QUALITY
GUARANTEE
MI goods are sold on the
understanding that they con-
form to manufacturers- speci-
fications and satisfaction is
guaranteed as such -no
rejects. seconds- or sub-
standard merchandise is
offered for sale
Prices quoted do not include
V.A.T. for which 8% must be
added to total nett value of
order. Every effort is made
to ensure the correctness of
information and prices at time
of going to press Prices sub -
loot to alteration without
notice.
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INTEGRATED TRIFFID
READERS may be interested in this

integrated version of the Triffid
receiver published in Practical Elec-
tronics. As shown in Fig. I the cir-
cuit works only on medium waves
but if long wave coverage is re-
quired the modifications can be
found in Practical Electronics,
February 1973.

The present circuit was built on a
small printed circuit board and
mounted in a case measuring
2 x 3 X jin using a 250pF trim-
mer fitted with a long spindle for
tuning.

For size reduction reasons it is
probably best to use a combined
potentiometer and switch for the
101d2, potentiometer.

C. M. Rose
Alsager, Stoke-on-Trent

OPTICAL COMMUNICATION
THIS system was originally de-

veloped for transmitting digital
information on a light beam in a
security system. In view of the
nature of the information a fairly
flat response was required and as
may be well known, incandescent
lamps have a very unlinear response
because of their thermal inertia.

Thus one way of overcoming the
trouble is to amplify the lamp signal
using an amplifier with considerable
treble boost. Hopefully in such a
case the amplifier characteristics
would be a reverse of the lamp
characteristics to obtain fairly level
response, but this is difficult to
obtain in practice.

One way round the problem is
proposed here in which an amplifier
is still used to feed the lamp but
at the same time the output from
the lamp is observed by a photocell
which is positioned in the feedback
circuit of the amplifier. In this way
light output is directly linked to
amplification with a corresponding
smoothing of the response curve.

In the circuit of Fig. I an opera-
tional amplifier is used to provide
the lamp drive via transistor TRI.
Output from the lamp is sensed by
the ORP70 light dependent resistor
which in practice is mounted next
to the light bulb. This signal is
applied to the amplifier as negative
feedback via R4.

In the present instance the ampli-
fier gain is set at 100 by R4 and
R5 as higher gain makes the loop
unstable but probably it is best to
use the highest gain commensurate
with the lamp in use.

Fig. 1.

Fig. 1

VR1 sets the quiescent current/
brightness of the bulb and is
adjusted to give 7V across the bulb
in the no -signal condition. Remem-
ber to set VR1 to maximum value
before switching on the circuit.

The prototype was used over a
distance of 10ft but no doubt
greater distances could be accom-
modated with some care as to use
of reflectors at transmitter and
receiver. In the model these were
simple bicycle lamp reflectors and

R6 +18V +9V

LDR
RP 70

To audio

470 amplifier

Adjust to
give 4- 5V at X

Fig. 2

no real care was taken over align-
ment.

Both speech and music were
transmitted over the model circuit
with good results but better treble
boost above I kHz would improve
matters in noisy environments.

Input to the system was about
100mV to give a reasonable signal
and a simple receiver is shown in
Fig. 2.

R. Warren -Smith
Redhill.
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555 RAMP GENERATOR
ENONEERS arc often on the look-

out for a better linear voltage
sweep generator for their deflection.
ramp. and function generator circuit
designs. The recently introduced
MC1555 timer can be used to make
a simple linear voltage sweep circuit.

In the usual MC1555 timing cir-
cuit, it senses the exponentially
rising voltage across the capacitor in
an RC network. Essentially, from a
discharged state. the capacitor be-
gins receiving charge until the
voltage across it rises to 2/3V(.(. at
which time it is discharged in pre-
paration for the next charging
(trigger) pulse.

By replacing the resistor in the
RC network with a constant current

source, the voltage across the tim-
ing capacitor is caused to increase
linearly.

The charging time can be deter-
mined as follows: -

2/3 Vcc . C
1=

Vcc-
where . 1 -

RE

VeC 1/11- VRE
RE

(t in seconds, V in volts
and C in farads)

By setting Vcc -
is negligible :

/=
RE

Since VII is directly proportional
to Vcc

- Vcc- K. Vcc Vcc- VB

V15 so that VBE

Vce - VB

RE RE

where : K =
Vcc

2/3 Vcc C
2/3 C. REor : t = Vcc (1-K) -

RE
1-K

From this equation, it can be seen
that the time period is essentially

+VcC

independent of the supply voltage if
the voltage across the emitter resis-
tor of the current source is much
larger than the VBE of the tran-
sistor.

Since the capacitor voltage must
reach at least 2/3V, the current
source may be operated on a higher
voltage supply than the timer al-
though this is not necessary if the
supply voltage is well regulated.
The constant current source should
be kept larger than 1µA so that it
is always large compared to the
current needed for the comparators.

Motorola Semiconductors Ltd.
Geneva

BOOK
11TIEM

NEW DIRECTIONS IN PARAPSYCHOLOGY
Edited by J. Beloff, B.A., Ph.D.
Published by Elek Science
174 pages, 81in , 5fin. Price L300

P
sYCHICAL research with its considerable involvement

in spiritualism was treated with scepticism by the
scientific world following its inception towards the end
of the 19th century despite the fact that two of its most
important and earliest supporters were those eminent
men of science, Sir Oliver Lodge and Sir William
Crookes. In later times investigations into the super-
natural or paranormal have taken on a more respectable
guise and the field of investigation has been extended to
cover all phenomena that cannot be explained by the
accepted laws of physics.

The number of workers in parapsychology-which is
the present day term that has more or less replaced
psychical research-is large and includes distinguished
academics working in universities and other learned
establishments in various countries. It may be "a
struggling science" as the Editor of this book describes
it, but there can be no doubt of the sincerity and devo-
tion of its apostles.

In New Directions In Parapsychology seven specia-
lists who are all actively engaged in research in one or
another aspect of ESP or PK have contributed accounts
of their experiments and results obtained. Only one of
these contributions has direct relevance to electronics,
but since most paranormal experiments are based upon

statistical data. electronic equipment plays a major role.
In the chapter Instrumentation In The Parapsychology
Laboratory. Helmut Schmidt describes the use of auto-
mated equipment, data recording equipment, random
number generators. PK test machines. and provides
circuit and technical details of a remote number
generator designed by the author for ESP and PK
experiments. This chapter makes clear the heavy
dependence of parapsychology upon modern electronic
techniques.

Through this association many people involved in
electronics will already have become aware of para-
psychology and some begun to apply their circuit exper-
tise to the devising of circuits for ESP and PK
investigations, if not actually undertaking an active part
themselves in such investigations. Such individuals and
others wishing to learn more about this unusual science
will find this book a useful acquisition. The Glossary of
Technical Terms and Abbreviations is in itself a good
guide for the uninitiated around this strange science.

The Editor John Beloff, who is Senior Lecturer in
Psychology at the University of Edinburgh, contributes
a reasoned introduction to Parapsychology, arguing that
sufficient evidence exists now for a general acceptance
of this new "borderland" science. whilst at the same
time also acknowledging some embarrassment from the
activities of earlier "spiritist" workers and from the cur-
rent wave of bandwagon jumpers (many associated with
fanciful and unscientific occult and religious bodies)
who offer a threat to the credibility of Parapsychology
as a reputable science.

Arthur Koestler contributes a postscript and appears
to support a "chance" basis for paranormal phenomena:
this is in contradiction to the "orthodox" philosophy
which considers that the prime aim of all PSI experi-
ments is to achieve repeatability and thus establish a
clearly defined cause as. the basis for all extra -sensory
experiences. A most fascinating and pregnant argument
to round off this instructive and authoritative book.

F.F.R.
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electronics
lookI really

mastered

F1APY

... practical
...visual

...exciting !

no previous knowledge
no unnecessary theory

no "maths"

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

1/ BUILD AN
OSCILLOSCOPE

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

2/ READ, DRAW
AND UNDERSTAND
CIRCUIT DIAGRAMS

as used currently in the
various fields of electronics.

3/ CARRY OUT
OVER
40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

valve experiments, transistor experiments
amplifiers, oscillators, signal tracer, pho-
to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-
ments, simple counter, time delay circuit,
servicing procedures.

This new style course will enable anyone to
really understand electronics by a modern,
practical and visual method-no maths, and
a minimum of theory-no previous knowledge
required. It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, etc.

FREE
POST NOW

for
BROCHURE

or write if you prefer not to cut page

To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, DEPT. EL124, P.O. BOX 156,
JERSEY. Please send your free brochure, without obligation, to:
we do not employ representatives

NAME

ADDRESS

BLOCK CAPS

PLEASE

special free gift also to all our students
Practical Electronics December 1974 1095



:CAVE 154arfilifila
WANoivw AC DC BATTERY MAINS

CassetteTAPE
RECORDER
&PLAYER
With remote

control

microphone.

31P *111*

4

FIRST

CLASS

MAKERS

E COULD
CHARGE Urn)

£26'97!
OUR

.£1115
POST0p ETC.

5

Due to price we cannot name makers -but rest assured you re getting
one of the BEST! Expensive "PIANO KEYBOARD- CONTROL PANEL(or
lateral MASTER SWITCH control) and AUTOMATIC LEVEL CONTROL. No
fiddling with awkward tape and reels. lust " slap -In " a cassette Superb taping
and reproduction' Takes 30. 60 or 90 minute standard cassette tapes. Beautiful
tone from a whisper to a roar' Remote control microphone' Rapid rewind,
Fast forward' Complete -record anywhere. indoors or out! Runs on standard
batteries AND 220/240V, A.C. mains. Separate lacks for remote -control micro-
phone. etc. 94.in x 5in x 2pm approx. Designs can vary slightly. With carry
handle WRITTEN IXTEE and instructions. (Importers, recommended selling
price C2697') OUR PRICE C11.55, post. etc 50p. * Send quickly, test on mail
order 7 days approval from receipt of goods. Refund If not delighted. BONUS
OFFER: Cseette tape, batteries and microphone stand 55p II required.
ALSO Super de luxe model with VHF AM FM radio (recommended retail price
f44 only £22.15, carr. 50p (batteries and cassette tape 45p extra .1 reou,red).

CALLERS: ACCESS AND BARCLAYCARDS ACCEPTED AT STORES.

SHOPERTUNITIES LTD

SAVE£2156!
FABULOUS BRAND NEW

SOLID STATE AC/DC
MAINS/BATTERY

COMBINED V.H.F.
ANI/FIR RADIO
coCASSETTEDL'Air

IMPORTERS
RECOMMENDED

SELLING PRICE £44.51!

00
*5

13"

r I

410t51011110

Midi NM

OUR c2
PRICE

.8
carri.

50P

Latest Lion In the world of sound! First class makers! Fabulous VHF
AM/FM RADIO and CASSETTE TAPE RECORDER AND PLAYER onsblnedl
Run off standard batteries or mains (simply plug in mains 220/240y A.0 hne

cord supplied)-NOW you can record and play back anything, anywhere,
IMPORTERS RECOMMENDED SELLING PRICE £44.51! WE OFFER AT
ALMOST HALF PRICE! Fantastic specification. * Automatic recording level
control! * Monitor switch! Expensive calibrated -slider" volume end tone
Controls! * Latest -MASTER SVVITC14"falatforward,stop,p4ay and rapid rewind
control! * Superb bunt -In Speaker! * Takes standard 30. 60, or 90 minute
cassette tapes. obtainable everywhere. * Earphone end extension weaker
sockets PLUS separate Input/output DIN Jock socket! * swivel 7

section telescopic aerial (25in approx.). * MagnMeent case (approx. 101n
high) In luxurious Bleck and Silver finish with -teak-finish" speaker grills.
* carry handle. * Wonderful VHF AM/FM Radio with instant switch -
over waveband selection and pin -point station tuner. Superb clarity and tone.
Amazing station selection home and abroad Including kneel reception of city
and regional stations In every part of the country (even those scheduled
for the future) plus BBC National VHF. Also fabulous In Car! You could pay
Ms more for a Radio or Car Cassette player ALONE! Yes, only £22.95. can.
etc., 50p, complete with rennet* control microphone, etc., Written Guarantee
and simple Instructions. BONUS OFFER: Batteries. Gessette Tape. personal
listening earpiece, and microphone stand, all for only 55p extra, U required.
Send total £24 (to include Bonus, Parr.. etcl and test on 7 days mail order

approval from receipt of goods REFUND IF NOT DELIGHTED or call.

Dept. PE/39, 164 UXBRIDGE RD. (facing Shepherds Bush Green) LONDON
W12 8A0. (Thurs 1. Fri 7) Also at 37/39 HIGH HOLBORN (opposite Chancery
Lane, LONDON. W.C.1 (Thurs. 7 p.m.). BOTH OPEN MON. TO SAT. 9 TILL 6

FAST SERVICE.

its1581-1E603GlillEv?IREISADI,"

SEND C.W.O. ADD VAT TO ALL PRICES IN U.K. P&P 15P. EUROPE 25P.OVERSEAS 65P.

MONEY BACK IF NOT SATISFIED.
LARGE STOCKS. LOW PRICES.
ALL BRAND NEW TOP GRADE FULL
SPEC DEVICES.CALLERS WELCOME.

CATALOGUE/LIST FREE SEND S.A.E.

Digital Displays
'.11 -,SON 3015P

0-90)' 11.15 ea

LED 0.3. digit
0-9DP 11.49 ea

JUMBO LED 0.6"
0-9DP /2.25 ea

LIQUID CRYSTAL
6 digit 118

11M 14 P.
MINI PIN SOURCE OR RED DIFFUSE
LEDS,209 STYLE.NO CLIP. 14P ea

TIL209 RED LED & CLIP 17P ea

BIG 1" RED LED & CLIP 18P ea

ORANGE & GREEN LEDS:
MINI 25P ea.BIG & CLIP 33P ea

INFRA RED LED 11.215777 33P.
PS12 PHOTO IC/amp/switch 11.

0101TPILCLOEti
MOS INTEGRATED CIRCUITS.
AY51224 4 DIGIT CLOCK supplied
with 14pin socket & data 14.25

MM5311/14 6 DIGIT CLOCK with
28 pin socket & data £7.50

3IDIGIT DVM AY53500 47.50
4DIGIT COUNTER/DRIVER 17.50 MC1303

MC1306

CASSETTE
LL. 0 MC1330

MC1339

STEREO CASSETTE MECHANISM. MC1350
MC1351'

As used in imported types MC1352
costing 1100.0nly requires MC1357
a case & electronics.Heads MC1358
supplied.Send for data ISp. MC1375

702 OPA 69p
703 RF/IF 28p
709 T099 21p
709 DIL 14 29p
710 DIL 14 .36p

720 Radio 11.39
723 Regulator67p
741 1099 29p
741 DIL8 31p
741 DILI4 31p
747 Dual 741 89p
748 DIL 8 36p

1505 IC A/D
Converter 17

7805 1A5V 11.59
7808 1A8V 11.69
7812 1Al2V 11.69
7815 1A15V £1.69
76009 IW AF 75p
76013 6W AF11.39
8038 Sig Gen 13
CA3046 69p
LM301 OPA 49p
LM307 OPA 49p
LM308 HiBoPa 95p
LM309K Reg.12.29
LM371 RF/IF 12
LM372N AF/IF 12
LM373 13
LM377 2x2W 12.69
LM380 2W AF 99p
LM381)2xpre.12
LM382)amp 12
LM3900 4x0PA 69p

11.20
49p

MC1310 & LED 12.69
MC1312 SQamp 12.50

69p

55p
71p
71p
11
11

11.?5

ZsEMcond-ucflove
MFC4000 1W AF 35p
MFC4060 54p
MFC6030 52p
MFC6040 90p
MFC8010 11.10
MFC8040 11

NES31 35V/us 12
NE536 FET 0PA12 ,

NE540 Driver 11
NE546 AM Rx/1.50
NE550 2v ref 79p

NE555 TIMER 67p

NE556 hual.11.30
9E560 PLL 13.15
NE561 PLL 13.15
NE562 PLL /3.19
NE565 PLL 12.69
51566 Gen 12.49
NE567 code 12.69
SN72709 709 29p
SN72741 741 31p
SN72748 748 56p
5976131 11.20
SN76660 FMIF II
SN76611 IF 11.25
TAD loo & IF 12

25400E 13
29402T £1.75
25403 Servo/2.50

ZN414 AM Rx11.09

TIL
7400 etc gates 16p
7413 schmitt 31p
7447 driver 11.09
7470/72 32p
7473/74/76 39p
7475 48p
7490 Counter 63p
7492 Counter 69p
74121 mono , 45p
74141 driver 83p

Full range in Cat..

SPECIAL OFFERS

741 29p MFC4000 35p
555 67p ZN414 11.09

BC107,BC108,BC109 9p ea
293055 39p Three for /1
115W/T03 or 90W plastic
253819E 16p 293053 17p
BFY50/51/52/53 all 18p
lASOVrect 4p ea 19914 4p

Price each:-
AC127/128 16p
AC187/188 19p
AD161/162 35p
BC107/8/9 9p
BC132/4/7 18P
BC147/8/9 10p
BC157/8/9 12p
BC167/8/9 12p
BC177/8/9 18p
BC182/3/4.11p
8C212/3/4.12p
.A or L
BCY70/1/2 15p
BD131/2 39p
BEY50/1/2 18p
BFY53 17p
BSX20 12p
MJE2955 95p
MJE3055 62p
MPU131put 49p
0A91 8p
TIP29A 48p
TIP30A 57p
TIP31A 6Ip
TIP32A 73p
TIP41A 78p
TIP42A 89p

BZY88 400mW
ZENERS 9p

BRIDGE RECT
IA 50V 20p

GAS SENSOR 12
GAS . KIT IS

TIP2955 90p
TIP3055 55p
TIS43 UJT'25p
194001 4p
154004 6p
154148/914 4p
2N697 13p
25706/8 10p
292646 49p
292904/5 20p
292926royg 9p
293053 17p
2N3055 39p
2N3614 49p
253702/3 9p
253704/5 10p
293706/7 9p
213708/9 8p
253710/11 9p

293563/64 16p
253566/67 16p
2N3638 16p
293641/2 16p
2938191 16p
293832E 17p
253904/6 14p
2N4249 16p

TAG 1/400 55P
C107D1 SCR
4A/400V 55p

SC146D TRIAC
10A 400V 75p

V8 r o onmIPOIXt,
VERO PINSx36 25p.

COPPER CLAD VEROBOARD
21x5. 27p.21x31. 24p.3:x31.27p,
3ix5" 29p.31x17. 11.50
DIL IC's BOARDS 6x41. 11.50
24 way edge connector 60p
36way 90p. PLAIN 31.x17 El
FACE CUTTER 43p. FEC ETCIIANT

Siaiighpenegp
PRINTED CIRCUIT BOARD KIT 11:69
COPPER BOARD 6x4. 40p,
DESOLDER BRAID reel 59p

HEATSINKS
5f/T05 I 18f/T018 5p ea.
TV4 12p.TV3/T03 16p.4YI/T03 29p.

CAPACITORS
22pf to 0.1uf 4p ea.ELECTROLYTIC
25V 2/10/50/100uf 6p.1000uf 20p
PRESETS VERT:Sp.RESISTORSSI 11p

POTS ABor EGIN
ROTARY:12p.SWITCH 13p.DUAL 38p.

SLIDERS:SINGLE 26p.DOUBLE 48p.

SWITCHES:SPST 18p.DPDT 25p.
MINI 1.:SPST 39p.PUSH 39p.

BENCH POWER SUPPLY 3-12V IS,

DIWPLUGS all 13P ea.Sockets 9p
TRANSFORMERS LA 6/12V /1.34
BHA 0002 MODULE 15hATT AMP 15
EA1000 4W AF MODULE 12.49
8W/12V FLUORESCENT LIGHT 13.

Oil sockets
PROFESSIONAL
GOLD PLATED
& GREY NYLON.
8,14 or 16 PIN
ONLY 15p each.
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101
AUDIBLY DETECTING SPEED CHANGES

BP 1 352 030
In BP 1 352 030 Customflex Inc.

of Ohio, USA, describes a simple
gadget for use with a transistor
radio to provide an audible indica-
tion of speed change, for instance
of a boat through water.

As the inventors point out, the
ear has difficulty in detecting the
difference between 500 clicks per
second and 505 clicks per second,
but has no trouble in detecting the
same difference between 10 clicks
and 15 clicks.

With this premise in mind, the
inventors suggest an arrangement
consisting of a small brass rod,
pivoted at one end. A water resis-
tant thread passes from the end
of the rod through a coiled com-
pression spring to a ferrite core.
All these elements are contained
in a hollow, plastic cylinder, which
is wrapped with an insulated
reaction coil.

This arrangement is mounted on
the underside of a boat. As the
boat moves through the water, the
rod is repeatedly moved in an arc
to pull the thread and with it
the ferrite core, down against the
spring. This movement of the
ferrite core changes the induction
of the reaction coil.

The coil is connected to an
ordinary portable transistor radio
by two leads and a miniature jack
plug which is inserted in the jack
socket provided on most radios
for ear -plug use.

According to the inventors this
produces a change in the oscillator
and thus the sound produced by
the radio which is indicative of the
rate of the boat movement.

Also described is a circuit for a
transistor converter which com-
bines the functions of oscillator
and mixer. A capacitor and a
variable induction coil is incor-
porated in a series tuned circuit
which imposes an electrical load
on the converter to produce con-
trolled "motor boating" clicks.
Varying the radio set tuning capa-
citor by turning the tuning dial
will adjust the basic rate of digital
clicks heard on the radio.

Few further details of the tran-
sistor converter are given because
the inventors regard the circuit as
sufficiently well known already.

KEYBOARD INSTRUMENT

BP 1 354 407

Electronic musical instruments
having 12 keys to the octave
are well known. These instruments
can produce only semitones and
in BP 1 354 407, a Japanese inven-
tor , suggests that under certain
circumstances it may be desirable
for exotic musical effects to pro-
duce quarter tones as well.

The circuit achieves this in a
very simple manner. A keyboard
of the conventional semitone type
operates twelve switches of an
array, and a d.c. power source
circuit which produces d.c. volt-
ages to control a v.c.o.

In conventional manner, indivi-
dual operation of the keys of the
chromatic octave produces indivi-
dual semitones from the loud-
speaker. But, when adjacent keys
are simultaneously depressed, the
v.c.o. is supplied with a voltage
which is substantially one half of
the sum of the voltages representa-
tive of the keys pressed. The
frequency produced is substantially
a quarter tone between the two
keys simultaneously pressed.

ELECTRONIC AID TO CURE

STAMMERING

In BP 1 352 682, George Dono-
van and Charles Hansel of Swan-
sea claim electronic circuitry for
use in speech therapy with particu-
lar relevance to the suppression,
treatment and study of stammering.
The object is to produce speech -
masking signals in the lower part
of the audio frequency band of
various duration and type. For
instance, it has been found that a
continuous masking sound is effec-
tive in most cases to suppress a
stammer but, for therapy, bursts of
masking sound are required.

As shown in Fig. 1, a Schmitt
trigger Q1 is connected as a free
running multivibrator with fixed and
adjustable resistors R1, VR1 and a
10/tF capacitor C1 to generate a
masking signal of which the
frequency, 180Hz, is controlled
by adjustment of VR1. The output
of trigger Q1 is coupled to the first

input of NAND gate G1, of which
the output is coupled to an ear-
phone.

A second Schmitt trigger Q2 is
connected with 2 000/LF capacitor
C2 as a free running multivibrator.
and generates a lower frequency,
for example 60 or 90Hz, adjust-
able by R3, VR2. The output of Q2
is coupled to trigger a monostable
multivibrator, with parallel capaci-
tances C3, C4, selectively switch -
able by switch S1. The switch S1
also controls connection of the
output of the monostable to the
second input of the gate G1.

When the supply switch S2 is
closed and with switch S1 in posi-
tion A, 'the masking input of the
gate G1 is not inhibited and a
substantially continuous masking
noise is delivered through gate G1
to the earphone. Switching S1 to
positions B and C will cause the
continuous output of trigger Q1 to
be inhibited and an accurately
shaped output of adjustable width
delivered by the monostable to
gate G1. Adjustment of VR3 controls
the pulse width, for instance, to
give a short burst of speech mask-
ing sound producing a metronomic
beat in the earphone or a pulse
with a mark -to -space ratio of 1 or
more, equivalent to long bursts of
speech -masking sound. The socket
SK1 is provided for coupling
auxiliary apparatus to the output
of G1.

=-17

Fig. 1.
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MMITA=
A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped
addressed envelope. We regret that we cannot answer any
technical queries on the telephone.

Visual monitor
Sir,-A musician myself, I fre-
quently end up advising other
musicians on p.a. equipment, not in-
frequently building units to their
requirements. Although most users
seem rather unconcerned with it, a
point that always worries me is that
of the keen performer who turns his
volume controls full on automatic-
ally (yes! they are still around-
you don't have to look for them,
just listen!) Distortion and ruined
speakers may be prestige symbols to
some, but work out expensive.

WhilSt it is- possible to straddle
Vu meters on pre -amplifier outputs
it is usually fairly messy to do, and
is still only a rough guide (honest)
to how rough you ate being.

Recently, however, after building
a power amplifier that delivered
about 100W with an input of IV. I
thought of a very simple way of
having a visual indication of over-
load on the input. I simply put an
I.e.d. across it; I used a TIL 209
straight across the input. This
device needs just over IV across it
before it will light up and goes on
up to about 3V quite happily. its
current consumption is exceedingly
low and at worst it puts about 20E2
across the input. The effect on the
input is acoustically unnoticeable.

I've given it a good try out and
it does its job very well. Those un-
avoidable peaks give a pleasing little
red flash and on real overload
(don't watch the speaker) it works
like a traffic light.

It doesn't matter which way
round it is connected, of course.
since the signal will be a.c. and
scanning the market should provide
a device of suitable voltage to suit
most high power amplifiers.

I know the idea sounds too
simple but who cares? It works!

Peter Quinn,
Portsmouth

Russian roulette
Sir,-In his novel "The Gambler",
the Russian author Fyodor Dos-
toyevsky writes the following:

"However, I deduced from the
scene one conclusion which
seemed to me reliable-namely.

that in the flow of fortuitous
chances there is, if not a system,
at all events a sort of order. This
is, of course, a very strange thing.
For instance, after a dozen
middle figures there would always
occur a dozen or so outer ones.
Suppose the ball stopped twice at
a dozen outer figures; it would
then pass to a dozen of the first
ones, and then, again, to a dozen
of the middle ciphers, and fall
upon them three or four times,
and then revert to a dozen outers;
whence, after another couple of
rounds, the ball would again pass
to the first figures, strike upon
them once, and then return thrice
to the middle series-continuing
thus for an hour and a half, or
two hours. One, three, two; one,
three, two. It was all very
curious. Again, for the whole of
a day or a morning the red would
alternate with the black, but al-
most without any order, and from
moment to moment, so that
scarcely two consecutive rounds
would end upon either the one
or the other. Yet, next day, or,
perhaps, the next evening, the red
alone would turn up, and attain a
run of over two score, and con-
tinue so for quite a length of
time-say. for a whole day".
Alexei Ivanovitch's observations

concerning the phenomena of rou-
lette seem to tally very well with
Mr. Baily's experiences with the
"Random Timer". Perhaps the tense
atmosphere which must be in evi-
dence in places where roulette is
played is a factor which should be
taken into account.

A. J. Fisher,
Hereford

Discord
Sir-I would like to take to task
your correspondent Mr Malcolm
Pointon regarding his article "Elec-
tromuse" in the September issue of
P.E. He is altogether making too
big a deal about synthesisers and
electronic music generally.

What is this new phase we are
entering in 1974? Evidently Mr
Pointon overlooks the fantastic new
phase of electronic music (in its own
right) in the early 50's when no-one

knew where it was leading-except
Stockhausen; or the pioneers of
voltage control whose work was
consolidated by R. A. Moog in the
mid -sixties. No, Mr Pointon, the
only new phase entered into in 1974
was my acquisition of a synthesiser
and an incredible education in elec-
tronics thanks to Messrs. G. D.
Shaw and P.E. Music, I'm afraid,
is always wallowing in primeval mud
waiting for the particles to settle (at
least it has been ever since someone
discovered the great polyphonic era
was not the musical ultimate).

What seven modes were used in
early music? As far' as I know only
six were used. The seventh (Locrian)
has never been used except as a joke
-no doubt because of its peculiar
interval relationships, there being no
perfect fifth from the "keynote".

Regarding the emancipated second
half of the twentieth century, I can-
not see how this suddenly makes the
aural universe boundless and open
to anyone. It always has been for
someone having the will to pursue it.
Wagner, Stravinsky et al, chose
dynamics from the inaudible to the
painful; Aloir Haba played "be-
tween the cracks"; Liszt and Paga-
nini are known for playing music
unperformable by a human being ...
In any event, how much of our
human -being music can be played
by machine? I'd be delighted to hear
from anyone who has patched
Stravinsky's "Rite of Spring" or
Ravel's "Daphnis and Chloe" on a
synthesiser.

Lastly, how are we "widening our
horizons beyond the natural?" With
electronics? If Mr Pointon is sug-
gesting that acoustic instruments are
natural, a quote from '"Studio
Sound", May 1972, page 33, would
be in place:

"The synthesiser is no more artifi-
cial than a saxophone. The one pro-
duces sound from vibrating elec-
tronics, the other from a vibrating
reed, the harpsichord from vibrating
strings . . . etc."

Coming to terms, the synthesiser
is nothing more than a labour-
saving device. Most of the gadgets
contained therein have been around
for a long time in one form or
another. Dr Moog spotted the com-
mercial value of putting them all in
the same box, and Mr G. D. Shaw
repackaged this to the less wealthy,
like myself, who could not afford
Dr Moog's prices.

Tragically, many synthesisers will
fall to a fate best summarised by a
further quote from the above
journal: "But, for the love of music,
avoid the trap which faces com-
posers of electronic pop: using a
£7,500 synthesiser to imitate uncon-
sciously but all too successfully a
cheap divider organ. It has been
done and it degrades the most pro-
mising invention since the develop-
ment of the chromatic keyboard."

Ivor Stuart-Colwi I I,
London, S.W.I6.
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Sinclair§4thdimension in high fidelity

Project 80
The slim modules for building stereo
hi-fi with FM

Project 805
Project 80 made even easier to build

Project 805 SQ
The add-on assembly that gives you
quadraphorty

0.16 Loudspeakers

Four channel listening has arrived!
Thanks to Project 80 versatility and marvellous compactness, adding two more channels is easy,
efficient and economical - you simply add on Project 805SC1, or select the necessary modules
from the Project 80 range detailed on the fourth page of this advertisement. Another way is to
start with the new Project 805 (which is Project 80 complete in one pack) and add 805SQ to it.
Our technicians have adopted the CBS SG matrix principle to carry the rear left and right channels
since it is already clearly the most widely used method in quadraphonic recordings. The decoder,
however, can be modified to discrete systems without difficultly. Sinclair suitability for quadra-
phonics by no means stops with Project 805SQ.TheC1.16 ,always a superb loudspeaker in its own
right becomes one of the best ways of creating effective ambience without taking up too much
space or money. Project 80 quadraphonic modules are ready now for you to enjoy both stereo
and true quadraphonics right away with better reproduction from mono records as well.

-Mum lotion HI
111

Stereo 80
pre-amp/control unit

Project 80
F. M. tuner

Project 80
nem active filter unit
decoder

Project 80 Project 80S0
quadrophonic decoder

The square speakers for 4 channel
listening
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Forward with Project 80 into

Everything you want in one pack
to build the world's most
advanced modular hi-fi
WITHOUT SOLDERING

1 Stereo 80 Control Unit
For mag. and ceramic cartridges, radio
and tape.

2 Project 80 power amplifiers
Two Z.40s to give 8/8 watts R.M.S.
output per channel.

3 Power supply unit
One PZ.5.

4 Connecting wires
All wires plus nuts, bolts, screws etc.

5 Project 805 Masterlink
For input and output connections.

6 Mains switch block and instructions
manual (not illustrated).

SINCLAIR RADIONICS LTD
London Rd, St. Ives, Huntingdon PE17 4HJ
Telephone St. Ives (0480) 64646

This is Project 80 made
even easier to build
You have seen how the marvellously compact Project 80 modules ( only 2" high x i"
deep) are so adaptable and easy to install. Now, with Project 805, this wonderful
system is made easier still to put together. In this, you have not only all the Project 80
modules in one pack for building an 8/8 watt R.M.S. hi-fi amplifier - there is also a
loom of .colour coded wires cut to length and tagged forclipping on sothat you don't even
have to solder! Input and output connections go via the 805 Masterlink panel. With the
explicit stage -by -stage large 32 page instructions manual included, it becomes easy for
anyone, no matter how inexperienced to install an ultra -modern assembly so advanced in
appearance and design that it sets brand new concepts in domestic hi-fi - and of course,
you can convert to quadraphony just whenever you wish by adding 805SQ. Only Sinclair
know-how and manufacturing facilities could hope to bring you such quality and versatility.

TAGGED WIRES CUT TO LENGTH.NO SOLDERING

Project 805
the complete readytobuild hifi
STEREO AMPLIFIER
Project 805 comprises a Stereo 80 Pre-amp/Control
Unit with input for both magnetic and ceramic
cartridges, radio, tape; separate bass and treble cut/
lift, and volume controls 2 x Z.40 power amplifiers,
PZ.5 power unit, 805 Masterlink, wire loom, instruc-
tions manual, etc. down to nuts, bolts and washers.
For technical specifications, see fourth page of this
advertisement.

£39.95
+£3.20 VAT (R.R.P.)



true quadraphonics... NOW!
The most effective and
economical way to enjoy
this spectacular break-
through in hifi listening

1. Project 80SQ decoder with controls.
2. Two Z.40 power amplifiers.
3. PZ.5 power pack
4. Project 800 Masterlink unit.
5 Wire loom, with clip -on tags- NO SOLDERING!
6. (Not illustrated) Instructions manual, nuts bolts, washers, etc.

Add a fourth dimension
to your stereo sound
Its so simple to convert to quadraphonics when you already have Project 80, or are about
to start with Project 805. add-on system at the heart
is the Project 80SQ decoder. It uses the CBS.SQ matrix principle, by now the widest used
method of containing four sound channels within the grciove of the record. Project 805SQ
includes two power amplifiers, power supply unit, connecting wire loom, 8050 Master-
link, switch block and instructions manual. The 80SQ decoder (also obtainable separately)
has independent tone and volume slider controls on the two rear channels for matching
true four channel sound to domestic environment. Project 805SQ is money saving too
since you do not have to scrap existing Project 80 equipment to enjoy the newest and most
exciting form of home listening in the entire history of sound, and your Project 80 quad-
raphonic assembly is compatible with stereo and mono records.

Sinclair
805soproject

 Frequency response .t 3db 15 Hz-25kHz

 Rated output 100mV

 S/N ratio 58d8

 Distortion 0.1%

 Power requirements 22-35 volts

 Phase shift network 90' ± 10°100 Hz-10kHz

 Adaptable to discrete (CD4) use

Project 805SQ
Four channel
SO Input

LInk 10
Tape In/Out

1-1-1
Power um,

Stereo 80
R

T
Power unit

SO Decoder

The output from any good stereo cartridge feeds into Stereo 80 and
passes via the tape outlet to the 80SQ decoder. Here the signal is
separated into its constituent 4 channels, those for the front being
accepted by the Stereo 80, those for the rear going from the
decoder to the two additional power amplifiers and speakers.

R

Front
Speakers

AUDIO
AREA

£44.95
+E3.60 VAT (R.R.P.)

Guarantee If, within 3 months of purchasing any product direct from us.
you are dissatisfied with it. your money will be refunded on

production of receipt of payment. Many Sinclair Appointed Stockists also offer this
guarantee. Should any defect arise in normal use within 2 years, we will service it
without charge. For damage arising from mis- use a nominal charge will be made.

Project 80 quadraphonic modules may be purchased separately if
required. The Project 80SQ decoder may be used with any other
amplifier having tape and monitoring facilities. Z40 or Z60
power amps can be used as required.



he Project 80 programme to date
KEEP THIS PAGE FOR HANDY REFERENCE USE THE PRIORITY ORDER FORM IN CASES OF DIFFICULTY

Stereo 80 pre-amp/control unit

:111 111111 11 1111 11 1 11111

"1111 11 11 1111 1 111111 1 1 I

260x 50x, 20mm (101>, 2 ins.) separate slider controls on each
channel for treble. bass and volume. INPUTS - Mag. P.0 3mV ( RIAA
corrected) ceramic - 300mV. Radio 100mV, Tape 30mV S/N ratio.60d B.
Frequency range - 20Hz to 15KHz + 1dB. OUTPUTS - 2.5V rms max
(30V. supply) and tape plus AB monitoring. PRESS BUTTONS for P.U.,
Radio and Tape Operating power - 20 to 35V. Black case with white
indications £13.95 + [1 12

VAT (R .R P I

Project 80 F.M. tuner

Size 85x 50 x 20mm (3ix ins.). Tunes 87-5 to 108MHz. DE-
TECTOR - I.0 balanced coincidence (I.0 equivalent to 26 transistors)
Distortion - 0-2% at 1 KHz for 30% modulation. SENSITIVITY - 5
microvolts for 30dB quieting. Output - 300mV for 30% modulation.
Aerial imp. - 75 0 or 240-300 a. Dual Varicap tuning. 4 pole ceramic
filter. Switchable A.F.C. Operating power 23-30 volts.

£13.95
Project 80 stereo decoder
Size 47,x 50 x 20mm For adding to Project
80 FM tuner. With one I C equal to 19 tran-
sistors, and LED indicator which glows on
tuning in stereo signal.

£8.95 + 72p
VAT (R P.)

Project 80 active filter unit
(A.F.U.)

+Et 12
VAT IR R P

Size 108 x 50 \ 20mm. Useful where there is need to eliminate unwanted
high frequencies (scratch, whistle, etc) or low (rumble). Voltage gain -
minus 0.2dB. Frequency response (filter at zero) 36Hz to 22KHz. H.F
cut (scratch) variable from 22KHz to 5.5KHz 12dB/octave slope. L.F
cut (rumble) - 28dB at 28Hz. slope 9dB/octave.

£7.45 +80p
VAT (R.R.P.)

Project 80 power amplifiers
Intended for use in Project 80 installations, these modules readily adapt
to an even wider range of applications. Both incorporate built-in protec-
tion against short circuiting and risk of damage from mis-use is greatly
reduced
Z.40
Size - 55 s 80 . 20mm
9 transistors
Input sensitivity - 100mV
Output - 12 watts RMS continuous into.8 0 (35v)
Frequency response - 10Hz - 100K Hz ± 1dB
S/N ratio - 64dB
Distortion -0-1% at 10 watts into 8 D at 1 KHz uPower requirements -12 to 35 volts VAT (R R.P

48p

Z.60
Size - 55 x 98  20mm
12 transistors
Input sensitivity -100-250mV
Output - 25 watts RMS
continuous into 8 0 (50V).
Distortion - 0.02% at 10W/8 0/1 KHz
Frequency response - 10Hz to more than 200KHz ± 3dB
S/N ratio - better than 70dB
Built-in protection against transient overload and short circuiting
Load impedance - 4 0 min; max. safe on open circuit

£7.45 +60p
VAT (R R P

Power -supply units

PZ.5 Unstabilized. 30 volts. Suitable
for Z.40 assemblies, etc.

PZ.6 Stabilized. Output voltage ad-
justable between 20 and 50
volts approx. Protecting fuse

PZ.8 Stabilized. Output adjustable
from 20 to 60V. approx Re-
entrant current limiting makes
damage from overload or even
shorting, impossible. Without
mains transformer.

£8.45 +88p
VAT (R.R.P.)

£5.95

£8.95

+ 48p
VAT (-Ft R P.)

+ 72p
VAT (R R P )

Project 805 (previous pages)

Project 805SQ quadraphonic
add-on kit

£39.95 VAT (RAP

£44.95 ,,,T3(0),())i, P )

Project 80SQ quadraphonic decoder

Size 260" 50> 20mm, matching Stereo 80 in style. Connects with tape
socket on stereo 80 or similar facility on any stereo amplifier. Frequency
response 15Hz to 25KHz + 3dB Distortion 0.1%. S/N ratio 58dB,
Rated Output - 100mV. Separate bass and treble slider controls on each
channel, also volume. Phase shift network 90 ± 10; 100Hz to 10KHz.
Operating power - 22-35V.

£18.95 VAT (R.R.P.)

Sinclair Q.16 loudspeaker
An original and uniquely designed
speaker of outstanding efficiency.
Balanced sealed sound chamber
and special driver assembly. Loads
up to 14 W./R M.S. 8 ohms imp.
Size 248mm square x 120mm
deep. Pedestal base. All-over
black front, teak surround.

£8.95 + 72p
VAT (R. R P.)

Sinclair Radionics Ltd.,
London Road St. Ives
Huntingdonshire PE1 7 4HJ
Telephone St. Ives (0480) 64311

R.O. St. Ives: Reg No. 6994583 Eng.

USE THIS PRIORITY ORDER FORM IN CASES OF DIFFICULTY
To Sinclair Radionics Ltd.
Please send. (carriage paid in U.K.)

For which I enclose E cash/
cheque/money order INCLUDING V.A.T.

NAME

ADDRESS
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FREE
SCR EWDRIVER

(ACTUAL SIZE 27,f3 INCHES LONG)

Specially made for readers of Practical
Wireless this mini -screwdriver is

ideal for the intricate work involved
in radio construction - and it comes,

exclusively, in this month's issue
of Practical Wireless.

START BUILDING THE PRACTICAL
WIRELESS 'KEMPTON' CAR STEREO

CASSETTE PLAYER
This issue of Practical Wireless also

contains Part 1 of a new series giving
full constructional details for making

this unique cassette tape unit.

DECEMBER ISSUE ON SALE NOW. 25p.

Enough books are
written about crime,

this one stops it.

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

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

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

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

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

The London Heathkit Centre is at 233 Tottenham Court
Road. The Gloucester showroom is next to our factory in
Bristol Road.

Heath (Gloucestet) Limited,
Dept. PE124, Bristol Road,
Gloucester GL2 6EE.
Tel: (0452) 29451.

The GD-39
Ultrasonic Burglar Alarm

rib: Heath (Gloucester) Limited, Dept. PE124,Gloucester
GL2 6EE. Please send me a free Heathkit catalogue.

.1.1111.(1.11

Aar Address

1111%

Name

Postcode

Remember easy terms are available with
the Heathkit Monthly Budget Plan.

HEATH

Schlumberger
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electronics
Dept 2.

56. Fortis Green Road, London, N10 3HN

telephone 01 883 3705

10ELECTROok,
Monsanto

Common Common Over! low
Anode Cathode III/

Red
Cern ANN 52 MAN 54 MAN 53

Yellow MAN 82 MAN 84 MAN 83

VT, fl/M

peiet12.50

MAN 72 MAN 74 MAN 73

709 O pin dip)
709 (T0-99)
709 (14 pin dip)
710 I 8 pin dip)
710 170-991
710 (14 pin dip)
711 00-99)
711 (14 pin dip)
723 170-99)
723 (14 pin dip)
741 (1 pin dip)
741 (70-99)
741 114 pin dip)
747 04 pin dip)
748 ( 8 pin dip)
748 170-99)
748 114 pin dip)

AY- I - 0212
AY- 5 - 1731
AY- 5 - 3507
AY- 5 - 3510

11400992

CA3046
CA3065
CA3075
CA3081
WW2

£0051)
103611
L037T I
L129
1130
L131

33
39ip
34ip
34ip
394p
38ip
44111

38111

94p
61p

[MAR 1C.'s
U.4377
LA43112

LAW 1
119382
L143900

MC 13031
MC130611
71413101.

31p
441p MC 1312

42ip MC 1314

90P
MC 1315

411p

4417 MC13309
13* MC13399

MC 1330
MC1351
MCI352
MC 1357
MC1358
MC 1375
MC1456CG
MC1458CPI

13.87 MCI4680
MC1495

93p MC14966
11.53 MC3302
E1.62 MC3401

11.61
[1.62 MFC40001

PIEC40606
£1.45 MiC60304
E1.45 MfC6040
£1.45
£1.39
£1.39
£1.39

15.99
14.59
£7.45
£6.92

LAt301 00-99) 59p

LA1301 (8 pin dip) 52p

LA1307 170-99) 59p
L34307 )8 pin dip) 52p

U.130811(10-99) [1.264
°Axe 03 pin dip) 97p
1./.13091
14039
LA071
1.114372

L/6373

13.6134
12.04
[2.43
13.04

12.91
£1.08
12.26{
12.191

litronix

DL 707
0.3' higl. character

14 pin DIL

DI. 701
II

Common Anode
Red Only

RI.03

51414 £1.721
S1415 12.24£
51440 [2.84
0N75491 [1.43

73p SN75492 E1.63
TAA263

11.851 TAA300
54p TAA310

13.05 144320
144350
TAA370
144550
TAA570
144700
T40103

99*
£1269, 18.4500

81* 164520
.011 TOA530

£1.08 T14540
11.56 714560C
11.65 7146254
I 1 .28 71467311

£1.714 TO4625C
[2.37 714651
12.47 T114800

£5.54 TE14810S

11.46 784810AS
£1.30 T14820

75111 TCA940
TDAI 200
TO41405
7041412
TDA1415
IAN 21114
IN4OZ
IN414

£2.42
14.05
15.37

9131,

76.1.
81ip

11.08

MM5314 7.76
48115316 116.17

MVII5V
MVR171
11.11/115V

NE540
NE555
#41556
NE5601
NE5611
NE56211
NE565
NE566
NE567

£1.62
[1.62
£1.62

[1.294
70

[1.62
£4.02
14.82
£4.82
£2.744
12.694
£2.744

80p
E1.76
£1.344

97p
£2.51
£5.05

80P
£1.62
£3.56
£1.53

£2.85
£2.46
£1.94
£1.96
12.92
£1.03
£1.03
E1.03
E1.62

DL 747 
0.6. high character

L.M. Dec P.

DL 746

I 1)

Common Anode
Red Only

1
The Stabilised Power supply

for welch demand oleos exceeds supply

switched 3. 6, 74 Es 9 volts up to 400, ne.

Mari Lead

Multi -Way output plcg adaptor, Metal Cc., Rubber

I ap

LIGHT EMITTING DIODES

Free .nap -on !Mottle taint'''.

CG

10 RED
/0 GREEN
/0 YELLOW
10 WHITE
10 ORANGE

/0 RED

0125' Ws

TI120, Wee

Special

Peck

Price

11.ff
,e3.#1
£7.99
£3J

£3.10 E 2.59

Our

Usual

price

Sock la stock dodo!
HC244R

ty revenal switch, Neon Mains Indicator, on/off pritch, 4h

7400 17p

7401 176

7402 17p

7403 17p

7404 17p

7408 2511

7409 29p
7410 17p

7413 29p

7420 17p

7430 17p

7441 9111.

02" Ile

MIEP650 size

Our

Usual

price

Special

Pack

Price

2.30
.399
£.1 V,

£4.90 AVM

0214- AI.39

74 SERIES TTL
Ist GRADE BRANDED PRDOUCTS

7442 94,
7445 1.20
7447 1.15
7447A 1.76
7448 1.47
7470 32p
7473 33p
7474 40p
7475 62p
7476 12p
7486 35p
7489 4.65

7490
7491

7492
7193
74100
74121
74121
74141
74154
74192
74193
74196

18P
1.10

00p
70p

2.32
30P
S5p

1.07
1.76
2.11
2.45
1.70

F.M. STEREO TUNERS SIEMENS LCD's

El .0/
11.07

74p
11.94
£2.10

97p
97p

97p
1.56
1.94
1.299

New Mini F.M. Tuner
 12 volt supply

£6.76
Matching Stereo ftaeod,

14.86

LIQUID CRYSTAL DISPLAY comple with
socket and removable reflective backing,
Ref AN413211 Boon character height . Con
be directly driven by National Semiconductors
Alarm Clock chip MM5316.

OUR PRICE Z13.00

24 HOUR DESPATCH NOW IN OPERATION
AT

£4S7
We con now supply the complete., of I,Cls for
the Foll Logic version of the CBS SO Decoder.
The MC13I2, MC1314 6 MCI315. Under CBS

licencing anongements thew con only be sold
al a kit inclusive of associated components.
Please ask for Mee price list

5VIEC:1A1. C,`1=1:1EIIS
Left Mond Decimal Po,nt

All Common Anode
Otero( ter Netght 0 3'

4 for .£5.99
5 for £745
6 for £4993

(REP
GREEN

YELLOW

I Led 7)
I Led 18)

I Led 211

3%2 DECADE DIGITAL VOLTMETER INTEGRATED

moos Isa cnp

PHOTO -DARLINGTON

2N5777
Voeo. Vcbo 25v. Vebo 8v

Vceo. Vcbo 25, VE BO 8v

hie 2500 Ic 250 inA

mllurRoli
F , I cotors. 16 Pin DI L 10ma1

Choi
C-9 D.g..r

H

Bet 3015E
- I Overlloe/Polarity Ref 30156

NEW PRICE el.26

IPI 186
(P1185
1P1400

This state-of-the-ort MOS 151 chip contains
oil the logic necesary fora 3( decade, dual
dope integrating. automatic polarity detecting
DVM Supplied with Free data and ciao it
booklet. AY- 5 - 3507

MR PRICE ONLY
((booklets .low 2091

Mullard

Diode - tuned front End
F M. 1. F Amplifier
Stereo Multiple. Decode.

This trio make one of the most fabulous F.14 tonen
of 011 time. Typical channel mparation 50 rib

E4.65
£5.38
£4.86

OVTE INS,5

141r .1\111I1J1)131) AT oki
ecsuosNt oRmEtzt SDTE DOC T 227

P8 P On U K Orden., MO 15p
CALLERS WELCOME
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T_TLL3'1A-o
0 electronics

Dept 2
56, Fortis Green Road, London. N10 3HN.

telephone: 01 883 3705

RESISTORS

The standard ranges of Resistors stocked
on either 612 or 624 and the values
me all in multiples of ten times the
decode shown below. The E12 items
ant only those in bold type. The

[24 Items ore both those in bold and
light type.

14 1$ 33 34
II 20 36 62

12 n 39 44
13 24 43 75

15 27 47 32
16 30 51 91

CARSON FILM /1 wan  5%101.
212 Series 10 to 330K

- -
CARBON FILM i watt  5% NI
224 Series 10 to 1064

'CERMET' THICK FILM I watt  2% tot
212 series 56 to 1500

Bp ea.

METAL OXIDE FILM I watt  2%1.1. 4Ip w.
212 series 10 to 1M

-11111}-
CAUON COMPOSITION I watt 41p ea.
2.2 ; 2.7 ; 3.3 , 3.9 , 4.7 ,  0.5 tol.
5.6 ; 6.8 ; 8.2  10% tot.

CARRON COMPOSITION 1 watt Sip ea.
2.2 2.7 3.3 ;3.9 , 4.7  0.5 101.

5.6 6.8 ;8.2 T 10% tol .

CARBON FILM 1 watt  5%101. 34 ea.
211 swim 10 to 10M

CARBON FILM 2 watt 5%tol w.
011 series 10 to 1016

WIREWOUND 2, 5% tot 0 2210 0 47 15,0
0I2 fen. - 10°. lot 110 2701, 13p

WIRE WOUND 5 WATT
I I

i n no 1.5K
1 30 17 1.8K

1.1 39 300 2K

2.1 50 330 2.21
2.7 60 350 2.5K
3.3 68 400 2.7K

3.0 75 470 3K

4.7 82 500 3.3K
5 100 560 3.5K
5.6 115 600 3.9K

8.0 133 NO 4.7K

0.2 120 750 SK

10 180 820 5.6K

IS 200 1K 6.8K
21 220 I 1K 8.2K

13p ea.

WOE WOUND 10 wean 140 eo.
All Ow wolves shaven in bold in the 5 watt fringe

WIRE WOUND 10 watt 5%101 24 ea.
10K I5K , 20K ; 25K

WIRE WOUND 15 watt 134 ea.
All the vol., from 10 upward shows in
bold in the 5 watt fame.

POTENTIOMETERS

' OTt

5K 25010 Log Of Lin Less Switch land 1K Lin/
10K 500K Log Of Lin with Switch
25K 1 Meg Dual Less Switch
50K 2 Meg I Meg Log onl y
100K 10K Log  10K Ant ilog Less Switch

14p

26p
46p
57p
469

10K

25K
50K

100K

Singl 33p

DUAL 55p

Presets Vertical or Horizontal

500 5K 50K 500K 5Meg
250 2.5 25K 250K 2.5 Meg
100 IK 10K 100K INep

1 Watt 54 .25 Watt 7p

Cermet*
- 100 2.5K 25K 250K

500 5K 50K 500K

1K 10K 103K 1M.g

40p

YOR's CAPACITORS
TheresIsters

CZI 170

CZ4 IBp

CZ13.4 IBp

CZ19 18p

62913CDA258 13p

E298EDA.258 13p

22913EDA260 13p

22982DA261 13p

22913EDA265
E29BEDP2613 13p

22982205 14
22982206 139

2299ODP336 14P

0299DDP338 139

(29900P342 Irp
E299ODP348 149
OLIO El .21
G113 El .21

R53 £1.49
354 I I .61
VA1005 Idp
VA1026 lap
VA1033
VA1034 16p

VA1039 16p

VAI 040 14
VA1053 16p

VAI055S lap

VA1056.5
VA10665 17p

VAI067S
VAI077
VAI098
VA1104
VA1107

19p

19p

219
31p
29p

CAPACITORS
Ceramic Nate

Mullerd C333 Seris 63 Volts Vsico.

all at SIP each

8pF -0200 140  2% 680;
2p, 15p0 8200
390 1800 10000

900 2200 1200
2700 75090

600 33p0 18000

890 39p, 22000
2p6 Op; 27000

0 00 5600 33000

Polystyrene

MULLARD 0295 Series 63 coils
Tolerance r 1%
6.80000 4 8nF1
8 100pF 18 2061

13 000p0 113791
18 00090 1111061
20nF 113 0201
3W 10030F1
39ni 10 0390;
5,6F 10051uFl

Polystyrene
CO95 AN 0608 lip
0295 AN 0802 110

C295 AN D130 150
0295 AN 0780 150

0295 AH D20K 750

0295 All 030K '80
CM AN 0394 180

C295 AN 051K 250

Silvered Mica 350V.

fol.! 0.50 lip each

2.2 0 180 300
3.3 pi 200 330
5 pi 220 390
10 pi 25pf CPI

Tol.T I% 1 1p each

50pf 1500
560 820 1800
68pf 1000 2000
75pf 120pf 2200

250pf
7700
3000

12p each

3300 5600
390pf 6800
470pf 8200
w100

17p each

1000 pi 15000 2204
16COpf

26p each

VOOpI 360001 50341
0000

33p each
pf 82044 10000pf

Mixed Dielectric 600 Volts Wag.

0.01 uF Bp 0.1 uF 9 p
0.022 uF Bp , 0.22 uF 174
0.033 uF Op , 0.47 of 264
0.047 uF 4 , I uF 364
0.068 uF 9P

Mixed Dielectric 1000 Volts Vika.

1000 pf 64, 0.0210 1 1p

21004 64) 0 .047uF 13p

3300 pf 7p , 0.1 uF

4703 pi 7p , 0.22 of 244
0.01 uF 10p; 0.47 34

Mullard 630 series 40 volts  10°. tol
629 solos 100 .0115

ail of Sip each

390 pi 1000 pf 3300 pf
470 0 1200 pf 3900 0
560 pf 1500 pf 4700 pi
68094 1BDO pf  10 of
820 pf 2200 pf  2219

2700 0

Polystyrene 160 volts Whg
rgipfg,tpe  pF up to 33p0 - 5% 4.7pC up

10 pf to 10,000 pf 10.01 oF) in multiples of'
10 , 15 22; 33; 47; 68.
all 4 each

HirosHis 0 220 - 5% 1000 lip
Win. MKS 0 220
r5% 100V rip

Erie Monolithic Ceramic 30 Volts Mtg.

Z7 r9 110; 47 of 13p; 100 nr 17p

Low Voltage Diu Ceramics
all ot 54 each

0.01 uF 184 0.1 0 30y '

0.022 0 18v 0.22 uF 6.4

0.047 of 18v , 0.47.0 3v

Mull C280 Series. 250 Volts 'Mtg.
Metall; Folyesier Film

0.01 uF 3Ip , 0.22 uF SIp

0.015 0 3Ip ; 0.33 uF 7p

0.022 uF ; 0.47 uF 9p

0.033 OF 3Ip , 0.68 uF 12p

0.047 uF 33p , 1.0 of 144
0.068 uF 4 p , 1.5 0 24
0.1 uF 4Ip , 2.2 vF 264
0.15 0 4 ip

Solid T <Wok*" loads
all at 164

0.1 uF 35u ; 10 uF 6.3v
0.22 uF 35v , 10 0 16v
0.47 uF 35v , 10 uF 25v
I .0 uF 35v ; 22 0 16v
2.2 uF 35v , 47 of 6.3v
4.7 0 35v ; 1000 3v

Disc Ceramics 750 Volt My.
all at 54 each

470 PI, MOO 0. 5000 pf, 0.01 uF

Mylor Film 100 Volts WI,.

1000 pf 2)p , 0.05 uF
2000 pf 2Ip , 0.066o9 Sp

5000 pf 2)p , 0.1 uF Sp

0.01 4f 0.2 uF

0.01 uF 310 , 0.0 uF 70

0.04 uF 37p ,

'Nmeee-
Mullerd 0281 ser,es 400 volts Whg
Melabsed Polycaftioriste Flit, 10%

0.01 uF 5p 0.1 uF Op

0.015 uF Sp 0.15 uF 9p

0.022 vF Sp 0.22 *F I 1p

0.033 0 4 0.33 of 154
0.047 uF 6Ip , 0.47 uF 164
0.068 uF 6)p

Tubolar 111-K Ceramics 750 Volts Mtg.

10009( sip
15000 5ip
2000 0 Sip

3000 pf SIp
50000 sip
0.01 uF SIp

False Ceramics all of 10p each
12 kv D.C. Vikg Oky D .0 .
100 1241 200pf
220 14091 2241
Up, 1500 254,
82pf lalpf 270pf
IMO 200pf 3000

r , , INCLISIVE PlIIITS AT 8'
VOVER

INVOICES
SEAS CUSTOMERS DEDUCT

ON REOUEST
P&PAT On U K Orders 15p Oversea Order, ,17 Co.t

Practical Electronics December 1974 1105



C. T. ELECTRONICS
NOW AT 267

Now open -our new components shop. These premises Cr. very much largr had wilt nable us
to hue greater stocks thin w already heu. Moving all the componnts under on root will now
guarantee you epeedier servl. from counter, nd on I. mail ordr aide. We have an enormous
rang of component. to choose If you are having problems getting your components thn
come along. We ire open from 9.30 .rn. through till 6.0 p.m. Monday to Seturdy. The nearest
underground is Chiswick Park, and there ar no parking restrictions.

& 270 ACTON LANE, LONDON W4 5DG

AC107
AC125
AC126
AC127
AC128
AC176
ACY17
ACY113
ACV19
ACY20
ACY21
ACY39
AD140
AD142
AD149
00161
40162
AF/14
AF 115
AF116
AF117
AF118
AF172
ASY28
ASZ21
04102
134112
BAIN
130156
BC107
BC108
BC109
13C147
BC148
BCI49
BC153
130157
BCI56
BC159
BC169C
13C182
BC183
8C184
BC212
130213
BC214

 BC239
90239

35p
25p
25p
27p

281/

270
25P
30P
30p
25p
30P
55p
60p
65p
850
411p

40p
25p
2Sp
25p
25p
800
30p
30p
60p
33p
50p
16p
15p
14p
14P
1Sp
12p
12p
12p
15p
141,
15p
15p
14p
lip
lip
lip
14p

laP
14p
12p
12p

BCY30 40p
BCY31 55p
BCY32 95p
BCV33 45p
BCY34 110p

130538 8Sp
BCY39 Mae
130555 El 10
BCY70 22p
BCY11 22,
BCY72 25p
80121 ?Sp
BD123 75p
130124 sop
80131 ?Sp
80132 75p
130153 75p
813156 75p
80511 El .40
130517 MN
50519 11.05
8F152 alp
BF194 14p
8E195 1Sp
EIFX29 30p
8FX84 30p
BFX85 30p
BENG 30p
BF460 app
EIFY10 35p
BEY. SOp
!Nits° Up
8F751 2541
EIFY52 2Sp
BEY53 25p
8EY90 1111p

8SW63 650
BSW68 80p
857954 12p
C111 50p
0126 40p
8V100 1Sp
BY 126 20p
135127 20p
135164 Op
16100 1Sp
15103 3166

SEMICONDUCTORS
MJ340 55p
MJ4111 Op
14J21301 t1.25
MJ2901 £2.20
MJE340 500
MJE370 750
MJE371 90p
NJE520 65p
.1E295541.es
MJE3055 85p
MM1613 43p
MM1712 SIN
MPF102 45p
MPF103
12554571 350
MPF1134
(255458/ 350
MPF105
12554591 40p
MPSA06 3541

MP5416 30p
MPSA56 3541

MOS006 75p
MRSU56 70p
NKT135 350
NKT222 25p
561401 05p
51(1404 800
NK1773 300
NKT774 25p
0410 20p
0447 10p
0470 12p
0479 12p
0A81 10p
0490 10p
0491 100
04200 top
04202 10p
04210 35p
0A211 36p
0C16 90p
OC19 8Sp
0C22 55p
0C26 lip
0C28 65p
OC30 60p

0C36 115p

0C42 40p
0C44 20p
0045 20p
OC70 15p
0071 17p
0072 29p
0075 259
0076 25p
0077 e4p
OW 250
0083 2517

0084 2Sp
0C139 30p
°CNC 2Sp
0C17, 30p
0C200 50p
0C201 600
0C202 75p
710294 49p
TIP30A 5$p
TIP314 sap
1141324 74p
TIP334 0.05
1141344 £1.55
TIP3SA (3-35
TIP364 02.65
TI0414 75p
7141424 90p
TIP298 Sip
TIP30B 114p
114131B 70p
TIP3213 Stp
7103.38 E1.12
1141348 £1.01
1103513 £2.01
7141366 t3.114
TIP418 SOp
1141428 Np
TIP29C 71p
7IP30C nep
TIP31C 45p
TIP32C LEIN
TIP33C E1.30
TIP34C MOO
TIP= t3.31)
7141360 E410

TIMIIC
TIP42C 01.10
TISS0
2'7%107
ITX300
ZTX500
ZTX501
ZTX504
ZTX531
ZTX550
N659
5914
5916

4001
4002

54003
N4004
54005
64006
N4007
54148
25696
25697
2N698
25706
214706A
25708
25930
251132
251302
251303
251304
251305
2N1306
251307
251308
2541309
2N1613
2141711
252147
2142160
252217
252218
252219
262222 200
2522224
252398
252646

95P 252846 MN
252904 25p

400 252905 25P
129 252096 25p
150 252907 2Sp
1110 252925 12p
200 253053 25p
500 253054 55p
30p 253055 659
25P 253232 ?Sp

817 253525 95p
OP 253702 14P
Op 253703 120
$17 253704 120
90 253705 12p
90 253706 120

100 253707 12p
120 253708 120
15p 253709 12p
19P 253771 22.70

761 253772 t2.70
25p 253773 E2.85
200 253819 35p
25p 253820 55p
120 263886
150 2N3904 22p
15p 253905 259
20p 254058 12p
250 254059 12p
1811 254060 12p
loP 254061 120
25p 254126 170
250 264286 150
250 2N4287 1Sp
25p 264288 15Pgyp 264289 up
25p 254290 1Sp
My 254444 t1.50
260 254871
'OP 254920 50p

SSP 255191 96p

S.0 Fl s
CAS1 05 40p

CRS1 10 Shp
CRS1 20 Illp
CRS1. 40 . Op
CRS160 90p
CRS3/10 62p

`-'
62p

CRS3140 90p
CRS7/400 (1.00
CRS16/100 ISp
CRS16/200 913p

CRS16/600 . (1 60
C106B IPC106D 1:9
40669
TIC44 "'P
264444 £1'90
13110/5004 913p

TRIACS
TXL228B 8A 400V 95p
SCIOD ,,,,
SC40E 01.85
SC45D ft' 70
SC45E 02.10
SC5OD (2.42
SC50E [2.70
DIAC 25p

..SPECIAL OFFERS..
MINIATURE MAINS TRANSFORMER. PRi.

mov SEC. 120. 1DOMA Manuf . Hinchiey
Sc. 30 x 45 x 40mm F C 53rnm
Price 1-0441. 1004111 ea. 1.000-50p ea.
to 000-400 ea.
3 CORE PVC !NEU AAAAA MAINS CABLE,
GREY ML6850 3 . 7,0 2m rn Price loo.
44.40. 1000m.$35. f0. 000m-030.
0.46,14. 11111/ AAAAA FILM CAPACITOR
Size 6n . 0 35in . 0 65In P.0 Mount
price 100-4p ea. t000-30 mt.
240V. A.C. SOLENOID. Reversible opens
hon. twin coil Six approx 24 If  11.
eap es.
30 unmarked 0071 transistors 111..
25 UNMARKED NOMW 2enedodo 4 ry
r5e-eInVed. 8-29. 7 5. IV. 10V Messured and

m .1lo
',sue state voltage 'soul's.]
50 GE Diode 0447 equivalent m.00
AAAAAA CIMER: DOUGLAS PRI. 0. 115.
200. 220. 240 SEC 26-0-25-0-6V. NA. ES. 50
 NP.P
TRANSFORMER
PR, o 115. 160. 205. 225. 245. SEC 35-0-3S.
t 2A t4.841 - Sep. p.p.
4,4 TUSULAP CERAMIC utur
TRIMMERS (PROFESSIONAL)
Type 092 0.8-2 241 .,

NI 0 8-2 2p 1. Price My es
991 0 5-1 3p 7

QUANTITY DISCOUNTS PLEASE TELE-
PHONE
Moor, Feedihrough cues.. 7p ea.
Miniature tubular P. C trimmers

3.s -1w
630pF 10p .
4p 0/0 varmy 7000 relay NP so.

Toe VOLTAGE REGULATORS
L005 5V 55004.
L038 t2V soornA
L037 i5V 450mA El AM ea.

LINEAR I.C.s
LM309K 5V. IA. V011-

LM723C 2-37V. 150mA
Voltage Reg. "1°MFC4000 250.W kid. Up

TBA800 5 Watt Audio 01.50
709C Op Amp D I 'L -

7099 4541

741C Op Amp 8..14
D I.L. 1099 5Sp

748C Op Amp D Lt. 75 "
757C Dual Op Amp 01.20
Z6414 Radio I.C.01.25
TAD100 Radio I C Inc

Filter 01.90
CA3014 01.55
CA3018 91.00

CA3028 01.20
CA3036 01.00
CA3046 S5P
CA3048 02 35
CA3075 El .60
CA30900 £4.8,
MC1303L 02.20

BRIDGE RECTIFIERS
W02 IA 200V 3Ip
85164 1.44 200V 57p
MDA952/2

6A 100V 10p

ZENER DIODES
0Z588 SUMS 400mW
3.3V -33V. 5% .. 11p
1.5W range 25p
IOW range 45P

L.E.D.
TIL.209 .. 2Ip
HP5082 20
MA2(932R .

259

LOA.
ORP12 ... SOP
NE555 Timer SOP VERO/NAND

o I 5 15
32, 23pPi : r 3sp up

34 r 36 3Sp 3541

34 5 op 4Ip
17 . 24 Et .05 79p
11 34 61.42 m 12
17 - 5 41 ,94-46111
plea NS TOOL 724 NO
SP F CUTTER su 52p
um PINS SS 30p 30p
too PiNS OS No No
500 PINS SS 01.2s Ef .20
500 PINS OS [1 .20 t1 .30
Puces Correct June 12

2511 265194 t1.10
no 40360 50p
25P 40361 Sap

40362 Hp
259
70p
50p

METAL BOXES
ALUMINIUM Poxes IDEAL FOR VEROSOARD
AND P.K. SCREWS
487 24 Long Sy Wide
488
4/39 .

29
ABlit 4 Si

4812 P
41313. 6'
41314
A1315
4316 10'

103 9411$ 12'
AB. 12 a
ALUMINIUM Bosse WITH SLOPING TOP
FOR PRE -AMPS, ETC., 01111740 SLIDER
4820 8 Long 9 wide 34 Pop at back

2 High et front 6" Slope to front
With P K Screw.

AEI21 45 Nue but IS long
4022 As b00e but 12 long

--
WITH SASE

, High SOp

SOP
i SOP
i NP

60o
up
Nlp
440
[1 .00
!.1',.."---M.20
m .40

-IDEAL
CONTROLS

Ea. se

E2 9°E2.40

DIGITAL
5147400 20p
SN7401 20p
557402 Sop
557403 2017

557404 20p
SN7405 20p
557406 30p
SN7407 30p
5147408 SOP

S147409 45p
/ 557410 200

5N7411 23p
SN7412 420
S147413 30p
S57416 30p

30p
S57420 20p
557422 48p
557423 400
SN7425 480
557427 42p

QUANTITY DISCOUNTS

INTEGRAL
557428 SOp

557430 20p
551432 42p
557433 ?Op
$57437 Op
557438 65p
$57440 20p
S5744145 7Sp
557442 7Sp
557443 £1.00
557445 t2.00
557440 4.200
557447 £1.15
S57448 t1-75
5147450 20p
557451 20p
5547453 261p

SN7454 2041

SN7460 20p
SN7/70 30p
867472 30p

-12. 105'

CIRCUITS
557473 NP
557474 40p
567475 550
$57476 45p
557480 400
5147481 0.25
SP67482 $70
557483 £1.00
$67484 Ilep
SN7486 450
$167490 750
557491A5 MOO
S57492 75p
S57493 75p
s57494 lop
Sh17495 110p
557496 11.00
557497 E6.26
5574100 t2.50
5574104 £1.45
s574105 El .45

25. 15%, 100.

SN7 107 SOp
SN7 110 lap
SN7 118 41.00
SN7 119 El .10
SN7 121 $Sp
SN7 122 E1.35
SN7 123 12.70
557 141 t1.00
SN7 145 M.50
5N7 150 N. 35
5147 151 E1.10
SW 153 01.35
557 154 t2-00
557 155 1.5S
SN7 156 El - 55
567182 01.00
557 160 £2.0
SN7 161 £2.80
SN7 162 0.40
557 183 t3.40
557 164 t2.75
SN7 165 14-00
20%.

S574156 t4.00
57474161 £5.25
S1474170 t4.10
SN74174 E2.00
$574175 £1.35
$574176 E1.60
$674177 MIN
8674180 £1.55
$574181 17.00
$574182 t2.00
$574184 £2.15
SN741854 t2.40

Haw SERIES !NOR DATA BOOKS
1 0743 USA Eland 3 Traneietor Champ-

IN numbers
2 Thu. Diu. Put. UJT s
3 DT15 Japanese Transistor Chaise -

teristics 294. 2S13, 2SC. 260 numbers
4 DVT Diode. ComparMon Tablu
5 Band I. Transistor Characteristics

European numbers AC. AF. BC. BF etc
I TVT. Traneietor Equivalentleadbnidense

pRICE. 6110 per book. U per 6 book inc

SN74190 E115
$574191 El .115
S1474192 12-00sN74.3 42.00
51474194 £2.50

V41 VU METER $2.54
The V41 is calibrated - 20 to - 3 and 0-100% rnkingo1
suitable for use as a recording level meter or as  cower

Lriellle4:c.%0 A. . AAAA iti ruletanui 600 ohms
Dimeneloni 40 I 40  29rnm

51474195 MI5
SN74196 £1.50
5574197 t1.50
5574198 [4.60
5574190 £450

ALSO STOCKED THE LARGEST RANGE IN LONDON
Electrolytic Capacitors 1.1ullvi .Sfaraga,.Lcrltn. etc

rx:=0":; ,:°=.4jae=hetera ceroon ,.e'rrtouer:
Preset Rectilanear mulliturn, Antan Soltlenng Irons
switches rotary. shoe. 10991e. etc Cable veroboarcl

Unless otherwise stated all prices are
EXCLUSIVE of V A T Please add 8%

ii order. Corneae order. uncle/
[5- 20p Over E5 poet free

.

AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK, W.4
MICROPHONES TWEETERS CASSETTES

PRICES INC VAT PRICES INC VAT PRICES INC VAT
CT5 Cone Tweeter Freq 3000-15000Hz CrOss- C60 090 C120CMIO Crystal' Lapel Microphone with Leed and over freg 3000H7 Imp 8 ohms Syllable for BASF LH IN 01.21 (1.74Plug 110p systems up to 10 watts RMS £1.50 MEMOREX

CM20 General purpose Crystal Microphone 21.20 CTIO. 8 Pressure Unit Type Tweeter Fr. MROX2 Ooide lip 01-32 El -7SCM73 Crystal Stick Microphone with Switch 1500-16000H? Crossover frog 300052 CROX2 £1.17 01.91 -Lead end Plug £220 Imp 8 ohms Suitable for systems up to 20 PHILIPS 45p 01.15 01 . /5C092 Omni Directional Capecotor Microphone wets RMS £205 OTT Discount* 12-10% 24-15% 36-20% 60-25%with built-in Preamplofier. Cable and Wind- CTIO 16 As above but 16 ohms £4140 SPEAKER CLOTHshield 014.00 DT33 Dome Tweeter Freg 2000-18000H2 Cross- Available in Black or Gnun. Approx width 54inC095 Cerdioid Capacitor Microphone as above. over frog 3000Hz Imp 8 ohms Suitable for £1./1 yd.both types with Switch both 600 ohms t111 Oa systems up to 40 watts .. MN HEADPHONES
DD1 Cassette Dynamic Microphone with Plum FF27 Dome Tweeter Frag 2000-20000Hz CFOS.- TYPO 5-202 Features Mono Verso mach. Volumefor signal and stopSiart 200 ohms Et 20 over Iraq 300097 imp 8 ohms Suitable for controls on each channel Fr. reeponse 20-20 000Hr009 Electret Paging Microphone. on Mble stand systems up to 30 watt. RMS 01.00 I Impedance 4-18 ohms t4 -SO.with gooseneck and switch 600 ohms 014-00 FF28 Horn Tweeter Flog 3000-20000H, Cron- TEAK VENEERED SPEAKER CABINETS
DD6 Lusher Microphone with Windshield over freg 30013H7 imp 8 ohms Suitable for For 8 - Sin Speaker Sae 9, 13r r 54 0 50Lusher Cord. 6 metre. Cable. 600 ohms systems up to 20 sults RMS £0.20 Ebn  Tweeter If Ill - 5i 05.00

SOkfl £11 20 1-1T15 Horn TweeMr Frog 2000-18000Hz Cross- 13  Sin 104 17 - 6 t5.75DM18HL Dual Impedance Dynamic Microphone over freq 3000Hz Imp 16 ohms Suitable for 13 r 13in - Tweeter 12 . 18,  84 U. SOwith desk stand 600 ohms SOkfl E10-50 systems up to 30 watts RMS (4.66 12in - Tweeter , st In 84 £5 .M
DM73 Omni Directional Dynamic Microphone 5721 Horn Tweeter Frog 2500-20000H7 Cross- VALVE AMPLIFIERSweth desk stand. 6 metres Cable and Plug over frog 3000Hz Imp 8 ohms Suitable for PRICES INC VAT5050 410  00 systems up to 40 wafts RMS "'" Robust unite suitable for most PA Disco usesDUE Remote Dynamic Microphone Cassette MHT10 Horn Tupelo, Freq 20013-113000H4

5 watt 2 inputs, Vol. Treble. Base Control* £12.50type with Plugs 200 ohm. t1.80 Crouover frog 3000Hz Imp 8 ohms Suit- 15 watt 4 inputs. Vol. Treble. Bass Control. t24.6)DM82 Remote Cassette Cardioid Microphone able for systems up to 30 watts RMS 04.00 30 watt 4 inputs. Vol. Treble. Bass Controls Ng  50with Plugs 200 ohms 62.40
50 wett 4 inputs. Vol. Treble. Bess Control. tag MDM94 Omni Ekrecttonal Dynamic Microphone

. 150 watt 4 inputs with 4eparate vol controlswith Slide on Windshield and Switch 50411 U.50
DM614 Pencil Type Dynamic Microphone ith plus muter vol.. treble. Mu £75.110

Cable Lusher Cord and Balm sokwn 03.20 CROSSOVERS sod waft 4 inputs each with independent vol.
PROMS Lvslier Capacitor Microphone with Tie PRICES INC VAT treble and bass controls plus overall master

Clip 5 8 metres Cobbs600 ohms 015.00 C523 2 Way Crossover Network Imp 3 Ohms vol control 0124.50
PROMIO Omni Directional Capacitor Micro- Crossover 3000H7 Suitable up to 15 watts MICROPHONE MIXERS

phone with 6 metres Cable 600 ohms £30  00 RMS (1.70 PRICES INC VAT
PROM20 Uni-Otrectionel Camcitor Microphone FF5 3 Way Crossover Network Imp 8 ohm. FF1 4 Channel Mo. Mixer and Preampliberwith 6 metres Cable 600 ohms £32.00 Crossover frogs 1000 and 5000Hz Suitable with individual slide controls lotteryPROM25 Capecnor Boom Arm Microphone with up to 25 tutts RMS 03 30 oporated 125. 00Arm. two Windshields. Cable 600 ohms (3460 FF30 3 Way Crossover Network Imp 8 ohms FF10 7 Channel Stereo Mixer and Preamplifier
UDSOHL Cardmid Dual Impedance Microphone Crouover frogs 1000 and 5000Hz Suitable with individual slide controls Battery01111 Switch. 6 metres Cable and Plug 600 up to 25 watts RMS . E9.20 operated 03440ohms 501611 t12.00 5575 2 Way Crossover Network Imp 8 ohms FF11 Stereo Frequency Controller and Pre.
200C Slim Line Crystal Microphone with Switch Crouover 3000617 Suitable for eyetem up amplifier uses flue slide control. BatteryCable and Connector 0.80 to 15 watts RMS El. 80 operated t31 00 .

All mail order and enquiries to 270 Acton Lane Tel. 01-994 6275
1 106 Practical Electronics December 1974



SAXON Money saving high
performance audio equipment
DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE
MODULES-now better value than ever
SA35 ES.45
35W RMS 25-50V
7 transistors, 7 diodes

SA50 £6.90
50W RMS 25-65V
7 transistors, 7 diodes

SA100 E1250
100W RMS 48-70V
10 transistiari, 7 diodes

Carriage
free

Carriage

Carriage
free

* 251-1z-25kHz
* 02% distortion
* Noise -80d8
* 500mV into 20K
* 4-16 ohms
* Simple wiring
* Short and open

circuit proof
* Continuously

rated
* Top -grade

components

120 watt module complete with built-
in supply-extra heavy duty L2250 car; THE SA100 MODULE

POWER SUPPLIES
UNSTABILISED I ---READY WIRED

PU45
PU70

Suits 2 SA35 or 1545I SA50 (4 ohm)
Suits 2 SA50 or f.8452 SA100 (8 ohm)

[STABILISED 1
Suits 2 SA35 or
2 SA50 (4 ohm)
Transformer for
above
Suits 2 SA100

PS45

MT45
PS70
MT70

/445
1E150

1.5-45

Carriage
30p

Carriage
40p

Carriage
free

Carriage
31100

Carriage
free

Transformer for
above

£41.90 Carriage

N.B. PS70 is not suitable for this SASO

Mk II STEREO DISCO MIXER L22.50
Carr. 30p

This well tried unit mixes two decks, handles any
ceramic cartridge, and features mic over -ride plus
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, bass, treble. Left/Right fade, deck
volume, bass, treble, h/phone select. vol, Mains. Size
17+ in 3in 4in deep.

DISCO MODULE E950 Carr.
20p

Thousands sold of this extremely popular mono version. A mic input may
be fitted using the VA30 (see below). Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereo version.
Controls: H/phone select, vol, Left deck vol. Right deck vol, bass, treble,
master vol. Size 121 in 3in 2in deep.

n 
SAXON, 0    e 611

SitX0NikitMAKRkisle
3 -CHANNEL SOUND-LITE 122.50 C'rr*30p
Only SAXON can supply such incredible value for money. This unit features 3kW
Power handling, full -wave control, bass, middle, treble AND master controls. Twin
loudspeaker jacks for " through " connections. It may be used free standing or will
panel mount next to either of the above. Also features unique CUT -BACK circuitry
for extra wide range response. Size 12in x 3in , 2fin deep. Professional standards
at a price you can afford!

SINGLE CHANNEL Recently reduced in price I Add 8% VAT to all orders

VERSION E7'50 handlest*
cwie as a wavesales

Carr. free operation

MULTI -PURPOSE MIXERS
M4HL M6HL

E1950 50c"pSOpr.
£29.50 Carr.

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

VA30 CHANNMODULEEL L3-50
Carr.fre

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)

  
sa xou soastil  lite

I.-.I
41-41 -410
-41_41,--. 0

0 0 0 0 el

SAXON
CSE
100

COMPLETE
AMPLIFIER

E34.90
Carr. free

100W of speech and
music.-Two
separately controlled
inputs. Wide range
bass and treble
controli. Sturdy and
attractive vynide
case. Twin outputs.
Ideal for groups.
discos, etc. Fully
tested and
guaranteed.
50W version identical
in appearance.

CSE 50
E29.50 Carr. free

Four individually
controlled FET in-
put stages plus
wide range bass
and treble con-
trols. 120W of
speech and music
output from
twin loudspeaker

sockets. Sturdy case, and an attractive facia make this
excellent value for money. Hundreds in use by groups,
discos, clubs, etc.
SOW version identical in appearance.

. 1..a: 4 4 C

    ftIFAN

SAXON 100
COMPLETE
AMPLIFIER

15100
Carr. free

SAXON 50

£37.50
Carr. free

CALLERS AND MAIL ORDER:

SAXON ENTERTAINMENTS LIMITED
327-333 WHITEHORSE ROAD  CROYDON CRO 2HS

( Please quote magazine when ordering)
SHOP HOURS 9 a.m. 5 p.m. - LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 a.m.-3 p.m.
24 -HOUR ANSWER SERVICE TEL. 01-684 6385. TECHNICAL ENQUIRIES 01-684 0098

SEND 10p FOR OUR NEW 26 -PAGE
MANUAL-full circuits and details.
TEEMS OP BUSINESS: C.W.O., C O.D. or
ACCESS (wet send in card number Send

50p. for C.O.D.
Please include S.A.E. with all enquiries.

VAT at 8% must be added to all
orders including carriage charges
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Ref.
No.

24
26
17
25
23
40
20
21
22
89

TRANSFORMERS
SAFETY MAINS ISOLATING TRANSFORMERS

Prins. 120/240V. Sac 120/240V Centre Tapped and Screened
ALSO AVAILABLE WITH 115/120V SEC. WINDING

Ref. VA Weight Size cm. P & P
No. (Watts) lb oz

07 20
49 60
50 100
51
52
53
54
55
56
58

Ref.
No,
113
64

4
66
67
84
93
95
73

150
300
500

1000
1500
2000
3000

200
250
350
500
750

1000
2000

3 1

5
8

13 I

I5
19
29
38
60

7.0 x 6.0 x 6.0
9.9 x 7.7 z 8.6
9.9 x 8.9 x 8.6
2.1 x 9.3 x 10.2
2.1 x Ill x10-2
4.0 x 10.8 x 11.8
4.0 x 13.4 x11.8
7.2x 14.0 x14.0
7.2 x 16.6 x 14.0

21.6x 15.3 x 113.1

215
3.79
4.17
7.39
9.45

'11.35
13-30
21.05
27.20
50.25

38
45
45
53
73
73
91

AUTO TRANSFORMERS
VA Weight Size cm. Auto Taps P & P
(Watts) lb oz

20 1 0 5'8 x 5.1 x 4.5 0-115.210-240
75 2 4 7.0 x 6'7 x 6.1 0-115.210-240

3 4 8'9 x 7.7 x 7.7 0-115-200-220-240
6 4 9.9 x 9.6 x 8.6

12 8 12.1 x 11.2 x10.2
19 8 14.0 x 13.4 x 14.3
30 4 14.0 x 15.9 x 14.3
31 0 17.2 x 16.6 x 14.0
40 0 21.6 x13.4 18.1

1.34
264
3.29
5.29
8.02

13-50
17.50
2.5.35
32130

P
30
38
45
53
67
91

CASED AUTO TRANSFORMERS
I I 5V mains lead input and U.S.A. 2 -pin outlets, 20VA L2 -64,P & P 38p.
500VA /950, P & P 80p. I000VA g15.92, via B.R.S.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE

Ref. Amps. Weight Size cm. Secondary Windings P & P
No. 12V 24V lb oz C p
I 1 1 0.5 0.25 8 4.13 x 2.9 x 3.5 0-12V at 025A x 2 1.34 23
113 1.0 0.5 1 4 6.1 x 5.8 x 4.80.12V at 0-5A x 2 1.58 30

71 2 I 1 12 TO x 6.4x 61 0.12V at IA x2 2.09 38
18 4 2 2 12 8.3 x 7.7 x 7.0 0-12V at 2A x 2 2.60 38
70 6 3 3 8 8.9 x 8.0 x 7.7 0-12V at 3A x 2 3-52 45

108 8 4 5 8 9.9 x 8.9 x 84 0-12V at 4A x 2 3.96 45
72 10 5 6 4 9.9 x 9.6 x 8.6 0-12V at 5A x 1 4.67 53

116 12 6 6 12 9.9x 10.2x 8.6 0-12V at 5A x2 5.61 53
17 16 8 812 12.1 x 9.9 x 10.2 0-12V at BA 02 6.62 60

115 20 10 II 8 14.0x 9.6x 1113 0-12V at 10A x2 1020 73
187 30 IS 15 8 14.0 x 12-1 x 11.8 0-12V at 15A x2 13.70 85
216 60 30 32 0 17.1 x 15'3 x 14.0 0.12V at 30A x 2 2250

30 VOLT RANGE
Ref. Amps Weight Size cm. Secondary Tops P & P
No, lb oz £ p -
112 0.5, I 4 6.1 x 5.8 x 48 0-12-15-20-24-30V 1.58 30
79 1.0 1 4 7.0 x 6.7 x 61 .. 2.18 38

3 2.0 3 4 8.9 x 7.7 x 7.7 .. 318 38
20 3.0 4 8 9.9 x 8.3 x 8.6 45
21 4.0 6 4. 9.9 x 9.6 x 8.6 467 53

117 6.0
51 5.0 6 12 121 x 8.6 x 10.2

a X
..

Zig 560.. ..
88 8.0 12 0 III x 11.8 0 10.2 ..
89 10.0 13 12 14.0 x10.2 x11.8 M7I 73

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

02 0.5 1 12 7.0 x 6.4 x 61 0-19-25-33-40-50V 2.09 30
03 1.0 2 12 8.3 x 7.4 x 7.0 3.08 38
04 2:0 5 8 7.9 x 8.9 x 8.6 4.26 45
05 3.0 6 12 9.9 x 10.2 0 8.6 5.79 53
06 4.0 10 0 12.1 x 10.5 x 10.2 7.41 67
07 6.0 12 0 14.0 is 10.2 x 11-8 11.00 67
18 8-0 113 0 14.0 x 12.7 x 11.8 13-40 85
19 10.0 25 0 17.2 0 12.7 0 14.0 17.60

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

oz .
0 S t 2 4 7.0 x 6.7 x 6.1 0-24-30-40-48-60V 2-12
1.0 3 4 8.9 x 7.7 0 7.7 ., 2.97
2.0 6 4 9.9 0 9.6 x 8.6 5.40
3.0 812 21 x 9.9x 10.2 7.11
4.0 13 12 2.1 x 11.8 x 10.2 9.20
5.0 12 00 4.0x102 x11.13 10.83
60 15 8 4.0x12-1 x11.8 13.35
8.0 25 00 4.0x 14.7 x 1113 15.01

10.0 25 0 7.2 012.7 x 14 0 19 60
120 29 00 7.2 014.0 014 0 21.60

38
38
45
60
67
73
85

MINIATURE TRANSFORMERS WITH SCREENS
Ref. mA Weight Size cm. Volts P & P
No. lb oz L p
238 200 2 2.8 0 2.6 x2.0 3-0-3 1.40 10
212 IA, IA I 4 6.1 x5.8 x 4.8 0-6, 0-6 1.67 30

13 100 4 3.9 x2.6 02.9 9-0-9 1-28 13
235 330, 330 4 4.8 02.9 x3.5 0-9, 0-9 1.42 19
207 500, 500 I 00 6.1 x 5.4 x 4.8 0-8-9, 0-8-9 213 30
208 IA, IA 1 12 7.0 x 6.4 x 6.1 0-8-9, 0-8-9 3.00 38
236 200,200 4 4.8 x 2.9 x 3.5 0-15, 0-15 1.30 19
214 300, 300 I 4 6.1 x 513 x 4.8 0.20, 0.20 1.76 30
221 700 (d.c.) 1 8 7.0 x 61 06. I 20.12-0-12-20 1.98 38
206 IA, IA 2 12 8.3 x7.7 x7.0 0-15.20.0-15.20 3.78 38
203 500,500 2 4 8.3 v 7.0 x7.0 0-15.27, 0-15-27 3.06 38
204 I A, IA 3 4 8.9 - 7 7 x 7.7 0-15-27, 0-15-27 3.27 38

Carriage via B.R.S.

PLEASE ADD 8% FOR V.A.T.
INCLUDING P. & P.

BARRIE electronics
3,THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS ALDGATE 8t ALDGATE EAST

......., ...,,,,.

we.

i.:(

[

....,..

A. .1. .

.,.

4*in ,. 3+ in METER. 30,,,A,
50,1.1A or 100/RA, EMS.

MULTIMETER Model C-7081
GN Range Doubler- 50,000 ohm/
volt High Sensitivity Meter
E14.40. MULTI -

TAPE
RECORDER

analusatme.

LEVEL
METER

METER

Model 062

20,000 ohm/

volt, 17.00.

5001,A, 70p

TCARDIOID
NA

MICROPHONEDYMIC

Model UD-130. Fre-
quency response 50-
15,0000. Impedance
Dual 50K and 600 ohms,
1645.

....,..
3 WATT STEREO

AMPLIFIER
E4.30

All above prices include 8% V.A.T. Please add 10p for P. & P. on
orders under CS. LARGE S.A.E. for List No. 10. Special prices for
quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA

ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion, a better lob,
higher pay? "New Opportunities" shows
you how to get them through a low-cost
B.I.E.T. home zttady course. There are no
books to buy and you can pay -as -you -
learn.

I

I
I
I

I
I
I
I

The B.I.E.T. guide to success should be
read by every ambitious engineer.
Send for this helpful 76 page FREE book
now. No obligation and nobody will call
on you. It could be the best thing you
ever did.

IM MCUT OUT THIS COUPON
CHOOSE A BRAND NEW FUTURE HERE!

Practical Radio and
Electronics (Tech -
nation)
Electronic Engineer-
ing
Television Mainten-
ance and Servicing
General Radio and
TV Engineering
Radio Servicing. Main-
tenance and Repairs

To B.I.E.T.

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

C. a G. Radio. TV 0
Electronics. Mechanics
Radio Amateurs 0
Practical TV 0
Colour Television
Computer Electronics 0

O C. & G. LI Radio TV
Servicing cm.

O Post Master General 0
1st & 2nd class certs.

O C. & G. Electrical 0
Engineering Practise

C. & G. LI Installs- 0
tions and Wiring
General Electrical
Engineering
Society of Engineers 0
(Electrical Engineer-
ing)
Electrical Installations D
and Wiring
C. & G. Electrical 0
Technicians (Primary)
C. & G. Telecom -
munications

To ALDERMASTON COLLEGE
Dept. BPE95 Reading RG7 4PF OK

NAME (Block Capitals Please)

ADDRESS

Other subjects
Accredited by CACC

BPE95

Ape

Member otABCC

I
I
I
I
I

I
I
I

I
BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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/Marshall
A Marshall (London) Ltd. Dept. PE
42 Crcklewood Broadway London NW2 3D11 Telephone 01-452 0161 2 Telex 21492
8 85 West Regent Street Glasgow G2 20D Telephone 041-332 4133

Everything you need is in our
New Catalogue
available now price 20p
(100 pages of prices and data)

Call in and see us 9-5.30 Mon -Fri
9-5.00 Sat

Trade and export enquiries welcome

Popular Semiconductors
2N456 0.60 2N2907 0'22 2144061 0,11 AD150 0 63 BC171 0.13
2N456A 0.65 2N2907A 0-24 2144062 0.11 AD161 0.45 BC172 0.11
2N457A 1.20 2N2924 0.14 2N4126 0.20 AD162 0.45 BC182 0.12
2N490 3.16 2142925 0.17 2N4289 0.34 AD161 I PR BY182L 0.12
2N491 3.56 2142926 2N4919 0.64 AD1621 1.05 BC183 0.09
2N492 3.99 Green 0.12 2144920 0.99 AF109R 0.40 BC183L 0.09
2N493 4.20 Yellow 0.11 2144921 0.73 AF115 0.24 BC184 0.11
2N696 0.22 Orange 0.11 2144922 0.64 AF116 0.25 BC184L 0.11

2N697 0.18 2N3053 0.25 2144923 0.93 AF117 0-20 BC186 0.25
2N698 0.40 2N3054 0.60 2N5172 0.12 AF118 0.55 BC187 0.27
2N699 0.45 2N3055 0.75 2145174 0.22 AF124 0.30 BC207 0.12
2N706 0.14 2N3390 0.26 2145175 0.26 AF125 030 BC208 0.11
2N706A 0.16 2N3391 0.23 2N5176 0.32 AF126 0.28 BC212K 0.10
2N708 0.17 2N3391A 0.29 2145190 0.92 AF127 0.28 BC212L 0.16
2N709 0.42 2N3392 0-13 2N5191 0.95 AF139 0.39 BC214L 0.16
2N711 0.50 2143393 0.13 2N5192 1.24 AF170 0.25 BC237 0.011

2N718 0.23 2N3394 0.13 2N5195 1.48 AF172 0.25 BC238 0.09
2N718A 0.28 2N3402 0-18 2145245 0.43 AF178 0.55 BC239 0.09
2N720 0.50 2N3403 0.19 2N5457 0.49 AF179 0.65 BC251 0.20
2N721 0.55 2N3440 0.59 2N5458 0.45 AF180 0.58 BC252 0.16

2N914 0.22 2N3441 0.97 2N5459 0.49 AF186 0.46 BC253 0.23

2N916 0.29 2N3442 1.25 40361 0.48 AF200 0.35 BC257 0.09
2N918 0.32 2N3414 0.20 40362 0.50 AF239 0.51 BC258 0.09
2N929 0.30 2N3415 0.21 40363 0.1111 AF240 0.72 BC259 0.13
2N1302 0.19 2N3416 0.34 40389 0.46 AF279 0.54 BC261 0.20
2N1303 0.19 2N3417 0.24 40394 0.56 AF280 0.54 BC262 0.111

2N1304 0.24 2N3638 0.1s 40395 0.65 AL102 0.75 BC263 0.23
2N1305 0.24 2N3638A 0.15 40406 0.44 AL103 0.70 BC300 0.36
2N1306 0.31 2N3639 0-27 40407 0.33 BC107 0.16 BC301 0.34
041307 0.22 2N3641 0.17 40498 050 BC108 0.15 BC302 0.29
2N1308 0.40 2N3702 0.12 40409 0.52 BC109 0.19 BC303 0.54
2N1309 0.36 2N3703 0.13 40410 0.52 BC113 0.15 BC307 0.11
2N1671 1.44 2N3704 0.14 40411 2-00 BC115 0.17 BC307A 0.10
2N1671A 1.54 2N3705 0.12 40414 3.55 BC116 0.17 BC308 0.12
2N16710 1.72 2N3706 0.00 40430 0.85 BC116A 0.19 BC308A 0.12
2N1671C 4.32 2N3707 0.13 40583 0.23 BC117, 0.21 BC308B 0.09
2N1711 0.45 2N3708 0.10 40601 0-67 BC118 0.11 BC309 0.10
2N1907 5.50 2N3709 0.11 40602 0.46 BC119 0.29 BC309A 0.10
2N2102 0.50 2N3710 0.12 40603 0.53 BC121 0.23 BC309B 0.10
2N2147 0.79 2N3711 0.11 40604 0-56 BC125 0.16 80237 0.21
2N2148 0.94 2N3712 0.96 40636 1.10 BC126 0.23 BC238 0.19
2N2160 0.90 2N3713 1.20 40669 1.00 BC132 0.30 BC337 0.19
2N2192 0.40 2N3714 1.33 40673 0.70 BC134 0.13 BC338 0.19
2N2192A 0.40 2143715 1.50 AC107 0.51 BC135 0.13 BCY30 0.64
2N2193 0-58 2N3716 1.80 AC113 0.16 BC136 0.17 BCY31 0.64
2N2193A 0.61 2N3771 2.20 AC117 0.20 BC137 0.17 BCY32 1.15
2N2194 0.73 2N3772 1.50 AC126 0-20 BC138 0.24 BCY33 0.45
2N2194A 0.30 2N3773 2.65 AC127 0-20 BC140 0.34 BCY34 0.49
2N2218A 0.22 2N3789 2.06 AC128 020 BC141 0.29 BCY38 0.55
2N2219 0.24 2143790 2.40 AC151V 0.25 BC142 0.23 BCY39 1.50
2N2219A 0.26 2N3791 2.35 AC152V 0,17 BC143 0.25 BCY40 0.67
2N2220 0.25 2143792 2.69 AC153 025 BC145 0.21 BCY42 0.28
2N2221 0.19 2N3794 0.24 AC153K 0.33 BC147 0.12 BCY58 0.21
2N2221A 0.21 2N3819 0.37 AC154 0-20 80148 0.13 BCV59 0.22
2N2222 0.20 2N3820 0.64 AC176 0.23 BC149 0.12 BCY70 0.17
2N222A 0.25 2N3823 0.78 AC176K 0.33 BC153 0.111 BCY71 0.22
2N2368 0.25 2N3900 0.28 AC187K 0.23 BC154 0111 BCY72 0.13
2N2369 0.37 2N3901 0.32 AC188K 0.34 BC157 0.14 BCY87 3.54
2N2369 0.41 2143903 0.24 ACY18 0.24 BC158 0.13 BCY88 2.42
2N2646 0.55 2N3904 0-27 ACY19 0.27 BC159 0.14 BCY89 0.97
2N2647 1.12 2N3905 0.24 ACY20 0.22 BC160 0.37 BD115 0.75
2N2904 0.22 2N3906 0.27 ACY21 0.26 BC167B 0.13 B0116 1.00
2N2904A 0.24 2N4036 0-63 ACY28 0.20 BC168B 0.13 BD121 0.75
2N2905 0.24 2N4037 0.42 ACY30 0.58 BC168C 0.11 BD123 0.32
2N2905A 0.26 2N4058 0,16 AD142 0-59 BC16913 0.13 BD124 0.67
2N2906 0.19 2144059 0.09 AD143 0.80 BC169C 0.13 BD131 0.40
2N2906A 0.21 12144060 0  11 I AD149V 0.56

I BC170A 0.11 80132 0-50

Integrated Circuits-TTL Reductions!,
SN7480 0.75

SN7400 0.16 SN7409 0.33 SN7430 0.16 SN7450 0.16 SN7481 1.25
SN7401 0.16 SN7410 0.16 SN7432 0.45 SN7451 0.16 SN7482 0.67
SN7401AN SN7411 0.25 SN7437 0.35 SN7453 0.16 SN7483 1.20

0.38 SN7412 0.28 SN7438 0.35 SN7454 0.16 SN7484 0.95
SN7402 0.16 SN7413 0.5C SN7440 0.16 SN7460 0.16 SN7485 1.58
SN7403 0.16 SN7416 0.45 5/47441 0.85 SN7470 0.30 SN7486 0.45
SN7404 0.24 SN7417 0.30 SN7442 0.65 SN7472 0.38 SN7490 0.65
51,17405 0.24 5/47420 0.16 SN7445 1.59 SN7473 0.44 SN7491 1.10
SN7406 0.45 SN7423 0.37 SN7446 2.00 SN7474 0.42 SN7492 0.75
SN7407 0.45 SN7425 0.37 SN7447 1.30 SN7475 0.59 SN7493 0 65
SN7408 0.25 SN7427 0.45 SN7448 1.50 SN7476 0.45 SN7484 0.65

Diodes and Rectifiers OPTO & LED's
Ply 50 100 200 400 600 800 1000 Red. green and yellow Pleelle
1 5 15p 17p 20p 22p 25p 279 309 0.16 diameter 31p 50
3 159 179 20p 22p 25p 27p 30p 0,20 diameter 339 100
10 - 35p 409 479 56p - - 01_707 22.35 or 4 for 28 200
35 84p 92p 1.18 2.15 2.52 3.65 4.20 Min itrOn E1.55 400
Cathode Stud Only IN3766 (35A 800pv) 23.65 1143786 (35A 101)0py) £4.20 600
IN34A 10p BA102 25p 8A145 17p BY237 1249 0A47 75p 0A90 7p SCR's
IN914 7p BA110 25p BA154 12p BYZ10 35p 0A70 7.9 0A91 7p jA
1N916 79 BA115 7p BY100 159 BYZ11 32p 0A73 10p 0A95 7p 1A
AA119 79 BA141 17p BY126 159 BYZ12 30p 0A79 7p 0A200 7p 1 2A
AA129 15p BA142 17p BY127 179p 0A9 10p 0A81 Op 0A202 10p 3A
BA100 159 BA144 12p BY140 El 0A10 20p °An 10 OA210 27p 4A

BD135 0.43
BD136 0.49
80137 0-55
80138 0-63
B0139 0.71
80140 0.87
BDY20 1.05
BF115 0.25
BF116 0.23
BF117 0.43
BF119 0.58
BF121 0.25
BF123 0.27
BF125 0.25
BF152 0.20
8F153 0-21
BF154 0.20
BF158 0.23
BF159 0.27
BF160 0.23
BF161 0-42
BF163 0.32
BF166 0.32
BF167 0.21
BF173 0 24
BF177 0.29
BF178 0.35
8F179 0.43
BF180 0.35
BF181 0.34
BF182 040
BF183 0-40
8F184 0.30
BF185 0.30
BF194 0.12
BF195 0.12
BF196 0.13
BF197 0.15
BF198 0.18
BF199 0.18
BF200 0.40
BF225J 0.19
BF237 0.22
BF238 0.22
BF244 0.21
BF245 033
BF246 0.58
BF247 0.49
BF254 6.16
BF255 0.17
BF257 0.46
BF258 0.59
BF259 0.55
BFS21A 2.30
BFS28 0.92
BFS61 0-27
BFS98 0.25
BFX29 0.30
BFX30 0.27
BFX44 0.33
BFX63 2.48
BFX68 0-30
BFX84 0.24
BFX85 0-30
BFX87 0 28
BFX88 0.25
BFX89 0 45
BFY18 0-52

SN7495
SN7496
SN74100
SN74107
SN74118
SN74119
SN74121
SN74122
SN74123
61474141
SN74145
51474150

0.60
1.00
2.16
0.43
1.00
1.92
0.57
0.00
0.72
1.00
1 44
1 44

BFY19 0-62
BFY20 0.50
BFY29 0.40
BFY50 0.23
BFY51 0.23
BFY52 0.21
BFY53 0.18
BFY90 0.75
BRY39 0.23
BU104 2.00
BU105 2.25
C106A 0.46

106B 0.55
C106D 0.65

106E 0.43
CA3020A 1.80
CA3046 0.70
CA3048 2.11
CA3089E 1.96
CA30900 4.23

O 4000 0.51
CD4001 0.51
CD4002 0.91
CD4009 1.07
CD4010 1.07
CD4011 0.51

04015 2.66
CD4016 1.02

04017 2.66
CD4020 2.96

04023 0.51
C134024 1.99

134027 1.96
CD4028 2.34
CD4029 3.79

D4041 2.11
C134044 2.11
C134047 1.99
CD4049 0.90

O 4050 0.90
LM301A 0.48
LM304A 2.03
LM309K 1.88
LM702C 0.75
LM709

TO99 0.49
BOIL 0.30
1401L 0-40

LM723C 0.90
LM741

T099 0.40
81311. 0.40
14DIL 0.38

LM747 1.00
LM748

8DIL 0.60
14DIL 0-73

LM7805 2.00
MC1303P

1.26
MC1310 2.92
MC1458CP1

0-79
MJ480 0 90
MJ481 1.14
MJ490 0.98
MJ491 1.38
MJE340 0.45

SN74151 1.10
SN74153 1.09
SN74154 1.66
SN74155 1.55
SN74157 1-09
SN74160 1.58
SN74161 1.58
SN74162 1.58
5N74164 2.01
SN74165 2.01
SN74167 4.10
SN74174 1.80

Bridge Rectifiers
1A 2A
0.24 0.32
0.36 0.37
0.30 0.41
0.36 0.45
0.40 0.52
100V 200V
0 43 0.44
0.45 0-50
0.38 0-42
047 053
0 50 0 55

TBA800
TBA810
T1L209
TIP29A
TIP30A
TIP31A
TIP32A
TIP33A
111.34A
TIP35A
TIP36A
TIP41A
TIP42A
TIP2955
TIP3055
ZTX300
ZTX302
ZTX500
Z1X502
ZTX530

MJE2955
1.12

MJE3055
0.68

MP8111 0.32
MP8112 0-40
MP8113 0.47
MPF102 0.39
MPSA05 0.25
MPSA06 0.26
MPSA55 0.26
MPSA56 0.27
NE555V 0,70
NE560 4.48
NE561 4.80
NE565A 4.48
0C23 1-35
0C28 0.76
0C35 0.60
0C42 050
0C45 0.32
0071 0.20
0072 0.25
0081 0.25
0083 0.24
ORP12 0-55
R53 1.20
RL54 0.15
SC35D 1.68
SC36D 1-46
SC4OD 1.89
SC41D 1.32
SC4513 1.89
SC4513 1.96
SC5OD 2.60
SC51D 2.39
SL414A 1.80
SL623 4-59
TAA263 1.00
TAA350 2.10
TAA621 2.03
TAA661B

1.32
TAD100 1.50
Filter 0-70
TBA271 0.64
TBA641B

2.25
1.50
1.50
0.30
0.49
0.58
0.62
0.74
1.01
1.51
2.09
3.70
0.79
0.90
0.93
0.60
0.13
0-20
0.15
0.18
0,21

SN74175 1.21
SN74176 1.44
SN64180 1-44
SN74181 5.18
SN74190 1.95
SN74191 1.95
SN74192 2.05
SN74193 2.30
SN74196 1-58
SN74197 1.58
SN74198 3.16
SN74100 2.1111

4A
0.60
0.70
0.75
0.85
0.95

400V

0.60
0.53
0 60
0 65

6A
0.62
0.75
0.60
1.10
1.25

600V

0- 75
0 90

PW TELETENNIS KIT
As femur. on BEIG hneode and in tne
Daily Mail 2 Oct 71 Ideal game for whl
family No need to modify your TV set tooffe

Mugs in to serial eockfit
m . Iwt es follows A Resistor Pack

P P 20p B Potentiometer Pack Cl 2S
P 6 P 20p G Cameo., Pack 03 10 P 6 P
20P 0 Semiconductor Pack I14 SOP P

209 E IC Sockets P 6 P 20p F Tosnar
townie 01.11 P a P 25p G PCBs 17 50
P a P 20p N Switches (450 P 6 P 200
I SIM Modular Kit 17.20 P P 200
Special P6646-compieta hit .chiding
cse 042 P P P 50p Sections 0-6 1001

(23 SO P 6 P 30p Assembly insnuciione
with complete kit or 75p so sorreal

P.C. Marker Pen Dalo 33PC
Price 87p
Zeners 400MW 2 7V -43V 119. 1W 3 3V -120V

17p.
IC Sockets 8 OIL 169. 14 DIL:179. 1601 209.
Liquid Crystals -013
Ex -stock S.A.E. for details of CMOS battery
operated clock kit using LCD .
Scorpio Car Ignition Kit -t11 -50 -
VAT
1 IMF440V. 1440V 21.10.
951130246 C1-05. Transformer (2-75.
Minitron [1.55.
0L707 (2.35 or 4 for U.

Resistors Tent Beads
W Tol Price Value Price

17 14p

5.0 1.ip 0 22 35 14p

5%, 2p 0 47 35 14p

1 10% 2,p 2 2 35 14p

2 10% Sp 4 7 35 18p

2, 5% 7P 10 16V 18p

5 5°c 9p 47.6 3V 20p

10 5% 10p in 3V 20p

Veroboard
Copper Plain
0 1 0 15 0 1 0 15

0 38in 289 20p - 14p
2 5 5m 309 30p - 149
3; 34in 30p 30p - -
30 5im 349 35p - 24p
30 t 17m L1.21 95p 76p 69p

Pins 36 249 24p

200 89p 92p

Trade and Retail supplied.

Potentiometers
Linear or Log Single Double
Rotary Pots 18p 45p
Rotary Switchea 28p
Sliders 50p 80p

Full range of capacitors
stocked. See catalogue for
details
Presets -Horizontal or Vertical
C 1W 6p 0 2W 6p 0 3W 6p

Construction Kits
AV7 Aerial Amps C2.04
09570 Transmitter 82 74
MUE7 Receiver for above 83-22
EW18 Electronics dice f6.53
EX20 Electronic Dice - Sensor (7-79

Mall Order
VAT All pricies seclusive P. 8 P 20p

OUR NEW GLASGOW SHOP IS
NOW OPEN

Practical Electronics December 1974



DISCO, SHOP, SOUND TO LIGHT, STAGE
PHOTOFLOOD LIGHT FITTINGS
TYPE B 3 -BANK UNIT
Has two brackets to accept RC Board. Transformers. Also has holes
in ends for Potentiometers. Jack Socket. Cable. etc. Ideal for making
Sound to Light and Strobes. Base Cover included. Less Lamps. only
£6.50
inc. VAT. P. & P. 40p.

SOUND TO LIGHT
Three channel, using Type B unit. Ideal for small disco's and home - _

entertainment. Complete with Lamps. Ready wired.

£25
inc. VAT. P. & P. 40p.

STROBE UNIT
Using Type B unit. Adjustable frequency. Single knob control. Com-
plete with Lamps. just plug into mains-that's it.
£25
complete. inc. VAT. P. & P. 40p.

100 WATT SPOT'LAMPS
Red. Pink. Green. Yellow. Blue, Violet. Clear. Only
80p
each Minimum 3 Lamps £2.40 inc. VAT, P & P 25p.

TRAFALGAR SUPPLIES

14

TYPE A

ONLY

£1.50
Inc VAT

Less Lamp
Plus 25p P P

Dept H.T. Standish Street Burnley Lancs

GET IT WHILE
IT'S GOING
This is the first ever Wireless World Annual. It's got 140
pages of features covering all aspects of electronics and
communications - new and established techniques,
some practical, some theoretical - all written to the high
standard you'd expect from Wireless World. Contents
include : A General Purpose Audio Oscillator by L. Nelson
Jones (a constructional project specially commissioned
for the annual) ; Constructional Design fora Small Boat
Echo Sounder by John French ; Scientific Calculations
with an Arithmetic Calculator by R. E. Schemel. There is
also a reference section packed with useful information.

£1 from newsagents or £1.35 inclusive
by post from the publishers.

Wireless World Annual 1975
To : General Sales Department, Room 11, Dorset House,
Stamford Street, London SE1 9LU.
Please send me copy/copies of Wireless World Annual 1 975
at £1.35 each inclusive. I enclose remittance value £
(cheques payable to IPC Business Press Ltd).
Name (please print)

Address

Company registered in England No.677128
Regd. office: Dorset House. Stamford Street, London SE1 9LU

IL

-1

wireless
world
annual 1975
COMMUNICATIONS  ELECTRONICS
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U A

SUPPLIERS OF SEMI -CONDUCTORS TO THE WORLD

(

EX G.P.O.

Telephone
Corner

COMPLETE TELEPHONES
NORMAL HOUSEHOLD

TYPE

Only 99p P. & P.
45p each

TELEPHONE DIALS
Standard Post Office type. Guaranteed in

working order.

Only 25 POST & PACKING 16

Tested and
Guaranteed
Paks
B79 4 IN4007 Sil. Rec. diodes.

1,000 PIV I amp. plastic SOp

B131 10 Reed HighspeedSwitches, longtype "
50p

H35 100 Mixed Diodes, Germ. Gold
bonded, etc. Marked and ate!)
Unmarked

H38 30 S..1.1%,7 Transistors,
StepPlanarSilicon types

H39 6 Integrated circuits 4 gates
BMC 962, 2 flip flops BMC 945 50p

H41 2 BD I 3F.11,
astic TCransistors

me n
P

H65 4 40361 Type NPN Sil. 50p
transistors TO -5 can comp.
to 1166

H66 4 40362. Type PNP Sil. tran- 50.
sistors TO -5 can comp. to r
H65

Unmarked
Untested Paks

111 50 Germanium Transistors
PNP, AF and RF SUP

B66 150 Germanium Diodes
Min. glass type 50p

B83 200 Transistors, manufacturers'
rejects, AF, RF, Sil. and 50p
Germ.

B84 100 Silicon Diodes DO -7 glass
equiv. to 0A200, 0A202 aup

B86 100 Sil. Diodes sub. min.
IN914 and IN916 types 50p

H2O 20 BY 126/7 Type Silicon Recti-
fiers

rn
I amp. plastic. Mixed avP

volt:
H34 IsPower Transistors, PNP,

Germ. NPN Silicon TO -3 SteP
Can

H67 10 38I9N Channel FET s plastic 50p
case type.

Make a rev counter
for your car

The "TACHO BLOCK". This encapsulated
block will turn any 0.ImA meter into a

linear and accurate rev, counter for any
car with normal coil
ignition system. £1 each

Electronic Transistor
Ignition ,E6.00Complete Kit

Now in kit form. we offer ths "up-to-the-
minute" electronic ignition system. Simple
to make, full instructions supplied with these
outstanding features. Transistor and con-
ventional switchability, burglar proof lock -up
and automatic alarm, negative and positive
compatibility.

Extension Telephones
Ideal for children's toys, 70p each. P. & P. 25p.

New X Hatch
Our new vastly improved Mark Two Cross

Hatch Generator is now available.
Will align the colour guns on a colour TV
receiver. Featuring plug-in ICs and a more
sensitive sync. pick-up circuit. The case is
virtually unbreakable-ideal for the engineer's
toolbox-and only measures Sin x 51in x Sin.

1,enlyto, `..'luyilt £9.95
Complete(t

£7.95
(includes P. & P. but no batteries)

Ti

.or

LAN 3
AUDIO IC

We have just received a large consignment
LM380 ICs. These are specially selected to a
higher grade and are marked with the num-
ber SL60745.
This f is little 3w audio IC only requires
two capacitors and two potentiometers to
make an amplifier with volume and tone con-
trol. The quality is good and has to be heard
to be believed.
Our special £1 each complete with data
price and projects book

Over 1,000,000
Transistors
in SW

0

We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
keen prices. Please send for free catalogue.

Our very popular 40 Transistors
TYPE "A" PNP Silicon Alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.
TYPE "G" NPN Silicon, similar ZTX300
range.

ft

111

8 RELAYS FOR el P' P'276'
VARIOUS TYPES OW

Tuner.TV Units
Brand new by a famous

manufacturer
Data Z2-50

81 -PRE -PAL
Pt , No 820 III

0%0

Plastic Power
Transistors
NOW IN
TWO
RANGES
These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
available in NPN or PNP at the most shatter-
ingly low prices of all time. We have been
selling these successfully in quantity to all
parts of the world and we are proud to offer
them under our Tested and Guaranteed
terms.
Range I VCE Min. 15 ,HFE Min. IS

1-12 13-25 26-50
40 watt 20p lap 16p
90 watt 24p 22p 20p
Range 2 VCE Min. 40 HFE Min, 40

1-12 13-25 26-50
40 watt 30p 211p 26p
90 watt 35p 33p 30P

Please state NPN or PNP on order.

HIGH-SPEED MAGNETIC COUNTERS
EX G.P.O. 4 digit (non -reset) 4 x I x 1" 30p.

INTEGRATED CIRCUITS. We stock a
large range of I.C.s at very competitive prices
,from Iflp each). These are all listed in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available.
This fantastically detailed conversion cal-
culator carries thousands of classified
references between metric and British (and
U.S.A.) measurements of length, area.
volume, liquid measure, weights, etc.
Pocket Size, lip. Wall Chart, 10P.

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 15p each 1. Now new low
16 pin type at 17p each I profile type.

BOOKS
We have a large selection of Reference and
Technical Books in stock, details are in our
latest catalogue, send for it TODAY using
the coupon below.

N.B.-Books are void of V.A.T.

Our famous P1 Pak
is still leading in value

Full of Short Lead Semiconductors and
Electronic Components, approx. 170. We
guarantee at least 30 really high quality
factory marked Transistors PNP and NPN,
and a host of Diodes and Rectifiers mounted
on Printed Circuit Panels. Identification Chart
supplied to give some information on the
Transistors.

Please ask for Pak P.1. only 500

Please send me the FREE BI -Pre -Pak Catalogue.
I enclose large S.A.E. with Sp stamp

Please add V.A.T. at C Rate

NAME

ADDRESS

MINIMUM ORDER 50p. CASH WITH
ORDER PLEASE. Add 15p post and packing
Per order, OVERSEAS ADD EXTRA FOR
POSTAGE.

U THES
-

Dept.A. 222.224 WEST ROAD, WESTCLIFF-ONSEA, ESSEX.
TELEPHONE SOUTHEND (0702) 46344.

Practical Electronics December 1974



SOLID STATE TIME! Completely Electronic
No moving parts

rimocc

CM

OfOrTRONIE M

The DIGITRONIC III
£46.50

DIGITRONIC III
El Reads: Time, Date and Alarm

0 Electronic "beep" alarm tone
0 Ten-minute "snooze" feature
0 Four-year calendar
0 Attractive "woodgrain case

t1,1t1 it lt i

I-,LI t 2 1
oproTIRCeliC 11

. .

DIGITRONIC II
7 Reads: Hours. minutes, seconds
7 Bright, clear display
7 No moving parts
7 Executive styling
7 Solid state reliability

KIT

CLOCK

Complete
components.
plus

with all
case, etc:.

full instructions f29.65*

Built. tested
and fully
guaranteed £33.65'

113Yrlin 1
Mail orders: BYWOOD ELECTRONICS 181 Ebberns Road, DIGITRONIC Clocks and Kite are also available Irom

Goddards.iI
ESLtECTiltnhsicSlirloY:Callers welcome (2m from M1/M10 junction) Hemel Hempstead,

Herts. HP3 9RDA

AMBIT,
ST/j7nEttoidiort

Payment: Cash, Cheque. PO. Access and by the time this ad, appears many other electronics
VAT. All prices exclude VAT Tel: 0442.62757 shops and office equipment dealers

WHAT READERS SAY

SI
ELECTRICITY(5vols)
ELECTRONICS(6vols)
TELEVISION(3vols)

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon -type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy -
approach -to -learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-
perience.

The series
will be of ex-

ceptional value in
training mechanics and

technicians in Electrical,.
Radio and Electronics.

At such a low cost they are a magnificent set of books.
W. I.. Ladywell

My sincere congratulations on describing everything
so simply. J.B.. Retford
I have received both enlightenment and pleasure
from reading your manuals. V.S.. Huddersfield
I am very satisfied with these carefully written and
well expressed manuals. A. W.. Sandown
They are concise and easily understood and I agree
with everything that other readers have said in their
favour. W. W.. Stockton
Expressing my great delight with your excellent
manuals. S.S.. Paddington

alAio
GUARANTEE

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

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

Please find enclosed P.O./Cheque value £
BASIC ELECTRICITY 5 parts £6.50 0
BASIC ELECTRONICS 6 parts £7.50 0
BASIC TELEVISION 3 parts £4.25 0

Tick Set(s) required. Prices include Postage
YOUR 100% GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

NAME
BLOCK LETTERS

FULL POSTAL
ADDRESS
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OUTSTANDING OFFER!

For one month only* we are offering to PE readers the oppor-
tunity to own a superb British -made calculator by Advance
Electronics.

Advance 88- a fully user -orientated
hand-held machine with 2 independent
memories, , , 16 digits. Algebraic logic.

Advance 161R - a first-class desk-
top machine with full 16 digits, 0 v, inde-
pendent memory and full algebraic logic
(enter the problem as you would write it).

All other Advance machines available. Also full program
service.
* Offer ends November 30.

We also stock calculators by Mortek, T.I., National, etc.
New 6 digit frequency counter kits from £45!

P.E. Rondo
Complete kit with 4 speakers, u/c decoder, FM tuner and turn-
table. Value approx. £209 + £16.72 VAT.
Fully built Rondo, complete as above. Value £266 + £21 VAT.
Delivery on complete systems may be 6/8 weeks from date of
order.
Set of 4 speakers fully to specification with pre -built cabinets-
very professional finish. Very comprehensive kits.
We supply all Rondo parts and modules.
Quadraphonic headphones-a new experience!
Stereo Headphones-padded with volume controls.

ALL ITEMS ARE POST FREE.
We are appointed distributors for Uher quality tape recorders and Videosonic
Dolby processors.
Have you had our book list?

v m'Studio Electronics
SE P.O. BOX 18 HAR LOW

D A ni CM 18 6SH ESSEX.
Telephone Harlani(st d0279) 25457

88-complete set with
desk stand, charger, re-
chargeable batteries
and case. List price
£115 VAT.
Offer price only
£89
+ £7.12 VAT

161 R-List price £130, -
VAT.
Offer price only
£100
+ £8 VAT

£195-£15.60 VAT

£245 £19.60 VAT

£62 + £4.96 VAT

£18.50 £1.48 VAT

£4.80 38p VAT

I NAME

ADDRESS

PE 11/74
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Practical Electronics Classified Advertisements
RATES: 11p per word (minimum 12 words). Box No. 30p extra. Semi -Display £8.50 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. It.
WRISTON, Dept. PE, New Mills, Stockport.

VALVES, VALVES AND MORE VALVES.
Large stocks 19:to -1974. litany Also
available litany types of transistors and
Price lists itva lily 1511. (1 IX 11.\1/1 0, The
farad,', East Wit tering, . West
Wit tering 202:l.

SUPERB INSTRUMENT CASES by Itazelli,
111,111111a 0111,1 trou, hralc ditty PAT 1-00011
1001, 1 212 sciul for free list.
BAZI1.1.1 1 NT Si MISS]' I 61-',S, Dept. 23.
St. NViltrlik. / 1,A2 OLT,
Ni-. Lancaster.

"PRACTICAL ELECTRONICS" 7:;  ,ffer
6,r Inc 1,,1 to P,,,\ Xo, 36.

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS. KINGS
PATENT AGENCY initTED (Est. 1856).
B. T. King, Director, M.1.31ech.E., ltegistered
Patent Agent, 146a Queen Victoria Street,
London, EC4V SAT. Booklet on request.
Tel. 01-24S 0161. Telex 583805.

LADDERS

LADDERS. "Special IfIcr ". NV:171114AI
triples. Oft 7in closed to lift tin extended,
L1852, delivered. Tel.: Telford 5:46644. order,
and pay cash on delivery.

RECEIVERS AND COMPONENTS

1 LEDS
a. D ,,

< hp 1p

dia. 0.125 0.2 D.I.L.
SOCKET

rvanup..

Pin 13p

RED
lip 20p

GREEN 32p 35p

YELLOW 32p 35p

AC127 20p 28706 10p 1N914 3p
AC128 20p 2143053 150 1N4001 Op

AF117 259 2143055 50p 1N4002 6p
BC107 14p 283702 12p 1N4148 4p
BC108 12p 283704 12p 0A47 6p
BC109C 14p 2N2028(R) 7p 0A81 7p
BCY70 17p 282926(0) 12p 0A91 Op

BCY71 22p T1543 28p OA95 5p
BCY72 12p MPF102 45p 0A200 6p
BFY50 lip 283819 30p 0A202 7p

0071 10p 283823 30p 18400.1 Op

TELE TENNIS ,,K:,',', 555.70p
12.2.NE:17.216.7c4-100 £11 78414 ti  10

SOCKETS 14 8 -pin 16 14 -pin 13'50 -7400 t ri illp

PRICES INCLUSIVE a 10p F. & P.

I ISLAND DEVICES, P.O. Box 11, Margate, Kent

PRECISION POLYCARBONATE CAPACITORS
ALL HIGH STABILITY -EXTREMELY LOW LEAKAGE
440V AC (±109x) 63V Range
0 1pl (11 X 1") 60p I% 2% 3",
0.22µF (11" x0 SOp 47p1

'

56p 46p 36p
025µF ill" X I-) 829 1.001, 66p 56p 467
0 47pF(11- x 1-) 71p 2µ1, 80p 65p 552
05,4F (II' x I') 75p 47µF f 1 30 £1.05 85P
0.6844F (2" x 3") 80p 68µF £164 £1.29 £1.09
1.0p1, (2"x I-) 910 100µF' £2.00 £1.60 £1.40
20µF (2" x 1") 1122 150µF' 42.75 £2.15 £1.90

TANTALUM BEAD CAPACITORS -Values available:
RI, 0'22, 0'47, IR, 2.2, 4'7, 6.8pF at 15V/25V or 35V;
10'00, at 16V/20V or 25V; 220µF at 6V/10V or 16V;
33.0µF at 6V or 10V; 470441, at 3V or 6V; 100-014F at 3V.
ALL at 10p each. 10 for 9150, 30 for £4.

TRANSISTORS:
19C107/8/9 9P
BCI14 lap
BC147/8/9 10p
110153/7/8 12p
BC182/1821 llp

BC183/183L lip BFYSO 20p
11C184/184/ 12p 11110Y31 20p
BC212/212L 14p BEY52 20p
110547/558A 12p AF178 30p
131,194 12p 01.11 12p
13E197 13p 283055 50p

POPULAR DIODES -1N914 Op. 8 to 45p. 18 for 90p;
1/4916 20,6 for 45p, 14 for 90p; 1944 5p, 11 for 500,24 for
£1; 154148 50. 6 for 270, 12 for 43p; 1N4001 540: 1N4002
Op, 184003 010; 184004 7p; IN4005 710; 184006 Bp;
1144007 81P.
LOW PRICE ZENER DIODES -400111W, Tol. i5% at
5niA. Values available: 3V, 3-6V, 4.7V, 51V, 5.6V,
6.2V, 6-8V, 7.5V. 8.2V, 94V. 10V, 11V, 12V, 13V,
13.5V, 15V, 16y, 18V, 20V, 22V, 24V, 27V, 30V. ALL at
7p each, 6 for 39p 14 for /114y. SPECIAL OFFER: 100
Zeners for 25.50.
RESISTORS -High stability. low noise carbon film 5%,
IW at 40'C, INV at 71CC. E12 series only -from 280 for
2.2M O. ALL at 1p each, 89 for 10 of any one value, 705
for 100 of any one value. SPECIAL PACK: 10 of each
cable 2-20 to 2-2510 (730 resistors) 1.6.
SILICON PLASTIC RECTIFIERS -I.:, aloe, brand new
wire ended 0027. 100 F.I.V. 7p (4 for 26p); 400 P.I.V. SP
(4 for 80p): 800 P.I.V. lip (4 for 420).
BRIDGE RECTIFIERS -21 amp: 200V 40p: 330V 450:
600V 155p.
SUBMINIATURE VERTICAL PRESETS -0-1W only:
ALL at 6p each: 500, 1000, 2200. 4700, 68011, 2.5M.
551. 160.2'260, 47611. 6'860, 1060, 1360, 2260'
4760, 10060, 23011, 680611. IMO
PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW 15. ALL EXPORT ORDERS ADD
COST OF SEA/AIRMAIL.

PLEASE ADD 8% V.A.T. TO ORDERS
Send S.A.E. for lists of additional es -stock Items.
Whol,ale priiiii tree available to bona fide companies.

MARCO TRADING
Dept. E.12, The Old School, EdstastOn,

Er. Mem. Shropshire
Tel.: Whixall 464 (STD 094 1472)
(Frolics.; Minicost Trading Ltd.l

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
V eroboard 7" 5" app. 0.1 Matrix,2 for LI.10
P,P. 3' 0.15 Matrix, 7Sp each.
12 Volt I Amp Trickle Charger. L1115 P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 2.1 x. 2 x 11. in with
circuit, 11.37i inc. P.P.
Crouzet Geared Motors, 30 r.p.m. New,
41.54 inc. P.P.
UHF TV Tuners. Transistorised, 11.65
inc. P.P.
Panels with 1.C's on 7ip per I.C. min.
order 10 1.C's.
Transformers. 7.5V+ 7.5V OA, Sap inc. P.P.
12-0-12V, 100mA, 90p inc. P.P. 9-0-9V,
100mA, 90p inc. P.P. 29V 50mA, 70p inc. P.P.
Brand new Boxed Rola Celestion Re-
entrant Speakers SD 25 with 100V line trans-
former fitted 15n without transformer E14
inc. P.P.
Transformer. 20 volt, I amp, LI10 P.P.
Transformer. 45 volt, 2 amp, E275 P.P.
Pot Cores. LAI 225. Brand new. 4 for
El *10 P.P.
P.C. Board. S/5, 5} X 51 -in, 10 for 70p inc. P.P.
3EG I Scope Tubes with base and con-
nections, E3 inc. P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, E2 inc. P.P. Size 3" x 2" X 2".
Power Unit Components Transformer.
18 volt I amp F/W bridge rectifier. 2 1250
rnfd capacitors, all new LI IS per kit, P.P.
Electrolytic Capacitors, 4,000 MF, 50VW,
41" x 11" /Sp. inc. P.P.

ALLARD ELECTRONICS
Branded Components -Full Specification

TRANSISTORS Sdll's Price DIODES Price
Price ea.

AC125/6/7/8 0.15 CRS1/05. 0.30 18914 0.05

AD140/149 0.49 CRI31/10 0413 184001/2/3/4
AD161/162 0.37 CRS1/20 0.60 0'06

AF114/5/6/7 0.15 CR81/40 0.46 184003/6/7/8
AF118 0.35 CR83/40 0415 0.06

BC107/8/9 0.09
110147/8/9 0.10

CR87/400 0.98
CRS16/100 0.85 FREE

BC182/3/4 0.10 CRS16/200 0.28 INTRODUCTORY

BC2P/3/4 0.11 CR816/600 1.50

B13131/13.,OFFERBCY70/71/720-15
0.35

I.C's
TBA800 1.35

25 Metres
Connecting Wire

11E194/5/6 0.13 free data with every order
13E1,50/51/32/33 SPECIAL (a X 5m in

048 OFFER various colours)
BYlti7 RES ZN414
MJE370 0.62 RADIO 1/C FULL RANGEMJE371 0.73
OC28 060
0C35 050

£1 Free circuit 887400 series,
Veroboard, Pots,' T4-' '

0083 0,20 BZY88 0.10 Caps, etc., etc.
T1L209 0.22 All voltages Send for Free List
2N2218 0.10 BZX61 series

1-3W 0.17
S.A.E. pli-rvir-

2N2906 0.18
BRIDGE RECTIFIERS2N2926 all 0.11

2N3053 0.15 Price each
2N3054 0.50 ply. lA 2A 4A 8A
2N3035 0.44 .36V 0.24 0.34 - 0.64
2N3702/3/4 0.10 100V 0.14 0.39 0.54 0.69
283703/6 0.10 200V 0.27 0.44 0.58 0.79
2N3707/8/9 0.10 400V - 0.49 0.64 0.89
2N3819 0.29 600V 029 - 0.74 -

299,'301 BALLARDS LANE
LONDON N 12 8N P

MAIL ORDER ONLY Telephone enquiries:
01-445 5188 Cash with order. Add V.A.T.

Orders under E2 plus 12p P. & P.

COMPONENTS GALORE. Pack of 500
mixed components manufacturers surplus plus
fall out. Pack includes resis:ors, carbon and
W.W., capacitors, various, transistors, diodes,
trimmers, potentiometers, etc.
Send LI plus 15p P. & P. C.W.O. To:
CASCADE COMPONENTS COMPANY
Bankhead Farm, South Queensferry,

West Lothian

COPPER CLAD FIBRE GLASS PANELS 12f)n 0 Tin
75p c.p Double sided 85p c p NEON*, SANK OF
FIVE, WITH 5-C407 driver transistors. OM c.p. M.C.
METERS. 3 assorted 2-3in [1.30 (30p). 5 FIGURE
RE EEEEEEEE COUNTER. 19,22V. works on 12V

£2.25 (25p). D.I.L. Ms ON PANELS. 10 for MO (10p)
COPPER CLAD PAX. PANELS. 54 s hin. 6 for Op;
8 0 Sin, 3 for 50p; 11; 9in. 3 for tl; 129 x 12in, 2 for
El. All post paid. SMALL UNIT WITH 4SFYS1 with
heat sinks. 4 saloon diodes 650V 14A. 65p sp. THREE
TRANSISTOR AUDIO/AMP. Translators equiv. to
AC128, 0072. 40p (10p). 3 for El cp. 22 -WAY STEP-
PING SWITCH WITH . A.c. mains operated. El
(25p). VALUPAKS. P9. 100 s/mica caps. 55p. P11, 100
polystyrene caps. ?Sp. P16, 3 small panels with 3 uhf
transistors on each. 30p. Post 12p. Any number or
peke Send 10p stamps for list of Valupeks. Computer
Panels. etc. Refund on purchase

710 ASSORTED COMPONENTS 81.75 c.p.
310 COMPUTER PANELS VI -50 c.p.

J.W.B. RADIO
2 Semiarid Crescent. Sale, Cheshire M33 1NL
Postage In brackets. Mall order only.

Oise Ceramic": 100p, 220p, 4700. In. 2n2. 4n7 4p each
Miniature Electrolytic': 1000u-25 22p, 470,63 Sp
30/100. bp63. 303/50. 1014/25, 470/25. Op each
150o 40 10p. BCI47 11p. BC148 Op. BC149 13p.
BC157, 15p. BC158, 13p. BD131 50p. BD132 55p.
BD139 50p. BD140 55p. 184002 Op. 1N4005 10p. Cry$181-
line Ferric Chloride 1 lb Bag 43p - 20p P P

STAG ELECTRONICS
90 KIngsdale Gardens,

DrIghlIngton, Bradford BD11 1EZ
Tel. 097-330 2075

RESISTORS. iW Carbon Film, Type UPM 050
1p each plus VAT, post free. GREENBANK
ELECTRONICS, 94 New Chester Road.
Wirral, Merseyside, L62 5AG.
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TTL AT LOW PRICES!
(All devices

1/24
ex -stock.

25/99
Prices include

1/24
VAT)
25/99

7400 017 015 7402 017 0.15
7404 0.20 0.18 7410 0.17 0.15
7420 017 0.15 7430 017 0.15
7440 017 015 7442 0.74 0.73
7445 1.03 0.96 7447AN 0.98 098
7451 017 0.15 7473 0.36 0.34
7474 0.36 034 7475 056 0.50
7576 0.35 0.32 7480 0.53 0.50
7483 1.02 095 7489 3.56 233
7490 0.57 055 7492 057 053
7493 0.59 0.56 74121 037 0.35
74123 0.72 067 7486 0.36 0.34
74157 0137 0.81 74175 1.01 0.95
All devices full spec. by famous manufacturers.
Devices may be mixed for 25/99 prices. S.A.E.
for full list. 10p P. & P. on orders under Cl,
otherwise post free.

J. C. JONES
46 BURSTELLARS, ST. IVES
HUNTINGDON PEI74XX

(Mail Order only)

DRY REED INSERTS

Overall length I 85' (Body length 1.1').
Diameter 1314'. Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
per dozen; L4.12 per 100; 0015 per 1,000;
C275 per 10,000. VAT and post paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Susses 0903 84897

BRAND NEW COMPONENTS BY RETURN,
Electrolytics, 15V, 25V, 50V-0.47, 1, 2.2,
4.7, 10 mF, 4p; 22, 47, 41p; (50V, Bp); 100,
5ip; (50V, 7p); 220, Op; (50V, 9p). Subminiature
bead -type tantalums 0.1/35V, 0.22./35V,
0.47/35V, 1/35V, 2.2/35V, 4.7/35V, 10/16V,
22/16V, 47/6V, 100/3V, Sp. Mylar Film. 100V
0.001, 0.002, 0.005, 0.01, 0.02, Zip; 0.04, 0.05,
3p. Mullard Tubular Polyester 400V ER
series, 0.001-0.022, 3p; 0.033-0.1, 4p. Mullard
miniature C333 ceramics E.12 series 2% 1.8pF-
47pF, 20; 56pF-330pF, 3p. Polystyrene 63V.
E12 series 10pF-1000pF, Zip; 1200pF-
10000pF, Sip. Miniature Highstab Carbon Film
Resistors ./rW E12 series 5% 1f2-10MO (10%
over 13151), 1p. Postage Sp. Prices VAT
inclusive. THE C.R. SUPPLY CO., 127
Chesterfield Road, Sheffield, SS ORN.

ABSOLUTELY UNBEATABLE VALUE. Our
quality pack of 550 components is a must for
every experimenter. Pack comprises loads of
transistors, diodes, potentiometers, resistors,
capacitors, etc., plus 2 free panels packed with
components. Send only 0110 for speedy
delivery to CAPITAL COMPONENTS, BCM
3276, LONDON, WC1V 6XX.

"GAS SENSOR TO11105 with circuits 5140
post free. BAltON ELECTRONICS, 176
Brookhurst Avenue, Bromborough, Wirral,
Merseyside, L63 OPF."

LED's. Red, Green, Yellow. Sizes: 0.1in,
0.125in, 0.16in, 0.2in. Mixed bags all sizes
and colours. 50 BC 100 £9, including postage,
VAT. C.W.O. Individual types and larger
quantities by negotiation. INDUSTRIAL
ELECTRONIC SUPPLIES (STOCKPORT)
LTD., 181a Bramhall Lane, Davenport,
Stockport, Cheshire.

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

SITUATIONS VACANT

INTERNATIONAL DISCOTHEQUE company
requires experienced Audio/Installation Engi-
neer for work in England and abroad. Tel.
01-491 7455.

NATIONAL PHYSICAL LABORATORY, DIVISION OF MARITIME
SCIENCE

VACANCIES
AT TEDDINGTON, MIDDLESEX AND HYTHE, HAMPSHIRE

ELECTRONIC DEVELOPMENT
A number of interesting posts with a wide range of duties are available
at the above locations.
We use analogue and digital circuits, audio and radio frequencies,
land and sea based equipment, together with computers to handle our
results.
Assistant Scientific Officers, with an interest in electronics, are
required to join small teams at both sites to help us maintain and
develop our systems, and to assist in trials on ships and offshore
structures.
Excellent opportunities exist to obtain broad practical experience and
to study for higher qualifications leading to a worthwhile career.
The minimum qualifications are 4 GCE or CSE Grade 1 subjects, to
include Maths, Science and English Language.
Salary ranges from £887 (at age 16) to £1,547 (at age 25) rising to £1,899.
If you would like further details you may telephone Mr R. F. Johnson
or Mr R. W. Cuffe at the numbers shown.
Mr R. F. JOHNSON: 01-977 3222 Ext. 4165 during working hours or

Woking 65942 evenings and weekends.
Mr R. W. CUFFE: Hythe (Hants) 3065 (STD 042-14) in working hours, or

Hythe 6804 evenings and weekends.
Alternatively, write to Mr H. B. Boyle, Officer -in -Charge, Department
of Industry, National Physical Laboratory, Division of Maritime Science,
St John's Street, Hythe, Southampton, Hampshire, SO4 6YS, quoting
Reference MS/INST.

MEN !
£70 p.w.

can be yours
Jobs galore! Tens of thousands of
new computer personnel needed over
the next few years alone. With our
revolutionary, direct -from -America,
course, you train as a Computer
Operator in only 4 weeks! Pay
prospects? f3,500 p.a.
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
T63, Oxford House

9-15 Oxford Street, W.1
Telephone 01-734 2874

SERVICE SHEETS

SERVICE SHEETS, Radio, TV, etc. 8,000
models. Catalogue 20p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

SERVICE SHEETS for over 6000 models of
Televisions, Radios, Transistors, Stereo, Tape
Recorders, Record Players, etc., at only 30p,
plus S.A.E. with free Fault-Find.ng Guide.
Over 50,000 sheets in stock for 10,000 models.
S.A.E. enquiries. Catalogue 20p plus S.A.E.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 429066.

EDUCATIONAL

C AND 0 EXAM
Make sure you succeed with an ICS home study tours*
for C and 0 Electrical Installation Work and Tech-
nicians. RadioiTVElectronlcTehniclsne Tele
comma Technician. and Radio Arnewurs

COLOUR TV SERVICING
Make the most of the current booms Learn the
techniques of servicing Colour and Mono TV gets
through new notes study courses. approved by
leading manufacturers

TECHNICAL TRAINING
Home study courses in Electronics and Electrical
Engineering. Maintenance. Radio. TV. Audio,
Computer Engineering end Programming. Also
self -build radio kits

Oat the qualifications you need to success Free

details from

International Correspondence Schools,
Dept. 730X, Intertext House,

London SW8 4UJ. Or phone 01-622 9911

MISCELLANEOUS

Build the Mullard C.C.T.V. Camera
Kits are now available with compre-
hensive construction manual (also
available separately at 80p).
SEND 5" x 7" S.A.E. FOR DETAILS TO:
CROFTON ELECTRONICS
124 Colne Road, Twickenham
Middlesex TW2

Sinclair Calculators
SENSATION!
Cambridge 8D C15.95
Scientific 08.95
On 7 days" paid approval.
Write now:

BRETT EXPORTS
Dept. iP". 18 Hengistbury Road,

SOuthbourne, Bournemouth
Please add 8% VAT - I5p P P
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GUILD

" TREASURE TRACER
MK III Metal Locator

Vane* tuning
lantern s beet selling metal locator Cut
Weighs only 2200
Speaker and earphone operation
Knocks down to only 17in
Prebuilt search coil auernbly
Frye transretor circuit
Thoroughly professronal finish
You only need 'Ordering iron screwor,.er
pliers and Imps
As seen on BBC -I & BBC -2 TV

.C"' £980 £13  75
Pia P 45p On VAT P P 4Sp tr

MINIKITS ELECTRONICS, 35g LANGLEY DRIVE.
WANSTEAD. LONDON Ell 2LN (Mall Order Onlyl

MORE RANGES FOR
LESS MONEY!
AC/DC Multimeter type L14324
A -DC 0-06-3A -6 Ranges.
A -AC 0.3-3A- 5 Ranges.
V -DC 0'6-1200 V-9 Ranges.
V -AC 3-9133 V-8 flanges
Frequency In the range of 45 to
20kHz. Resistance. 500 ohm to
5 Mohm-5 ranges. Decibel: -10
to -1:12d13. Accuracy: ± 2-5%. DC
..4% AC. Dimensions: 167 0 98

63mm.
Only £8-85

- . II

7's's.4:11:014:1
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- P.'
....._
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-
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SUPERTESTER 680 R ICE
10 Fields -60 Ranges' Plus
a lot of accessories for
measurements of 500A -AC
Ice )4,13C- Temperature-
- 50C to *200C- Magnetic

-,I, BA.. it fields up to 15 KGauss-
I Phase eindicator- EHT 25kV-- Electronic Volt Ohm- meter

Transistor Diode Tester. etc
D300 mensons 128

grams 20kOhm V Accuracy £18.50
1.. DC Ask for free catalogue Accessories Extra

ALPHANUMERIC NIXIE TUBES 87971
T he Ai p hams me rrC
NIXIE tube has the
ability. to display ---'\
ail the letters of
the alphabet
numerals 0 thru 9
and special
characters in a
single tube
From the stand-
point of both read-
ability and exec-

characteris.Ideal
tics. thethe Alpha-
numeric NIXIE tube
including * All d c.
anti characters of equal
solid state drive circuits
-lily, 200 lootlamberts
no loss of brightness

Price only 99p leach

vim-.hW-eal

provides
operation

height
* Readability

brightness
* Character

plus

r-rtur_

many unique
* Uniform.
* Memory

in high
* Long

height 24in.

16p P./P.

benefits
continuous
with simple

ambient
life with

SPECIAL OFFER
The Sinclair Scientific. NM,
Logs, trig and arithmetic. 1

..-_,.

--
All at the touch of a button.
Al last there s a pocket calculator which
gives you log and trig functions instantly.
Full 12 function machine.
With the functions available on the
Scientific keyboard. can handle

.
a

a. ..
you

directly log.. antilogio. sin and amen.
cos end limos. tan and *ratan. automatic squaring
automatic doubling. 0 (including square and other
roots) plus of COunte. addition. subtraction. multipli-
cation division and any calculations based on them.
7 -digit scientific notation. 200 -decade range. Reverse
Polish logic and 25 -hour battery life
Send for further information. £27.50

Add 11% VAT to all Items - 35p P&P

ELECTRONIC BROKERS LTD.
49-53 Pancras Road. London NW1 20B

Tel. 01-837 7781

SLOW SPEED MOTORS required (altollt I r.p.m.)
any tiliantit Mr. SMITH,
061-633

PSYCHEDELICATESSEN
is the only way to describe the paradise
of FREAKY gear now available from Boffin.

LOOK!
Kits

NO LICENCE EXAM. Transmitter/
Receiver [640

Variable -rate, BRIGHT -FLASH, Pocket
Mini -Strobe [2,90

Ready -Made Experimental Modules
Masi -Volt SPARK GENERATOR (5 inch

spark), 15,000 Volts.
Mini DREAM -LABORATORY
SENSITIVE non -anatomical electronic

STETHOSCOPE 13.20
Electronic 'VOICE -THROWER' [3,20
GHOST -HUNTING AID [3.20
PEOPLE DETECTOR [3.20
SPEAK-THRU-WATER-FONE [6.40
PSYCHEDELIC MEDITATION AID [3-20
Bird -Watchers' REMOTE MONITOR [3.2.0
Psychological CROSS-EYED EARS

Device [6.40
'Big Ear' SOUND -CATCHER [120
(All prices include VAT, packing & postage)

Send remittance to:
BOFFIN PROJECTS

4 Cunliffe Road, Stoneleigh
Ewell, Surrey

(Mail order U.K. only)
Or for more details, send 20p for lists, plus

free design project sheet

[1.90
[3:20

fibre optic suppliers
MARE'S TAILS. Build your own decorative lamp unit
and says Eta. Over 7.000 fibres in 18mm ferrule, pro-
feuionally finished. 22in dia. Looks absolutely
stunning in boardroom. foyer or hall. Price Q-70
VAT. (Airmail Australis/New Zealand E2).
CROFON 1810. 64 -strand plastic light conduit. bundle
dia 1.8mm. O.D. 3-3mm. lm E120. 5rnt5, 10m GI -70.
FISROFLEX SIZE 1. 1.14mrn, 440 glass fibre light
conduit very flexible 40p per metre.
ULTRASONIC TRANSDUCERS 55055. 40kHz Tx/Rs
pair for remote control 040.
CIRCULAR POLARISERS. Cut that glare on eft.
LEDs, nixies. meters or almost any sort of display.
Enhance contrast ratio by up to 20 times. It you have
ever used polaroid sunglasses to sae through glare on
water you will know just how effective these can be
Available in red. amber, green or neutral. 50mm
square Sep, 75mm [1:311, 150mm t4.
LINEAR POLARISERS. Turn your walla into living
kinetic art. Use a pair of 10442 (high transmission.
high temp polarisers to convert your slide pro-
jector into a multi -colour light show. SOrnin square
21 - 20 per pair
PHOTODETECTORS. 2N5777 High Sensitivity Medium
Speed Pholoderlington. 25V (Gain 2.5000). 50p
(10 45p1 MRD15O Miniature High Speed Silicon
Pnototransistor. 40V max.. Sip 110 579).

LIGHT EMITTING DIODES. MLED500. 7092 style red
20p 110 lip) MLED92. infra -red emitter 30p 110 
27p) 0E209 3mm case red 20p (10 lap) 0E209,
amber or green 36p 110 - 27p1

PLASTIC OPTICAL MONOFISRE. We stock plastic
fibres in diameters from 0 125mm to 1 5Inm Low
cost. easy to use
FRES OFFER. During November we will send 2m FP20
(0 5mm monofibre) FREE to P E readers. together
with our short form cat. with full details of prices.
OPTIKITS. LENSES and ACCESSORIES. Send 9 e gin
S A E and mark Nov Offer
VAT. Please add 0% VAT to all prices above

FIBRE OPTIC SUPPLIERS
(Dept. PE), P.O. Box 702

London W10 6SL

Lighting Modules and Kits Bought
Direct From The Manufacturers

SOUND TO LIGHT: 3 x 11 kW channels with
bypass, sensitivity and dimming controls. This
unit was designed for use by hire firms and has
proved to be very reliable.
MODULE (ready built), 116.99. KIT, [14'99.
DIMMERS: 2 -way wallmounting units, 09p.

THEATRE AND DISCO/CLUB DIMMERS
CUSTOM BUILT

Written enquiries and Mail Order only to:
SE LEKTRON

21 Priors Road, Windsor, Berks. SL4 4PD

METER REPAIRS. Aiiitinlers. tiltinigers
Melt i- range Meters. etc, 7501111 to >IE'I'El
REPAIRS, 21 Mount Road. 'Irlitinder,ley
Benthmt, Essex, iss7

FLUORESCENT
LIGHT

KIT

You can build this larity proof
light for use in homes, garages, caravans. for
camping. or emergency lighting. Everythrng is
supplied: the tube, white enamelled metalwork,
first quality components, P.C.B.. instructions. etc.

Rice only £3-19
Ready buit £3-78
Diffuser only 59p extra

ALUMINIUM
BOXES

arid. Include lids !maws, and V.A.T.
host rail whin. too extra an all olden.

be by 21" by 11. high dgh

0' by Et. by. 11. Ille

irl. LI r1. LI r On
Hp

D. by 2. by
11. by 4' by Seer by 5' Co Onr by V by rSig

i 10. by ," bY 98g

Order now to -

ELECTRONIC DESIGN ASSOCIATES
DEPT PE

82 Bath St Walsall, WS1 3DE. Phone 33652

TELERADIO ELECTRONICS
ARE STOCKING THE MODULES

FOR THE P.E. RONDO
QUADRAPHONIC SYSTEM

F.M. Tuner
Power Amp
Pre -Amp ...
Stereo Decoder
P.S.U.
Transformer

E1750
E8.2.5
C3.30
0.64
6.50
L6.87

'Chassis ... L3.57
TAX EXCLUDED ' POST FREE

Further information gladly supplied on request

TELERADIO
325-7 Fore Street, London N9 OPE

01-807 3719
CLOSED THURSDAYS

P.C. BOARDS FOR THE P.E. CCTV
CAMERA

Manufactured from highest grade glass fibre
material, drilled, roller tinned and ready to
assemble.

PCBI-[1.10 plus 9p VAT.
PCB2-90p plus 7p VAT.

Or supplied cut to size but undrilled, 11.2.5 the
pair plus 12p VAT. All Post Eree.

WASCO ELECTRONICS
Queen Street, Lancaster LAI I R X

ENAMELLED COPPER WIRE
S.W.G. 115 Reel i lb Reel
10-14 L1.90 [1435
15-19 [2.00 [1.10
20-24 [2.05 [I.15
25-29 [2(10 21.20
30-34 [2.20 [1.28
35-40 [2.35 61.35

All the above prices are inclusive in U.K.

COPPER SUPPLIES
102 Parrswood Rd., Withington, Manchester 10

Telephone 061-224 3553

LOUD 6V SIRENS for burglar alarms, etc.
(um 31111 boxed) 21-20. Add 10p I' I'.
List No. 0 6p. GRIMSBY ELECTRONICs,
64 Tennyson Road, Cleethorpes, Lines.

AUDIOSCAN, the "do-it-yourself" speaker
mail-order specialists. High fidelity speaker
kits, chassis units, sound absorbent, grille
fabric and much more. Send s.a.e. for bargain
list to: AUDIOSOAN, Dept. PE7, 4 Princes
Square, Harrogate, Yorkshire.
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HARDWARE SUPPLIES -Sheet aluminium
individual sizes or standard packs, drilled to
spec. Screws, nuts, washers, etc., Fascia
panels in aluminium individual requirements.
Printed circuit boards, one-off or small runs.
Printed circuit drafting tapes, etc., 7p for list.
RAMAR CONSTRUCTOR SERVICES, 29
Shelbourne Road, Stratford -on -Avon,
Warwks., CV37 9JP.
CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower Beetl-
ing 236.
PRINTED CIRCUIT MANUFACTURERS offer
any P.E. Project P.O. ready drilled. One
Price 88p. C.W.O. Also P.C. production,
Design, Art -Work and Photography under-
taken. Send basic circuit, P.C. layout or P.C.
Master stating quantity required for estimate
by return or Phone: W.K.F. ELECTRONICS,
Dept. P.C., Welbeck Street, Whitwell, Work-
sop, Nott's., S80 4TW. Telephone Whitwell
(Derbys) 695.
0.014in TRANSFORMER LAMINATIONS.
Opportunity to purchase small quantities.
Es and I's 6Iin x 51in liin tongue. Winding
space 31in x liin. Twelve to the pound at
48p/lb plus 50p per 101b postage. C.W.D. to:
DIATHERM FURNACES, 23 Greencourt
Road, Petts Wood, Kent.
AERIAL BOOSTERS 83. We make three
types of aerial boosters: L45-UHF625,
L12-VHF405, L11 -VHF radio. TELE-
VISION VALVES. Most types. Any 5 45p.
S.A.E. leaflets. LANCASHIRE MAIL-
ORDER, 6 William Street, Stubbins, Rams -
bottom, Buty, Lancs.
ALUMINIUM PIECES for Practical Electronics
CCTV Camera. Set of 4, 82 inc. P. & P.
Terms C.W.O. Quotes for other projects.
NEW ERA, "Ravenstor", Lower Stock Road,
Stock, Essex.
ALUMINIUM BOXES. 'All sizes, sheet alumin-
ium, stock sizes, metal cases, etc. Send
S.A.E. for complete list. S. BLAKE, 21
Widmore Road, Hillingdon Middx.
P.C.B.'s. Atin glass fibre, ready drilled, for
most P.E. projects, 8p/sq. in plus P. & P. 10p.
M. & G. PYWELL, 16 Goverton Square,
Bulwell, Nottingham.

OSMABET LTD m otherthings.
Wae mon&skeet transf orm

AUTO TRANSFORMERS, 110/200/220/240V.
30W, 11.70; .50W, 1240; 75W, 12.65; 100W, 13.85:
300W, £10.80; 750W, 81445; 1000W, /18.00, etc.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c. 6.3V 1.5A, 11.20; 3A, £1.50;
6A, £2.55; 12V 1.5A, 21.50: 3A, 22.55; CA CT,18.40;
18V 1.3A CT, 12.55; 24V 1.5A CT, 22.55; 3A CT,
13.45; 5A, 84.80: 8A, 27.35; 12A, 110.85; 40V 3A
CT, 14.50; 50V 6A CT, 11340; 23V 2A +23V 2.5,
£4.90; 12V 4A -I -12V 4A, 54.90.
LT TRANSFORMERS TAPPED SEC. Prim. 200/240V
0-10-12-14-16-18V 2A, 12430; 4A, 18.75;
0-12-15-20-24-30V 2-4, 63.40; 4A, 14.50;
0-5-217-30-40-60V IA, 18.40; IA, i4.150;
0-40-50-60-80-90-100-110V 1A, £4.90.
MIDGET RECTIFIER TRANSFORMERS.
For FW rect. 200/240V a.c. 9-0-9V 0.3A; 12-0-12V
025A; 20-0-20V 0.15A, OW 0.5A + 6V 0.5A; 9V
0.35A + 9V 0.35A; 12V 0.23A + 12V 025A or
2.0y 0.15A + I2V 0.15A at 11435 each; 9-0-9V 1A,
£1.35; 12-0-12V IA or 20-0-20V 0.75A L1 50 each.
MANS TRANSFORMERS
Prim. 200/240V a.c. TX6 sec., 425-0-425 500 Ma,
6.3V CT liA, 6.3V CT 6A, 0-5-63V 9A, 116.50;
TX1 425-0-425W 250 Ma, 6.3V CT 4A, 6.3V CT 4A,
0-5-6.3V 3A, 29.75; MT3 Prim. 0-110-240W sec.
155V 100 Ma, 6.3V IA, E/8, £2.70.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3-8-15ohms, A -A 6.61f 0 30W,
15.70; A -A 3K0 50W, 29.00; 100W (EL34 KT88,
etc.), 115.75; tapped Multi 0/P lOW ZS.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 85p.
LOUDSPEAKERS FOR AMPLIFIERS
BAKER 25W, 17.60; 35W, 1640: HI-FI Major
Module 20W witweeter Xover,81140;Bakerspeaker,
lists; FANE; 50W, 11010; 60W, 118.50: HI-FI
speakers, EMI bass 13 X 8in, 22.00; Sin 80, 1145;
7 X 4in 150, 21.60: 8 x 5in S, 8, 13, 25 or 800,
21.75 each.
LOUDSPEAKERS
21 -in 8, 16 or 750, Ills 8 or 230, 3in 3, 8, 23 or
350, Ws 8, 15 or 800 90p each; Sin 3, 8 or 250.

X3in 3 or 80, 21.05: 7 X 4in 3 or 130, ells 30,
1145;10 x ein 30,£1.50.
SPEAKER MATCHING TRANSFORMERS
12W 3 to 8 or 1311 up or down 11,30:
"INSTANT" BULK TAPE/CASSETTE ERASER
Instant erasure, any diameter tape spools, cassettes,
demagnetises tape heads. '200/240V a.c. 13.25.
SYNCHRONOUS GEAREDMOTORS, 230/240V.
Brand new, Smiths. Built-in gear box, 2 RPH,
75p each.

Carriage and VAT extra on all orders.
S.A.E. ENQUIRIES -LISTS, MAIL ORDER ONLY
48 Kenilworth Road, Edgware, Middx. HAS 810

Tel. 01-958 9314

SYNTHESISER
Modules by Dewtron

A

.4&

44 Ili 4.4! 44 'd
- 4

sit 11114.44.0J s) ., 4, y,

. ise 11111111111X%

The synthesiser' illustrated was built using Dewtron
modules, as sold to- constructors for some years now.
With over 10 years' experience in mail-order, we have
supplied many famous people and groups. Over 30 types
of synthesis modules, some of extremely precision
design, e.g. VCO-2 log -law oscillator; 3 -wave o/ps;
sample/hold/envelope module; pitch -to -voltage
module allowing a whole equipment to "play itself" in
unison/harmony with any solo input or voice. Modules for
sequencer construction, too. Famous "Modumatrix"
patching system makes other patching a thing of the past!
Send just 15p for full catalogue to:

D.E.W. LTD.
254 Ringwood Road, Ferndown

Dorset BH22 9AR

SINCLAIR

New Cambridge

CALCULATORS

Memory f20.95 (Cl 95)
Cambridge Assembled E15.05 ([1.55)
Sinclair Scientific [22.45 (12 05)
Executive with Memory t25.95 ([2.49)

FERRANTI ZN414
IC radio chip with data. [1.20 (22p). Also available kit of
extra parts to complete a radio, 02.45 (42p) Send
S.A.E. for free leaflet.

SINCLAIR PROJECT 80
AFU 01.111 (73p)
240 [5.12 (63p) ,.

--

ZOO ,[6'38 (73p) t,
016 'E7.21 ($0p)
PZ5 t5.11 (63p)
PZ6 [7.75 (84p)

C7'36 (80p)
Decoder £7.75 (84p). Trans for PZ5. [385 (50p). Tuner
f11.62 (f1.37). Stereo 80, C1142 (C1.37). Project 805
£2995 (f2-80). Project 505S0. f33.95 (f3 101.

ECONOMICAL
QUADRAPHONICS
Introducing the Nepolex
°A7° self-contained matrix a Q
quadraphonic synthesizer.
Just feed the output of any
stereo system (including Project 80 or 80) into it and
hook on 4 speakers to obtain the latest experience in
sound. Send S.A.E. for free leaflet. Only t10.15 (C1.10).

6W rms power.
SUPER IC12 Atv
With 44 page
booklet and

."7";;,printed circuit
cl SO 1413p).

NEW SINCLAIR 1020
High power IC audio amplifier chip CR 45 171 051

DELUXE KIT FOR THE IC12
Includes all parts for the printed circuit and volume,
bass and treble controls needed to complete the mono
version, C170 (26p). Stereo model with balance
control. [3.70 (43p).
IC12 POWER KIT
Supplies 28V 0 5A, [2.77 (48p).
LOUDSPEAKERS FOR THE IC12
5in 8 ohm, £1.20 (27p). 5in x Sin fil ohm. 01.85 (37p).
PREAMP KITS FOR THE IC12
Type 1 for magnetic pickups, mice and tuners. Mono
model, [1.40 (25p) Stereo model. [2.50 (33p). Type 2
for ceramic or crystal pickups. Mono. 70p (19p).
Stereo. f1.40 (24p(.

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

BATTERY ELIMINATOR BARGAINS
The most versatile battery
eliminator ever offered
Switched output of 3, 4j.
6. 78. 9 and 12V at 500mA.
C3.110 (70p).
Other eliminators stocked
250mA-3 way switched
model giving 6, 71 and 9V.
0225 (55p).
50mA-4V, t1.115 (40p). 9V,
0195 (40p). 71V cassette
type. £2' SO (40p) Double 6V - 6V, C275 (43p). 9V , 9V,
02.75 (43p).
500mA-Heavy duty deluxe models 6V, [2.78 (55p).
71.V, 7.2711 (55p). 9V. £2.76 (55p)

S-DECS AND T-DECS
S -DEC [7 .00 (31p)
T -DEC C363 (47p)

1,12u -DEC A f.3.99 (51p)
u -DEC B

. .7.0199 (81p) Agigati.
IC carriers: 16 did -plain. ,_. ,....,
Slp ()20p( With socket. ... sione
[1.77 (25p). 10 TO5-plain,
78p (15p). With socket,
f1111 (24p).
Experiment guides -A, £1.50 (26p), B. £1.77 (29p).
C. Sflp (113p). D, £2.40 (35p), E. 04.20 (53p).

SWAN LEY ELECTRONICS
P.O. Box 68, Swanley, Kent BR8 8T0
Please add the sum shown in brackets after the price
to cover the cost of post and new VAT.
Official credit orders from schools. etc. welcome
No VAT charged on oversees orders
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"SLO-SYN"
SYNCHRONOUS

.--_........-

`....141 '--4.

-------

be applied to give
holding torque of
through winding
120, 50Hz Speed
Holding torque at
be wired to give 100
accuracy of 0 1.
characteristics can
Dimensions die 4

24' rlr. die Weight
packing Offered at

3 -LEAD
STEPPINGMOTORby

Type SS15 These
fine motors are
easily reversed
stoning and stop-10: ping in less than 5°
without electrical

.1 or mechanical
...x.' braking Simple

relay circuit can
DC to winding for a maximum
300oz in with 35v at 0.35 amps

For AC (synchronous) operation at
60 rpm at 00Hz . 72 rpm STEPPING
50 steps Per second -100 oz. in Can

or 200 steps per revolution with
per step non -cumulative Torque

be modified by simple R.0 circuits
'. body length 44' spindle length

64 lbs BRAND NEW in makers
less than 4 maker s price

OUR PRICE ONLY E15

Ultra PRECISION
CENTRIFUGAL BLOWER

Air Control Ltd.

30 segments individually balanced in
heavy cast alloy case 2.300 r p m 240 V
 c Very powerful and silent running

. ' .. 5I" de 3'' inlet dia Outlet flange 3- 24'

. Limited number only ft -95. P. & P
' 40p

SILVANIA
MAGNETIC SWITCH
Now complete with reference magnet'

A magnetically activated switch, vacuum sealed
in a glass envelope Silver contacts. normally
closed Rated 3amp at 120v. Ifernp at 240v
Size (approx I 1,,, long x i- dim Ideal for
burglar alarms. security systems etc and
wherever non -mechanical switching is required
10 for E.210: P 8 P 15p 50 for EL 100 for 015.50.
FREE P 8 P over 10..,

MAINS
SOLENOID
This little unit gives
vertical lift of approxi-
matey 1' through hinged ......

-

..

AMPEX 7.5M. D.C. MOTOR

An ultra precision tape motor
designede for use in the AG20
portable real r 0 loar

atload
Torque

\ Draws 6Orna on run 1500rom -

- - speed adjustment Internal AF.RF

/
elbow Bracket incor-

poratu 2 fixing screws Length of arm 24 240V AC
Pull at coil is approximately 11b El. FREE P 8 P
Special quotes for quantities

SOLENOIDS
by WESTOOL
240AC type MM6
310 pull. 24' 1-
li Travel 1 90p.
each P 8 P 10p
240AC type MMl. 2lb pull.
I * 14- * 1" Travel 4' 70p
etch P 2. P 10p Ouantity
discounts 10-50 10°. 50 u13 -
wards 25°.

,'"14 suppression i'' die * 1"spindle
motor 3" die. If Original
coat 06-50. OUR PRICE E3-30.
P 8 P 25p Quantities availableNORPLEX

Fibre -glass copper -clad laminate Finest quality epoxy
resin base Heat resistant ideal for P C s Size 12''
12' 24- 12' 21" 24". FULL SHEET 43" 37- 111 sq ft 1

Single -sided Copper with thickness of 14-.3/64- IV
Also double -sided 4i,'" -,--' ,t, El per sq ft Cut sizes
(I-10 so ft ) 25p P 2. P Full Sheet Ell each Carr El for 1st
sheet plus 25p each additionI shoot

1-wwairxx-..- \ Mu -metal enclosure availableA ' 75p each. FREE P 8 P

ALL PRICES INCLUDE V.A.T.
Whilst we welcome official
orders from established corn-
panies and Educational Depart -
ments, it is no longer practical to
invoice goods under £5. There -
fore, please remit cash with
orders below this amount.

RINGER -TIMER
Reliable 15 minute times. spring wound
concurnt with time setting) 15 * )minconcurrenttter' d,aions. approximately 4 betweenlip divisions Panel mounting with chrome

bezel 34.' die E1.40. 15p P 8 P

shadedole
OPEN FRAME

p
GEARED MOTORS
(Dural gear case) i -

240 AC 28rpm NEW -
HIGH TORQUE. approx
overall size 34' 3i".

spindle i die as illustrated E2-70. P 8 P 30p2i
Sim ar to above 19rpm E.2-70. P .5 P 30p- -IlOrpm with pressed steel gear case (similar to above but
SLIGHTLY SMALLER( E.2 70. P. 8 P 30p

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES
Impedance &PPM. 2013D output 60 or 80 DB at 1 Kc
As used in deaf aids. bugging device. etc Size 180 DBI
ir . b. , 90 D9) f. 4,' 4- Ex -equipment. all
tested £1 20 each P 8 P FREE

315/317. EDGWARE ROAD.ELECTRO-TECH COMPONENTS LTD LONDON. W2.
' Tel 01-723 5667 01-402 5580

,.....___ .

,LOWTESTBPRICIES

7400-5 0-20
7406-7 0.46
7408-9 0.20
7410 0.20
7112 0.211
7413 0.311
7116 0.44
7417 0.30
7420 0.20
7422 0.28
1425 0.36
7427 0.45
7428 0.45
7130 0-20
7132 0.4.5
7433 0.45

7437 0.31
7438 0.30
7440 0.00
7142 0.N
7445 1.06
7147 1.30

7450 0.2e
7151 0.143

7153 0.20
7454 0.20
7460 0.20
7170 0.34
7472 0.34
7473 0.45
7471 042
7475 asp

7176 0.42
7482 0-99
7483 1-25
7485 1.60
7486 0.441
7489 4.90
7490 0.66
7491 1.10
7492 0.70
7493 0.66
7494 0.90
7435 012
7496 0-98
74100 2.20
74141 an
74192 2.12

72702 0-45
72709 0-31
72710 0.37
72723 0.80
72741 0.36
72747 1;00
72748 0.36
ZN414 1.25
TAA350 2.10
LM301B 0.75
CA3046 0.70
CA3036 1)00
CA3028 1.20
CA30900 4.50
NE555 0.115
TAA66113 1.40

N4001 0.06
N4002 0.06
N4003 0.07
N4006 0.09
N4007 0.12
N4148 0.0S
0447 0.07
OA90 0.06
0491 0.06
OA2OS 0.06
0A202 0.09
IN916 0.06
BB105 045
944 0.00
TIL209 0.27
0A81 0.07

BC107 0.10
BC108 0.10
BC109 0-10
BC177 0.22
BC178 0.22
BC179 0.24
BCI82 0.10
BC183 0.10
BC184 0.10
BC212 0.12
BC213 0.12
BC214 0.12

BCY70 0.13
OCY71 0.12
BCY72 012
BD121 an
BFY50 0.25
BFY51 0.21
BFY52 an
BSX20 0.18
0C44 0.20
0C45 0.20
0071 013
0C/54 025

0C23 0.411
0C21 0.47
0028 0.70
0035 0.80
OC170 0.25
DC171 0.25
TIP30A 0.62
TIP29A 0.52
TIP41A 015
TIP42A 0.90
ZTX304 0.26
Z10504 0.35

204930 0.20
2N1131 0.22
2041132 0-28
2041711 0.11
2041893 0-02
2042219 0.40
2742904 0.40
2042905 0-23
2043053 0.18
2043054 0.44
2043055 0.41
2N3391 0.29

2043702 0.10
2043703 0.10
2043705 0.10
2743706 0.10
2043707 0.10
2043819 0-20
2N3820 0.45
2043823 0.21
2N3442 1-45
3N110 0 -SS
3N141 0-U
3N142 0.45

Electrosil TR5 resistors 2%. 3p; TR6. 4p; TP4. 10p. Wirewound resistors, al
values 2.5W. 10p; OW. 10p; 9W, 12p; 12W, 15p. Diecast boxes 4.1.in x 2f -in x tin,
40p; 44in x 21 in x 2in. SOp; 74in x 44in x 2in. 0125. Solder 18 s.w.g.. 21. 00/1b.
Delo pen. ?Sp. Litesold irons, 10W. [1. 75; 25W. 81 - 75; spare bits. Op. Fibreglass
P C.B . cut to size, Ip per sq.in. Presets. Sp. Disc ceramics, all values. 3p
Tantalum beads, all at 13p. I.C. sockets, 8 -pin. lop; 16 -pin. lip; 14 -pin, 1Sp
BZY84 series zeners. Full range. 400mW. 10p; 20W. 80p. Siemens polycarbonate
capacitors. full range. 4p up to 0. 1/250V. Bulgin miniature 3 -pin mains sockets.
17p. plugs. 16p. Full specification devices discounts for quantity -
Many more items available. Send for lists, etc. Cash with order.
Mail order only. P. 8 P 12p.

VAT INCLUSIVE! POST FREE OVER £2!

p.E.C. 49-51 St. Mary's Road, Oatlands
Village, Weybridge, Surrey

NEW PE

SCORPIO

Mk. 2

Following the phenomenally successful Scorpio Capacitor -Discharge
Electronic Ignition system introduced in 1972 and proved by many
thousands of satisfied motorists, we are happy to announce avail-
ability of all parts for the PE SCORPIO Mk. 2-
 Now with added R.F.I. suppression.
" Fully machined and painted die-cast case with AMP termination

connector block.
 Custom wound transformer.
 NOW AVAILABLE IN 6V. and I2V.
 Suitable for all types of Cars, Boats, Go -Karts, etc.
 Promotes easier starting -even under sub -zero conditions.
 Improves acceleration, gives better high speed performance and

quicker engine warm up.
 Eliminates excessive contact breaker burning and pitting.
 PROMOTES FUEL ECONOMY.
Construction of the unit can easily be completed in an evening -
installation should take about half an hour. A complete complement
of components is supplied with each kit Together with ready drilled,
roller tinned professional quality fibreglass printed circuit board.
-Uses original plugs, points and coil. -No special parts or extras
required. (Case size: 7Z.in < 4}in x 2in)
 All components available separately. -S.A.E. with enquiries.
 Construction manual available separately 25p.
Cost Ell -78 incl. carr. and ins. or ready built and tested 114:49
Conversion kit from Mk. I to Mk. 2. For constructors already
possessing Mk. I Kits. -Miniature P.C. assembly LI incl. carr. and
ins. With full conversion instructions.

PLEASE ADD VAT TO ALL U.K. ORDERS
(Carriage at cost outside U.K. Export enquiries welcome.)

DABAR ELECTRONIC PRODUCTS
98 LICHFIELD STREET

WALSALL, Staffs WSI I UZ
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER k superb solid state audio

amplifier. Brand new
components throughout.

3 Silicon transistors
plus 2 power out -put
tranalstors in puith-pull
Full wave rectifica
flora. Output approx.
19 watts r.m.s. into

preanfplifier stage with
3db. Fully integrated
revenge 12H. 30KHz

ohms. Frequency

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 r high x 6' wide x 71 deep.
AC 200/230V. PRICE 211.80. P. & P. 30p.

DE LUXE STEREO AMPLIFIER
A.C. mains
200-240 v.Using
heavy duty
fully
ted mains
transform -
er with full
wave recti-fication
giving ade-quate

smoothing with negligible hum.
Valve line -up: -2 x ECL86 Triode Pentodes. 1 x EZ80
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control Is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance' control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a carefully calculated
circuit, allows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11"w x 4'd. Overall height including valves V. Ready
built and tested to a high standard. 110.22. P. & P. 50p.
POWER SUPPLY UNIT 200/240v. A.C. input. Four
switched fully smoothed D.C. outputs giving 6v. and
71v. and 9v. and 12v. at 1 amp on lead.
Fitted insulated output terminals and pilot lamp indicator.
Hammer finish metal case overall size V x 31' X 21'.
Suitable for Transistor Radios, Tape Recorders, Ampli-
fiers etc. etc. Ready .

built and tested. Price L+90. P. & P. 35p.

VENAL& & REXENE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price 2140 yd. length. P. & P. 15p
per yd. (min. 1 yd.). S.A.E. for samples.

HAREEMS'S SUPER MONO AMPLIFIER
A super quality gram amplifier using& double wound fully
solated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3.5 watts.
Volume and tone controls. Chassis size only 7in. wide
x 3M. deep X 61n. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer.

P. & P. 40p. BARGAIN PRICE X.

BRAND NEW MULTI -RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20-25 30 35 40 60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 50-0-30v. at
2 amps fulls wave. Size 3M. long X 31in. wide X 3M.
deep. Price 22.81. P. & P. 40p.
MAINS TRANSFORMER. For transistor power supplies.
Pro. 200/240v. Sec. 9-0-9 at 500 mA. 81.10. P. & P. 25p.
Pri. 200/240v. Sec. 12-0-12 at 1 amp. 11.21. P. & P. 213p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. 8142. P. & P. 35p.

HI -GRADE COPPER LAMINATE BOARDS
5' x 6'. Five for 6flp plus 30p P. & P.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE -AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T line 200/300v. Frequency
response 1511.-25KHz. Gain 26d13. Solid encap-
sulation size x 14- x I". Brand new complete
with instructions. Price 08p. P. & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVS. AND SUBS.
A must for servicemen and home constructors. Including
many 1000's of British, U.S.A. European and Japanese
transistors. ONLY 40p. Post 5p.
3 Reference Encyclopedias for Electronic lIngineers and
Designers, covering between them transistor character-
istic, diode and transistor equivalents. Many thousands
of up to date European types listed.
Diode Equivalent. 80p. Transistor Equivalents 905.
Transistor Characteristics 11.15. POST FREE
All three together 18-130.

NEW ISSUE
Thyristor, Triac, Disc etc. encyclopedias 06p. Post Free.

8 pole 3 way 2 bank low lose Yaxley type switches 1.1"
sections. Standard spindle. 2 switches 84p + 10p P. & P.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.
A few minutes from South Wimble-
don Tube Station

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at
this Low Introductory Price!

Designed and styledto match our 10 + 10 amplifier
but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
techniques with high -grain, low noise IF stages.
Automatic frequency control to "lock on" station and
prevent drift. IC stereo decoder for maximum stereo
separation. I.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate size 121in wide
x 8in deep by 21in high. Supplied ready built, fully
tested and fully guaranteed (not available in kit form).
Price L21.60. Post and Packing 50p.
STEREO -DECODER SIZE 2" x 3" x i"
Ready built. Pre -aligned and tested.
Sens. 20-560mV for 9-16V neg.
earth operation. Can be fitted to
almost any FM VHF radio or tuner.
Stereo beacon light can be fitted if
required. Full details and in-
structions (inclusive of hints and tips)
supplied. th plus 10p P. & P.
Stereo beacon light if required 40p
extra.
PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 6000, 2500, 5100,
SP25 II and III, SL65B, AT60 etc. for B.S.R. 0109,
C120, A21 etc. Black leatherette finish. Size 121" X
141' x 31" high (approx. 71' high, including rigid
smoked acrylic cover). NOW ONLY ECM. P. & P. 70p.
LATEST ACOS GP91/18C mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.,
MAC P. & P. 15p.
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
TIO stylus Diamond Stereo LP and Sapphire 78.
ONLY 12.27. P. & P. 10p. Also available fited with twin
Diamond T/0 stylus for Stereo LP. 22.711. P. & P. 15p.
LATEST ROSETTE T/O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. 1140. P. & P. 15p.
LATEST ROSETTE T/C MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only 1147. P. & P. 15p.
QUALITY RECORD PLAYER AMPLIFIER ME. LC
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size Tin wide x 3in deep x bin high. Ready
built and tested. PRICE 2441. P. & P. 50p.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE 1640. P. & P. 60p.

HI -F1 LOUDSPEAKER SYSTEMS
Beautifully made teak finish enclosure with moat
attractive Tygan-Vynair front. Size 16' high x 101'
wide x 6' deep. Fitted with E.M.I. Ceramic Magnet
13' x 8' bass unit, two H.F. tweeter units and
crossover. Maximum power handling 10 watts.
Available 3 or 8 or 15 ohms impedance.
Carr. 75p.
OUR PRICE L910. Carr. 75p.
Cabinet Available Separately 14.136. Carr. 65p.
Also available in 8 ohms with EMI 13' x 8' bass
speaker with parasitic tweeter E7.60. Carr. 75p.

LOUDSPEAKER BARGAINS
Sin. 3 ohm 21.25,P. & P. 15p. 7 x 4in. 3 ohm 81.40, P. & P
20p. 10 x bin. 3 or 15 ohm 12.10, P. & P. 90p. E.M.I
8 x Lin. 3 ohm with high flux magnet 81.70, P. & P. 20p
E.M.I. 131 x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm 28.50, P. & P. 30p
E.M.I. 13 X 8in 3, 8 or 15 ohm with two inbuilt tweeter
and crossover network 64.115. P. & P. 30P
E.M.I. tweeter. Approx. 31". Available 3 or 8 or 15 ohms
11.25 + 20p, P. & P.
BRAND NEW. Bakers Loudspeakers at substantial ells
counts. 12in. 15w. H/D Speakers, 3, 8 or 15 ohms
State which. Current production by well-known British
maker. Now with Hfflux ceramic ferrobar magne
assembly 2740. Guitar models: 25w. 1740. 35w. 18.110
P & P. 45p.
12in. "RA" TWIN CONE LOUDSPEAKER. 10 watt
peak handling. 3 or 8 or 15 ohm (state which) 22.70
P. & P. 36p.
"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 11/' x 14 jr x 1 deep. Weight 19oz. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings,
ells, doors, under tables, etc., and used with or without

baffle. fiend S.A.E. for full details. Only 4648 each.
P. & P. 34p.

SPECIAL BARGAIN OFFER!
Limited number of MR 0123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY 17118 + p. & p. 60p.

HARVERSONIC SUPER SOUND
10 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting In even lower noise
level with improved sensitivity. Integrated prearup with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge -instructions Included.
Output stage for any speakers from 8 to 13 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts -no extras to buy. Simple step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.m.s. per channel into 3 ohms. Fre-
quency response ± 3dB 12-30,000 Hs Sensitivity: better
than 80mV into 1M G . Full power bandwidth: ± 3dB
12-13,000 Hz. Bass, boost approx. to ± 12dB. Treble
cut. approx. to -16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at 1.0 amp.
Overall Size 12.w. X 8'd. x 21'h.
Fully detailed 7 page construction manual and parts
list free with kit or send 8p plus large S.A.E.
AMPLIFIER KIT .. 211.84 P. & P. 30p
(Magnetic input components 33p extra)
POWER PACK KIT .. 11348 P. Sr P. 40p
CABINET .. 13.48 P. & P. 40p

(Post Free if all units purchased at same time)
Full after sales service

Also available ready built and tested 824.80. Post Free.
Note: The above amplifier is suitable for feeding two mono
sources info inputs (e.g. dike, radio, twin record decks, etc.)
and willthen provide miring and fading facilities for Inert
ismi powered Hi-Fi Discotheque use, etc.

3 -VALVE AUDIO
AMPLIFIER HA84 MK II.
Designed for Hi-FI reproduc
Lion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 74'w. x x
41'h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformerand outputtrans-
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 41 watts. Front
panel call be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 16410. P. & P. 45p.
BBL "FOUR" AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. 14.52.
P. & P. 45p.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s In push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
Inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-1511 speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
15p X SAE (Free with parts). All parts sold separately.
ONLY 19.80. P. & P. 60p. Also available ready built and
tested 818.78. P. & P. 70p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable Sexifoam ear-
muffs Wired and fitted with standard stereo fin jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono.
PRICE 11844. P. & P. 25p

PRICES INCLUDE VAT AT 8%I

HARVERSON SURPLUS CO. LTD.
(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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GIRO NO. 331 7056
only. P. & P. 10p on orders belowC.W.O.a

Discount: L10-10%, L20-15°,, (except net items)
Export Order enquiries welcome (VAT free)

Official Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT

I
SPECIAL RESISTOR KITS (Prices include Post and Packing).
10E12 1W KIT: 10 of each E12 value, 22 ohms -1M, a total of 570 (CARBON FILM 5%). L3.65 net
10E12 4W KIT: 10 of each Eli value, 22 ohms -I M, a total of 570 (CARBON FILM 5%). L3.85 net
25E12 11/V KIT: 25 of each Eli value, 22 ohms -I M, a total of 1425 (CARBON FILM 5%). LI3. 35 net
25E12 4W KIT: 25 of each E12 value. 22 ohms -I M, a total of 1425 (CARBON FILM 5%). L8.45 net
SEI2 1W KIT: S of each Eli value. 10 ohms -IM, a total of 305 (METAL FILM 5%), L.2.85 net
PLEASE NOTE: DUE TO CURRENT WORLD SHORTAGES THESE KITS MAY TEMPORARILY
CONTAIN BOTH WATTAGE AND VALUE SUBSTITUTIONS.

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. Mounting: 0-01AF, 0.015AF, 0-022AF, 0-033AF, 0047AF, Hp. 0.068AF,
0 IAN flip. 0.15µF, 44p. 0.22µF, 5Ip. 0.33AF, Op. 0.47AF, 9p. 0.66AF. 12p, 1µF,
159. 1.5AF, 23p. 2.2AF, 26p.
M ULLARD POLYESTER CAPACITORS 0296 SERIES
400V: 0.001µF, 0.0015AF, 0.0022µF, 0.0033AF, 21p. 0.0047AF, 3p. 011068µF, 0.010,
11015AF, 0.22AF, 0.033AF, 31p. 0.047µF, 0.068µF, 0-1AF, Alp. 0.15AF, 61p. 022AF,
81p. 0.33AF, lip. 047AF, 14p.
160V: 0.01µF, 0.015AF, 002µF,, 3p. 0.047AF, 0068µF, 34p. 0.1µF, 41p. 0.15AF, 5p.
0 22/rF, 54p. 033µF,3AF, 649. 0.47µF, 84p. 068µF,8AF, lip. 1µF, I4p.
MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82. 100, 120, 150, 180, 220, 270, 330, 390, 470,

RESISTORS
CF -High Stab Carbon Film 5%. MF-High Stab Metal Film, 5%.
W. Type Range 1-99 100.499 500-999 1000+ Size mm
4 CF 22 1M I 0.75 0.60 0.55 2.4 x 7'5
4 CF 22-2M2 I 0.75 ' 0.60 0.55 3.9 x 10.5
4 CF 22-1N I 0.75 0.60 015 55 x 16
.1 MF 10.2M7 2 1.54 1.32 1.1 3 x 7
4 MF 10-2M2 2 1.43 1.21 099 4.2 x 10.8

1 MF 10-10M 3 1.98 1.81 1.65 6.6 x 18
MF 10-10M 4.5 3.52 3.08 2.75 8 x 17.5

For value mixing prices, please refer to our catalogue (price in pence each).
VALUES AVAILABLE -E12 Series only. Net prices above 100.

560, 680, 820, I K, I K5, 2K2, 3K3, 4K7, 6K8, (AFJ 0.01, 0015, 0.02, 0033, 0047,
24p each. 0.1, 30V, 41p.
POLYSTYRENE CAPACITORS 160V 5%.
(pF) 10, IS. 22, 33, 47, 68, 100, ISO. 220. 330, 470, 680, 1000, 1500, 2200, 3300.
4700, 10,000, 44p.

PRESET SKELETON POTENTIOMETERS
MINIATURE 0.25W Vertical or horizontal 6p each
I K, 2K2, 4K7, 10K, etc. up to 1M It
SUB -MIN. 13.05W Vertical. 1000 to 220K0 5p each

Wavechange Switches
IP, 4W; IP, I 2W; 2P,
2W; 2P. 4W; 2P, 6W;
3P 3w; 4P, 2W; 3P,
4W; 4P, 3W, 30p

B. H. COMPONENT FACTORS LTD (1:'E..1-11a"7314"431'214RIO4)61.11"-sT371Tel.: Cheddington 668446 (Std. Code 0296)
CATALOGUE No. 3 20p.

Miniature Mullard Electronics

I 'OAF 63V 6 68AF I6V 61p

VEROBOARD 0.1 0.15
24 x 5" 36p 36p

2..4. ' 33p up

POTENTIOMETERS
Carbon Track SKO to 2M0, log or lin. Single. 1619. Dual Gang 469. Log Single with
Switch 16p. Slider Pots, 10K, 100K, 500K. 30mm, 34p. 45mm, 47p. 60mm, 55p.

I .5AF 63V 6p
2.20 63V 6
3 3AF 63V 6
4.0AF 40V 6
4.7µF 63V 6
6.13AF 63V 6
13.00 40V 6
10AF 25V 6
10AF 63V 6
ISAF 16V 6

p
613µF 63V Ilp

p 1000 10V AO
p 100AF 25V 64p
p 100AF 16V6
p 150AF 6V 61p
p 150AF 63V 15p
p 220AF 6.4V64p
p 2200 10V 6ip
p 220µF I 6V

220/IF 63V 2Ip

,31'
',.., ' ..., 429 469
.1.; ''' fa- 36p 36p
`' ' '. 9P 9p
,21, : 3} (Plain)±1 .'t

169:

b ^ 3#' (P1.6") - 299insertion tool 73p 73p
Track Cutter 56p 56P
Pins, Pkt. 50 22p 22p

DIODES
1N4001 64p
1N4002 7.1p
1N4003
1N4004 91;
IN4005 1 p
1N4006 14p
0,1914 79
IN916 7p

PLUGS
DIN 2 Pin lip

3 Pin 13P
5 Pin 180° I6P
Std. Jack lop
2phlomnm. Jack 13P

6p

SOCKETS

ELECTROLYTIC CAPACITORS. Tubular A Large Cans
(ANY): 1/25, 2/25, 4/25, 47/10, 5/25, 8/25, 10/10, 10/50, 16/25,
22/63, 25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 64p. 50/50, Op.
100/50, 200/25, I 1p. 250150, I Bp. 500/10. Ilp. 500/25, ISp.

500/50, lets. 1000/10, ISp. 1000/25, 22p. 1000/50, 409. 2000/10.
20p 1000)100, 90p. 2000/25, 30p.2000/100, 95p. 2500/25, 389.
2500/50, 62p. 3000/50, 80p. 5000/25, 66p. 5000/50, LI10.
HI -VOLT: 8/350, 19p. 16/350, 2.1p. 32/350. 33p. 50/250, 2.0p.
100/100, 20p. 100/250, 30p. 4/450 14p. 16/450 23p.

15AF 63V 6
16µF 40V 6
22µF 25V 6.p
22AF 63V 6
32pF IOV 6
330.0 16V

p
p 330AF 16V lip
p 330µF 63V 25p

470AF 6.4V 9p
p 470AF 40V 20p
p 680AF 16V ISp

6801.cF 40V 15p

TRANSISTORS
ACI26 161p BC2I 2L lip
ACI28 lip BC2I3L lip
BC107 lip BC2I4L 17p
BC108 0C44 18p

BAI00 10p
0A5 42p
0A47 9p

A-0 al II- - -90A200 Ilp

DIN 2 Pin 10p
3 Pin 10p

5 Pin 180" lip
Scd. Jack 15p
2.5mm Jack 13p
Phono 6p

METALLISED PAPER CAPACITORS
250V: 0.05AF, 0.1AF, 6p. 0.25, 6p. 0.54F, 71p. 1µF, 9p.
500V:0.025, 0.05, 6p. 0.1, 6p. 0.25, 7}p. 0.5, 9p.
1000V: 0.01, 1 1p. 0022, 13p. 0.047, 0.1, 15p. 0.22, 23p. 0,47,
213p.

6
33AF 40V 6
32AF 63V 6

p
p 1000AF I6V 20p
p 1000AF 25V 25p

12p
BC109 13p 0071 13p
BC148 lip 0031 16p

Integrated
Circuits

Screened Wire, Metre 64p
Twin Screened Wire, Metre 12p

NEW CAPACITOR KITS
- Please send for List

1500µF6.4 15p47AF 10V 6 p 1500AF 16V 25p
47AF 25V 6 0 2200AF IOV 25p
47AF 63V 6 p 3300µF64 269

8CI49 lip 0C170 2.3p
BC1132L lip T1543 339
BC183L lip 2N2926 I Ip
BC184L 13p 2N3702 Ilp

AA709C 50p
AA741C 55p
AA723C LI
ZN414 0.32

Stereo Screened Wire, Metre 12p
Connecting Wire, All colours, Metre 2.1p
Neon Bulb, 90V Wire Ended 5 for 24p
Panel Neon, 240V, Red, Amber. Clear 164p

NOTE: ALL STOCK ADVER-
TISED IS SUBJECT TO

AVAILABILITY

. ----,,
r11

---:.`'4,)

PC. ETCHING KIT UNISELECTORS
Contains ferric chloride. 1009:1.1n 25 way. 4 bank inc. one continuous.
copper clad board. DALO etch resist 100D coll. Ex -equipment in good
pen, abrasive cleaner, etching dish condition. L250.
and instructions, all for only 8310.
FERRIC CHLORIDE 7Ib BARGAIN PARCELS
Anhydrous technical quality to Mil- Hundreds of new components -pots.
spec in 1Ib double sealed packs. capacitors. resistors, switches plus

--oil' llb 110p; 31b f165; 10Ib t4-45. P.C. boards with transistors and
range of light ..' 1 VEROBOARD diodes, loads of odds and ends.

cgrotclesntsc
always changing as new

dimmers and lighting Vii 100sq.in assorted sizes and pitches come in. Amazing value at(no tiny pieces) E1-10. £2.30,
3W TAPE AMPLIFIERScontrol systems

..-'----% .
Illustrated 4 the popular 2,,

0"

4s

;
Polished wooden cabinet 14 01309in P.O. AMPLIFIER UNIT
containing a sensitive (20pV) 4 -valve Contained in steel case 54 x 5 x 34.in
amplifier with tone and volume con- are 2 x GET116 transistors on heat
trots. Gives 3 watts output to the sinks. 3 pot cores. 2 30V zeners. 4

PMSD1000 module. A 1000W

,.111710%%

7 x 4in 3f1 speaker. There is also a audio transformers. 1% resistors and
non-standard single motor tape deck. caps. With circuit diagram, E1.

professional quality dimmer, Supplied in good working condition
linear operation, interference

-°%%
with circuit. Standard mains opera- COMPUTER PANELS

suppressed, 60mm slider range,
size 12 x 5 x 4cm. Ideal for low cost

lion, C4-50. Suitable cassettes, f110.
Spare head, 30p. Tape (ex -computer), 3Ib asstd. M.48; 71b E2.85; 561b f15.
75p. Amplifier ECC83. Pack containing 500 components with

stage and disco lighting. Used by
schools. theatres, studio. etc. Complete
with scale plate, fixing screws and full ,

(2 x EL84. EZ80)
complete and tested with speaker. O.
SLOTMETER

at least 50 transistors 95p. 12 high
quality panels with power transistors.
ICs and trimpots, etc.. t251). 24

Ex -Pay TV takes 10p pieces. has FCH181 (Cs It Thousands of boards
instructions. Also available in 2000W.

Illustrated is the DD61 dimmer system.
3 -digit mechanical counter. a coin at shops for callers. Special export
counter. Sangamo Weston impulse pack, delivered anywhere in the world

Contains: six 1000W slider dimmers type PI31000.
six outlet sockets, a master control and a mains on/

movement, nylon gearing, switch. for U.
etc Only t120. Impulse movement

off switch. Size 59 x 22 x 12cm. A complete system
in one unit for stage or disco lighting , etc. Other systems

only. 40p. VERSATILE POWER UNIT
Contains mains transformer. 2ARESISTORS AND CAPACITORS

500 new resistors. 21.40, . thermal cut-out and bridge rectifier.
available with 1000W or 2000W dimmers up to 10 channels

assorted
200 mica, ceramic. etc.. capaci- Will give 1-7-10.5V output with 2

with 2 -preset and master controls.
The Dimmit range includes standard wall mounting models for

poly, rovided) with datators, rt. 15 DIF trimmers. compres- extra capacitors (p.
circuits. [1.20sion and airspaced up to 1250pF, and uits.

home and office, etc. Professional modules for industrial heating M. MISCELLANEOUS
applications, etc. Rotary and slider control versions. Ratings: 1000W; LEO III COMPUTER Transformer. mains pri., 16-0-16V
2000W; 3000W; 110V and 240V. Paper tape readers, Ampex TM2 fin with 9V tap at 14A sec., C2. 40uF 150V

Model SL800 sound to light converter. Modulates the light in time tape decks. card readers. Males paper capacitor.110p.0.1r.p.m. motor
with sound. Built in microphone. Just place unit near any sound source 4/1000 line printers. IBM type- with cam and microewitch. E130.

writers plus software. All available 0.2r.p.h. motor. £1.
-radio. hi-fi. TV, human voice, etc. No connections to speaker required, late -October.
simple wiring --similar to dimmer. Rating 800W. Complete with S.A.E. LIST. ENQUIRIES

full instructions. ALL PRICES OUOTED INCLUDE 8% VAT AND MAINLAND CARRIAGE
For full information on all modules and lighting control systems SURPLUS COMPONENTS AND EQUIPMENT WANTED FOR CASH

send 15p for our illustrated catalogue and price list. Personal callers
welcoe, visit our showroom for a demonstration of any of the
modulesm or systems. GREENWELD ELECTRONICS (PE9)

Mail Order Dept., wholesale/retail shop: 51 Shirley Park Road,

YOUNG ELECTRONICS LTD. Southampton (Tel. 0703 772501). Also callers at: 21 Deptford
Broadway SE8 (Tel. 01-692 2009), and 38 Lower Addiscombe

184 Royal College Street, London NW1 9NN. Tel. 01-267 0201 Road, Croydon (Tel. 01-688 2950)
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Over 150 zskze76

ways to os,,the twrYouon

Your _vectflow,sLrliserhooseengineer a tv-23

better future
SECURITY

find out how
in just 2 minutes

That's how long it will take you to fill In the coupon. Mail it today and
we'll send you full details and a free book. We have successfully trained
thousands of men at home-equipped them for higher pay and better,
more interesting jobs. We can do as much for YOU. A low-cost home
study course gets results fast-makes learning easier and something
to look forward to. There are no books to buy and you can pay -as -you -
learn.

Why not do the thing that really interests you? Without losing a day's
pay. you could quietly turn yourself into something of an expert.
Complete the coupon (or write if you prefer not to cut the page). No
obligation and nobody will call on you .. . but it could be the best thing
you ever did.

Others have done it, so can you
"Yesterday I received a letter from the Institution informing that my applica-
tion for Associate Membership had been approved. I can honestly say that this
has been the best value for money I have ever obtained. a view echoed by two
colleagues who recently commenced the course."-Student D.I.B.. Yorks.
"Completing your course. meant going from a job I detested to a job that I love.
with unlimited prospects."-Student J.A.0.. Dublin.
"My training quickly changed my earning capacity and. in the nest few years.
my earnings increased fourfold."-Student C.C.P.. Bucks.

RHO air FOR YOURSELF
hese letters. and there are mans more on file at Aldermaston College. speak

of the rewards that come to the man who has given himself the specialised know-
how employers seek. There's no surer way of getting ahead or of opening up
new opportunities for yourself. It will cost you a stamp to find out how we can
help you. Write to:

ALDERMASTON COLLEGE
Dept. OPEN°. Reading tiR7 4PF

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Practical Radio 8- Electronics
Certificate course includes a
learn while you build
3 transistor radio kit.
Everything you need to know

about Radio b'
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

wee weCUT OUT THIS COUPON insmewl
Tick or state subject of interest.

Post to address below.
MECHANICAL DRAUGHTSMANSHIP Construction
Society of Institute of Surveyors Institute
ngineers- Engineering L.C.S I.

k S.E.tMech.I Desgners CITY & GUILDS
Institute of (A.M I.E.D I General Budding
I. ngmeers & General tall branches)
I echnicians Draughtsmanship Heating & Vent.

M.I.E I Elec. Draughtsman- Inst. Clerk of
CITY & GUILDS ship 0 Works
Gen. Mech. Eng. Architectural Site Surveying
Maintenance Eng. Draughtsmanship Health Engineering
Welding Technical Drawing Road Construction
Gen Diesel Eng. Quantities
Sheet Metal Estimates
Work
Eng. Inspection
Eng Metallurgy

RADIO 8 TELE.
COMMUNICATIONS

Hydraulics
Structural Eng.

ELECTRICAL &
CITY & GUILDS
Telecoms.

ELECTRONIC Gen. Radio & TV GENERAL

IITY & GUILDS
fien. Electrical
Engineering
Electrical

Eng.
Radio Amateurs
Exam
Radio Servicing

0 Agricultural Eng.
Council of Fng.

El Institutions
0 Farm Science

I nstallations
tlectrical Maths

Plastics

Computer AUTOMOBILE &
Electronics AERONAUTICAL
Electronic Eng. Institute of the Supplementary
Practical Radio
& Electronics
!kith kit/ 0

Motor Industry
A M 1.1
MAA,IM1

courses for Nat.
Certificates.

MANAGEMENT 8
PRODUCTION

CITY & GUILDS
Auto Eng.
Gen. Auto Eng.

Institute of Cost
& Management

Motor Mechanics
Auto Diesel Eng. G.C.E.

Accints 0 Garage M'ment - choose from
Computer
Programming 0

AEC Aero
Engineering 58 '0' & 'A'

Works M.ment. 0 Exams level subjects.work Study
tien Production

0 Gen. Aero Eng.

Eng
Estimating &
Planning 0 CONSTRUCTIONAL
Storekeeping LI Institute of Building Coaching for many
Management L.I.0 B. 0 exams. including
Skills 0 A El T Clerk of C&G
Quality Control 0 Works 0

POST TODAY FOR A
BETTER TOMORROW

To Aldermaston College,
Dept. BPE80, Reading RG7 4PF

NAME
Block Capitals Please
ADDRESS

OTHER SUBJECTS

Ict.recitted bt ( 4 (.0

L

BPERO

AGE

11emher of B C (
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Publisher's Subscription Rate including postage for one year, Inland L3.25. Overseas £4.10, International Giro facilities Account No. 5122007. Please state reason for payment. "message
to payee-.
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or hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade. or affixed to or as part of any publication or advertising. literary or pictorial
matter whatsoever.
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SO MUCH MORE - AND YOU PAY
LESS VAT WITH HENRY'S LOW PRICES

You can build the Texan and Stereo FM Tuner
TEXAN 20 20 WATT IC STEREO AMPLIFIERS

Features glass fibre PC board, Gardners low field transformer. 6 ICs. 10 tran-
sistors plus diodes. etc. Designed by Texas Instruments engineers for Henry's

(and P.W. 1972). Supplied with full chassis work, detailed construction handbook and all
necessary parts. Full input and control facilities. Stabilised supply Overall size 15:in ' 21 in x 61 in.
Mains operated Free teak sleeve with every kit. E28.50 (G.B. post paid). BUILT AND TESTED £3500

STEREO FM TUNER
Features capacity diode tuning led and tuning meter indicators. stabilised power supply -mains operated.
High performance and sensitivity with unique station indication IC stereo decoder Overall size in teak sleeve
8in  2f in . 61 in.
Complete kit with teak sleeve. f21.00 (G.B. post paid). BUILT AND TESTED £24.95.

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!

TRANSISTORISED
MODULES

IJ bass,irange. Melinex domed
HE radiator plus crossover Built

12W speaker Tweeter systems Bin

into veneered cabinets size 18in
1 .

Tuners -Power Suppliers -Amplifiers (

2in 6+ in Price 219.50 pair
Carr . etc fl)

EXCLUSIVE DECCA -
KELLY SPEAKERS

Amplifiers (All single channel unless stated) p

4-300 9V 300mW 0/P 3-8 ohm, 1-10mV UP 1.75
2004 9V 250rnW 0/P 3-8 ohm. 10-100mV I/P 2.70
104 9V 1W 0/P 8-16 ohm. 10mV I/P 3,10
304 9V 3W 0/P 4-8 ohm. 10inV I/P 3 95
555 12V 3W 0/P 8-16 ohm. 150mV UP 4.10
555ST 12V If in . 11 in 0/P 8 ohm. 150mV I/P 5,95
E1258 12V 5W 0/P 4-16 ohm. 25-60mV I/P 5.10
608 24V 1011/ 0/P 4-8 ohm. 30-50rnV I/P 4-95
410 28V 10W 0/P 8 ohm. 160m5 I.P 4.95
620 45V 30W 0/P 4-8 ohm. 150mV I, P 9.95
Z40 30/35V 15W 0/P 4-8 ohm. 10OrnV I, P 5.45
Z60 45/50V 25W 0/P 4-0 ohm. 100-250mV 1/1. 6.95
SA6817 24V 6 . 6 0/P 8 ohm. 100mV I/P 10.20

Amplifiers with controls
E1210 12V 2f - 21W
R500 Mains 5W
SAC14 7 . 7W
SAC30 15 -15W
CA038 9V 1f - lf W
CA068 12V 3 + 3W

8 ohms
4-16 ohms
8 ohms
8 ohms
8 ohms
8 ohms

8.25
6.30

1175
1495
6.95

10.50

FM Modules
Mallard LP1186 FM tuner (front end) with data 10.7 MHz 0/P
Mallard LP1185 10 7 MHz IF unit with data
Gorier Permeability FM tuner (front end) 10.7 MHz CFP

4.85
450
420

FM and AM tuners and decoders
FM5231 (Tu 21 6V FM tuner
TU3 12V version (FM use with decoder)
SD4912. Decoder for Tu3.125
Stereo
SP62H 6V stereo FM tuner
A1007 9V MW -AM tuner
Sinclair 12/45V FM tuner stereo recorder for above
A1018 9V FM tuner in cabinet
A1005M (S) 9-12V stereo decoder FM for above
1062 12V stereo decoder. general purpose

7.95
7.95
7.65

14.95
4.60

1195
7.45

13.95
7.50
6.50

Preamplifiers
Sinclair Stereo 60 Preamplifier
E1300 Cart +/Tape/ Mic inputs 9V
E1310 Stereo 3-301111/ mat cart 9V
FF3 Stereo 3mV tape head 9V
3042 Stereo 5-20mV Meg. cart. mains
EQ25 Mono 3-250m5 Tape/Cart./Play 9V

6.75
2.65
4.75
4-95
5.95
1.95

Power Supplies -Mains input (* chassis -rest cased)
470C 61)9V 30OrnA with adaptors 2.25 P12 44-125 0 4-1A
P500 95 50OrnA 3.20 SE10.A 36 9125 IA stabilised
HC244R 36.74 9V 400rnA stabilised 5.50 P1076 344 6.7( 9125 iA
Pll 24V fA 03.30 Pt 5285 01 3.30 SE800A 1-15V 0-1A stabilised

7.15
12,75
4.20

17 50

EMI SPEAKERS
SPECIAL PURCHASE
I3in .8in chassis speakers (car,
packing 30p each or 50p pair).

150 TC IOW 8 ohm twin cone
22.20.  450TC IOW 4. 6 15 ohm with
twin tweeters and crossover E3.85
each.
EW 15W 8 ohm with tweeter 15.25
350 20W 8. 15 ohm with tweeter each 27.80
 Polished wood cabinet 2440

(Carr., etc. 35p each or 50p pair).

PHILIPS 8 WATT
FLUORESCENT UNIT
EXCLUSIVE PURCHASE

Brand new Philips 12V operated 8W fluorescent
tube units for standby lighting. Complete with tube
and instructions. Price 23.50 (P. P 25p).

EXCLUSIVE

5 WATT IC
AMPLIFIERS
Special purchase 5W output. 8-16 Ohm load. 30V'
max. d c operation complete with data. Price
21.50 each or 2 for E2-85.
Printed Circuit Panels 50p.

JOSTY KITS
ms" IN STOCK

( Post etc. 15p each)

p

AF20 Mono translator amp 5.61
AF25 Mixer 3.30
AF30 Mono tranaistor pre -amp 3.20
AF35 Emitter amplifier 2.43'
AF80 Small 0.5W amp. for mid. 4.05
AF305 Intercom 7.66
AF310/2 Mono amp. (for stereo

use two) 7.56
M160 Multivibrator 2.19
M1302 Transistortester 0.34
M191 Vu -Meter 5.37
M192 Stereo balance mater 594
LF380 Quadrophonic device II43
AT60 Psychedelic light control.

single channe110.02
AT65 Psychedelic light control.

3 channel 111.53
AT25 Window wiper robot 5.92
AT30 Photo cell switching unit 6.69
AT50 400W thee light dimmer

speed control 5.19
AT56 2-200W tried light dimmer

speed control 5.75
AT5 Automatic light control 3.75
GU330 Tremolo unit for gaiters,

etc. 9.10
HF61 Diode detector 3.87
HF65 Frequency modulated FM

transmitter 3.21
HF75 FM transistor receiver 3.50
HF310 FM tuner unit 18.31
HF325 De -luxe FM tuner unit 38.34
HF330 Stereo decoder for use

with 11E310/32510+5a
GP310 Stereo pre -amp (for use

with 2 AF310) nea
GP312 Basis circuit board 10.02
GP304 Basis circuit board 5-33
HF380 Aerial amp for LW to VHF 0.03
HF395 Broadband aerial amp 2.10
NT10 Power supply 100mA 95
stab and 12V unstable 6.27
NT300 Prof. stab. power supply 13.17
NT310 Power pack 2.15V 2A 554
NT305 Voltage 5.84
NT330 Power pack AF310a3P304 5.27
NT315 P/S 240V a.c. to 4-5-15V

do. 500mA 12+06
AEI Output stage 100i0W 1.94
AE2 Pre -amplifier 1.32
AE3 Diode -receiver 2.05
AE4 Flasher 1.26
AE5 Astable multivibretor 1.14
AE6 Monostabla multlyibrator 1.11
AE7 RC generator 109
AE8 Baseline, 1.08
AE9 Treblefilter 1.05
AE10 CCIR-fitter 1.08

SINCLAIR MODULES
AND KITS

UHF TV TUNERS
625 line receiver UHF transistorised tuners FM
U.K.operation. Brand new (P 6 P 25p each)
TYPE C variable tuning 22.50. TYPE B 4 -button
push-button (adjustable) 0.50.

FREE STOCK LISTS
No 36 Transistors. valves. semiconductors.
No. 18 Disco lighting, high -power sound.
No 17 Hi-Fi, TV -tape equipment.
Send large S A E with all enquiries
Phone or call any centre for best prices. Bercloy/
Access cards welcome. Credit terms for callers.

SINCLAIR PROJECT IN
ST80 Stereo pre -amp
Audio Filter unit
Z40 15W amp.
Z60 25W Amp.

11.85
6,95
5 45
6.95

P25 Power suppliee for 1 or 2 Z40 4.94
PZ6 Power supplies (5' Tab) for

I or 2 240 7.1111
PZ8 Power supplies (S Tab) for

1 or 2 ZOO 7.99
TRANSFORMER FOR PZ8 3.95
FM TUNER 11.95
STEREO DECODER 7-95
All above post paid (0.19. only)
IC20 power amp kit 7.95
PZ20 power supply for 1 or 21C20 5.45

TRANSISTORS/SEMICONDUCTORS
U.K. s largest stockists of branded guaranteed
devices at low prices.

EXTRA DISCOUNTS
Any on type.
Extra 10% for 12 , 15% 25 .. 20% 100 

The above also applies to mixed
SN74 series IC. Get your free stock list now -new
1974-75 edition now available (Ref No. 36)

HENRY'S HOME ENTERTAINMENT CENTRES
354/6 Edgware Rd.. W2 (01-402 5854). 376/8 Edgware Rd.. W2 (01-723 0818). 372
Edgware Rd.. W2 (01-402 8140). 120 Shaftesbury Ave., WI (01-437 9692). 230 Tot-
tenham Court Rd.. W1 (01-580 1785). 144 Burnt Oak B way. Burnt Oak, Edgware
(01-952 74021. 190/4 Station Rd.. Harrow. Middx. (01-863 7788).
Out of Town:
256 Banbury Rd . Summertown, Oxford ( (0865) 530721,55 Gloucester Rd.. Bristol 7

( (0272) 45791).

PACKAGE DEALS (carr/p. 35p)
2 . 240, ST80. P25 25.00
2  Z80, 5T80. PZ6 27.75
2 . 260. ST80. PZ8 trans. 34.40
Cambridge calculator kit 213.94 (post

taco

Sinclair Specie! Purchases
*Protect 60 stereo preemP ce.70 IOW
Project 605 Kit [1995 best 25p1 20Pi
012 SW Amp c1.20 (post 15p1

SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS. 8% VAT TO BE ADDED TO ALL ORDERS. VAT -UK ONLY.

Henry's RADIO
EDGWARE ROAD, W2

Electronic Centres
404-406 Electronic Components & Equipment 01-402 8381
309 PA -Disco -Lighting High Power Sound 01-723 6963
303 Special offers and bargains store
All mail to 303 Edgware Road. London W2 1BW

Prices correct at time of preparation. Subject to change without notice. E. &O. E.

Hi Fi and
Electronics
Centres Ope
9 arrt - 6 pm
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TYPE
AC107
AC121
AC126
AC127
AC128
AC151
AC152
AC153
AC153K
AC176
AC176K
AC187
AC187K
AC188
AC188K
ACY17
ACY18
ACY19
ACY20
ACY21
ACY22
ACY28
ACY29
ACY30
ACY39
ACY40
ACY41
ACY44
A D133
AD136
AD140
AD142
AD143
AD149
A D150
AD161
AD162
AD163
ADZ11
AF109R
AF114
AF115
AF116
AF117
AF118
it F121
AF125
AF126
AF127
A F139
AF178
A F179
AF180
AF200U
AF201U
AF239
AF239S
AF240
AF279
AF280
AF306
AFY42
AL102
AL103
ASY26
ASY27
ASY28
ASY29
ASY48
ASY70
AUY21
AUY22
BC107
BC108
BC109
BC113
BC114
BC115
BC116
BC116A
BC117
BC119
BC121
BC122
BC125

BC126
BC140
BC141
BC142
BC143
BC148
BC149
BC153
BC154
BC157
BC158
BC159
BC160
BC161
BC168
BC169
BC172

DIAG. MAKE
26 Mul
2 Ste
2 Mul
2 Mul
2 NKT
2 Ste
2 Sie
2 Sie
34 Ste
2 NKT
34 Cie
2 Mul
34 Sle
2 Mul
34 Ste
3 Mul
3 Mul
3 Mul
3 Mul
3 Mul
3 Mul
2 NKT
2 NKT
2 NKT
3 NKT
3 NKT
3 NKT
3 NKT
35 Ste
4 Ste
5 NKT
5 NKT
5 NKT
5 NKT
5 Sle
6 Ste
6 Ste
5 Ste
1 Mul
7a Ste
8 Mul
8 Mul
8 Mul
8 Mul
8 Mul
73 NMT
7a NKT
7a NKT
7a NKT
7a SGS
9 Mul
9 Mul
9 Mul
7b Sle
7b Ste
7a Ste
7a Sle
7a Ste
10 Ste
10 Sle
16c Ste
7a Ste
5 SGS
5 SGS
3 Sle

Sle
3 NKT
3 NKT
2 Ste
2 Sle
35 Ste
35 Sle
11 SGS
11 SGS
11 SGS
12 SGS
12 SGS
13 SGS
13 SGS
13 SGS
13 SGS
14 SGS
28 Ste
28 Ste
13 SGS
13 SGS
14 SGS
14 SGS
14 TI
14 TI
15a Ste
15a Ste
12 SGS
12 SGS
15a Ste
15a Ste
15a Sle
14 SGS
14 SGS
16a Sle
16a Sle
16b ITT

TYPE
BC177
BC178
BC179
BC182
BC182L
BC183
BC184L
BC186
BC202
BC207
BC208
BC209
BC212L
BC214L
BC237
BC238
BC239
BC257
BC258
BC259
BC261A
BC261B
BC262A
BC262B
BC263A
BC263B
BC264L
BC288
BC297
BC300
BC301
BC302
BC303
BC307
BC308
BC309
BC327
BC328
BC337
BC338
BCX70
BCY30
BCY31
BCY32
BCY33
8CY34
BCY38
BCY39
BCY40
BCY42
BCY43
BCY54
BCY58
BCY58A
BCY59
BCY66
BCY70
BCY71
BCY72
BCY78
BCY79
BCZ11
BD127
BD128
BD129
BD130
BD131
BD132
BD135
BD136
BD137
BD138
BD139
BD140
BD234
BD236

DIAG.
11

11

11

11

11

11

16a
16a
28

12

12

12

16a
16a
16c
16c
16c
16a
16a
16a
11

11

11

11

11

11

16e
14
11

14

14
14
14
16c
16c
16c
16c
16c
16c
16e
18

3

3

3

3

3

3

3

3

11

11

5

11

11

11

11

11

11

11

11

11

1

19

19

19

5

19

19

19

19

19

19

19

19

19

19

BD238 19

BD433 to BD438 19
BD439 to BD442 19
BD533 to BD538 31
BDY10
BDY11
BDY20
BDY38
BDY60
BDY61
BDY62
BF115
BF152
BF154
BF158 to BF160
BF161
BF163
BF166
BF167
BF173
BF179
BF180
BF181
BF184
BF185
BF194

5

5

5

5

5

5

5

7b
12

12

12

7a
12

7a
7b
7b
3

7a

7a
7b
7b
15b

MAKE
SGS
SGS
NAS
Ti
Ti
TI

Ti
TI
Sle
SGS
SGS
SGS
TI
TI
AEG
AEG
AEG
Ste
Sie
Ste
ITT
ITT
ITT
ITT
ITT
ITT
TI
SGS
SGS
SGS
SGS
SGS
SGS
Ste
Ste
Sie
Ste
Ste
Ste
Sie
Ste
Mul
Mul
Mul
Mul
Mut
Mul
Mul
Mul
Fer
Fer
Mul
AEG
TI
AEG
Ste
Mul
Mul
Mul
AEG
AEG
Mul
AEG
AEG
AEG
Ste
Mul
Mul
Ste
Ste
Ste
Sie
Ste
Sie
Ste
Sie
Sle
Ste
Ste
Ste
Mul
Mul
Mul
Mul
Mul
Mul
Mul
Mul
SGS
SGS
SGS
SGS
SGS
SGS
SGS
SGS
Mul
Mul
Mul
AEG
AEG
Mul

TYPE
BF195
BF196
BF197
BF198
BF199
BF200
BF222
BF237
BF238
BF240
BF243
BF244
BF246
BF246A
BF254
BF255
BF257
BF258
BF259
BF310
BF311
BF362
BF379
BF411
BF412
BF440
BFS92
BFS93
BFX29
BFX30
BFX84
BFX85
BFX86
BFX87
BFX88
BFX89
BFX93A
BFX98
BFY10
BFY11
BFY18
B FY19
BFY51
BFY52
BFY53
BFY56
BFY56A
BFY57
BFY63
BFY74
BFY75
BFY76
BFY79
BFY80
BFY85
BFY86
BFY90
BLY47
BLY48
BLY49
BLY50
BLY50A
BLY61
BSV15
BSV16
BSV46
BSV49A
BSV57
BSV60
BSV69
BSX19
BSX20
BSX27
BSX28
BSX29
BSX30
BSX32
BSX33
BSX36
BSX39
BSX60
BSX61
BSX77
BSX78
BSX87
BSX88
BSX93
BSY17
BSY18
BSY34
BSY38
BSY39
BSY40
BSY41
BSY58
BSY62
BSY63
BSY95A
BU204
BU205
BU208
BU209

DIAG.
15b
15b
15b
16d
16d
7a
7a

36a
36a
16d
36a
16e
16e
16e
16d
16d
14

14

14
16c
16d
10

16c
16c
16c
16d
14

14

3

3

3

3

3

3

3

7a

11

14

3

3

11

11

3

3

3

3

3

14
14

11

11

11

11

11

3

3

7a

5

5

5

5

6
14

14

14

11

11

16g
14

14

11

11

11

11

11

14

14

11

11

11

3

3

11

11

11

11

11

11

11

14

11

11

11

11

14

11

11

11

5

5

5

5

MAKE
Mul
Mul
Mul
AEG
AEG
Mul
SGS
Ti
Ti
AEG
TI
TI
TI
TI
AEG
AEG
SGS
SGS
SGS
AEG
AEG
Sie
AEG
AEG
AEG
AEG
NAS
NAS
NKT
NKT
NKT
NKT
NKT
NKT
NKT
Ph
TI
SGS
Ph
Ph
SGS
SGS
NKT
NKT
NKT
SGS
SGS
SGS
SGS
SGS
SGS
SGS
SGS
AEG
AEG
AEG
AEG
TI
TI
TI
TI
TI
TI
AEG
AEG
ITT
ITT
AEG
AEG
AEG
NKT
NKT
NKT
SGS
SGS
SGS
SGS
SGS
SGS
SGS
NKT
NKT
Mut
Mul
SGS
SGS
SGS
Ste
Sie
Sie
Mul
Mul
Mul
Mul
Ste
Ste
Sle
NKT
AEG
AEG
AEG
AEG

1 2 3 4

a e b case

b b e case
d 9 case

d 5 d case

e d case

®TO 39
plastic

e0c

III2OTO1

2

1D3 III4

® TO 72 TO7

0 TO 39
metal

1 c

III 111

ce
0 0 0

b

e

e b

21 TO 98

@ TO 3
plastic

TYPE

BU310
BU311
BU312
BUY21
BUY48
BUY68

C451
C452

GET895
GET896
GET897
GET898
GET914
GET929
GET930

MAT100
MAT101
MAT120
MAT121
MJ480
MJ481
MJ490
MJ491
MJE2955
MJE2955K
MJE3055

DIAG. MAKE
5 Sle
5 Ste
5 Ste
5 TI
14 SGS
14 SGS

3 SGS
3 SGS

3 Mul
3 Mul
3 Mul
3 Mul
11 GE
11 GE
11 GE

2 Sin
2 Sin
2 Sin
2 Sin
5 Mo
5 Mo
5 Mo
5 Mo
37a Mo
37b Mo
37a Mo

b

1 2 3

30 TO 5

spot

c

screen

2 3

a e b

b b e

08
C) SOT 25

e

152b1

b2

@TO 53 °

'it]

b c e

31

@TO -63

b2

24 0-04°

(4

b
O

screen

Ci) TO 12

TO 8

ae c b

be b c

cc b e

dc e b

es g d

fd s g

g b2 e b1

h e b2 b1

c b e
f  -)

1)

e

35 T041

C) TO 3

@ TO 50

0 0

0 TO 92

spot

33 Kit in

r --

b

eo oc

spotcase
0 TO 105

2 3

a e b

b b e

(31) 1 2 3 C)

metal face

6®T066

b

10T018
metal

b

ce

b

@T*018
plastic

e b

18 SOT -23

c
r--

. )

CD, SOT -32

® U-32

case

ui

2

1066
plastic

1 2 3

a e b c

b b2 e b1

KEY TO LEADS
b base c collector e emitter d drain g gate s source

KEY TO MANUFACTURERS
AEG AEG-Telefunken NKT Newmarket
Fer Ferranti NS National Semiconductor
GE General Electric Ph Philips
ITT ITT Sie Siemens
Mo Motorola Sin Sinclair Radlonics
Mul Muliard SGS SGS-ATES
NAS North American Semiconductor Ti Texas instruments

(Some devices shown have more than one manufacturer)

O I.P.C. MAGAZINES LTD. 1974

NOTE: The publishers of this chart cannot accept responsibility for any errors that may have occurred.

TYPE

MJE3055K
MP F102
MPF103
MPF104
MPF105
MPF106
NKT0033
NKT0128
NKT211
NKT212
NKT213
NKT216
NKT217
NKT218
NKT223
NKT271
NKT275
NKT281
NKT351
NKT401
NKT402
NKT403
NKT404
NKT405
NKT406
NKT451
NKT452

DIAG.

37b
161

16f
161

16f
16f
6
3

2

2

2

2

2

2

3

2

2

2

4

5

5

5

5

5

5

5

5

MAKE
Mo
Mo
Mo
Mo
Mo
Mo
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT

0C42
0C43
0C44
0C45
0C46
0C47
0057
0058
0059
0060
0065N
0066N
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0081D
0082
0083
0084
0C122
0C123
0C139
0C140
0C170
0C171
0C200
0C201
0C202
OC203
0C204
0C205
0C206
0C207
OCP71
TIP29
TIP29A
TIP30
TIP31
TIP32
TIP32A
TIP33
TIP33A
TIP34
TIP34A
TIP34B
TIP35
TIP36
TIP36A
TIP41
TIP41A
TIP41B
TIP42
TIP42A
TIP42B
TIP2955
TIP3054
TIP3055
TIS43
TIS56
TIS57
TIS58
TIS59
ZTX107
ZTX108
ZTX109
ZTX300
ZTX302
ZTX303
ZTX304
ZTX314
ITX320
ZTX330
ZTX500
ZTX501
ZTX502
ZTX503
ZTX504
ITX530
ZTX531
40250
40251
40347
40348
40349
40361

TYPE DIAG. MAKE
NKT453 5 NKT
NKT713 2 NKT
NKT4054 6 NKT
NKT4055 5 NKT
NKT13329 11 NKT
NKT13429 11 NKT
0C19 to 0C36 5 Mul
0C41 26 Mul

26 Mul
26 Mul
26 Mul
26 Mul
26 Ph
26 Ph
27 Mul
27 Mul
27 Mul
27 Mul
2 NKT
2 NKT
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
2 Mul
2 Mul
8 Mul
8 Mul
26 Mul
26 Mul
8 Mul
8 Mul
26
26
6

26
26

26 Mul
26 Mul
26 Mul
26 Mul
29 Ti
29 TI
29 TI
29 TI
29 TI
29 TI
30 Ti
30 TI
30 Ti
30 TI
30 Ti
30 Ti
30 TI
30 TI
29 TI
29 TI
29 TI
29 TI
29 Ti
29 TI
30 TI
29 TI
30 TI
16h TI
7a Ti
7a TI
16e TI
16e Ti
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
6 RCA
5 RCA
3 RCA
3 RCA
3 RCA
3 RCA

TYPE
40362
40363
40389
40394
40395

40406
40407
40408
40409
40410
40411
40414
40439
2N404
2N404A
2N489
2N490
2N491
2N492
2N493
2N696
2N697
2N698
2N699
2N706
2N706A
2N708
2N709
2N711
2N718
2N718A
2N726
2N834
2N914
2N916
2N918
2N929
2N930
2N956
2N1090
9.41091

2N1131
Mul 2N 132
Mu 1 2" 1302
Mul 12N1303
Mul 2N1304
Mul 2N1305

N1306
N1307

,N1308
2 11309
21 1483
21 1507
2/ 1613
21 1631
2N1632
2N1637
2N1638
2N1639
2N1701
2N1711
2N1890
2N1893
2N1936
2N1937
2N2017
2N2147
2N2148
2N2151
2N2160
2N2192
2N2192A
2N2193
2N2194
2N2195
2N2218
2N2218A
2N2219
2N2219A
2N2220
2N2221
2N2221A
2N2222
2N2222A
2N2368
2N2369
2N2369A
2N2646
2N2647
2N2711
2142712
2N2713
2N2714
2N2904
2N2904A
2N2905
2N2905A
2N2906
2N2906A
2N2907
2N2907A
2N2923

DIAG. MAKE TYPE
3 RCA 2N2924
5 RCA 2N2925
3 RCA 2N2926
3 RCA 2N3012
2 RCA 2N3053
3 RCA 2N3054
3 RCA 2N3055
3 RCA 2N3134
3 RCA 2N3390
3 RCA 2N3391
5 RCA 2N3392
7a RCA 2N3393
5 RCA 2N3394
3 RCA 2N3402
3 RCA 2N3403
24 GE 2N3405
24 GE 2N3414
24 GE 2N3416
24 GE 2N3417
24 GE 2N3439
14 SGS 2N3440
14 SGS 2N3441
14 SGS 2N3442
14 SGS 2N3564
11 RCA 2N3638
11 RCA 2N3638A
11 NAS 2N3639
11 RCA 2N3641 to
11 RCA 2N3645
11 TI 2N3702
11 RCA 2N3703
11 TI 2N3704
11 RCA 2N3705
11 RCA 2N3706
11 SGS 2N3707
7a RCA 2N3708
11 SGS 2N3709
11 SOS 2N3710
11 SGS 2N3711
3 RCA 2N3713
3 RCA 2N3714
3 TI 2N3715
14 SGS 2N3716
3 RCA 2N3725
3 RCA 2N3771
3 RCA 2N3772
3 RCA 2N3773
3 NKT 2N3791
3 NKT 2N3792
3 NKT 2N3798
3 NKT 2N3819
4 RCA 2N3820
3 TI 2N3823
3 RCA 2N3854
25 RCA 2N3855
2 RCA 2N3856
2 GE 2N3858
2 GE 2N3859
2 RCA 2N3860
4 GE 2N3877
3 GE 2N3900
14 TI 2N3901
3 GE 2N3903
32 TI 2N3904
32 TI 2N3905
3 NAS 2N3906
5 RCA 2N3980
5 GE 2N4036
38 Ti 2N4037
24 TI 2N4058
3 GE 2N4059
3 GE 2N4060
3 GE 2N4061
3 TI 2N4062
3 GE 2N4286 to
3 NKT 2N4294
3 NKT 2N4401
3 NKT 2N4891
3 NKT 2N4892
11 TI 2N4893
11 Fer 2N5142
11 Fer 2N5172
11 Ti 2N5174
11 TI 2N5175
11 T1 2N5176
11 TI 2N5267
11 TI 2N5457
23 Mo 2N5458
23 Mo 2N5459
21 GE 2S024
21 GE 2S034
21 GE 2S035
21 GE 2S036
3 TI 2S303
3 TI 2S304
3 TI 2S305
3 TI 2S306
11 TI 2S307
11 TI 3N108
11 Fer 3N109
11 Fer 3N110
21 GE 3N111

DIAG. MAKE
21

21

21

11

3

22
5

3

21

21

21

21

21

21

21

21

21

21

21

3

3

6
5

17
17
17

17
17

GE
GE
GE
NAS
Ti
RCA
TI
NAS
GE
GE
GE
GE
GE
GE
GE
GE
GE
GE
GE
RCA
RCA
RCA
RCA
SGS
NAS
NAS
NAS
SGS

16a TI
16a TI
16a TI
16a TI
16a Ti
16a TI
16a TI
16a TI
16a TI
16a TI
5 TI
5 TI
5 TI
5 TI
3 NAS
5 RCA
5 RCA
5 RCA
5 Mo
5 Ti
11 Mo
16e Ti
16e TI
7d TI
21 GE
21 GE
21 GE
21 GE
21 GE
21 GE
21 GE
21 GE
21 GE
16b Mo
16b Mo
16b Mo
16b Mo
23 TI
3 RCA
3 RCA
16a TI
16a TI
16a Ti
16a TI
16a TI
20 NS

16b
36b
36 b
36 b
27
21

21

21

21

7e
16f
16f
161

22
5

5

5

3

3

3

3

3

NAS
TI
TI
Ti
NAS
GE
GE
GE
GE
Mo
Mo
Mo
Mo
TI
TI
TI
TI
TI
TI
TI
TI
TI

7a TI
7a TI
7a TI
7a TI



TYPE
AC107
AC121
AC126
AC127
AC128
AC151
AC152
AC153
AC153K
AC176
AC176K
AC187
AC187K
AC188
AC188K
ACY17
ACY18
ACY19
ACY20
ACY21
ACY22
ACY28
ACY29
ACY30
ACY39
ACY40
ACY41
ACY44
A D133
AD136
AD140
AD142
AD143
AD149
A D150
AD161
AD162
AD163
ADZ11
AF109R
AF114
AF115
AF116
AF117
AF118
it F121
AF125
AF126
AF127
A F139
AF178
A F179
AF180
AF200U
AF201U
AF239
AF239S
AF240
AF279
AF280
AF306
AFY42
AL102
AL103
ASY26
ASY27
ASY28
ASY29
ASY48
ASY70
AUY21
AUY22
BC107
BC108
BC109
BC113
BC114
BC115
BC116
BC116A
BC117
BC119
BC121
BC122
BC125

BC126
BC140
BC141
BC142
BC143
BC148
BC149
BC153
BC154
BC157
BC158
BC159
BC160
BC161
BC168
BC169
BC172

DIAG. MAKE
26 Mul
2 Ste
2 Mul
2 Mul
2 NKT
2 Ste
2 Sie
2 Sie
34 Ste
2 NKT
34 Cie
2 Mul
34 Sle
2 Mul
34 Ste
3 Mul
3 Mul
3 Mul
3 Mul
3 Mul
3 Mul
2 NKT
2 NKT
2 NKT
3 NKT
3 NKT
3 NKT
3 NKT
35 Ste
4 Ste
5 NKT
5 NKT
5 NKT
5 NKT
5 Sle
6 Ste
6 Ste
5 Ste
1 Mul
7a Ste
8 Mul
8 Mul
8 Mul
8 Mul
8 Mul
73 NMT
7a NKT
7a NKT
7a NKT
7a SGS
9 Mul
9 Mul
9 Mul
7b Sle
7b Ste
7a Ste
7a Sle
7a Ste
10 Ste
10 Sle
16c Ste
7a Ste
5 SGS
5 SGS
3 Sle

Sle
3 NKT
3 NKT
2 Ste
2 Sle
35 Ste
35 Sle
11 SGS
11 SGS
11 SGS
12 SGS
12 SGS
13 SGS
13 SGS
13 SGS
13 SGS
14 SGS
28 Ste
28 Ste
13 SGS
13 SGS
14 SGS
14 SGS
14 TI
14 TI
15a Ste
15a Ste
12 SGS
12 SGS
15a Ste
15a Ste
15a Sle
14 SGS
14 SGS
16a Sle
16a Sle
16b ITT

TYPE
BC177
BC178
BC179
BC182
BC182L
BC183
BC184L
BC186
BC202
BC207
BC208
BC209
BC212L
BC214L
BC237
BC238
BC239
BC257
BC258
BC259
BC261A
BC261B
BC262A
BC262B
BC263A
BC263B
BC264L
BC288
BC297
BC300
BC301
BC302
BC303
BC307
BC308
BC309
BC327
BC328
BC337
BC338
BCX70
BCY30
BCY31
BCY32
BCY33
8CY34
BCY38
BCY39
BCY40
BCY42
BCY43
BCY54
BCY58
BCY58A
BCY59
BCY66
BCY70
BCY71
BCY72
BCY78
BCY79
BCZ11
BD127
BD128
BD129
BD130
BD131
BD132
BD135
BD136
BD137
BD138
BD139
BD140
BD234
BD236

DIAG.
11

11

11

11

11

11

16a
16a
28

12

12

12

16a
16a
16c
16c
16c
16a
16a
16a
11

11

11

11

11

11

16e
14
11

14

14
14
14
16c
16c
16c
16c
16c
16c
16e
18

3

3

3

3

3

3

3

3

11

11

5

11

11

11

11

11

11

11

11

11

1

19

19

19

5

19

19

19

19

19

19

19

19

19

19

BD238 19

BD433 to BD438 19
BD439 to BD442 19
BD533 to BD538 31
BDY10
BDY11
BDY20
BDY38
BDY60
BDY61
BDY62
BF115
BF152
BF154
BF158 to BF160
BF161
BF163
BF166
BF167
BF173
BF179
BF180
BF181
BF184
BF185
BF194

5

5

5

5

5

5

5

7b
12

12

12

7a
12

7a
7b
7b
3

7a

7a
7b
7b
15b

MAKE
SGS
SGS
NAS
Ti
Ti
TI

Ti
TI
Sle
SGS
SGS
SGS
TI
TI
AEG
AEG
AEG
Ste
Sie
Ste
ITT
ITT
ITT
ITT
ITT
ITT
TI
SGS
SGS
SGS
SGS
SGS
SGS
Ste
Ste
Sie
Ste
Ste
Ste
Sie
Ste
Mul
Mul
Mul
Mul
Mut
Mul
Mul
Mul
Fer
Fer
Mul
AEG
TI
AEG
Ste
Mul
Mul
Mul
AEG
AEG
Mul
AEG
AEG
AEG
Ste
Mul
Mul
Ste
Ste
Ste
Sie
Ste
Sie
Ste
Sie
Sle
Ste
Ste
Ste
Mul
Mul
Mul
Mul
Mul
Mul
Mul
Mul
SGS
SGS
SGS
SGS
SGS
SGS
SGS
SGS
Mul
Mul
Mul
AEG
AEG
Mul

TYPE
BF195
BF196
BF197
BF198
BF199
BF200
BF222
BF237
BF238
BF240
BF243
BF244
BF246
BF246A
BF254
BF255
BF257
BF258
BF259
BF310
BF311
BF362
BF379
BF411
BF412
BF440
BFS92
BFS93
BFX29
BFX30
BFX84
BFX85
BFX86
BFX87
BFX88
BFX89
BFX93A
BFX98
BFY10
BFY11
BFY18
B FY19
BFY51
BFY52
BFY53
BFY56
BFY56A
BFY57
BFY63
BFY74
BFY75
BFY76
BFY79
BFY80
BFY85
BFY86
BFY90
BLY47
BLY48
BLY49
BLY50
BLY50A
BLY61
BSV15
BSV16
BSV46
BSV49A
BSV57
BSV60
BSV69
BSX19
BSX20
BSX27
BSX28
BSX29
BSX30
BSX32
BSX33
BSX36
BSX39
BSX60
BSX61
BSX77
BSX78
BSX87
BSX88
BSX93
BSY17
BSY18
BSY34
BSY38
BSY39
BSY40
BSY41
BSY58
BSY62
BSY63
BSY95A
BU204
BU205
BU208
BU209

DIAG.
15b
15b
15b
16d
16d
7a
7a

36a
36a
16d
36a
16e
16e
16e
16d
16d
14

14

14
16c
16d
10

16c
16c
16c
16d
14

14

3

3

3

3

3

3

3

7a

11

14

3

3

11

11

3

3

3

3

3

14
14

11

11

11

11

11

3

3

7a

5

5

5

5

6
14

14

14

11

11

16g
14

14

11

11

11

11

11

14

14

11

11

11

3

3

11

11

11

11

11

11

11

14

11

11

11

11

14

11

11

11

5

5

5

5

MAKE
Mul
Mul
Mul
AEG
AEG
Mul
SGS
Ti
Ti
AEG
TI
TI
TI
TI
AEG
AEG
SGS
SGS
SGS
AEG
AEG
Sie
AEG
AEG
AEG
AEG
NAS
NAS
NKT
NKT
NKT
NKT
NKT
NKT
NKT
Ph
TI
SGS
Ph
Ph
SGS
SGS
NKT
NKT
NKT
SGS
SGS
SGS
SGS
SGS
SGS
SGS
SGS
AEG
AEG
AEG
AEG
TI
TI
TI
TI
TI
TI
AEG
AEG
ITT
ITT
AEG
AEG
AEG
NKT
NKT
NKT
SGS
SGS
SGS
SGS
SGS
SGS
SGS
NKT
NKT
Mut
Mul
SGS
SGS
SGS
Ste
Sie
Sie
Mul
Mul
Mul
Mul
Ste
Ste
Sle
NKT
AEG
AEG
AEG
AEG

1 2 3 4

a e b case

b b e case
d 9 case

d 5 d case

e d case

®TO 39
plastic

e0c

III2OTO1

2

1D3 III4

® TO 72 TO7

0 TO 39
metal

1 c

III 111

ce
0 0 0

b

e

e b

21 TO 98

@ TO 3
plastic

TYPE

BU310
BU311
BU312
BUY21
BUY48
BUY68

C451
C452

GET895
GET896
GET897
GET898
GET914
GET929
GET930

MAT100
MAT101
MAT120
MAT121
MJ480
MJ481
MJ490
MJ491
MJE2955
MJE2955K
MJE3055

DIAG. MAKE
5 Sle
5 Ste
5 Ste
5 TI
14 SGS
14 SGS

3 SGS
3 SGS

3 Mul
3 Mul
3 Mul
3 Mul
11 GE
11 GE
11 GE

2 Sin
2 Sin
2 Sin
2 Sin
5 Mo
5 Mo
5 Mo
5 Mo
37a Mo
37b Mo
37a Mo

b

1 2 3

30 TO 5

spot

c

screen

2 3

a e b

b b e

08
C) SOT 25

e

152b1

b2

@TO 53 °

'it]

b c e

31

@TO -63

b2

24 0-04°

(4

b
O

screen

Ci) TO 12

TO 8

ae c b

be b c

cc b e

dc e b

es g d

fd s g

g b2 e b1

h e b2 b1

c b e
f  -)

1)

e

35 T041

C) TO 3

@ TO 50

0 0

0 TO 92

spot

33 Kit in

r --

b

eo oc

spotcase
0 TO 105

2 3

a e b

b b e

(31) 1 2 3 C)

metal face

6®T066

b

10T018
metal

b

ce

b

@T*018
plastic

e b

18 SOT -23

c
r--

. )

CD, SOT -32

® U-32

case

ui

2

1066
plastic

1 2 3

a e b c

b b2 e b1

KEY TO LEADS
b base c collector e emitter d drain g gate s source

KEY TO MANUFACTURERS
AEG AEG-Telefunken NKT Newmarket
Fer Ferranti NS National Semiconductor
GE General Electric Ph Philips
ITT ITT Sie Siemens
Mo Motorola Sin Sinclair Radlonics
Mul Muliard SGS SGS-ATES
NAS North American Semiconductor Ti Texas instruments

(Some devices shown have more than one manufacturer)

O I.P.C. MAGAZINES LTD. 1974

NOTE: The publishers of this chart cannot accept responsibility for any errors that may have occurred.

TYPE

MJE3055K
MP F102
MPF103
MPF104
MPF105
MPF106
NKT0033
NKT0128
NKT211
NKT212
NKT213
NKT216
NKT217
NKT218
NKT223
NKT271
NKT275
NKT281
NKT351
NKT401
NKT402
NKT403
NKT404
NKT405
NKT406
NKT451
NKT452

DIAG.

37b
161

16f
161

16f
16f
6
3

2

2

2

2

2

2

3

2

2

2

4

5

5

5

5

5

5

5

5

MAKE
Mo
Mo
Mo
Mo
Mo
Mo
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT
NKT

0C42
0C43
0C44
0C45
0C46
0C47
0057
0058
0059
0060
0065N
0066N
0070
0071
0072
0073
0074
0075
0076
0077
0078
0079
0080
0081
0081D
0082
0083
0084
0C122
0C123
0C139
0C140
0C170
0C171
0C200
0C201
0C202
OC203
0C204
0C205
0C206
0C207
OCP71
TIP29
TIP29A
TIP30
TIP31
TIP32
TIP32A
TIP33
TIP33A
TIP34
TIP34A
TIP34B
TIP35
TIP36
TIP36A
TIP41
TIP41A
TIP41B
TIP42
TIP42A
TIP42B
TIP2955
TIP3054
TIP3055
TIS43
TIS56
TIS57
TIS58
TIS59
ZTX107
ZTX108
ZTX109
ZTX300
ZTX302
ZTX303
ZTX304
ZTX314
ITX320
ZTX330
ZTX500
ZTX501
ZTX502
ZTX503
ZTX504
ITX530
ZTX531
40250
40251
40347
40348
40349
40361

TYPE DIAG. MAKE
NKT453 5 NKT
NKT713 2 NKT
NKT4054 6 NKT
NKT4055 5 NKT
NKT13329 11 NKT
NKT13429 11 NKT
0C19 to 0C36 5 Mul
0C41 26 Mul

26 Mul
26 Mul
26 Mul
26 Mul
26 Ph
26 Ph
27 Mul
27 Mul
27 Mul
27 Mul
2 NKT
2 NKT
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
26 Mul
2 Mul
2 Mul
8 Mul
8 Mul
26 Mul
26 Mul
8 Mul
8 Mul
26
26
6

26
26

26 Mul
26 Mul
26 Mul
26 Mul
29 Ti
29 TI
29 TI
29 TI
29 TI
29 TI
30 Ti
30 TI
30 Ti
30 TI
30 Ti
30 Ti
30 TI
30 TI
29 TI
29 TI
29 TI
29 TI
29 Ti
29 TI
30 TI
29 TI
30 TI
16h TI
7a Ti
7a TI
16e TI
16e Ti
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
33 Fer
6 RCA
5 RCA
3 RCA
3 RCA
3 RCA
3 RCA

TYPE
40362
40363
40389
40394
40395

40406
40407
40408
40409
40410
40411
40414
40439
2N404
2N404A
2N489
2N490
2N491
2N492
2N493
2N696
2N697
2N698
2N699
2N706
2N706A
2N708
2N709
2N711
2N718
2N718A
2N726
2N834
2N914
2N916
2N918
2N929
2N930
2N956
2N1090
9.41091

2N1131
Mul 2N 132
Mu 1 2" 1302
Mul 12N1303
Mul 2N1304
Mul 2N1305

N1306
N1307

,N1308
2 11309
21 1483
21 1507
2/ 1613
21 1631
2N1632
2N1637
2N1638
2N1639
2N1701
2N1711
2N1890
2N1893
2N1936
2N1937
2N2017
2N2147
2N2148
2N2151
2N2160
2N2192
2N2192A
2N2193
2N2194
2N2195
2N2218
2N2218A
2N2219
2N2219A
2N2220
2N2221
2N2221A
2N2222
2N2222A
2N2368
2N2369
2N2369A
2N2646
2N2647
2N2711
2142712
2N2713
2N2714
2N2904
2N2904A
2N2905
2N2905A
2N2906
2N2906A
2N2907
2N2907A
2N2923

DIAG. MAKE TYPE
3 RCA 2N2924
5 RCA 2N2925
3 RCA 2N2926
3 RCA 2N3012
2 RCA 2N3053
3 RCA 2N3054
3 RCA 2N3055
3 RCA 2N3134
3 RCA 2N3390
3 RCA 2N3391
5 RCA 2N3392
7a RCA 2N3393
5 RCA 2N3394
3 RCA 2N3402
3 RCA 2N3403
24 GE 2N3405
24 GE 2N3414
24 GE 2N3416
24 GE 2N3417
24 GE 2N3439
14 SGS 2N3440
14 SGS 2N3441
14 SGS 2N3442
14 SGS 2N3564
11 RCA 2N3638
11 RCA 2N3638A
11 NAS 2N3639
11 RCA 2N3641 to
11 RCA 2N3645
11 TI 2N3702
11 RCA 2N3703
11 TI 2N3704
11 RCA 2N3705
11 RCA 2N3706
11 SGS 2N3707
7a RCA 2N3708
11 SGS 2N3709
11 SOS 2N3710
11 SGS 2N3711
3 RCA 2N3713
3 RCA 2N3714
3 TI 2N3715
14 SGS 2N3716
3 RCA 2N3725
3 RCA 2N3771
3 RCA 2N3772
3 RCA 2N3773
3 NKT 2N3791
3 NKT 2N3792
3 NKT 2N3798
3 NKT 2N3819
4 RCA 2N3820
3 TI 2N3823
3 RCA 2N3854
25 RCA 2N3855
2 RCA 2N3856
2 GE 2N3858
2 GE 2N3859
2 RCA 2N3860
4 GE 2N3877
3 GE 2N3900
14 TI 2N3901
3 GE 2N3903
32 TI 2N3904
32 TI 2N3905
3 NAS 2N3906
5 RCA 2N3980
5 GE 2N4036
38 Ti 2N4037
24 TI 2N4058
3 GE 2N4059
3 GE 2N4060
3 GE 2N4061
3 TI 2N4062
3 GE 2N4286 to
3 NKT 2N4294
3 NKT 2N4401
3 NKT 2N4891
3 NKT 2N4892
11 TI 2N4893
11 Fer 2N5142
11 Fer 2N5172
11 Ti 2N5174
11 TI 2N5175
11 T1 2N5176
11 TI 2N5267
11 TI 2N5457
23 Mo 2N5458
23 Mo 2N5459
21 GE 2S024
21 GE 2S034
21 GE 2S035
21 GE 2S036
3 TI 2S303
3 TI 2S304
3 TI 2S305
3 TI 2S306
11 TI 2S307
11 TI 3N108
11 Fer 3N109
11 Fer 3N110
21 GE 3N111

DIAG. MAKE
21

21

21

11

3

22
5

3

21

21

21

21

21

21

21

21

21

21

21

3

3

6
5

17
17
17

17
17

GE
GE
GE
NAS
Ti
RCA
TI
NAS
GE
GE
GE
GE
GE
GE
GE
GE
GE
GE
GE
RCA
RCA
RCA
RCA
SGS
NAS
NAS
NAS
SGS

16a TI
16a TI
16a TI
16a TI
16a Ti
16a TI
16a TI
16a TI
16a TI
16a TI
5 TI
5 TI
5 TI
5 TI
3 NAS
5 RCA
5 RCA
5 RCA
5 Mo
5 Ti
11 Mo
16e Ti
16e TI
7d TI
21 GE
21 GE
21 GE
21 GE
21 GE
21 GE
21 GE
21 GE
21 GE
16b Mo
16b Mo
16b Mo
16b Mo
23 TI
3 RCA
3 RCA
16a TI
16a TI
16a Ti
16a TI
16a TI
20 NS

16b
36b
36 b
36 b
27
21

21

21

21

7e
16f
16f
161

22
5

5

5

3

3

3

3

3

NAS
TI
TI
Ti
NAS
GE
GE
GE
GE
Mo
Mo
Mo
Mo
TI
TI
TI
TI
TI
TI
TI
TI
TI

7a TI
7a TI
7a TI
7a TI




