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TOTAL BUILDING COSTS

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

(+ 8% VAT 57p)

NEW EDU-KIT MAJOR

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

® ¢ Transistor Earpiece Radio [ 2 Transistor oud- @® 2 Transistor Regenera-
@ Signal Tracer speaks Radio \I\V/L\\ tive Radio
@ Signal Injector ) ransistor Short @ 3 Trausistor {egenera-
@ Transistor Tester NPN Wave Radio tive Radiv
-PNP ® Electrinic Metronome ® Audible Coutinuity

@ 4 Transistor Push Pull @® Electrenic Noise Genera- Tester

Amplifier tor @ Sensitive I're-Amplifier
@ 5 Transistor Push Pull @ Batter less Crystal Radio

Amplifier @ One Tiansistor Radio

Components include:

® 24 Reasistors @

3 1w
@ Ready Wound MW, LW/SW Coils @ Ferrit
@ Darts pricelist and plans 50p (frce with parte

21 Capacitors @ 10 Transist)rs @
ay Connectors @ 2 Volume Controls @
Rod @ 6) vards of wire @

® Earpiece @ Mica DBascboard
| Tuning Condenser @ Knobs
I yard ol sleeving, etc.

31" Loudspeaker
Hlider Switches @

:

NEW

e

INCLUDING
AIRCRAFT
Nine Tran-
sistors, 9
Tunable wave-

Retractabie chrome plated telescopic aerial for VHF
and SW. Push Pull output using 600 tm\V transistors.
9 Transistors and 3 diodes, tuning condenser with
VIIF section, separate coil for aireraft, moving coil
loudspeaker,volume ON/OFF and wavechange controls.

NINE 4~ -
, ) .

bands as

Roamer Ten. Buiit

Attractive all white case with red grille and carrying

strap. 8ize 91in X 7in X 2}in approx. Parts price list

WITH V.H.F.

,’]
in ferrite rod uerial for MW/LW,
and plans 30p (FREE with parts).

TOTAL » P.P. & INS. 44p
BUILDING (OVERSEAS
COsTS (+8% VAT 5o . &P £l

POCKET §—
FIVE

NOW WITH 3
LOUDSPEAKER

3 Tunable wavebands.
MW/LW and Trawler
Band. 7 stages, 3
transistors and 2
diodes, supersensitive ferrite
rod werial, attractive
Black and Cold Case. Size
5%in X 1din X 31in  approx.
Plans and parts price list 15p
(FREE with parts).

Total Building Costs

£2:50

(+89% VAT 20p)
P.P. & Ins. 26p
(Overseas P.P. £1-25)

_ VTRANSONA
FIVE NOW WITH

3” LOUDSPEAKER

Wavehands, tranaistors
and speaker as Pocket

Total Building Costs

Iive. Larger Case with

P P &lns. led  Speaker  Grille

and Tuning Dial.

Plans and parts price

(+8% VAT 21 ) list 15p (FREE with
(OverseasP.&P.(l‘ZS) parts)

NEW

EVERYDAY
SERIES

Build this exciting New series of des:gns

Evs Transistors and 2 diodes. MW/LW,

Powered by 4} volt Battery. Ferriterod
aerial. tuning condenser, volume control, and now with
3” loudspeaker, Attractive case with red speaker grille.
8ize 9in x 5lin X 23in approx. Parts price list and
plana 15p ('REE with parts).

TOTAL 0 P.P. & INS. 30p
BUILDING 2 5 (OVERSEAS
COsSTS P. & P. £1-25)

(48% VAT 23p)
Ev Case and looks as abuve.

6 Transistors and 4 diodes. P'owered by 9
volt Battery. Ferrite rod aerial, 3" loudspeaker, ete.,
MW/LW coverage. Push Pull Output. Parts price
list and plans 15p (FREE with parts.)

30p

TOTAL 3.60 P.P. & INS.
. & P. £1°25)

BUILDING (OVERSEAS
(+8% VAT 20p)

C€OsTS
Ev7 Case and looks as above.

7 fransistors and 4 diodes. Six wavebands.
MW/LW, Trawler Band, SW1, W2, 8W3, powered
by 9 volt Battery Push Pull Qutput. Telescopic Aerial
for Short Waves. 3“ Loudspeaker. Parts price list

and easy build plans 20p. Free with parts.

TOTAL P.P. & INS. 3lp
BUILDING £4 08 (OVERSEAS

o . & P. £1-85p)

(+ 8% VAT 32p)

ROAMER EIGHT Mk. |

NOW WITH
VARIABLE
TONE CONTROL

7 TUNABLE WAVEBANDS
MW1l, MW2,

SW2.SW3 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW. Chrome plated telescopic
aerial can be angled and rotated jor peak short-
wave listening. Push-pull ocutput using 600mW
transiators Car aerial and tape record sockely
Belecti v gwitch. 8 transistors ptus 3 diodes. Latest 4
2 watt Ferrite Magnet loudspeaker. Air spaced ganged
tuning condenser. Volume/fon/foft, tuning, wave chabge
and tone controls. Attraclive casein rich chestnut shade
with gold blocking. Size 9in X 7in X Jin approx. Kasy
to follow instructions and diagrams. Parts price list
and plans 25p (FREE with parts)

TOTAL P.P. & INS. 47p
BUILDING 98 (OVERSEAS
COSTS . & P. £185)

{+8% VAT 56p)

TRANS EIGHT s rransistors ano 3 piopes |

8 TUNABLE WAVEBANDS, MW, LW, SW1, SW2, SW3 AND TRAWLER
BAND. Sensitive ferrite rod aerial for MW, and LW. Teleacopic aerial for
transistory
dial

short waves. 3in speaker. 8 unproved
diodes. Attractive case 1n black with
knobs with pollshed metal inserts.
8ize 9in x Slin x 2Zin approx. Push-
pull output. Ihltcrv econoniser
switch for extended battery life.
Ample power to drive a larger speaker Parts.
price list and plans 25p (FREE with parts).

tvpe
red grille,

(+8%

ROAMER SIX

TOTAL BUILDING COSTS

£44

VAT 36p)

CASE AND LOOKS AS TRANS EIGHT
BTUNABLE WAVEBANDS: MW, LW. SW1, sW2, ﬂ

plus
and black

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

Tel. 0234 52367

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

scopic aerial for short waves. 3inspeaker. 8 stages—
6 transistors and 2 diodes. etc.
case with red grille,

Attractive black

dixl and black knobs with
polished metalinserts. Size Yin X 5}in X 23in approx. | ]
Plans and parts price list 25p (FREE with parta).

(48% VAT 32p)

AWLER BAND PLUS AN EXTRA MW BAND | enclose £
TOTAL BUILDING COSTS N B
P.P.&IN.31p
(OVERSEAS
P.&P.£]-85) W Address

ROAMER
TEN

WITH VHF
INCLUDING

AIRCRAFT
10 TRANSISTORS.
9 TUNABLE

VHF AND LOCA
STATIONS ALSO AIRCRAFT BAND

Latest 47 2 watt Ferrite Magnet Lowmdspeaker.
Buiit-in ferrite rod aerial for MW/LW

Chrome piated 7 section telescopic aerial, can bg
angled and rotated for peak short wave and \
listening. Push-pull output using 600 W transistors.
Car Aerial and tape record swockets. 10 transistors
piux 3 diodes. Canged tuning ndenser with VHE
section. Beparate coil for Aireraft Band. Volimefon/
off, wave change anid tone control Attractive case
in black with wilver weking. Bize Win x 7in X fu
Parts price

Easy to follow instructions and diagrans
list and plans 30p (PR E B with parts)

TOTAL P.P. & INS. 52p
BUILDING £8 50 (OVERSEAS
COSTS O ATvey P &P £185)

Build Radios
Ampliflers, etc.,
from easy stage,
diagrams.

Five units
including master unit
to comstruct.

Conmponents include: Tuning Condenser: 2 Volime
Controls: 2 Slider 8witches: Fine tone moving coil
speaker: Terminal Strip: Ferrite Bod Aerial: Battery
Clipa: 4 Tag Boards: 10 Transistora: 4 Diodes:
Resistors © Capaciterg @ hree lin Knebs. Units once

construeted wre detachable from Master {imt, enabling
them to be stored jor future use. [deal for Schools,
Educational Authorities and all those interested in

radio construction. Parts price list and ns 25p
(FRIIE with parts)

TOTAL P.P. & INS. 33p |
BUILDING £5 50 (OVERSEAS

COsTS . & P. £1:85)

(+8% VAT 14p)

RADIO EXCHANGE LTD

*Callers side entrance “‘Lavells” shop
*Open 10-1. 2.30-4.30. Mon.-Fri. 9-12 Sat.

A s 2R N J ] B e I =R uy

To RADIO EXCHANGE CO., 6ta HIGH STREET, BEDFORD MK40 154
Reg. Fo.

788372

. for .
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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

controlied amplifier 1066
1.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 Trifild—Optical Communication—555 Ramp

Generator 1090

NEWS AND COMMENT

EDITORIAL—Self Service 1051
THE NEXT DECADE

Readers lock 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. Allreasonable
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 £410.
International Giro facilities Account No. 5122007. Please state reason for payment, *‘message to payee’.
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NOW AVAILABLE IN THE U.K!

LA

CHINA

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

One example from the big range of sophisticated instruments

CORTINA MINOR —

L e

33 RANGE POCKET MULTIMETER l j

® SENSITIVITY 20,000Q/VOLT (D.C.), 4,0000/VOLT (A.C.).

® ROBUST DIODE PROTECTED PRECISION MOVEMENT.

® 33 RANGES D.C. VOLTS 0-100mV, |-5V, 5V, ISV, S0V, 150V,
500V, 1,500V, D.C. CURRENT 0-50uA, SmA, 50mA, 500mA,
2.5A. A.C. VOLTS, 0-7-5V, 25V, 75V, 250V, 750V, 1,500V,
A.C, CURRENT 0-25mA, 250mA, 2:5A, 12:5A, dB RANGES,
=10 to +69. AF VOLTS RANGES 0-1,500V. RESISTANCE
RANGES I0ka, IoMa F.5.D, CAPACITANCE RANGES
100uF, 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.

CII.EARLY 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, °

%

e

i o | v
' L g

wik oz, o
ad

\ o
Y‘\ N e i ,3/1
\Sos %
”ﬁox‘x CORTINA
WK N= $ MIOE LS
N N\ bz
= _l o N E =Q - ~
Chinaglia
BELLUNG (TALY 12358
i +2,5A +13KY
.

METER PRICE £1540 (p & p 80p) PROBE £8-80 inclusive 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

FOULSHAM-TAB

BASIC TV COURSE, by 10 MINUTE TEST TECH-
George Kravitz £1-50 | NIQUES FOR PC SER-
NEW SKILL-BUILDING VICING, by Art Margolis £1-60
TRANSISTOR PROJECTS TV BENCH SERVICING
AND EXPERIMENTS, by TECHNIQUES, by Arn
Louis E Gardner Jr £1.45 Margolis £1-65
RADIO CONTROL HAND- MINIATURE PROJECTS
BOOK, by Howard G FOR ELECTRONIC
McEntee £1.90 | HOBBYISTS, by Ken W
TRANSISTORS: THEORY Sessions Jr £1-45
AND PRACTICE, by Rufus FM STEREO/QUAD RE-
P Turner ¢1.40 | CEIVER SERVICING
WORKING W!TH SEMI- E"‘“UAL by Joseph J A
CONDUCTORS. by Albert A ;
C W Saunders ¢1.50 | TROUBLESHOOTING
SOLID-STATE  WAVE
CASSETTE TAPE RE- GENERATING AND
el Ak gmalt) L SHAPING CIRCUITS, by
WORK—CARE AND RE- Ben Gaddis £1-55
PAIR. by Walter Salm £1-60 THE 2METRE FM RE.
ELECTRONIC MEASURE- PEATER CIRCUITS HAND-
MENTS SIMPLIFIED, by BOOK, byKenW Sessions £1-90
Clayionitial maiy £1-70 | pINPOINT TRANSISTOR
SOLID-STATE CIRCUITS TROUBLES IN 12 MIN-
GUIDEBOOK, by Brice UTES. by Louis E Gardner
Ward £1-75 | Jr £2-50

PRACTICAL PAPERBACKS
FROM

A V.C.O. by Fhachi

1Hz to 100kHz

FOR £5-75 P. & P. 15p

Size* 2in long - 15in wide + $in high.

Input- 12-24V d.c. {not centre tapped). 18V input giving 10V constant
amplitude output.

Requires only a TMf1 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 chm potentiometer to control frequency range up
to 100kHz (eg 50 mtd electrolytic gives sweep of approx. 1 cm per
second). In or out sync capacility. Price £5:75P & P 15p

FHACHI FILTER MODULE FX31

Designed for use with VCO FX11 and RAMP FX21. This completes the
3 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 £13 P & P. 30p.

Fibre glass P.C. board to mount FX11, 21 and 31 ready drilled. Con-
nection details and Iist of additional components required supplied
with each order £2-50. P. & P. 30p.

LOW FREQUENCY WOBBULATOR

Intended for alignment of AM Receivers. 250kHz to 5Mhz. but effective
to 30MHz. 3 controls—RF level: sweep width and frequency. Requires
6V a.c. and any general purpose scope Model LX63—£8-50 P. & P.
35p. Model LX63E—as above. Can be extended down to 20kHz by
addition of capacitors. Price £11-50, P. & P 35p (not cased. not
cahbrated).

Both models are supplied connected for automatic 50Hz sweeping. An

-external sweep voltage can be used instead.

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

PLEASE ADD V.A.T. AT 8%
OPEN 9 a/m. to 6.30 p.m. ANY DAY
CHILTMEAD | TD

7/9 ARTHUR ROAD, READING, BERKS.
{rear Tech. College) Tel. Reading 582605.65916
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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-
troling s own light Can be used with most audio
systems and lamp intensities A must for any Disco.

PHASING UNIT

A simple but effectve manually controlled unit for
introducing the phasing sound into live or recorded
music

and a fascinating visual display for the home Component set (incl PCB} £2-20
4 channel component set (excl thyristors) £11-49

8 channel component set {exc! thynstors} £20-32 SOUND SYNTHESISER

Power supply component set £4-78  The well-acclaimed and highly versatile Synthesiser
PCB for 4 frequency channels £2-50 pubhished n P E Feb 1973 to Feb 1974

PCB for power supply and 8 lamp drivers £1-25

CCTV CAMERA

Details in List

Component sets and printed circuit boards Full detays
in hst

. RHYTHM GENERATOR

Programmabie for 64.000 rhythm patterns from 8 effects
circuits (high and lew bongos. bass and snare drums,
iong and short brushes. blocks and cymbal). and with

For automatically

VOICE OPERATED FADER
reducing musiC
talk-over —particularly useful for Disco work. or for

HI-FI TAPE LINK

and metering circults

tape recordings

TAPE-NOISE LIMITER

Very eMective circuit for reducing the hiss found »n most

volume

Designed for use with reasonable guality tape decks
this high pertormance pre-amp includes record playback

Stereo component set [excl panel meter) £22-05
Mono component set (excl panel meter) £13-31
Power supply component set €3-72
Stereo main PCB £2-50
Stereo sub-assembly PCB 86p

potentiometers makaswiiches and sub-assembly

during

varable time signatures

ELECTRONIC PIANO

Tempo, Timing and Loglc Clrcult

HOME INTERCOM

Component set (excl switches) £17-25
e i ser el PCB ¢2.95 Double-sided PCB for above £2.30
! Mixer, Pre-amp and Effects Clrcults
Component set £12-70
GEMINI 30W STEREO AMPLIFIER ZCBI(IIIu:ualﬁﬁ) £2-67
An exceptionally high quality Stereo Amplifier system onltor Amplitier
specifications for which are shown in detail 1n our hst Component set and PCB £3:10
g with ductor requ Power Supply
Component set and PCB £5-85
Main Amplifier: ”
Set of resistors. capacitors and presets £5-96
Stereo printed circuit board £1-28
Pre-Ampliifier:
Sets of resisiors capacitors potentiometers
and switches— "
Standard Tolerance Set £10-57
Superior Tolerance Set £16-04
Stereo PCB (as Published) £2-20
Regulated Power Supply:
Set of resistors capacitors and preset £4-58
Printed circuit board 2p

Component set (inc] PCB) £2-30  AUDIO MILLIVOLTMETER
Regulated power supply sincluding printed circunt Wide-ranges and good accuracy Component
board) £3-71 set {excl meter) £5 23
PROJECT Q4

ULTRASONIC TRANSMITTER-RECEIVER

1= h,

Multi-system Quadraphonic Decoder A highly sensitive and long range invisible beam
Decoder component set g13074  detection circuit with numerous applications
P I t 3-2
52;”;,’ ;lépspsv CERTEREME gz-s: Component set with PCBs but excluding trans-

ducers £4-40
SEMICONDUCTOR TESTER
Essential test eaquipment for the enterprising home RONDO POWER SLAVES
constructor PCB details in L.st PCB details 1n List
Set of resistors capacitors semiconductors

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

SOUND BENDER

A multi-purpose sound controller the functions of which
include envelope shaper tremolo voice operated fader
automatic fader and frequency doubler

£5-83
£1.44

Component set 4
Printed circuit board

REVERBERATION UNIT

A high-quality unit having microphone and hine rpu’
pre-amps and providing full control over reverperation
level

£6 44
£1-40

Component set {excl spring unit)
Printed circuit board

MINISONIC

Details in List 5

8W AMPLIFIER
A moderately powered ampltier of more "han average
performance

Main Amplifier

Mono component set £4 18
Stereo component se! £8 35
Mono printed circuit board 72p
Pre-Amplifier a

Mono component se! £2 50
Sterao component se! £6-45
Sterec PCB £1-66
Power Supply .
Component set £3-90

BIOLOGICAL AMPLIFIER

Multi-function circutts that with the use of other ex’ernal
equipment. can serve as le detec'or alphaprone
cardiophone etc

Pre-Amplifier Module

Component set and PCB

Basic Output Circuits

Combined componen: se! with PCBs for alpha-
phone cardiophone frequency me'er and wisy.at
feed-back lamp driver circuits

Audio Amplifier Module

Type PC7

£3-48

£4-96
£5 20

PHOTOPRINT PROCESS CONTROL

For colour and B & W an (ndespensible darx-room um’
for tinding exposure' conirolling enlarger uming ang
stabiliging mams voltage

Component set texcl meter: 18-85
Printed ctrcuit board £1-60
ENLARGER EXPOSURE

METER AND THERMOMETER

Dual-purpose dark-room unit with good accuracy
Component set with PCB but excludirg me'er £4.00

WIND AND RAIN UNIT
A manually controlled unit for producing *he above-named
sounds

£2-40

PCB (fuller details in st} £6-06  Detais in List Detauis in List Component set inct PCB
OVERSEAS

PCB LAYOUT AND VAT LIST P & P wil be charged at cos: COLOUR CODE
CIRCUIT DIAGRAMS P.aP Add 8% (or current Send SAE for free list VAT does not currently apply Lls’. IDENTIFICATION
SUPPLIED WITH ALL Add 18p :0 all orders rate f differenty ‘o giving fuller detaits of gves fuller details includin P SUPPLIED WITH MOST
PCBs DESIGNED BY oL total order cos! in- kits PCBs and other STy peCLOOR. KITS AND AS PART OF
PHONOSONICS cluding P & P e e weights  Charge for list Europe ST

9 p 10p other countries 20p L
Semiconductors Integrated Clrcults Polyester Tantalum
AC128 20p MJE3055 75p  2N3B23E 3p | 709 TOs 40 uF! WFV
AC176 20p NKT0033 112p  2N4870 36p 723 TO5 u: Zeners Electralytic Capacitors (uF V) (o 0)1 3 E’) 1 32 12
BC107 13p OC28 65p 2N4871 p | 7418-pin DIL 40p | 3 3v soomw 12p | O 753V 8p 4763 P 470 40 200 | 0 015 3: 02235 up
B8C108 13p OCT Mp  2NS7T7 45p | 747 1apin OIL 15p | i viw  2sp | 063 8p 506 4 6P 500 64 4p | 0 022 3 | 04735 i2p
BC109 13p OC84 25p 748 TO5 63 | seviaw 2| )2 63v Sp 100 10 8p 6806 3 op | 0 033 3p {1035 12p
BC147 12p ORP12 ssp  Diodes 748 8-pin DIL 63p | 6 2v apomw 15p | 2 263V Sp 10025 p 680 25 20p | g 047 3p | 1538 16p
8C148 12p 2TX107 120 Ngie ap | 748 1o DIL 83p | 9 1v a00mw 15p | 4 783 8p 100 40 7p 680 40 2p | o ose 3p | 2238 12p
BC14g 12p  ZTX503 158 (Ne001 sp | 7400 20§ y1v 1w 20p | 8840 fp 100 63 12p 1000 10 p |01 ip|a73s 12p
8C157 13p  ZTXS31 2% 1Na002 7p [ 7402 2p | 12v s00mw 18p | 1925 6p 150 16 1000 16 20| 015 sp | e 12p
BC158 13p  2N706 1% iNagos s | 7420 20p [ 12v1aw 20p | 1063 6p 150 63 12p 1000 25 2p | 022 sp | 1025 16p
BC159 13p 2N914 220 1N4005 wp | 7447 1750 | 18y apomw 1sp | 1540 o 22010 6p 1000 40 “p |03 7| 1563 18p
BC182L 12p 2N1304 2p 10pg s | 7473 4p | gy 1w 200 | 22 10 8p 220 16 6p 2200 25 asp|gar 216 16p
BC204 tap  2N2219 27 BaAt4s 20p | 7489 575p | 20v 400mw 15p | 2228 §p 22025 100 22¢0 40 sop | 0 68 1p | @63 18p
BC209c 14p  2N2905 27p  oagt 7p | uAT815 TO3 250p | 20v 1 aw  a3p | V63 6p 220 40 Mp 2800100 350p | 1 ¢ wp | 47 16V 50
BCZ12L 15p  2N2907 20 Saz00 8p | uA7815 TO220 250p | 27v a00mw 15p | 3 18 p 22063 21 330063  133p | 22 24p | 1003 e
BCa78 p  2N3054 ¥p Gpy 12p | CA3046 89p 3340 6p 330 10 6p 3300 100 350p
B Eoam ow e @ E@e  Bimmoes  me mie gome e
BFYS0 22p P 710 s0p” 169p P 4700 25 759
Bfyse 30 2N3703 12p SG3402N 18 1A 400V 75| a7 a0 8 47025 Yap 4700 40 PRICES ARE CORRECT AT TIME OF
BEvsia B2 N3 15 D 2 9P | pRESS. E. & O.E. DELIVERIES
MJE2955  110p  2N3819 38p Minitron 3015¢ 225p SUBJECT TO AVAILABILITY.

PHONOSONICS, DEPT. PE2D,

MAIL ORDER ONLY

25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW

Practical Electronics

December 1974

1027




VALVE MAIL ORDER CO.

CRESEN 'I RADIO L I D 16a WELLFIELD ROAD, LONDON SWIié6 2BS
° SPECIAL EXPRESS MAIL ORDER SERVICE
7 ES 0 Express postage 5p for first transistor, |p thereafter, over
11-15 & MAY ROAD, LONDON N22 6TL ten post free. INTEGRATED CIRCUITS 6p + |p each added
£p £p £p [73
(also) I3. SOUTH MALL, EDMONTON, N.9 1N21 OP, | FAZIl 115 | BY213  0.25 | 0AZ205 045 | Z8170  0-10
MAIL ORDER DEPT BYZ1I 0D | 0AZior 0ds|ZDa 028
. - 207 0. 2 -
Il MAYES ROAD, LONDON N22 6TL BYZ12 040 ( OAZ208  0-40 | ZT43 0-26
’ Z15 X OAZ208 140 | ZTX107 O-.
Phone 888 3206 & (EDM.) 803 1685 Byzls 0881 0500 0do | #1x108 0.0
heole B loazzil 040 | zTX300 014
ADD LUXURY “CRESCENT" 100 WATT R.M.S. EATH bl By e || s it
TO YOUR CAR ALL PURPOSE AMPLIFIER Clil 0-85 | 0AZ224 0.45 | ZTX503 0-16
WITH A MOTOR DRIVEN CAR U.BUILD.IT CR81jo5 0-80 | OAZ241 0-25 | ZTX531 0.25
AERIAL We supply the three modules for you to build CRB1/40 0-45 | OAZ242 0-15
Spec.: § Hection this Disco-Group-P.A. amplifier into the cabinet C84B 1:80 | 0AZ244 0-25 | INTEGRATED
Extended Length 100em of your choice. Cfi}UB 3'50 0AZ246 0-15 | CIRCUITS
ength under Fender 40cm DbDooo +18 [ 0AZ290 0-38
Cable Length 120em % THE POWER‘AHP MODULE DD003  0-15 | 0C16 1.00 | 7400 0-80
A e 170W r.m.s. 8q. wave 300W instantaneous peak 7401 0-20
Supplied complete with Fixing |40 g ohum (60W into 16 ohum). Dhoos g locleT  100) o, g
Contror switen. E7°50 B'3E” | % THE PRE-AMP MODULE Dbocs 028 | ocdy Y l7is o0
Four control pre-amp, Vol, Bass, Treble. Middle GD3 o 1.00 | 7404 0-20
controls. Designed to drlve most amplifiers GD4 1.5 7405 0-20
using F.E.T. firet stage. G5 1.10 | 7408 0-40
% THE POWER SUPPLY GD8 o4 7900 040
Ta supplied complete with the mains transformer. GD12 0-40 | 7400 0-38
Complete fixing instructions are supplied and no GET102  0:50 | 0C28 070 | 2410 0-20
technical knowledge is required to connect the 2N1132 026 GET103 040 | oC29 0-65 | 701) 0-£3
three ready wired modules. A fantastic bargain. UN1302 0-18 2 0:20 [ GET113 085 | 0C30 040 | -1, 0-28
o JBR  _CRESCENT 285, carr. 75p. Send 8.A.E. for further details 2N1308 018 | BCl126  0-88 | GET114  0-80 | 0C35 056 | 713 0.30
= BEAT BRITE” | on this or our ready built amplifiers. 2N1304 o.g¢ | BC126  0-85 gﬁ;}}g g-7g 0C36 0:65 | 741¢ 0.30
crescent (S:EAGNL:EL 12-0-12V 500M/A ggiggg 3:3 gt“g g:gg GET120 0:30 gt:'l' 3:28 ;:.5(7) g'gg
beat - SOUND TO 240V primary transformer bargain. A; . size: . BCl48  0-10 | GETS72  0.30 |\ 0C43 0-70 | 2 f
brite LIGHT UNIT e 5 R aN1807  0-28 | 0 GET875 040 | 0Ca1 018 | (422 028
' C 60mm X 40mm x 50mm; fixing centres: 75mm. aN1308 (.28 | BC149 0-12 % 7423 0-40
Thia fantastic | Qur price £1-20 ; BCI67  0-14 | GETB80 0-85 | ocd4M  0-17 25
Ly TR ataic P ; N7 0.7 | BCLO GETSS1 098 | oopiM 017 745 087
e JO e L0 18V S00M/A anaus 0001 P00 OG5 | GeTsse 08 | ociom oas | 1i2 0%
O ed tor toe ot oioh | 240V tapped 120V with screen. Approx. size: aNa160 100 | BOISOT 063 | Lo S 00 | oot oy | 1428 043
sound 40 P 60mm x 40mm x 50mm: fixing centres: 75mm. aN2218  0.23 | BC169 04| oot 008 0 7430 0-20
u.rce from1to100 watts | oy price £1 each. aN2219  0.25 | BCY3l 046 e 4 %es OC‘Arﬂ 0-60 | 7430 087
el T e i anassss o6 | BCYS 20| GEXGIL' 05 | Ocss oo |l 048
Compiete with & sensitive level BARGAIN BOX Nz 1901 HEURE 048 | GJaM 060 | oces  os0 | 1430 043
control the unit i fused and can- | oud buzzer mounted in a metal box complete 2N2613  0-28 BCY" 0-55 | GI4M 0-50 | oC70 018 | 7438 043
not harm your m;lpliﬂer with two U2 battery size holder. AN 2uasRR0s0 BCYgg 1.00 | GIoM 0-26 | 0C71 0-16 e 020
A Bargain at £7:50 plus 10p. Designed and can be used as a fire alarm but is 2N2904  0-20 1 oty .80 | GITM 050 | OCT2 0.5 | 7441AN 086
a ideal as a door or morse code practise buzzer. jﬁggggtﬁ 8:3 BCY42 080 | HG1006 0:80 | 0C73 050 ;:gé ggg
Approx, size: 2}in x 6}in x 1}in. 43 g W - % g
MINIATURE RELAYS P 35 ity A 4w o b i S g oM
T e T ABS PLASTIC BOXES ANt 08| LChlo 00 | MATIOL 086 o o0 |iid 080
relays, size: % lin X 1in. - : b o 4 4 -
,f“‘{w:’,fﬁméegvm l":.“h 2?0V Handy boxes for construction projects. Moulded guggqg gio BCZ11 066 | MAT 1?0 0-20 | 0CT77 065 | 7460 0-20
1-5A contacts and suitable for | extrusion rails for P.C. or chassis panels. Fitted 2NS054 0-50 | BD121  1.00 | MAT121 0-25 | OC74 0-25 | 7420 0-33
AttIngion0 iV erotaral with Imm front panels. 1005, 105mm X 73mm X 2N3056 0-60 [ BD128 100 | MIE520 0-66 ) 0C79 080 | 7490 (.38
Type Volts Current Ohms 45mm 51p; 1006, 150mm x 76mm x 47mm 86p; 2N3702 0.1l | BD124 080 | MIE2005 1.10 | 0C81 ~ 0-28 | 7,75  g.44
27/A 12V 17M/A 700 Al | 1007, 184mm x 124mm x 60mm 96p; 1021, aN3705 015 | BDY1l 145 | MIE3005 075 | 0C8ID 028 | 7474 0-48
S1/A 12V USMJ/A 430 £1°80 | 106mm X 74mm X 45mm (sloping front) 50p. aN .11 | BF115  0-22 [ MUE340  0-50 | OC8IM  0-20 | 747; .59
/ /A 430 & i aN3708 0 MPF102 040 | 0C81DM 018 | 247 0
P2 g o0re50V Mains Eeiky BARGAIN BOARDS Agier o431 Rl Os | PRl 036 |OCaiz o048 Tt o
8ins 1y ‘OARD! 2N3709 0 e d N s 7 ¥ 7480 o
Heavy duty contacts 2,500 ohm | Components galore for the experimenter. Ex- 2N3710 Q.11 | BE173 0-28 g‘h{;.ig" 323 OCSK.)!D 0:28 | 7450 0-87
coil. _All new and unused |Computer boards with resistors, capacitors and aN$711 011 | BFI8L 038 ) UPFC08 48 | 0C82D 088 | 74e5 120
D.P.D.T. mains relays 50p, Carr. | usefult iat atleast 4 t istors per board. aN3s19 0.5 DBF184 0-22 NKT129 0-30 ' 0083 025 | 7484 1:00
free. Bpecial quantity 240 per | Five boards 21, oN42sg .20 | BFI18S 0:22 | 7 0Csde 0:30 | 7486 0:50
00 off aN .53 | BF194  0:13 | NKT211 025 0C114 038 | 7499 0.75
ot 2in. PANEL METERS N oo |sFios 013 |NKT213 08510C122 100 7a91a  5.40
MIDGET 3 28301  o.69 | BF196  0-15 | IKTZLL 048 1 oClzs 110 | 792 076
MAINS TRANSFORMER Bize 59mm x 46mm 28304 115 | BE197 016 | JR 0008 O 1 OCISH 040 7493 0-75
0-502A —MES 0-100mA—ME13 a8s01  0.76 | BESSL 088 Lok L3 | oGl oo a4 085
Varnish Impregnated 0-1002A—ME7 0-500mA—ME14 “70.‘;’ 1'08 BFX12 .20 | NKT219 033 | 0C169  0-20 | 323‘3 ogg
8ize 45mm X 36mm X 3Imm 0-500uA—MES 014 —ME15 AAL29 - 0-2 X153  0.85 | NKT222 0-30 | 0C170  0-25 | 1298 1
AAZ12 075 | BFX13 025 ocCl7 25 | 7497 432
0-ImA —MES 0:50V a.c. —MEI§ : BFX29 0.28 | NKT224 025 | 0C171  0-30 |
0-5mA —MEI0 0-300V a.c.—MEI7 Aazly 010 NKT251 028 | 0G200 LALUC1S
100 0-10mA—ME11 8 meter —MEI8 ACL07 038 | BEX30 D88 01001 020 | ocael  ogp | ldlor 081
100mA g ACI26 (.25 | BEX35 0.98 271 0-20 Toc201 080 | 74150  0.87
100mA 0-50mA—MEI2 V.U. meter—MEI9 BFX63 050 | NKT272 0-20  ocC202 0-90
m. AC127 025 | BE 8 174111 086
-0-12 100mA £3 each. 10pP. & P. AC128 0.0 | BFX84 0-26 | NKT273 0-20 1 0C203  0-55 | 74115 1.00
Bec 20:0-20 100mA AC1s7  og0 | BEX8s 028 NKR274 D20 0C204 085 74119 12
% w0 i i oW ey iR e S REE R AL O
itched 3.6.7}- M/A Transistor and AQY1 0-35 el A =ad] P 122 0!
CRESCENT BUBBLE LIGHT SHOW Zener Stabilised On/Of switch and Polarity AoY1s og7 | BFXss ogz| NKT2E 085 0Ca07 100 74123 144
;rhls bug]zet n{gum compares very E:;grsal ewitch, in a black metal case, ACYIV 027 g;z}‘; }J'gg NKT;‘M 078 1 gt‘:gg g'§8 74141 100
avourably with more sophisticated +25 each. ACY20 022 - g L " 74145 1.44
and higher priced models. PP2 8wlitched 6-7§:9V  Battery Eliminator. ACY21 0-22 | BFY1? 0-40 §§¥:82 8;3 OCP:% 1.00 ) 74150 2:30
Specification: Approx. size 2§in X 23in x 3}in. Ideal for ACY22 0-16 | BEY18  0-46 | J07a00 O | ORPIZ 085 74151 148
Projector—150W convection caspette recorders, £2-75 each (Philips type ACY27 ¢-25 | BEY19 085 NKT713 0-30 ORP6O  0-45 | 74154 2-30
T e R e o| | G Sh|EE HE|NHS e R
ge is . r converter. From 08, or Neg. - P ——c i 56 A
Motor—1 rev. per 2 min. % 6-7}-9V. Easy to fit and trans‘i‘stor ACYe0 0-22 | BEYaU 0-20 g;(g-{;ﬂ' og BXGIL 045 | 74157 1:09
Liq}l"i_d ; Wheel —6in  diameter regulated, £2-50 each. Agzd} 0-2% gg;{.g{ ggg 0AB 0.80 gg‘(ggg g;g 74170 2.88
multi colour. AQY4: 0-8 YT & 1 . 3 ey
The motor is fitted to the projector | 3 KILOWATTS PSYCHEDELIC ADI& 050 | BFYSS 17| 0Ad 042 8Xedl 075 |7dlid 180
and can only be purchased as a LIGHT CONTROL UNIT AD1¢ 050 BFYGi 045 Oad0 O30, 8X642 060 | 74175 1.29
single unit. % ADI161  0:39 BFY_?(_’ 075 OAél 0-20 1 8Xedd 085 74176 1-44
The liquid wheel is our atandard ADlea -89 | BSXu7 050 0A73 015 8X645 085 7449 2:30
model and may be purchased AF106  0-30 | BSXe0 083 OA;A 015 T1C44 029 | 54191 230
separately. AF1i4 o5 | B8X7o 0481 Ul G4G | VIO/B0P 075|756, g3
A bargain at: Projector, 215; AFl1ls 025 26 :17 0A81 0-10 | V30/201P 075 .
Wheel, £5; Total £20. Plus 75p AF116 05| BSY27  0:20 | OA8) o 74195 2:30
5 e om | SH ol S vean ew Tl 1
7in X 4in LOUDSPEAKER Three Channel: Bass, Middle, Treble. Each AF118 0-50 gg%g;" g{% OQA%0 0-07 1 \?3{01“’ o:]_g 74195 144
A top  quality |channel has its own sensitivity control. Just AFile  0-80 BT102/500R 0A91 007 | XA102 Q.18 | 74196 1-68
-:'peaker ideal where | connect the input of this unit to the loudspeaker ‘;“‘ 0-30 X 0A95 0-07 | XA151 0-15 | 74197 1.58
small size is import- terminals of an amplifier, and connect three 250V AF135 0-30 BTY4: 092 | 0A200 0-08 1 XAl152  0:15 | 74198 316
e e nbort. | up to 1000W tamps to the output terminals of the AF126  0-B0 | oo o0t00R | 04202 010 | xalgr .25 | 74199 2.8
by E.M.I. for & well- | unit, and you produce a fascinating sound-light A¥17 - 0-30 0-75 | 0A210 020
LMLIL AF1S9 038 - : XAlez 025 )
known hi-fi set |display. (All guaranteed.) AF178  0-55 | BTY79/400R  OA211 0.2 I XB101 0-48 | Plug in sockets
maker. Size: 7inx £18:50 plussspP.a P, AFI79 065 110 | 0AZ200 080 [ 5 0 0o g.go | IO Protile
llsn‘.molmpedance: 8 ohx{ls.oglu:: API80  0.55 | BY100 015 0AZ201 0-45 Sotn o 14 pin DI1L
T, Fowss - vanding: 5%, FUBICO Liners Mkt AFIS 040 | sYizr 015 | oAzis ods|XBlly 030 | 16pin DI
Unbeatable. Price: £1.60, Free | 2iin 80 ohm. 50p; 2iin 40 ohm, §0p. Flease e : ' XBl121  0:48 017
e e inchide 5p B.& F. on éach L8, AFY19 118 | BY182  0.85 | 0AZ204 048
Open daily to callers: Mon.-Fri. 9 a.m.-5 p.m. !
U.K. CARRIAGE VAT SEND 20p FOR A Valves, Tubes and Transistors « Closed Sat. | p.m.-3 p.m. | Prices correct
1Sp UNLESS o, BE ADDED CRESCENT : Terms C.W.O. only . Tel. 01-677 2424-7 when goin
OTHER;IISE STATED a/oT‘(’)AILIOORfJERS E CATALOGUE All orderi subject to V.A.T. at 8% rate. This must ¢ going
| be added to the total order including postage. O press.
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (1 amp) £9-00
0'5 KVA (24 amp) (MAX) £10-00

| KVYA (5amp) (MAX) £14:70

2 KVA (10 amp) (MAX) £28-10

3 KVA (I5amp) (MAX) £€31°25

4 KVA (10 amp) (MAX) £72-50

37 p (MAX) £102-50

CARRIAGE AND PACKING EXTRA
OPEN TYPE | amp (panel mount) £9-00

300 YA ISOLATING TRANSFORMER
115/230-230/230 volts, Screened. Primary two
separate O-1 15V for 115 or 230 volt. Secondary two
115V at i50 VA each for 115 or 230 volt output.
Can ke used in series or parallel connections. Fully
tropicalised. Length 13-5 em. Width Il cm. Height
13:5 ¢cm. Weight I51b.
SPECIAL OFFER PRICE £5.

A.C. MAINS TIMER

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 £2, Post
20p, (Total incl. VAT and Post £2°38).

PROGRAMME TIMERS

230/240V a.c. 15 r.p.m. Motors. Each cam operates
a c¢/o micro switch. Jdeal for lighting effects,
animated displays, etc. Ex equipment tested.

2 cam model. £2-00 post 30p.

4 cam model. £2-50 post 30p. 6 cam modei. 3 r.p.m.
6 cam model. £3-25 post 30p. £3°25 post 30p.

MINIATURE UNISELECTOR SWITCHES
2 Bank, || position, 24 volt D.C.
operation, full wiper with an-
cillary contacts. NEW Price
£2-50. Post 20p. As above but
with 5 Bank, || position. Price
£3:50. Post 20p.

Carr. 80p.

UNIT

N

COIN MECHANISM (Ex London Transport)

Unit con(ammg, selector mechanism for Ip, 2p and
5p coins. Micro switches, relays, solenoid operated
hopper. 24 volt D.C. Precision built to high stand-
ard. Incredible VALUE at only £2:50. Post 60p.

230/250 VOLT A.C. SOLENOID
Approximately 14lb pull. Size of feet 1§ x 1 &
Price £1:00. Post |5p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 25ib
pull | inchtravel. Two x approx. IIbpull § inch travel.
6 approx. 4oz. pull 4 inch travel. One 24 voit d.c.
| heavy duty cingle make relay. Price £2-50. Post 609
ABSOLUTE BARGAIN.

&
aluminium blades. Price £L %
Post 20p.
PRECISION CENTRIFUGAL BLOWER

Mfg. Airflow Developments Ltd.
Heavy Duty continuously rated,

230V FAN ASSEMBLY

Continuously rated, removable

smooth running, 230/240V a.c.
motor. Size: 16 % l4cm {case
only). OAL 15¢m. Aperture

6 x 6cm. £6.50. Post 50p.

230/240 VOLT A.C. EXTRACTOR

FAN KIT & TN
Comprising of impeliler, continuously 2 )
rated motor, motor housing and fix- rv
ings as illustrated. Price £1'75. Post \ 1‘

25p. (Totalincl. VAT and Post £2:16).

. TRIACS
GENERAL ELEETRICPOWER-GLAS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from W.S.A. Long term reliability. Type SCI46E
l0amp, 500PIV,£1-00. Post 5p. (Inclusive of data and
application sheet.) Suitable Diac 18p.

— 600 WATT DIMMER SWITCH
| Easily fitted. Fully guaranteed by makers.
Will control up te 600W of lighting

except fluorescent at majns voitage.
Complete with simple instructions.
£2°75. Post 25p.

All Mail Orders—Callers—Ample Parking
Dept. PEI2, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560

Showroom open Mon.-Fri.
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STROBE!

STROBE! STROBE!!

Build a3 Strobe Unit, using the latest type Xenon
white light flash tube. Sofid state timing and
‘triggering circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT

Speed adjustable | to 30 flash per sec. All
electronic components including Xenon Tube
and instructions £6:30. Post 30p.

INDUSTRIAL KIT

Ideally suitable for schools,
Speed adjustable 1-80 f.p.s.
Approx. } output of Hy-Lyght. Price £14:00,
Post SOp.

HY.-LYGHT STROBE MK 1]

For use in large rooms, halls and utilises. a sitica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
Light output greater than many (so called 4
Joule) strobes. £14. Post S0p.

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 £22. Post 75p.

ROBUST, FULLY VENTILATED METAL

CASE, For Hy-Lyght Kitincluding reflector £5-75.

Post 25p.

Super Hy-Lyght case including feflector £8. Pasc

60p.

laboratories, egc

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits.
Post 15p.

Pricé 55p.

COLOUR WHEEL PROJECTOR
Complete with oil-
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-
tical system. £18.50.
Post 50p.

6 INCH COLOUR WHEEL
As used for Disco
lighting effects, etc. Price £4.50. Post 30p.

BIG BLACK LIGHT
400Wate. Mercury vapour ultra violet lamp.
Powerful source of u.wv. P.F. ballast is
essential Price of matched ballast and buib
£16. Post £1. pare bulb £7. Post 40p.
BLACK LIGHT FLUORESCENT U.V. TUBES

4ft 40 watt. Price £5-50. Post 30p. (4ft to
Personal callers only). 2ft 20 watt, £4-25.
Post 25p. (For use in standard bi-pin. MINI.
12in 8 watt, £1:60. Post |15p. 9in 6 watt,
£1-30. Post 15p. Complete ballast unit and
holders for 9in and 12in tube, £1.70. Post
25p. {(9in and 12in measures approx.)

U.D.I. SINGLE CHANNEL
750 WATT MANUAL/AUTO 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 effects. PRICE £15.
Post 30p.
ELECTRONIC
ORGAN KIT

Solid State. Two full octaves

Fitted hardwood case.
Powered by two penlite |1}V batteries. Com-
plete set of parts including speaker, etc.,
togecher with full instructions and 10 tunes.
Price £325. Post 35p.

S0 in | ELECTRONIC PROJECT KIT
50 easy to build projects. No soldering, no
special tools required. The kit includes

- Speaker, Meter, Relay, Transformer, plus a
host of other components and a 56-page in-
struction leaflet. Some examples of the 50
possible Projects are: Sound Level Meter, 2
Transistor Radio, Amplifier, etc. Price £7°75.
P. & P. 25p

Easy to build.
(less sharps and flats).

NEW!

INSULATION TESTERS
Test to I.LE.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8Bin, W.4in, H.6in, weight 6Ib.
1,000V, 1,000 megohms. £34. Post
gOp. 500V. 500 megohms, £28, Post
0p.

All prices are subject to

8% VAT. (8pinthe £)
To ail orders add 8% VAT to total
value of goods including carrizgz/
packaging.

SERVICE
TRADING CO.

Superior Quality Precision Made,

NEW POWER RHEOSTATS

New ceramic construction, vitreous

enamel embedded winding, heavy

duty brush assembly, contjnuously

rated.
25 WATT 10/25/50/100/150/500/ 1 k/ohm
£1-15. Post 10p.
50 WATT |(5/|0/75 50/100/250/500 1 -5k
ohm £1-60. Post |
100 WATT 1/5/10, 25 50/100/250/500/ I k1 -5k/2-5k
3-5k/Sk ohm £2:35, Post I5p.
Black Silver, Skirted knob calibrated in Nos.
[-9. 14in.dia. brass bush. Ideal for above Rheostats,
21p each.

RELAY

SIEMENS, PLESSEY, Etc
MINIATURE RELAYS

Cal.(1) g L 2 3 4
Coil ohms. -— 1=
Col. (2) 58 5-9 6co 80p
Working 150 49 2cio 70p°
doe volts 185 8-12 6M 60p”
Col.’3 308 9-14 4c/o 75p*
Contracts 410 12-20 4cjo 80p*
) 700 16-24 4M 28 60p*
Col. (4) 700 16-24  4clo 80p*
Price 700 20-30 6c/o 50p”
HD — %,ggg 32“@ 2¢c/o HD sgp‘
0 4 6M 60p
Heavy duty 15000 40-70 2 c/o 60p*
15Kk 85-110 6M 60p*
*Incl. Base All prices incl. P. & P

6 VOLT D.C, | make contacts 35p. Post 10p.

6 YOLT 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 ¢jo 5 amp contacts. 120 ohm coil. 75p. Post |0p.
24 YOLT D.C. 3 ¢c/o 75p. Post 10p.

DIAMOND 'H’ Heavy Dut

230/240V a.c. 2 c/o, 25 amp RES ac 250V a.c. £2.
Post 10p.

CLARE-ELLIOTT TYPE RP7641 G8

Miniature relay. 675 ohm coil. 24 Volt D.C. 2 ¢/0.
70p post paid.

100 VOLT A.C. 2 c/o
£l. Post 10p

24 VOLT A.C. 3 c¢/o. 75p. Post 10p
24 YOLT A.C. Mfg. by ITT.2 h.d.
55p. Post |0p.

240 YOLT A.C. RELAY. Mfg. by ITT. 240V A.C
10 amp h.d. ¢/o contacts. Octal plug in base. Price
75p. Post {0p.

230/240 YOLT A.C. RELAY. Mfg. by Arrow 2 h.d

sealed type, octal base

c/o contacts.

I5 amp c/o contacts. Amp connectors. Price £I.
Post 10p.

220/240 VOLT A.C. RELAY

3 ¢/o 5 amp contacts, Sealed. Incl. |l-pin base

£1:25. Post 10p.
HEAVYDUTY A.C.SEALED RELAYS
110V. 2 c/o. 20 amp contacts. £1-25. Post 10p.

VERY SPECIAL OFFER
MINIATURE ROLLER MICRO
SWITCH. 5 amp. ¢/o contacts. Mfg.
BONNELLA. NEW. Price 10 for
£1:50. Post |0p. (Min. order 10).

AS above WITHOUT ROLLER. 20 for £2. Post 10p.

230/240 VOLT A.C. MINIATURE MOTOR.
20 R.P.M. Price £]. Post I0p.

BODINE TYPE N.C.I.
GEARED MOTOR

(Type J} 7l r.p.m. torque [0 Ib. in.
Reversible 1/70th h.p. cycle 038 7=
amp. (Type 2) 28 r.p.m. torque 20

Ib. in Reversible 1/80th h.p. 50 cycte 0-28 amp.

The above two precision made U.5.A. motors are
offered in ‘as new' condition. Input voltage of motor
11Sv A.C. Supplied complete with transformer for
230/240v A.C. input,

Price, either type £6'25. Post 50p or less trans-
former £3°75. Post 40p.

‘FRACMO’ 240 VOLT A.C.
50 cycle SINGLE PHASE
GEARED MOTOR

33 r.p.m. 30 Ib. ins.
Fitted with mounting
Brand New. £14, Post 60p.
£15°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 £1, Green

Reversible.
feet.

(Total price incl. YAT

3 for £1, Yellow 3 for £1. Posc 10p. (in order) (£1),
LED READOUTS
7 series, L/H d.p. one-third h)gh

character. 14 pin D..L. Available in
RED or GREEN. Price £1:65. Post |0p.
4 for £6. Post paid.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ
Phone 01-437 0576
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TUAGC

TRANSISTOR UNIVERSAL AMPLIFICATION-CO.LTD.

163 MITCHAM RD-LONDON SW17 9PG 01-:672 3137/9080

‘TUAC DISCOTHEQUE MIXER WITH AUTO FADE

%0!0!@34 - &

Disc :

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; M. Phon Vol Selector;
Master Vol On/Oft Sw. Max output 1V RMS.

Specification: Deck Inputs—50mV into 1M Deck
Tone Controls—treble + 20 — 10dB at 12kHz. Bass
+ 22 - 15dB at 40Hz; Mic Input—200 ohms upwards.
2mV into 10k Mic Tone Controi—Total Variation
Treble 15dB. Total Variation Bass 10dB; Tape Input
—30mV into 47k(}; Power Requirements—30-45
volts at 100mA.

Ll

ViiIx '

PHONES

£26-50

PANEL SIZE
18 = 4%in.
DEPTH 3in.

HOW TO ORDER BY POST
Make chegues/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

A1 Music Centre, 88 Oxford Street. Manchester 1. Tel. 061-236 0340.
Bristol Disco Centre, 86 Stokes Croft, Bristol 1. Tel. Bristol 41666.
Calbarrie Audio, 88 Wellington Street. Luton, Beds. Tel. Luton 411733.
Socodl, 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 Trlacs @ 1000W per channel ® Each channel fully suppressed and fused
@® Master control to operate from 1W to 100W @ Full wave control—12 easy connectlons

Single Channel Version £6-60
MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT

SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT-OPEN 6 DAYS A WEEK 9-30am-6.00pm
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TUAGC

TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.
163 MITCHAM RD-LONDON SW17 9PG 01-672 3137/9080

NEW TUAC POWER MODULES Slierins mere povwer ane

quallty than ever before.
Specification on all power modules
All output power ratings =0-5dB
QOutput impedance 8-15.ohms: THD
at full power 2% typically 1% Input
sensitivity 60mV into 10k(: Fre-
quency response 20Hz-20kHz
=2dB. Hum and noise better than

70dB

TP125 TL30

7 x 64 % 3in 4 %55 %x2%in

£17-00
. g * 125 watts RMS £9 C 30

continuous sine wave
output

* 30 watts RMS continuous sine wave out-

« 4 RC.A 150 watt 15 . put ,
amp output transistors * :’*UQQW layer wound driver trans- * 2 R.C.A. 40 watt output transistors
ormer
* Short—Open—and Thermal over-
load protection
* Only 6 connections

TL60

5x5x3in

* 60 watts RMS
continuous sine
wave output

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

Power supplies
vacuum impreg-
nated Transformers
with supply board

£11 . 50 incorporating pre-amp

supply:
TL100  * |00 wans AMS con PS 125 +50 volts for one TP125 £11:50
5x5x3in put PS 100 =45 voits for one TL100 £10-50
£13 . 20 PS 60 =+ 40 volts for one TL60 £9-30
* 2R.C.A 150 watt15amp PS 30 + 50 volts for one TL30 £6-85
transistors PSU 2 for supplying disco mixer £4-65

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 I::ontrol circuits producing superb sound quality from any
signal.
VA08 Vol. Treble, Mid and Bass controls. Hi. IMP. FET,
I/P, suitable Mid, Guitar, Radio, Crystal/Ceramic P.U
Sensivitity 4mV. Treble + 35dB at 16kHz. Mid +20-15dB at 1kHz

Bass +20-10dB at 40Hz.| £4 3 90
VAOG Vol. Treble and Bass controls. Sensli-
tivity amv Treble 28-15d8 £4 . 1 5
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 and Mic Pre-amps in. Auto fade O/P to main Amp. 38mV
operating level. Depth and Vot 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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" Make light work >
of wiring R
with the NEW

=g SHIADN
ELECTRO SPARES WIRE STAPLES

+6 OR12VOLT Countless uses in industry and offices

*+VE AND < VE GROUND | XQUICK AND EASY TO APPLY -
e EVEN IN AWKWARD PLAGES

PE SCORPIO Mk2
ignition system kit
new from

Here's the new, improved version of the original PE Scorpio *SAVES DAMAGE To woon AND PAINTWORK
Electronic Ignlt.ion gystgm - with a big plus over all the other *STIGKS ON INSTANTLY 0 HOLDS WIRE HRMLY
kits - the PE Scorpio Kit is designed for both positive and Z YOUY” save enormous time and trouble Wlth the

negatlve ground automotive electrical systems. Not just +ve !
ground. Nor just —ve ground. But both! Eo it you change cars, 4 new Brandauer adhesive staple. Just p€€| off the
be aimost certaln that you can change over your 2 2 2 f
PE Scorpio Mk, 2 as well backing strip and press staple into place. Then
Contalning all the components you need, this Electro Spares bend CllpS over to h0|d wire flrmly in position,
PE Scorpio Mk. 2 Kit |s simply built, using ourloasy to foll:.w;' 3 No messing with pins, tacks, soldermg or
instructions. Each component is a branded unit by a reputable BTH 2 o
:'n:n':fa::!ufer :nd carrles the manufacturer's guarantee. Ready d”“mg- NO damage to WOOdWOfk, e-g- Sklrtmg
drilled for fast assembly. Quickly fitted to any car. i boards. Use the Brandauer Staple for any wall,
When your PE Scorplo Mk. 2 is installed, you Instantly benefit frame or cabinet Wiring ]ObS — |t'S wonderfully

:°E"‘ 2l these PE Scome d”: RONEIES T i easy for fitting in those awkward corners.
asier starting from co iring even with wet or oiled-up 2 . R
plugs % Smoother running at high speed ¥ Fuel saving 3 Send now for detalls to:

T Nomrs contact brakor g X Longer spark plug it | SPECIAL PRODUCTS DISTRIBUTORS LTD. |
Electro Spares prices: g\ 81 Piccadilly, London W1V OHL. Tel: 01-629 9556. /
Deluxe Kit only £11.50 inc. VAT and p & p. . : oo

Ready Made Unit £14.75 inc. VAT and p & p.
State 6V or 12V system.

Send SAE now for details and free list. P F R A L F E
a a
=== Ase s o e

FM VARICAP STEREO TUNER 10 CHAPEL ST. LONDON NW1 Phone 01-723 8753
q . . . ) MUFFIN INSTRUMENT FANS AERIAL  CHANGE-OVER  RELAYS
As featured in the Ma_Y 1973 issue of "Practical Electronics’. D:mensions 4-5in x 4-5in x 1:5in. Very  of current manutacture designed espec-
Superb Hi-Fi tuner Kit now available from Electro Spares. quiet running. precision fan specially ially for mobile equipments. coil voltage
Including cabinet and ali components — pre-set Mullard designed for cooling electronic equip- 12V, frequency up to 250MHz at 50 watts
modules for R.F. and |.F. circuits. Motorola I.C. Phase Lock ment, ampiitiers etc. For 110V, a.c Small size only. 2in x {in. Otfered brand

operation (practise is to run from split new. boxed Price £1-50, inc. P. & P.

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 handting charge).
Electro Spares price only £28.50 inc. VAT and p & p.

T T N U S T PR Ve S SR
‘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

trequency 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 now | Depending on your choice of

certain components, the price can vary from £50 to £60 inc.

VAT andp & p.

% Allcomponents as specified by original authors, and sold
separately if you wish.

% Fulfconstructional 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

The Component Cettre of the Nodth
288 ECCLESALL RD.. SHEFFIELD S11 8PE(D)
Tel:Sheffield (0742)668888
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primary of mains transformer or use
suitable mains dropper). CC only 11
watts. List price over £10 each. Our price
in brand new condition. is £3-50.

ITT METRIX

Model  101B  miniature
oscilloscope. D.C. 10mHz.
Sensitivity 100mV. Single-
beam. Dimensions 20cm
14cm = 13cm. Weight 54lb
Sold brand new a! nearly
one half maker s hist price
Only £50.

AVQ VALVE TESTERS
Brief-case type 160. Full working
condition throughout. £65.

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 8in x 5in x 2hin
Weight 451b. 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 19-165mHz. As new. £125.

TV WOBBULATOR Type 210"

Technical characteristics

Frequency: 5 to 220Mc/s In one range
Accuracy: That of the marker generator
{e.g. METRIX 936)

Output: Not tess than 100 mV attenuable
in steps of 10 down to 10uV

Sweep width: 1-2-5-10-20Mc's
Linearity: 10% at sweep width 10Mc/s
Amplitude modulation: Less than 10%
at sweep width 10Mc/s

Power supply: 110-130-220V. 50-60c s
130V may be raplaced by 160V. 220V
may be replaced by 240V on demand
Power Input: 35VA approx

fubes used: 2 x ECB1. 1 x 6J6: 1 x 6X4
Weight: 20ib 802 (3 300kg)

Dimenslons: 20 - 11; x 7¢in. (510 x 295
- 195mm) overail. Price £48-50 inc. VAT.

Large selection of

AF 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
Piease add appropriate amount for
postage

DURATRAK VARIACS

Type 100L. 230V input. 0-230V a.c
output. 8 amps. Brand new minus control
knobs. Price only £15, carriage £17

PLEASE ADD 8% VAT TO THE TOTAL AMOUNT
WHEN ORDERING. INCORRECT AMOUNTS WILL
CAUSE DELAY IN DESPATCH.

Practical Electronics

December 1974



CUSTOM CABINETS

331 High Street, Rochester, Kent. Tel: Medway (0634) 404199

speaker caBNETSY HUGE SAVINGS

o S

7

&

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 shorttime |
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 o 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&TYPELIST

Type Size Price manufactured  Kitprice
2 x 12 (illustrated above) 36"x18"x13"x3 £19.50 £12.50
4 x 12" (illustrated above) 31" x31"x13"x3 £24.50 £17.50
4x12” P.A.Column 48" x27"x13"x 3 £30.00 £21.50
1x18” 31"x31"x13"x 3 £24.50 £17.50
1 x 15" with two top horn cutouts 36"x20"x13"x % £21.00 £13.50
Mini Disco (state deck cutout BSR, GARRARD etc.) 33"x20"x 8'x% £20.00 £13.00
Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42" x20"x10"x % £25.00 £18.50

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

W

1@

ERC 100w power amplifier
* Electrolytic capacitors and second

* Stereo studio disco mixer

* 100w RMS slave amp for Disco * Full PFL and Monitor facilities . generation ICs ;
i i F tected against short or n
) :)(l)](:qu:iMS ContnUOUSIEINeAWare * As used by John Peel, Mark Wesley, ciurg{li;‘)ro ected against sho ope
a Shopn and open circuit protection Paul Burnett, DLT, Dave Christian,  + Less than 0-1% distortion at all powers
* Built to highest industrial spec. Tony Prince * Rise time 4muS-stability-
* Price £37.00 complete * Price £120.00 Unconditional Price £66.50

ALL OUR PRICES INCLUDE VAT AND UK DELIVERY

Disco imp projector 150 watt tungsten
unbeatable price £19.75

Includes liquid wheel and postage
Normally £24-£27.50

UNBEATABLE NOW ONLY £18

TRADE AND EXPORT ENQUIRIES WELCOME
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(RJ(Thtv][C]on Binger
" PUSH BUTTON CAR RADIO KIT

The P F“ 0 SOLDERING |
Touristll =& | REQ UIRED!

gl(l]g\lli %lll.ll#T[')OYNOSEROF‘g\“IJ)IO Techn-ical sbecification:
Al " (1) Output 4 watts R.M.S. output. For 12 volit
Easy to assemble construction kit comprising fully

] ot ! operation on negative or positive earth.
completed and tested printed circuit board on which PR N
no soldering is required. All connections are simple {2 inteskes Sl itmlp et [pre; bl tthree

push fit type making for easy assembly. stagelligtiodale.

Fine tuning push button mechanism is fully built and Gantesl yelit vendaktuning nd fie(posh
; h an station selection, illumi i
e [ n S o me e buttons for ()} ection, illuminated tuning scale

covering full, medium and long wave bands.

Car Radio Kit £7.70 + b5pp-&p Size chassis 7" wide, 2" high and4%"" deep approx

The Tourist | Kit For the experienced constructor Sp_eaker including baffle and fixing strip f155+23p p&p

If you can solder on a printed circuit board you can build this model. 0
Same technical specification as Tourist | Car Ae"al Recommended —fu"y retractable

Price £6.60 - 55p p & p. £1.37+20p. postage & packing

&1erfy] QUALITY SOUND |
'2] FOR LESSTHAN

£20-00
The unit is finished in white P.V.C. and the acrylic top presents

an unusually interesting variation on the modern deck plinth.

Includes:- BSR 3 speed deck, automatic, manual facilities together with 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.

Butput impedance 8-15 ohms. Stereo headphone socket with automatic speaker cutout. Provision for

auxiliary inputs - radio, tape, etc., and outputs for taping discs. Overall Dimensions. Speakers approx.

153" x 8” x 4”. Complete deck and cover in closed position approx. 153" x 127 x 67,

Complete onlyf19’95 - £1.60 p & p. Extras if required. Optional Diamond Styli £1.37.

Specially selected pair of stereo headphones with individual leve! controls and padded earpieces to give
optimum performance, £3 85

g

Q,Q BUILD YOUR OWN 8TRACK HOME CARTRlDGF. PLAYER =
STEREO AMPLIFIER _ S T apayT

Compatible with Viscount [Il system,
Unisound module and the Stereo 21.
Technica! specification Mains input,
240V, Output sensitivity 125mV
Comparable unit sold eleswhere at
£24.00 approx. Yours for anly

£11.954- 90pp & p.

it

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 N
{for ceramic cartridge). The heart of Unisound is high efficiency I.C. monolithic

power chips which ensure very low distortion over the audio spectrum.

L 240V. AC only. £7-64 + 55p p&p
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OOMPLE'I'E System1.£51-00
[ ]
40 Watt Amplifier. Viscount 111 - 102 now 20 watts per channel.
System | includes:
| Viscount Il amplifier - volume, bass, treble and balance controls, plus switches for mono/

stereo on/off function and bass and treble filters. Plus headphone-socket.

Specification

20 watts per channel into 8 chms. Total distortion @ 10W @ 1kHz 0-1%. P.U.7 {for ceramic
cartridges) 150mV into 3 Meg. P.0/.2 (for magnetic cartridges) 4mV @ 1kHz into 47K. equalised
within 1B 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 ta -17dB ‘@ 60Hz. Bass filter: 6d8 per octave cut. Treble contral:
treble -+ 12dB to -12dB @ 15kHz. Treble filter: 12dB per octave. Signal to noise ratio :

(all controls at max.) - 58dB. Crosstalk better than 35d8 on all inputs. Overload characteristics
better than 26dB on all inputs. Size approx. 133> 9"x 33"

Garrard SP 25 Mk [l deck with magnetic canndge de Juxe plinth and hinged cover.

Two Duo Type Il matched speakers - Enclosure size approx. 175> 103> 6”

in simulated teak. Drive unit 13" x 8” with parasitic tweeter. 10 watts handling.

Complete System £51-00

System2.£69-00

Viscount Il amplifier {As System |}

Garrard SP 25 Mk Il deck (As System |}

Two Duo Type 1l matched speakers — Enclosure size approx. 277 x 13" x 113"
Finished in teak veneer. Drive units 13” x 8” bass driver, and two 3” (approx.} tweeters.
20 watts R.M.S., 8 ohms frequency range — 20 Hz to 18,000 Hz.

T

T

Complete System £69-00 i<
PRICES: SYSTEM 1 PRICES: SYSTEM 2 |2
Viscount Il R102 Viscount [l R102 5
amplifier £2420+ fipbp amplifier £2420+£1pbp = |
2 Duo Type Il speakers £14.00 + £2.20p&p 2Duo Typelll speakers £39.00 + £4.00p&p =
Garrard SP 25 with Garrard SP 25 with |
Mag. cartridge Mag. cartridge &
de luxe plinth de luxe plinth -
and hinged cover £21.00 + £1.75p & p  and hinged cover £21.00+£1.75p&p E
———— . total : £59.20 total : £84.20 %
(ﬁ ‘ 'g—!‘ !’ - Available complete for only: Available complete foronly:
— £61-00 - e350p &p £69-00+£4.oop&u 4
{ F.MI SPEAKERS AT FANTASTIC REDUCTIONS {_
-] £
:"i ’_,
E 20 WATT ;
= SPEAKER SYSTEM i
E{ System consists of a 137 x 8” (approxj o
% eliptical woofer unit with a 8” x 5" |
= {approx.) mid range unit incorparating i
- parasitic tweeter and crossover ]
% components. 950 |
S Technical Specification: KIT
Bass Unit .
Five matched speakers and crossover unit [

Flux density—100 K, speech coil-13
Cone, Triple laminated paper with
P.V.C. surround.

Mid Range Unit

Flux density-33K, speech coil-1” with

for handling up to 45 watts, frequency
response from 20 to 20,000 Hz. |
Huge 19 x 14~ {approx.) high efticiency ‘s
Bass-Speaker with 16,500-gauss magnet

parasitic weeter. 15" 14A/780 BAss UN" built on a heavy diecast frame. . I
Power Handling Bass uniton a rigid diecast chassis. T_he four 10,000 gauss tweeters, each 334 24
20 watts R.M.S., impedance — 8 ohms, ~ Superior cone material handles up to S0 dia. approx., are fed by the crossover which =

critically adjusts signal for maximum

density 360.000 Maxwells. Impedance at Bass coil 2”. others 0-5" Recommended
OUR PRICE 1 kHzis 8 ohms. 3" voice coil. list price £44-00. k|
£6.60. Complete Recommended retail price £40-80. Speclal Offer e
= +90p p&p. OUR PRICE£18-70 + £t 50p&p OURPRICE£19. 50+f1 50p&p§;
L= RGeS VU B e e e = SR o REEY 5T SRR
FOR BISC'O PAGEA/VD DETA/[S OFHUW 10 OHDEH TURN OVEB... 25
SEEEE s SRS RA Eaat N L aune L Srai s
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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 ptay 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.

L4 |

<X

14
I
t

ofrf(l

PORTABLE DISCO CONSOLE

A

g N

e
K

5

g

e B e W et Nl

| R b

TECHNICAL SPECIFICATION: : ‘ O Wt 1
Pre-amp — Output —200mV, Auxiliary inputs — 200mV and 750mV into 1 meg. Console size — Unit Closed—17i~x13§~x82~(approx.) |
Mic input - 6mV into 100K. 240 voit operation. atl UnitOpen -353"x133"x 44" {approx.) )
Turntables capacity - 77, 10” or 12" records. This disco console is ideally matched for the Reliant IV and Disco 50 or any |
Rumble, wow and flutter — Rumble - Better than -35dB. Wow - Better than other quality amplifier. ) i ) L
0.2%. Flutter - Better than 0.06% (Gaumont kalee meter). The unit is finished in black PVC with contrasting simulated teak edging e
Finish - Satin black mainplate with black turntable matinlaid with brushed diamond spun control knobs with matching control panet. i
aluminium trim. Tonearm and controls inblack and brushed aluminium. Yours for only £45.00 +£3.50P. & P.
20 it L~ =Ty ' 4 1
ot
‘ “SOUMD 50
900 494 -a
yti
DISCO AMPLIFIER |
Reliant Mk IV Mono Amplifier, ideal for the small disco or house parties. E
Qutputs 20 watts R.M.S. into 8 ohms (suitable for 15 ohms).
45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER Lol S5 el o e A0 poen
: . eparate bass and treble contr inputs.
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency *Mixer employing F.E.T. (Field Effect Transistors) *Solid State circuitry. .
Response 3dB points 30Hz and 18KHz. Total Distortion: less than *Attractive styling. L«
2% at rated output. Signal to noise ratio: better than 60dB. Bass g
Control Range: 13dB at 60Hz. Treble Control Range: 12dB at INPUT SENSITIVITIES o
10KHz. Inputs: 4 inputs at SmV into 470K. Each pair of inputs Zénl?utt— 1) Q;v;t?lﬂ:':-_gu:ar 0{!:10}/‘"')9 coil mic, 2 and 10mV.
' 1 H elector switch Tor desired sensitivity).
cqntr.olle:i”by Ser:nativolume congol.l?f'lnpl!l:tzs;;m‘ﬂm;/ IRl ~Inputs - 2), 3), 4). Medium output equipment - ceramic cartridge, tuner,
Size: 193" 105" x 8" (approx.) Amplifier 50+£1.50p. & p. tape recorder, organs, etc. - all 250mV sensitivity. AC Mains, 240V operation.
Size approx: 1237367 % 33",
; £15.00 + 60p. post & pack.
3 % P £ i j Y
m ' . Radio and TV
L ’; . Mail orders to Acton. Terms C.W.0. J Components
— All enquires Stamped Addressed ™ (Acton) Ltd.
- Envelope. Goods not despatched
outside U K. o
DO NOT SEND ® 21 High Street, Acton, London W3 6NG
YOUR CARD
Leatiets available for all items listed 323 Edgwal'e Road, London W2
Just write your order giving thus ¥ Personal Edgware Road: 9a.m.—5.30p.m. Half day Thurs.
your credit card number Send stamped addressed envelope. Shoppers Acton: 9.30a.m.~5p.m. Closed all day Wed.
FE e e e R e i - Vel b P o SN R
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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
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.

@ Coit and battery last longer. @Efficient fuel
burning with less air pollution

The kit comprises
everything needed

Ready drilled scratch and rust resistant case,
metaiwork, cables, coil connectors, printed
circuit board, top quality 5 year guaranteed
transformer and components, fult
instructions to make positive or negative
earth system, and 6 page installation
instruction leaflet.
WE SAY ITISTHE
ANY PRICE!

o

BEST SYSTEM AT

Lo

Spark.

SPHRNSITE MK I

Electronic Ignition... Betteronall points

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

system — not just a transistorised inductive discharge booster.

>

R
'y
[

\

5
e |
R

Because you keep your points!
TR PRICES

D LY. Kit only £10-93 inci VAT and P& P

Ready Built Unit £13 86 incl VAT and P& P

{Both to fit all cars with coilzdistributor ignition up 1o
8 cylinders)

We can supply units for any petrol-engined vehicle (boat
motorcycle etc) with coil/contact breaker rgnition

Details on request. Call in and see us for a demonstration

Foroer Nowro: 3

ELECTRONICS DESIGN ASSOCIATES
(Dept PE 12) 82 Bath Street,

Walsall WS1 3DE Phone 33652

Ptease supply

is

2 ’ Sparkrite Mk. 2 DY Kit(s) at £10 93 each incl
i« 1 VAT and P & P (Will make pos or neg earth) g
/
[ Sparkrite Ready Built Neg Earth Unit(s)
r {/ at £13-86 each incl VAT and'P & P 0
Sparknite Ready Built Positive Earth Unit(s)
at £13-86 each inci VAT and P& P W
NAME
avee ADDRESS

| enclose cheque/P.O. for £
Send SAE for brochure.

rite MK 11 — full capacitive discharge electronic

RECTIFIER SIGNAL
TRANSISTORS— Yiss varietyocm: e | vz 22 |2y s |emoce ecriniens || piopes iooxe
ex-stock Tipe1a  rop | IN2220 o0 [5N3820 sop 50v a00v 600V || BY100 15p BA100 10p
TIP4a2A 88p | 2N2221  20p | 2N3823 48p | 250mA  14p — — BY126 12p OA47 Tp
ZTX107 12p | 2N2222 20p | 2N38B66 1A 20p 2% 25 By127 12p OA70 ep
AC126  1ip ] BC:09 10p | BF115  22p | MJ491 130p | ZTX108 12p | 2N2369 14p | 2N3903 4 15p 2A 20 45p  4Sp BY133 20p OA79 4]
AC127  11p | BC115  20p | BF167  23p | aMUE340 4Sp | 2ZTX109 13p | 2N24B4  30p | 2N3905 6 15p (d BYZ210 35 QA8 k(-]
AC128  11p | BCta?  7p | BF170  23p | MUE370 72p | 2TX300 14p | 2N2646  32p | 2N40S8  1sp [4A 48p 60p 70p P b 9
AC14t  18p [ BC148  7p [ BF173  25p | MUE3T! adp | ZTX301 14p | 2N2904 20p ) 2N4DS9  10p | BA s0p 78p  95p ayz1 32p ABS 4
AC142  18p | BC149C 8p | BF177 - 26p [ MJES20 6ap | ZTx302 18p | 2N290S 18p | 2N4060 13p BYZ12 30p OAg0 8p
AC'76 1P| BC157 14p | BF178  28p | MJES21 80p | ZTX303 15p | 2N2906 20p | 2N4871  35p BYZ13 3S5p OAg1 6p
AC187 *2p [ BC158 12p | BF179  33p | MJE295590p | ZTX304 24p | 2N2926RB Tp | 2N4444 180p 1N4001 sp OAS8S5 7P
AC188  11p | BC159 14p | BF180  33p | MJE3095 G5p | 2TX500 15p | 2N2926Q Bp | 2N5457 38p | gCR.-THYRISTORS 8
AD140  46p | BC169C 11p | BF181  33p [ MPF102 31p | ZTX501 15p | 2N2926¥G 9p | oNSa58  35p 1N4004 6p OA200 P
:g::g :g: sgvsz |gp Si:g; ;;p MPF103 31p | ZTX502 19p gzggzi :;n 2N5459  35p 50V 100V 400V 600V 1N4007 7D OA202 zn
183 1 p | MPF10a 3tp | 2TX503 45 P | 3N140 100, 14
AD149  43p | BC1a4 ||: BF194 Mp [ MPF105 31: 2N404 za: 2N3055 40p [ 3N141 m: 1A &p sp G0p T ?t;gg: ;gp :mgw e:
AD161  33p | BC212 tip| BF195s  12p | OC26 43p | 2N696 15p | 2N3441  80p | 40360 asp JA 43p S0p p  9p Ld 4148 8
AD162 33| BGC213 10p| BF1S6 14p | OC28  48p [ 2N697  13p | 2N3442 1200 | 40361  3Isp | 7a —  gop sap 114p N Ld
AF114  13p | 8C214 12p | BF197 15p | OC3s 4sp [ 2N698  30p | 2N3525 a0p | 4p362  dap P OTHER DIODES
AF115  13p [ BC307  11p | BF20C  32p | OC3I6 s2p | 28706 12p | 2N37023 1tp | 40409 sep | 16A — T8p %p — Tunnel
AF116  13p | 6C308 11p| BF244  36p | OC47  15p | 2N708  18p | 2N3704 11p [ apat0  s0p AEY11 50p ZENER
AF117  13p | BC30s 12p | BFX29 30p | OC42 15p | 2N914  18p | 2N37056 10p | 40411 200p DIODES
AF118  S0p| BCY?0 18p | BFX30 30p | OC44  11p | 2N918  4op | 2N3707 11p | 40594 asp LED 3-3V to 33V * 5%
AF12Y  33p | BCY71  22p | BFYSO 15 | OC4es 11p | 2N929  20p | 2N3708 9 8p | 40595 75p | TRIACS TIL209 16p a - 9
AF124  30p| BD115  aSp | BFYS1  ¥5p | OC70 11p | 2N930  18p | 2N3771 170p | 40600 s9p Varicap omVy B
AF125  3op| Bp12y 100p | BFYS2 ¥8p( OC71 1p | 2N1137  18p | 2N3772 180p | 40603 S8p 400V 500V BA145 15p 1-3W 18p
AF126  30p | D123 100p | BEXB7 15p | OC72  11p [ 2N1132 18p 30V 50V 1-5W 25p
AF127  30p| BD124  6Sp | BFX88 24p | OC73  SOp | 2N13023 17p Avaiable Complee 800mA 52p S8p — — DIAC 10W 40p
AF133  33p| BD131  40p | BSX19  16p | OC74 30p | 2N1303 4 21p semiconductor  kits  lor 3A — 85p 99p 120p ST2 25p
AF181  45p| gD132  4asp| BSx20 18p | OC81 12p | 2N1306 7 28p various projects published 6A — 88p120p 150p
AF186 48p | BD153 esp| BSX21 22p| OCB2  12p | 2N1308 9 28p n PE PW WW eg 0 154p 18 ACCESSORIES
AF233  38p | BD156 0p| BT106 95p { OCAa3 18p | 2N1613  20p Teie-tennis kit (PW Juiy) 10A — 109p 154p 165p
BC107 9p | BOYBO 75p| BUIOS 220p | OCS84 18p | 2N1711 20p £€12- VAT Send SAE 16A —  145p 180p 200p Mica Washers - 2 Bushes {tor TD3 and TO66; 6p.
BC108 9p| BDYSY 65p( MJ430 95p | OC200 43p | 2N2160  70p for prices DIL Sock 8 pin 12p: 14 pin 13p; 16 pin 1dp.
AND RADIO INTEGRATED x
Do | [ S pmoeeg
< 2ZN414 TRF Radio Receiver 110 Voltage Regulators OCPT0 50p ORP60 ‘52
CA3028 Mixer RF IF Oscillator 1.00 Sinciairr Super IC12 6W Amplifier  2-20 650mA (TO-3) € OCPT1 65p ORPS1 50p
CA3048 Four Independent ' LM309K 5V 1-48 2N5777 50p TIL209 16p
Ampiitiers 2-30 LINEAR INTEGRATED CIRCUITS 1A Light Emitting Dlodes
CA3090 FM Stereo Decoder 4-00 CA3046 Transistor Array 0-55 47805 5V 1-40 Red 18p. Green 3%p. Yeltow. 35p.
LM377 Stereo Amptifier LM301 Op Amp with Int Comp 0-40 MC7812 12V 1-40 Seven Segment Displays
2Wichannel 2:90 |M30? Op Amp with Int Comp 0:50  \4c7815 15V 1-40 3015F  (Filament) 120p  MAN3M  (LED) 120p
MC1303 Sterso Preamplifier 1-30 535 Fet Op Amp 3-50 MC7818 18V 1-40
MC1304 FM Stereo Decoder 1-60 555 Timer 9-55 7 n 1-40
MC1310 Coiless FM Stereo Decoder 2-70 55 Dual 555 Timer 139 MCTe22 ILINTEGRATEDICIACUTTS C-MOS LOGIC ICa
MC1312 Four Channel SQ Decoder 2-10 557 Tone Decader PLL 275 |able Output 7400 T JOR 60 A O e30)
FC4000 ; Watt Aucho Amplifier 0-40 . Varlable Outpu 7401 18p 7441 5p 7486 41p CD4001 50p
] + Watt Audio Amplitier 709 Op Amp with Ext Comp 0-28 Regulator
A ’ Voltage Regulato 7402 t8p 7447 5p 7489 358p CD4008 120p
MFC8010 IF Ampiifier Non-saturating 710 Oitterential Voltage 723 2V 10 37V 0-55 7404 1Bp 7448 120p 7490 52 | coson 50p
Limter 0-80  Comparator 0.35 ML723 'T°02° e 7408 20p 7470  p 7492  ®8p | CD4p12 50p
TAA263 Audio Amplifier 0-85 741 0p Amp with Int Comp 0-28 LM3002v v . 7410 1p 7472 Wp 7493 %6 | CD4018 300p
TAD100 TRF Radio Recever 1-50 747 Dual Op. Amp 0-70 LM304 40V TO 15mV 295 7413 Mp 7473 Mp 74107 45p | CDa027 170p
TBABOD 5 Watt Audio Amphhier 1-00 748 Op Amp. with Ext. Com 0-38 E— 7414 Tip 7474 3Mp 74121 34p CD4029 420p
P P P 4
TBA810 7 Watt Audio Ampiifier 1-25 TGS Gas Sensor 7416 Ap 7475 S2p 74122 Mp CD4037 210p
TBAB20 2 Watt Audio Amplhber 0-80 Data sheets on above | C s each 0-10 Semiconductor 2-00 7420 18p 7476 7p 4141 e CD4047 165p
- s
Minimum order £2 All goods brand new and guaranteed
All prices exclusive of VAT to manufacturers’' specifications. c o a c
P. & P. 10p for orders below £5. Money refunded if not satisfied.
Export inquiries welcome. Callers. by appointment. welcome. 54 Sandhurst Road, London, N.W.9
Inquiries from trade. OEM. Colleges
welcome. 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.] TURNTABLE KIT

The 3.D.1 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.

ERS) LTD

Atlas Mill Road, Brighouse HD6 1ER Telephone: Brighouse (04847) 2142. Telegrams and cables: Connoiseur. Brighouse

ALSO FOR ‘‘POWER SLAVE” DETAILS.

e MINISONIC e STAMP BRING DETALS. A

REGULATORS P.C.B
VRIS 200p Des-gners Layout

UNREPEATABLE OFFER
ﬁT;%‘:JS o worernson | 741 OP. AMPS

CA3096AE 120p | Y ONE CONTROL
MINI D.I.P.

OF. AMPS | iwith data shee(s)l
28p each

Few only at 95p
For this month only or until stocks

g}é%NSISTO}?S VOLTAGE POWER SLAVE

748 48p
FETMOPA 450p

v.A. L]

Please add 8. to
[FZ1) final total of order

MPSL51 4lp | SG3402T  174p | |
MPSUQ7 69p SG1495D  290p | oo crormErs | 3Fe exhausted.  Mnfrs. full spec.

Bigh Voluge LINEARS
MPSLOI  39p  SG3402N

SDTs0s top | MFCE040  100R {30740V Pri branded devices.

SDT9203150p | 7,T.L. Min. type
ZN;BSI9 46p | 1400) 29p 1 0.12; 0-12V @ 6VA — — — =
INSas9 60p Je02N 8P 0-20;0.20v @ 6VA | poTENTIO- CAPACITORS

Elp7s0al 270 | €1:84 each METERS Tubular Electro. 14p
DIODES 7410PC 24p | 0-19, 25, 33, 40, SOV | iny MOULDED 25V, 25uF; 4
INS401 2|p 7420N 24p | @ S00mMA £€2:35 | CARBON 100i2F $6p 470uF 29p
IN914 7430PC 23p o-|7 5V @ I'6A €273 | 5 1000uF 46p
BA|48 15p 0-25V 2A +0-25V 2A | 50V.  1000uF S7p
15150 12p | 7473N 48p | 6 63V. 10uF 22p
IGP7  10p | 7475N 75— — | LINEARSKa: lokn; | S3Y._ 10
A TA7EN HEATSINKS 25k ; S0k ook a i

| Marston type for o
Blobes - fric POWERSIAVEGSW | |ElEcTROLYIIC |
and 100 versions.

ZIM  120p  74122N €2.85 each LOG. 10kn; 25ka ;| 47440V "73/‘%{,"
RECTIFIERS | 74123N 144p | Type 154 for TOS | 50“ Q (EIEI[;‘ 1'7 'T(‘r;' f3p
REC4IA 120p 74150N ___ 210p 9p each '|.n Sk log: 10kg | 100/63V; 470/|6V
REC43A 139p | RESISTORS ,og all at 788 each 23p eac

L2
REC46 255p
REC7O

2%, METAL | CONSTANTAN . .

WIRE HYIGH RIPPLE

T

JJOOMF 63V £2:20
00uF 40V 75p

tkQ RS TYPE £3.40 IOOOOuF 40V £1°44

0:03 ohms/ecm as
specified for the

POWER SLAVES.
20cm lengths 10p

PRECISION 0
P | 5°/, CARBON TUR
LM

MDA94ZAII
‘ 9p for 5

EATON AUDIO

P.O. BOX 3, ST. NEOTS
HUNTINGDON PE19 3JB

TERMS: MAILORDER Bow
ONLY. C.W.O.
Cheques or P,O.’s pay- A
g:al; to Eam‘ns ‘Audioi

rders over ree o oy D
P.&P.Otherwise please Buy it with Access
add 10p in the £1.

“N-T-E-R-L-0-C-K-I-N-G
PLASTIC STORAGE DRAWERS
Vm

4 ‘MS_U‘?

Newest, neatest
system ever
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 labekslots.
1D and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (S5ins x 2%ins X
2lins). £2 DOZEN
DOUBLE UNITS (2D) (5ins x 44ins X
2}ins). £3-50 DOZEN,

TREBLE (3D) £3-50 for 8.

DOUBLE TREBLE 2drawers, in cne outer
case (6D2), £4-90 for 8.

EXTRA LARGE SI1ZE (6DI) £4:50 for 8.

PLUS QUANTITY DISCOUNTS!

Orders £15 and over DEDUCT 5%, in the £
‘Orders £30 and over DEDUCT 749 in the £

HZES
AL INTERLDEX

PACKING/POSTAGE/CARRIAGE: Add 40p
to all orders under £10. Orders £10and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES

Please add 8% V.A.T. to total remittance

rlAlmumE Dapt PE12). 124 CHMckiewood
oadway. London. N.W.2

Tel 01-450 4844
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TRANSISTORS. VALVES AND SEMI- !
CONDUCTOR DEVICES - ANY QUANTITIES
UK'S LARGEST STOCKISTS

ECTRONIC COMPONENTS

(Post/Packing 15p per 1-6

ASH X CARRY
PRICES

items G.B. unless stated)

C
1(}“)

Ceramic Fliters Fibre optics
For CALLERS or BY POST Mimature 10:7 mHz fiiters 0-01in pdia mono filament
) 40p palr £5-50 per 100 metres. 0-13in
(GB carr/Pack 15p per item) IC IF Unit dia. 64 fibres £1 per metre.
CA3089 107 MHz IC 15mm dia. mares tails €10-50
Price £2.94 sach,
Ref. No. []
1 D1203 Telephone amphfier—suction 495 #C Clock
2 D1201 Telephone amplifier—cradle 7-50 MM 5314 single
3 71206 2 station intercom 4-95 chp clock with Radio Control XTALS
; ;:fgg 3 station tn:s'ccm ‘;';3 CCT g9, Matched pair for 465 kHz IF
station intercom 1
6 TAIA 2 station telephones Intercom :3253 Radlo IC Chip g&ﬂa” todlatisupe etitians (Carr .packing 35p}
7 W12 2 station wireless intercom 8- N4 R ) th € i 9.25
8 DP303 Door phone Intercom 7.00 %1‘20 3O 8 wild Gred Lu’:gg‘?gg‘,‘cvwﬁ':"sl‘:’:f
9 PK3 ETCH your own printed circults 2:25 : ase 875
10 EA41 Raverberation amplifier 1175 ‘
11 0S50 itrasonie switeh 18.45 | Ultrasonic I G hone hand uma 20Kk/V with steel
12 XP4002 Photoelectric alarm system 13-50 transducers Lightweight telephone hand- ca 2-50
13 Solid state tachometer 11-30 With  data/circuits sets brand new complete U43|7 20k V with case 15 50
14 Power dash transistor assisted ignition 13-50 £5-90 pair with diagrams for intercoms U4341 33k/V plus transistor tester steel
15 Car auto lock 2-75 £3 pawr case 10-50
16 4A 6-12V battery charger 4-85 Stroba tubes V4323 20k/V plus TkHz 465kHZ OSC with
17 FF21 Car radlo/tape quad sdaptor 4-88 ZFTBA (similar to 4A) case 770
18 Fully disappearing car aerial 200 £4. IT)-2 20k/V slim type 5-95
19 Electric disappearing car aarial 7-80 ZFT12A €5. MARRIOT TAPE HEADS THL33D (L33DX) 2k/V Robust 7-50
20 ET (F1009) Morsé code key/buzzer 1-70 7 17° High Impedance £2-50 TP5SN 20k/V (Case £2) 825
21 VH105 Aircraft band converter 450 7 sagment 18° Med. Impedance £3:50 TP10S 2k/V 625
22 LM300 SOK Disco mic 12-95 Indicators 36 Med. Impedance £5-00 TW20S 20k/V 1000
23 DF50B 50K Communications mic 575 2015€  whh  data 63 2 track mono High TW50K50k/V 11.25
24 Car lighter plug 1W voltage adaptors 300mA {each) 1-95 £1-70 each Imp £1-75 EPTOKN 10k/V 9-95
(state 6/7}/9V) ‘ Erase Heads for 17 AF105 50k, V Deluxe (case £1-90) 12-50
25 STC Time delay module 1:50 18 and 75p S100TR 100k/V Pius transistor tester 22.50
26 Gravenire 931A photo-electric unit (with data) 350 Spring delay units 2 43 Erase Head for ‘63 75p
27-3 cw. 3% 500W sound to light 21-50 HP42 9in twin spring £3:30 Stereo Cassette Head  £1-20
203 cw 3 1.000W sound fo lignt + overrids 4125 | (P & P) 20p HRI 6in twin | Boben GLoD Eraze 5 | GENERAL TEST
29 150W light disptay projector with wheeil 23. ring £6-85 (P & P} 25 (Post. etc.. 15p any quantity -
30 MM1 (BZ005) 4 channel SV mixer 420 | P9 ( 220 EQUIPMENT
31 MX100 deluxe 4 channel mixer 6-78 c K 50,
32 H67(G1320) Stereo headphone amplifier 10-50 ) t? arr. packing 50p
33 MP12 6-CH Shder control mixer 27-95 Cla" p(afk‘;ng 30p)
34 RE208 Stereo phone adaptor 2-25 unless state
35 MDB02 Stereo phonas 2.20 Living Sound ' made specially NEW REVOLUTIONARY
36 CIS200 Stereo phones 2.75 for Henry's by EMP Tapes Ltd. § Q:S':u. SUPERTESTER 680R €
37 CI1S250 Stereo phones 6-50 P i e B80R Multi-tester 18-50
38 G1301 and G1305 Stereo phone controls 2.95 | Screw type with library case. Post
39 Carsterso speakers in pods. Special otfer (palr}2:95 paid (GB) " NEW REVOLUT!IONARY SUPERTESTER
40 Crv:l-lcllpm ml:ron?one/ - ?%% £ £ \ € 880R 3
41 E1052 Car speakers front/rear fadar o . .
| 42 Bib groove clean (Ret. No. 42) 1.76 3 for 8 for 10 for 25 for gacoczx‘;"’;'fs‘e' 16250
43 Bib Recard care kit (Ref. No. 43) 2-20 C60 1-10 2 00 315 7-50 e STor 5star, 11-00
44 Bib cassette recorder care kit (Ref. No. 26A) 196 Cs0 147 2.85 465 .37 £ )
45 Bib cassette tape splicing kit (Ret. No. 24) 164 ectronic voltmeter 18200
46 BASF reel-reel hobby box 240 c120 1-83 3-54 5-60 14-00 Ampclamp 11-95
47 2000 OHM Headphones 1-50 (T;emperature probe 11-95
48 4000 OHM Headphones 1-55 auss meter 11-95
49 Casseen:‘rscorder mic. (2¢mm & 33mm plugs) ;:: SPEClAL OFFER CASSETTE STO RAGE Signal injector 5-95
50 420 £S Microscope . Phase sequence 5-95
51 UPOS0 Low coat 9V eliminator 225 Rotating unit up to 32 cassettes stackable ENT probqe 5.95
- 52 AE 527 Tape head 1-70 £3.60 (P & P. 15p). Car unit with bracket for Shunts 25/50 100A 4.50
54 BCB808 Percentage pocket calculator 1665 10 cassettes £2-80 (P. & P. 10p) $3100 IMA Strip chart recorder 44-00
55 BC817 Memory pocket calculator 1830 1Tk40 AC Multivoltmeter 19-75
56 BCM850 Percentage and memory calculator 2795 0!
80 Antex soldering iron kit (SKI) 330 1Tk15 Grid dip meter 440kHz-28mHz U-L0)
61 Bib record care kit (Ref. No. 59) 117 1 Tk65 28 Range valve voltmeter 22-50
62 Spe Chassls punch kits 5.50 1Tk200 RF Generator 120kHz-500mHz 18-85
63 Longs desoldering tool 5.50 127 Noise reduction unit 1Tk22D AF Generator 20Hz-200kHz 19-95
64 1A in line mains suppressors 2:50 707 Windscreen wiper timer *HM350 in circult transistor tester 19-50
65 BSS2 (E1013) 7 way stereo speaker switch 2.20 157 Private TV loop trans “C3025 Deluxe metar 1-300mHz 695
66 Wetler B2000—PK expert gun kit 6-20 525C 120-160 mHz VHF tuner “TT145 Compact transistor tester 14-75
67 'S Dec breadooard 1.98
68 2 Dec breadboard A - - +G3-36 R/C 0sc. 20Hz-200kHz 19.75
69 4 Dec breadboard 7-50 310 Radio  control = P P *C3042 SWR Moter 575
70 'T' Dec breadboard 3.85 receiver £3-29 690 DC motor speed *SE3I50A Defuxe signal tracer 12-95
71 Instant head soidering gun 2-30 300 4-channel R/C ov 331 "SE400 Mini-lab. all in one tester 15-50
T 40W soldering iron 1-90 transmitter 661 700 Electronic Chaf- C1-5 Scope 500.000kHz (carr. €1} 43-00
345 Superhet R/IC finch 7-92 *C3043 5 CH F/A meter 1-300mHz 575
receiver 6-61 760 Acoustic switch 12-57 Resistance sub box (post. etc.) 2-40
65 Simple tran- 780 Metal Detector Capacitor (20p) 2:10
ELECTRONIC COMPONENTS sistor tester 1.66 {alectronics éA variable transtormers (carr £1) 6-55
115 8 watt  ampli- oniy) 10-91 adio activity counter 0-10r {carr. £1) 9-97
AND EQU'PM ENT tier 450 790 Capacitive Burg- Maing unit for above {carr. 50p) 3.75
More selection—bigger stocks of electronic components 120 12 watt ampli- lar alarm 7-92
and equipment for supply purposes. Let us quote for your fier 4-13 835 Guitar preamp 4-99
requirements. {Please enciose large SAE with all enquiries) 125 Stereo  control 840 Delay car alarm  6-99 PA-D'SCO
umt 6-61 875 CAP. Discharge
8SUILDIT 130 Mono  control ignition for car LIGHTING EQUIPMENT
YOURSELF unit 416 engine Ve
Ready to use and use again Sosibowe sUrDlY Earth) 1319
v ¢ again. 610 Ponar® L o 80 Scope Calibrator 2-65
Educational and practical ower ~ supply 255 Level indicator  8:92
for 120 5-31
525 120-160mHz VHF
All transistor circuits wlith 615 Power supply timer 11-31
120 6-64
() Gerrienl. 20 Aan Y o 715 Photo cell switch 8-97
10in 1 30 projects amplifier 3-29 795 Electronlc con- Without doubt U K s best range of modular and
£5-95 (post 20p) 240 Auto packing tinuity tester 4.97 complete equipment. Lighting, mixing. micro-
light 6-90 860 Photo timer 15-51 phones, accessories. speakers. amplifiers
50 in 1 50 projects £13-95 275 Mic.  preampli- 235 Acoustic Alarm lenses. etc.. otc
- I acto 108 {posti23p): 5758 htrF o tor driver 861 FREE stock lists (Ref. No 18) on request. CALL
/ portable radio £7-9 1501n 1 150 projects £21- 50 generato 465 Quartz XTAL IN AND SEE FOR YOURSELF at Menrys Disco
(P. & P. 32p). MW/LW radio 10Hz-1mHz 21-45 . 5
tuner £5-25 (P. & P. 20p). 9v [| (post 30p) 5755 Sq. wave gen- - Schaclkelr. : :: Centre. 309 Edgware Road Tel. 01-723 6963
regulated power supply £2-15 erato 20Hz- ignal Injector .
(P& P Topy 15W inverte. | Padionic X 20 20 (Elec e n 330 VOX 13-62 8% TO BE ADDED TO ALL ORDERS
£5.20 (P & P. 30p) projects £4-95 (post 20p) 590 SWR meter 947 432 Testakit 21-83 EXPORT V.A.T. FREE
ww Inverter £6-80 (P. & P me 670 Buffer Batter ( .A.T. FREE)
[ | Rradionic x 40 40 (Radio) 630 STAB  Power v
R A A P";';:;;?mmc projects £9-45 (post 20p) supply  6-12V Charger 7 FOR MORE ELECTRONICS SEE
0-25-0 1A Electronic Keyer 16 BACK PAGE

Electronic Centres
404-406 Electronic Components & Equipment 01-402 8381| /i Fi and

309 PA-Disco-Lighting High Power Sound 01-7236963 | E/ectronics
303 Special offers and bargains store Centres Open
All mailto 303 Edgware Road. London W2 1BW 9am-6pm

EDGWARE ROAD, W2

Prices correct at time of preparation. Subject to change without notice. E.&0.E,
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

Type Price Type Price Type Price p | Type Price Type Pricep | Type Pricep  Type Pricep| Type Pricep | Type Pricep | Type Pricep
Allor s | able: ‘59 | BChis 1 | b1 o | BF176 30 | C42 33 | TIB43 33 | 2NI1309 26 | 2Nu926B 11 | 2N3906 30
ACLIS 20 | AD16land | BCl49 18 | BDI23 72 | BFIit 39 | UT46 30 | 2N1613 g2 3010 77 | 2N4038 13
AClIG 22 | ADIG2MP 76 | BClo0 20 | BDI24 76 | BF148 33 ZN414 £1.20 N1711 g2 | 2N301l 16 | 2N40s9 11
ACLI7K 32 | ADTI40 65 | BClal 22 | BDI3t 55 | BPI179 33 26301 21 | 2N1889 35 | N3063 19 | 2N4060 18
AC122 13 | AFl1l4 27 | BCIS2 18 | BDI132 @6 | BF180 33 26302 21 | 2N1890 50 | 2N3054 51 | N4061 13
13 l Al"ilﬁ g; Fc}aa 3; ggxga 'ﬁ BF181 33 igggj g; 2N1893 ;é jgggg; i: ggj«zgfi ig
1 AF116 IC154 3 135 p p 2N 421
20 | AF117 27 | BCl57 20 | BDI36 44 2G306 44 | 2N2148 63 | 2N3301A 18 | 2N4285 19
20 | AF118 39 | BCI38 13 | BDI37 50 2G308 39 | 2N2160 66 | 2N3392 168 | uN4288 19
18 | AF124 33 13 | BD138 58 ] 2G309 39 | 2N2192 39 | 2N3393 16 | uN4287 19
16 | AF12; 33 50 | BD139 61 2G339 22 | 2N2193 39 | 2N3394 16 | UN4288 19
16 | AFI26 31 56 | BD140 66 263394 18 | 2N2194 39 | 2N3395 19 | uNd289 19
20 | AF127 31 13 | BDl3o 88 26344 20 | 2Nu217 24 | 2N3402 23 | oN4290 19
32 | AF13% 83 13 | BDI176 66 R 2G345 18 2 2N3403 23 | 2N4291 19
20 | AF178 86 13 | BD176 66 2G371 18 2N3404 18
28 | AFI7Y 5B 13 | BD177 72 2G3718 13 2N3405 19
17 | AF180 85 18 | BD178 72 2G373 19 2N3414 13
22 | AF181 85 18 | BD17Y 72 2G374 19 2N3415 80
22 | AF186 &5 16 | BD180 77 2G377 33 UN3416 35
5 22 l AF239 4l 18 | BD185 72 26378 18 2N3417 35
157 27 | ALlo2 72 24 | BD186 72 2G381 18 2N8525 44
AC165 22 | ALloz 72 21 | BD187 77 26382 18 2N3614 75
ACI66 22 | ABY26 28 21 | BDIE8 77 2G401 33 IN3615 55
AC167 22 | A8y27 33 21 | BD189 88 2G414 33 2N 3616 48
ACI68 27 | ABY2s 28 27 | BD190 83 2G417 28 2N3646 48
ACI6 18 | aSy2e 28 27 | BD19: 94 2N388 39 2N3702 81
an 57 | Asye o 1o |Bblu 99 INi04~ 92 | IN300i 10 | sNaies 8
AC177 ABY5 97 p 2N2 2N37
AC178 81 I ABY32? 28 18 | BD198 99 2N4044 31 | 2N2004A 23 | 2N3705 88
AC179 31 | ASY54 28 16 | BD19Y £1.05 2No24 46 | N905 23 | 2N3706 86
ACI80 22 | ABY5> 28 22 | BD19Y 21.05 | BFX84 24 2N527 54 | 2N20054 23 | 2N3707 62
ACI80K 32 | ABY36 28 22 | BD200 £1.05 | BFX85 38 2N398 46 | 2N2906 17 | 3N3708 46
AC181 22 | A8Ys7 28 31 | BD205 88 | BFX86 24 2N599 50 | 9N2906A 20 | 2N3709 48
ACIBIK 32 | ASY58 28 31 | BD208 88 | BFX87 27 2N696 14 | 2N2907 22 | 2N3710 8e
ACI87 24 | ASY73 28 12 | BD207 £1-05 | BFX88 24 2N697 15 | UN2907A 24 | 2N3711 77
25 | ABZ2l 44 12 | BD208 £1.05 | BFY30 22 2N698 27 | UN2923 16 | 2N3819 77
24 | BC107 14 | BC209 18 | BDY20£1-10 | BFY3l 22 2N699 39 | 2N2924 16 | 2N3820 ”
25 | 1BC108 14 | BC2IYL 14 | BDY204#1-10 | BFYs2 22 2N706 09 | 2N2925 18 | 2N3821 ”
28 | BCI0OY 16 | BC213L 14 | BF115 27 | BFY33 19 2N706A- 10 | 2N2926G 14 | 2N3823 48
22 | BC113 11 | BC2l4L 18 | BF117 50 2N708 18 | 2N2926Y 12 | 2N3903 i
22 | BC114 17 | BC225 28 | BF118 77 2N711 33 | 9N20260 11 | 2N3904 4
gg BCI;.': }; BC226 gg BF119 ;z 3:;% gg 2N2926R 11 | 2N3905 50
BCI16 BC301 BF121 p
4 CTIFIERS
18 | BC1IT 20 | BC302 27 | BF123 55 2N718A 65 DIODES AND RE
B 8 am pmw w AW A B S
C119 C BF127 2N727 4
89 | BC120 88 | BC440 34 | BFls2 61 2N743 gg .ugz;:) 13 ﬁ;}z; g ?g“so 0A79)
81 | BCl2p 13 | BC460 40 | BF153 50 2N744 AA 2 .
31 | BC126 20 | BCY30 27 | BF154 50 2N914 18 | AAZ13 11 | BY130 18 W
23 | BC132 13 | BCY31 28 | BF155 77 2N9I8 33 | BA100 11 | BY133 23 | OA5 39
23 | BC134 20 | BCY32 43 | BF136 63 2N929 223 n.;ug 52 gg;‘s;moss IOA&'; short o
31 | BCI35 13 | BCY33 24 Fl57 61 2N930 3 | BAI2 eads
19 utws 17 ngym gs ﬁnss 61 2N1131 22 | BAl48 18 48 | OAl0 13
20 | BCI37 17 | BCY70 18- | BF13% 66 2N1132 24 | BAld4 13 | BYZI0 39 | OA47 8
38 | BC139 44 | BCY7l 22 | BF160 44 2N1302 16 | BAlas 16 | BYzll 33 | 0A70 8
42 | BCl40 33 | BCY72 16 | BF162 44 2N1308 16 | BA136 15 | BYZ12 33 | 0A79 8
53 | BCl4l 33 | BCZI0 922 | BF163 44 2N1304 19 | BA173 16 | BYZI3 28 | OA81 8
§3 | BCl42 33 | BCzll 28 | BF164 44 2N1305 189 | BY100 17 | BYZ16 44 | OAS5 10
42 | BC143 33 | BCzl? 28 | BF165 44 2N1306 23 | BY10l 13 | BYZ17 89 | 0A90 7
55 | BCl4d 50 | BDI1> 68 | BF167 24 8T140 14 | 2N1307 23 | BY10> 18 | BYZ1S 39 | OA91 Y
AD161 38 | BCl47 11 | BD116 88 | BF173 24 8TI41 19 | 2N1308 26 | BY114 13 | BYZ19 81 | OA% 8
LINEAR INTEGRATED DTL 930 SERIES H ’
CIRCUITS LOGIC I1.C's 74 Series T.T.L. I.G’s
'ype No. 1 25 1004 Price
- . FULL SPECIFICATION
72702 50p  48p  4Bp Type 1 25 1004 § BI-PAK STILL LOWEST IN PRICE. FU '
79709 ;:g, 23, 20, BP930 15p  14p ﬁp GUARANTEED. ALL FAMOUS MANUFACTURERS
72710 P » op BP932 16p 18p P T, uantities Type uantities Type Quantities
72741 40p 38 35p BP933 16p 150 14p ype to Q‘_ it yp Y e 5 | £p £p £p
£27410 45p 43p 40p BP935 168p 15p 14p i 95 100 4 1 25 100 4 o 1 25 1004
2741P 38p 36p 34p BP936 168p 18p 14p 7406 039 03¢ 031 7475 0-60 0-58 0.56 74151 1.10 1-05 1.00
7'.',481" 38p 38p 34p BPO44 16p 16p 14p 7407 0-38 034 031 7476 0-44 0.43 0.42 74133 1-20 1.10 1-00
sL‘zolL‘ S0p 45p 40p BP945 30p 28p 26p 7408 025 0.24 0-23 7480 0-74 071 0-84 74134 188 1.90 1.75
SLI0IC S0p  45p 40p § BP9LG 18p 140 130 ¥ 7409 025 0.24 0.23 7481  1.30 126 1.20 | 74155 120 115 110
8L702C 50p 45p 40p BP948 30p £28p 25p 7411 0-28 027 0.28 7482 050 085 0:80 74156 120 115 1-1¢
TAA263 80p 70p 80p BP%} 70p 85p 60p 7412 0-30 0.29 0-28 7483 120 115 1.06 74157 120 115 1.10
TAA293 21-00 85p 80p BP962 16p 14p 18p 7413 0-32 0-81 0-30 7484 110 1.08 1.00 | 74160 1.723 1.70 1.85
TAA350A £1.86 21.80 £1.70 BP9093 45p 43p 40p 7416 040 039 0.38 7485 2-00 1.90 1.80 74161 173 170 1.85
HATO3C 28p 26p 24p BPYO94 45p 43p  40p 7417 040 038 0.38 7486 0-35 034 033 74162 1.73 1.70 1-68
HATOSC asp  33p  30p BP9097 45p 430  40p 7422 030 029 0.28 7489 400 3.75 350 | 74163 178 1.70 1.85
#AT1L 45p  43p  4op BP9099 45p  43p  40p 7423 0-40 0-39 0.38 7490 074 0.71 084 | 74164  2.20 210 200
Devices may be mixed to qualily B 7425  0.40 0.38 0.28 7491 110 1.05 1.00 74165 220 2-10 2.00
NUMERICAL for quantity price. Larger quantity 7426 040 038 0.38 7492 074 071 0-64 74166 2.35 2-30 2~§g
INDICATOR TUBES xsmqen onI n)ppl-cmon- (DTL 930 7427 0-40 0-38 0.36 7493 074 071 0-64 ;:}if %:28 %:gg %:30
T (el G ok ow ) m omnmoom g bw la am
gol};’i}“"Minitron ﬁgg 7433 042 040 0-38 7496 0-96 083 0.86 4177 1.80 1-55 1-50
MANULED egmnt 017, QISR AT | ol sl om |am o Lm s b | oum im e e
g 03 Plastic 1-5 Amps 7438 045 042 0-40 74104 . - 3 . - .
All indicators 09 4 Decimal :oln:co. 1A 7805/L129 5V (Equiv.to 7441 0.74 071 0-64 74105 070 0-68 0.6 74182 1.50 1~3: ;:38
All side viewing. Full data for all ] MVR5V) 2176 § 7442 0.74 091 o.ga 74107 044 042 040 7:}33 g;g g:m e
S UL Wiy, eorviEa o B e 18 Db lo | Tale 005 008 ove | ailsy 515 310 o
ZN414. . oa .. £1-20 each 1A 7815/L131 15V (Equiv. to 7445 1-88 1.85 1.80 l74118 110 1.05 1.00 7:13? z-ig g:ig g:gg
1.C. Radio Rec. incl. full cir. data. § MVRI3V) £1.78 ;::g ﬂeg i.lo; hl)g ;H;? ‘lj-gg lo-:g 10422 ;4}9: f~9° REDy i
7448 110 1.07 1.05 74122 088 086 0.84 | 74195 1.60 1.50 1.40
TRIPLE 68-bit DYNAMIC SHIFT || DUAL-IN-LINE 50CEETS N 7470 032 029 0-27 | 74123 158 1.54 1.50 | 74196 173 1.70 185
REGISTER EDSR3186 14 & 16 Lead Sockets for use with 7472 0-32 029 0-27 74141 0-85 0-82 0.79 74197 1.73 1.70 1.65
Comprises three 66-bit 20 dynamic | DUAL-IN-LINE [Cs. TWO Ranges B 7575 o41 035 035 | 741456 158 158 1.50 | 74198 345 3.35 520
shift registers with independent || PROFESSIONAL & NEW Low CosT. § 7478 04 030 035 | 74150 2.50 240 230 | 74199  3.10 3.00 290
inputs and outputs. TTL com’ PROF. TY}_’E No. 1-24 25-99 100 up -, R . ioe! L 74 series only) data is available for the
patibility and buffered clock lines § TSBO14 14 pin type 33p 30p 27 D;Vl'ceu mlnsy :‘elné::e;:‘ t';;ogmitx‘yo?;:q;raig:n;g:r-ce {TTL 74 se y)
to reduce the capacitive load pre- | T8016 16 pintype 38p 35p 32p [f above serles o 2
sented at the clock plns. A boot- |l BPS14 (1]4 pin t{;:e 16p 14p 12p
strapped buffer ensures a full ligis low cos
swing at the £9.80) ..on BPS816 16 pintype 17p 16p 13p ALL PRICES INCLUDE V.A.T.
output. L2y (low cost)
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-the lowest prices!

BRAND NEW TEXAS | GENERAL PURPOSE | QUALITY TESTED SEMICONDUCTORS
GEclR:lw TRANSISTORS NPé{ SILICON SWITOCHQ Pak No.
Coded and Guaranteed IN TRANS. TO-I - £p
EQVT | SIM. TO 2N708/8. BSY- | Q 1 20 Red spot vransistors pup 0-55
8 27/28/95A. All usable | Q 2 16 White spot R.I. transisturs pup 0-55
4 devices no open or short | Q 3 4 OC77 type transistors 0-55
8 circuits. ALSO AVAIL- | Q 4 6 Matched transistors OC44/45/81/ BID 0-55
8. ABLE in PNP 8im. to ] Q & 4 OC7d transistoers 0-55
8 2N2906, BCY70. When JQ 6 5 transistors 0-55
H ordering please state JQ 7 1 A fransisters prp high gain 0-55
R preference NPN or ENPLJQ 8 4 ACL2G tranxistors pup 0-55
8 £p Q & 7 OCKI type transistors 0-55
8 20 For 0-55 |10 7 OC71 type transistors 0:55
20 I'ar 1.10 | Q11 2 ACIZ3/128 Cowplementary  pairs
RV 559 tach pak 100 [Far 1.92 pupinpn -55
200 Loy 8-25 | Q12 3 AULLG type transistors 0-55
1600 1 14-30 | Q13 3 AF 1]4 1ype transgistors 0-55
ND120 NIXIE DRIVER | oo™ o Tinnoe oo 14 3 OCI7I LY. type transistor 0-55
TRANSISTOR, LG ERDIODESR ) 3 I one e istors
Suitable replacement for 300mW 0-55 mised colours 0-58
BSX21, €407, 2N1893 | FOP1V(Min) o 188 5 oupn 2 x ST.41 & & x ST.140 0-55
i20veh. SababLin 500 §-50 4 \unT's 2 MAT 100 & 2 X MA'
1 s 1004 ull Tested 1,000 9.90 0-55
0-19 017 0-16 Ldeal for Organ Builders. 3 M \I)T Q2 x MATI101 & 1 X MAT
T T 11 2 = -55
AD '6|, |62 4 OLH Germanium transistors A. I 0-55
. . - 4 ACI27 apr Geruanium transistors 0-55
Sil. trans. suitable for ] G 20 NKT transistors 4.F. RV coded .. 0-55
B josgan pletal 10519 Pl Sl oA 10 04202 Silicon diodes anb-nrin. . 0-55
vt ach. | . R ArEna 5 081 dinde: 0-55
A S 5 -
Any Quantity. LI CLAO 15 1NO14 Silicon diodes T3PIV 7oA 0-55
- - 8 OAJu (-ernnm na diodes gub-mir
-55
GP100 TO3 METAL LOOK Qa7 2 10\ ..ou PIV dilicon rectiflers
CASE GERMANIOM FOR OUR 18425 R 0-55
Vebo=80V. Vceo= 30V QuY 2 Silicon power rectifiers BYZ13 0-55
1.C.=10 amps. Ptot= AUI]I[] AN[] Qo 4 5 transiztors 2 X 2NG9G, | X
30\, h(e=30—|7}0t ONBIT, 1 x 2NGYR 0-85
(ifenlace_s the lnalorl'ty of ELECTRUN'G Q30 7 Silicon wwiteh transistors 2NT04
termanium power tran- npi .55
"'U:i“{:K"ll_\ the OC, AD CUMPUNENTS Q31 6 Silicon swileh Gansisiors "2N708
an range- pi -55
1 25 1004 R U Sili B i & 2N
oves Vi %0 ADVERT'SEMENTS Q3 ipu{) xllé(::gr\lll:;_amulom X I 055
PRACTICAL WIRELESS | 933 3 Silicon npn transistors UNITIL o 055
EVERYDAY Q34 7 Silicon »pa transistors 2 23649 g
00MHz (co.le P307) 0-55
GP300 TO3 METAL ELECTRONICS AND " ; :
3 38 TO 2N2004 4
CASE SILICON RADIO CONsTRUCTOR | %" * ™" %iloo: " o5
Vebo=100V. Veco=60V .
1.C.=15 amps. Ptot Q36 7 IN3646 TO- lH plastic 300M1lz upr 0-55
l‘l5’\V h(e‘:"O' .IOOIT -, FULL RANGE OF | Q37 3 2N3053 npn Silicon transistors 0-55
IMH7. Suitable replace- | ZENER DIODES QI8N lpn B Cransis o X N0 5
went for __2x3005, | YOLTACE  RANGE 2702 G
BDY1] or BDY20. = g N
»5 Case) 12p ea. 1JW (Top-
1 25 1004 By
. ) o Hat)18p ea. 10W (S0O-10
e85 053 o5t | LiLoR e 555IC 65p each
NEW 8th EDITIO
Jth EDITION MAMMOTH LC. PAK
TRANSISTOR EQUIVA-|  APPROXIMATELY 200 PIECES ASSORTED
L’(lfu'ﬁ-ﬁlr:ﬂ?,mfr::fe o) MANUFACTURERS’ FALL-OUT INTE-
il 3 or
§luropean_.r~\merican and GRATED CIRCU ITS 1 NCLU DING LOGIC
apanese Transiators.
e T rak.| 74 SERIES LINEAR and AUDIO AMPLI-
£} h.
V85 eac FIERS. = MANY CODED also SOME
UNKNOWN TYPES—YOU TO IDENTIFY.
A LARGE RANGE OF
TECHNICAL AND DATA PAK NO. M.L.C. 200
O0KS ARE NOW
AVAILABLE EXSTOCK. B i i
L rxsToek'] PRICE £1-25 per PAK including P. & P.and VAT

Manulacturers’

are ideal for learning about 1.C."s and experimental work
Pak No. Contents

Price

1
UIC40=12x7440

UICHI =5 x 7441 0-55
UICI2=5x7442 0-55
UIC43 =0 X 7443 055
UIC44=0xXx 7444 0-55
UIC45=05 %7445 0-55

“Fall Outs'

SUPER PAK

KING OF THE PAKS

Qatisfaction GUARANTEED in Every Pak, or money hack.

Unequalled Value and Quality

NEW BI-PAK UNTESTED
SEMICONDUCTORS

Pak No. Description

U 1 120 Glass Sub-Min. ¢ 'al l’urpuw, Germanintm I)iu.leu

! 60 Mixed Germanium ansistors AF/EE

[ 7o Cermai nu-\ Gall Bonded Sub- \lm like O 15, OA t/
i o« eruaninm 'l‘rnusmtum like 0(‘81 ACI2

UIr
U18
19—

JO Tast asl S

Silicvn

10 1 Anip SCR s -
25 Lvner l)lmles -(ODm\\ 1207 case 3-18 vo

Silicon l']‘um

in ‘lxl con l)lu:|1~

4 0200 & 10 & 25 104
g l)mdeﬂ

. np ) to 600 Pl\ Ll!%}l

U6
47
(3R
U4y

04

i

Cole Nos. entijone
the pak.

above are given as a guide to the type of device 1n
The devices themselves are nonoally nnmarked

FREE
One 55p Pak of your
own choice free with
ardersvalued £4orover

CADMIUM CELLS

onriz 48p

1974 CATALOGUE
INTEGRATED CIRCUIT PAKS NOW READY 10p
\\Iuch include Finctional and Part-Functional Units.
These are classed as ‘out-of-spec’ from the maker’s very rvighl specifications, bnt
Iy 5
Pak No. Contents Price | Pak No. Contents Price £p
- 14 TOS 0~22
055 | UICRG=5x 7486 0:55) 4\ Toew 0-27
055 | UICH0=5x7490  0-55% 54 TOG6 0.39
055 | | 551 54 TOH4 039
0-55 N . 74 TO48 0-52
o | | -55 K104 TO4R 0-55
e | -55] 154 TO4R 058
. - 30A 048 1-27
otes S5 h04 T 1-27
TICT0=8x 7470 0-55 -
UICT2=8X% 7472 0-55 -
UIC73=8x7473 0-55 -
UVICi4=8x747+ 0:55 0-5: 2N3055
UICT6H=Bx 7476 0-55 gg
O Ty o | UICI Gx74190 05| 115 WATT SIL
IXT -
UICE2=5x 7482 055 | UICX1=2 Assorted EOWERNEN
| UIC83=05x 7483 0-55 1-65 55p EACH
Paks cannot be split, but 25 assorted pieces (our mix) isav ailable as l‘Al\ i3 lC X1.

2 Amp. BRIDGE RECTS,

50 v RMB 35p each
100 v RMS8 40p ..
260 v RMS a5p .
400 v RMS 50p
1,000 v RMS 55p ..

Size 16 mm X 16 mn.

Practical Electronics

D1699 NPN SILICON (| L/INEAR INTEGRATED CIRCUIT PAKN

DUAL TRANSISTOR Pak No. Contents Price
LICT00 10 x 704 0-55

(Rimilar to 2N2060 ULICTI0 IXTI0 0-55
. ULICT41 TxT4 0-55

! A T2 ULICT47 X 74T 0-55
0-28 0-26 0-23 ULICT4R T %748 -55

December 1974

0-27
0-32
0-54
0.54
0-62
0-67
0-67
1-78

NEW LOW PRICED TESTED s.C. R ’S
100
027
0-27
0-52

600
£p £p
0- 42
0-52
0-75
0-75
-67 0-84
1.07
0-97

£D

All prices. include V.A.T.

SIL. RECTS, TESTED

PIV 300ma 730mA 1A 153 54 104 3048
(DOTHSO16) Plastic (SO16) (30 10)($010)TO4%)
. p P b P ¥ s
30 05 06 1N1001 05 08 15 21 60
100 05 07 IN4002 08 10 17 23 75
200 08 10 1N4003 07 12 22 25 1-00
300 08 15 IN400¢ 08 15 30 38 1.35
600 09 17 1IN4005 10 18 38 45 1.90
RO¢ 12 19 IN4006 11 20 38 55 210
1000 14 30 1N4007 12 25 48 65 250
1200 35 30 58 75 3-00
DIACS TRIACS
FOR USE - WITH | yygy2a 64 10a

TRIACS
BRIOO(D

2) 25p each

10 amp POTTED o0
BRIDGE RECTIFIER | '00% 33
on heat sink. 200V 55
100PIV. 99p each | 400v 77

TO-6 TO-66 TO-48

P
55
68
83

Giro No. 388-7006

£p
88
99
121

Please send all orders direct to warehouse and despatch department

P.O. BOX6 WARE - HERTS

Minimum order 55p. Cash with order please.

Ponage and packing add 15p. Overseas odd extra for airmail.

Guaranteed Satisfaction or Money Back
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FANTASTIC OFFER
GARRARD SP25 Mk. IV
PLINTH AND COVER
Garrard SP25 Mk IV
deck Goldring G800
Cartridge  Teak fin-
1shed Phinth Cover
(non Al
Leads
GLOBAL'S PRICE £18-80
Carr & Ins £1 93

hinged)

TURNTABLES
Please add £1-05 for P.&P. & Ins.

Garrard SP25 Mk [V Chassis

Garrard 86SB P C Cart (Hinged
Cover)

Garrard 86SB Chassis

Garrard 401 Chassis

Goldrning 101 Mk (I P C G800

Goldring GL?5 P C G804

Golaring GL?8 P C G800

Goldring GLBS P C

Pioneer PL 120

Sansui SR 212

Thorens TD125 Mk |l

Thorens TD125AB Mk I £111.95
Thorens TD160 ABC £59-95
Thorens TD165 ABC £52-95
Transcriptor Saturn with Vestgai

Arm £63:95

Celestion Ditton 66

AMPLIFIERS

Please add £1-05for P. & P. & ins.

Amstrad integra 4000 Mk 1 £25-75
Amstrad 1C200C Mk 1 £31-95
Amstrad 8000 Mk |t £18-50
Eagle AA4 £43-10
Eagle AAG £51-25
Metro-Sound ST20E Mk II €26-15
Metro-Sound ST40 £33-25
Metro-Sound ST60 £46-75
Sansui AU10? P.O.A
Sinclair 2000 £29-95
Sinclair 4000 £44.95
Teleton GA202 £30-50
Teleton SAQ206B £23-95
Teleton SAQ307D £27-20
COMBINATION UNITS

Please add £1:10 for P.&P. & Ins.
Goodmans Compact 80 (Teak) £131-15
Goodmans Compact 90 £169-99
Goodmans Compact 1-10 (Teak) £191-00

Tivoli Shopping Centre

1536 Covenicy Raad. Yardiey

Tel: 021-706 9349

Please Note Every effort s

made 1o ensure prces hsted are

4 High View Pacade
Redbridge Lane East
Woodford Avenue liford
4 Tel: 01.550 1086

FULL 12 MONTH AFTER SALES SERVICE

We gtve a FULL 12 MONTH GUARANTEE on all
products purchased at any branch. parts and labour

absotutely FREE

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

TUNERS Colestion Hadisigh £39.25
. Goodmans Dimension 8 £127-95
Please add £1-05 for P. & P. & Ins. I GobamansHavanis £44-50
Amstrad MLX 3000 Foei o Goodmans Maglsters £107.75
Eagle AA8 ;2'55 Goodmans Magnum K2 SL £84.85
Eagle TST 152 Rz Goodmans Minster £36-00
Metro-Sound FMS 20 Mk Il £33-35 1 Goodmans Mezo 3SL £64:60
Teleton T300 P.O.A | Marsden Hail 110F/C £27 85
Teleton ST202 R3680 Marsden Hall 150F/C £31.95
Sinclair 2000 g Marsden Hall 200F/C £39-45
Sinctair 4000 E8783 Marsden Hall 300F/C £75.75
Wharfedale Denton 2 £29-25
Wharfedale Dovedale £77-80
TUNER/AMPLIFIERS Wharfedale Glendale £52-65
Piease 8dd £1-21 for P. & P. & Ins.
Amstrad 5000 es6-95 | AMSTRAD 1C2000 Mk. 1l
Goodmans Modute 80 £72-50
Goodmans Module 90 co2.90 | STEREQ SYSTEM
Goodmans 1-10 Moduls £108-50 Amstrad 1C2000 Mk |l with increased power
25+ 25W p Complete with a pair
of Amstrad Acoustra 2500 speakers
CARTRIDGES Garrard SP25 Mk. IV deck G800 Cart
Please add 12p for P. & P. & Ins. T Plinth.Cover {non hinged) All (eads
Goldring G800H -8
Goldring GBOOE .20 | GLOBAL'S PRICE £80-75
Goldring G800 £3-40 Carr & Ins £3-30
Shure vis Type 3 £28:40
Shure M75EJ Type -
Shure M7SED Type 2 t9.10 | STEREO HEADPHONES
fhureSiep £2°20 | Please add 42p for P. & P. & Ina.
Shure M3D £3-18 1 Koss ESP 6 47.85
Sonotone 9 TACHD £1-30 Koss ESP 9 £64-50
Koss K7/11 Red Devil £9-99
oss K6 £11-70
SPEAKERS Koss K6 LC £12:25
Aod £1-82 P. & P. & Ins. per Palr Koss KD 727€ £14-90
Amstrad 1500 £25-65 | Koss 747 £18-35
Amstrad 2500 £29-95 | Koss HV1 £19-95
Cetestion County £45-25 | Koss HVI/LC £23-60
Celastion Ditton 10 Mk I £42-65 | Koss PRO 5/LC £27-15
Celestion Ditton 15 £65-50 | Koss K771 Black £9-90
Celestion Ditton 25 £129-95 { Sennheiser HDA14 £10-75
Cetestion Ditton 44 £108-45 Sennnheiser HD424 £15.55

H.P. FACILITIES
AVAILABLE FOR
PERSONAL CALLERS ONLY

MAIL ORDERS

T0 V74 PENTONVILLE
ROAD. LONDON. NI
Qrder with contidence.
Send Postal Drder,
Cheque. Money Drder.
Bank Dralt, Giro or
Cash by Req. Mail.

328 Edgware Road W2

Tel 01.262 3847

124 Pentonville Road. N1
Tet 01-278 1763

120 Notting Hill Gate W11
Tel: 01-229 1437

50 Stamiord Hill. N16

Tel 01-806 4699

12 London Road. North End
Tel 0705 68321

46 Market Place
Tel: 0734 595131

105 St Albans Rd. Tel 33832

PLEASE NDTE All Cheques,
Money Orders, Postal Orders,
Bank Drafi. or Giro to be
made payable to
MAUTOMEAD LT

PERSONAL CALLERS VERY WELCOME !

COMPARE DUR PRICES WITH ANY IN THE BODK!

OPEN MONOAY 10 SATUROAY 8 30 am  § pm
LATE NIGNT FRIGAY OPEN UNTIL 7 pm

<

e VR

¢

00¢
<>
hecome

0 @
o0

RAPY

Ifree!
1 BuimISH

a RADIO-AMATEUR!

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.0Q. licence
I AN NUD END SER GNN NN S0P (NN DEN I S SN NP I SIS SUR G Ao

Brochure, without obligation to:

NATIONAL RADIO & ELECTRONICS SCHOOL g

-

Dept. EB124, P.0. BOX 156, JERSEY |

I NAME :

l ADDRESS :

_EB114 I

BLOCK CAPS please ||
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VARICAP TUNER

LP1185/86 .. 7 2! £10-25/pair
MC1310P Decoder I/C . .. £315
LP1400 Decoder Module Tu .. £5'15
MFC4060 Regulator I/C ¥ .. £078
P.C. BOARDS MC1310P or LP1400 .. £1-87
SPEAKER BRACKETS 2-way swivel ..  £800/pair

READY BUILT BOARDS £24'25 (I/C) or
£25-25 (LP1400)

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

B. & B. ELEGTRONIGS

84 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.
Tel.: NEWARK 6895 (Anytime)

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

No. I.  Capacity I8 gauge mild steel x 36in. wide £21 carr. free
No.2. Capacity 18 gauge mild steel x 24in. wide £15 carr. free
No. 3. Capacity 16 gauge mild steel x I18in. wide £15 carr. free

Also new bench models. Capacities 36in. x 18 gauge £40. 24in. x 16 gauge £38.
Carriage free. Add BY% 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.

Money refunded if not satisfied.  Send for details.
A. B. PARKER, Folding Machine Works, Upper George St., Heck dwike, Yorks. Teleph: 403997

One year's guardntee.
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MAPLIN ELECTRONIC SUPPLIES

ORGAN BUILDERS

Keyboards: High quality ad)usuh]e type
Sioping front 61-note € 1o C. £18-50.
Slaping front 49-note C 10 C IN
Flat front 48-note F to E. £14-35.
Contact blocks GB-2 (2 maké contacts). 19p.
Palladium earth bar per octave length. 15p.
Stop 1abs rocker type not engraved (white.
red. grey or black) with DPDT switch. 49p.
Gold clad phosphor-bronze contact wire per
yard 28p.

BASIC ORGAN CIRCUIT

Leaflet MES $I shows a complete circuit for a basic fully
polyphonic organ. Send only lSﬁ 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 instrum-ri with al! ihe fucilities
you want. V.atch our ads for deails

LEAFLET MES 52 shows how to extend your MES 5[ basic

MES announce the very latest development in organ
circuitry.

THE DMO2

13 Master Frequencies on ONE tiny circult board.

LOOK AT THESE AMAZING ADVANTAGES
v 13 frequencies from C8 to C9. v Each frequency
dlgitally derived from a BINGLE b.f. master osliator.
% Initls]l tuning for the WHOLE ORGAN: ONE
S8IMPLE ADJUSTMENT. + Rclstive tuning NEVER
DRIFT8 |
to nther musiciana.
types of dividers Including the 8AJ110.
output can also be used as a direct tonc source. ¢ Vari-
able DEPTH AND RATE, tremulant optional extra.
Y Gold-plated plug-in edge connexion.
fibre glass board (including tremulant if required) ONLY
3-7in. x 4-5in.

s External control allows Instant tune-ap
s Outputs will directly drive most
% And each
% Complete

Y Very iow power consumption.

¥ SAME
‘DAY
SERSVICE

P.E. SOUND SYNTHESISER

If this ;;o,eu seems expensive YOU HAVEN'T SEEN OUR
PRIC

We arc stocking all the parts for this exciting project. from the
special [.C.'s right down to the nuts. bolts and spacers for
mounting the Veroboards.

Send S.A.E. now for our detailed price lists

organ 1o two heyhoards with lots more stops
(stamp} with an S A_E. und we will send vou u cop

REVERBERATION UNIT

any spring line. £5-34
Two types of spring line available
Short tine. £3-05.
Long linc. £7-59.
S.A.E. piease for details. Leaflet MES 24.

Enhances the sound of any electronic musical instrument
Ready built spring line driver module suitable for use with almost

s EXTREMELY ECONOMICAL | v 8.sc. please
PRICE. + Ready built, tested for full techrical
Just send Sp | and fully guaranteed. details. E T L SYNTHEéISER

DMO2T (with tremulant) ONLY
-25

214-25.
DMO?2 (without tremulant) £12-25. welecome.

L4 DMO?2 (when 97 notes are avallable).

Trade enguiries

BAJ110 7-stage frequency divider in one 14 pin DIL
package. 8ine or square wave input allows operation
from almost any type of maater osclilator including the
Square wave
[ outputs may be modified to saw-tooth by the addition
of a few components. BAJ110: £2-83 each OR special
price for pack of 12: 228-00. 8.a.c. pleasc for data sheet.

We stock all the paris for the “Electronics Today lniernational”

synthesiser including all the P.C B's required and all the

metalwork including a drilled and printed front panel for a truly

professional finish

Some of the circuits in this brilliant Jesign are entircly original
authoiitalive opi agree the E.T 1 Internationast

Synihesiser is lechnically superior to practically all synthesisers

availabie 1oday

S A.E. please for our detaited price lists

Bub-miniature

Axial lead electrolytic v

Mid V Price M{d V Price

1 63 ¢p 68 6 6p

1563 sp 68 16 6p

2:263 6p 68 63 l4p

3363 op 100 4 6p Mfd V Price &

4783 6p 100 10 6p 470 63 6p e

6840 6p 100 25 6p 470 10 Hp

6863 6p 100 40 6p 470 25 I6p

10 25 6p 100 63 16p 470 40 25p

10 63 6p 150 & 6p 680 63 lip

15 16 6p 150 18 6p 680 16 l6p { LIN PLUGS MATNS RSK  way chassis

15 40 6p 150 25 6p 680 25 25 | 2 pin (1 flay) Ap P60 3 pin 1S\ socket 3p

15 63 op 150 40 14p 680 40  28p § pin 9p chussiv  plug  with

22 10 6p 150 63 16p 1000 4  Mp| 4 pin. S pin A line socket.  Per gy

22 25 6p 220 4 6p 1000 10 16p | (180%). S pin B pasir up Plug plastic »

22 63 6p 220 10 6p 1000 16 2Sp| (240°). 6 pin top SA 1190 I pin SA puE P d
. 5 assi I ig screene P

33 636p 220 16 6p 1000 25 28p chassis plug 22 Chassis socket 3

33 16 6p 220 25 Mp 1500 63 lép SA 1862 Line ~ocket P

33 40 o6p 220 40 16p 1500 10  i5p | DIN Sockets for above 25p

47 4 op 220 63 25p 1600 16  28p | 2 pin op JAGK

47 10 cp 330 4 ep 2200 63 25 | ) pin. 4 pin. S pin MCMURDO . Std. 7 mono plug

47 25 6p 330 10 6p 2200 10 28p | A (180°) S pin B RP8 8 way chassis Plastic i3p

47 40 op 330 16 14p 3300 6:3 28p | (240°). 7p, 6 pin 9p PlUE $2p Screened 21p

47 63 op 330 A3 28p 4700 4 28p

Plastic 18p

{ Mmoour UNBEATABLE speed
(S)C;:::M:.ono mcio,p‘ 1 of  service  Tuke  the  farst
10p:  Moulded \ sep towsrds real - sersice
mono socket {7 with NOW' Send ONIY  28p
break  contacts for  our  besutfully  pro-
: Moulded stereo duced catalogue
sockel " with 1}

break conlacts IBp:
}-Smm. plug plastic

open socket 9p.

WE KNOW YOU NEED IT!

The MES 1974
CATALOGUE
IS STACKED

(@) s with dozens ot temphing
’7\ new lines
j BRIMMING OVFR
K y  with  clear  illusicutions
(I wnd detuiled data
{1 WERE WAITING 10
/ T/ RUSH YOU A COPY
\ Youll  he  IMPRESSED
] ) with  our  POST  FRFF
I oidering  sastem. FXCITED
Y hy oour BIG VALUF dhise

sigisicrcolielus count vounchers. $TAGGERED

and leave the
rest to us!

screened  15p:

LINEARS

OMNIUM GATHERUM

POTENTIOMETERS

Rotary miniature carbon track }“ spindle

CA3046 Transisior array 69p
LH0042C. TO99 (TOS). FET i/p Op Amp £4:28 PP3 6. ctc.. baitery clip dual min 9p.
LM301A. 8-pin DIL. Op Amp np PP! 9 eic. ballery clip separate per pair 6p.
MCI303L. i4-pin. Stereo Prumph{ler Pair crocodile clips. | red. | black insulated
MC1310P, |4-pin DIL. FM Stereo Decoder (no coils needed) 13 I5 sleeve 10p.
MFC4000B. W Audio Amp 8p Solder Multicore 22 s.w.g 10 meires 28p
MFC6040 Electronic attenuator Bp Silicone grease in special dispenser 20ml Sdp.
MFCB8010. 8-pin case. IW Audio Power Amp £1-20 Terminal Block 12-way SA 14p.
MFC9020. 10-lcad case. 2W Audio Power Amp £1-37 Probe clips spring loaded per pair 30p.
NESS5V. 8-pin DIL. Precision Timer 69p | Punel fuse holders Jimm 20p: I-in 41p.
NES61B. 16-pin DIL. Phase Locked Loop £4:-48
SG1495D. 14+-pin DIL. Four Quadrant Analogue Multiplier £2-70 | Transformers

5 i io i . 1T700 mun. output transformer Pn 1 2k}
SGI40IN Amplifier/Multiplier £5-69 P
wA723C. TO99 (TOS). 2 to 37V Voltage Regulator 78p | Bec $0200mW 50p.
uA723C. 14-pin DIL. 2 t0 37V Vohage Regulator 759 | Sub-main. Mains Trangdormer
#AT4IC. 8-pin DIL. Op Amp 3p | 6-0-6V WOmA 98p, 17-0-12V SOm A 95p.
wAT41C. l14-pin DIL. Op Amp 45p Sise’ Both appron. 30 x 27 x 25mm.
wAT4TC. 14-pin DIL. Dusl Op Amp £1-08
wA748C. 8-pin DIL. Op Amp »p Min. Mains Transformer
ZN4j4. TOS. TRF Radio £1-20 Size 46 x 3] x 8®mm

Full data. pin connecxions. etc..
catalogue. Price 25p

on nearty all types above in our

0-12V 250mA 0-12V 250mA £1-36.
Mains Transformer MTJIAT

Pri.  200-220-240V  Sec 12-15-20~24-30V
SWITCHES
Malns Transformer MT206AT »
Pri 200-220-240V. Sec  0-15-20V  |A
Rotary with adjustable slop I pole 210 12 way: 2 pole 2 10 6 way;[ 0-15-20V 1A £3.98,

3 pole 210 4 way; 4 poleé 2or 3 way. each 3ép.
Mains rotary DPST 250V 2A_ 2

Shde
Sub—mmmure _\
Lﬂ Fﬁ
= A8\ Push to make

DPDT
non-locking

14p

High quality
topgle switches

““sub-miniature

Hook-up wire, 7 strand 0 2mm PVC covered
tinned copper wire for light general connexions
up to 1'4A 11 colours' black. blue brown.
green. grey. orange. pink. red. violet. whiic.
yellow 10 metres of any one colour 20p. Pack
of 11 (1 of each colour) 10m. coils £2-05.
Single core screcned Bp per metre.

Twin individually screened [04p per metre
High qualtty single screcned 500 100pF per
metre. ideal for high grade audio connexions
1%4p per metre

P C 1 SPDT [-5A 240V ac sg
250V aq
:‘i)tgkfléri“/)gﬂ!‘ A DPDT 3A 2 ac 17; Mains 3-core sub-mimjature | A black PVC
plate  25p Four Pole DT 3A 240V a ¢ covered 19 sirand O Imm per conductor. 7§p
) €1-37 | per metre

(Stereo) without
switch Log or Lin
Sk to IM as
above 49p.

Single gang Lin or Lo
Sk. 10k, 2Sk. SOk I(KIE 25k
SHIk. 1M 2M fand [k Lin tep
e
By
-
Dual gang Single gang with DP switch

1‘:

250V 2A Log or lin Sk to 2M
as above dip.

PRESETS

8ub-miniature 0-1W

Vert or Horiz

100, 250, 600, 1k.

2:3k, Bk, 10k, 25k, l
50k. $00k. 7250k, 1
Stk giAL P

RESISTORS

Carbon Film }W 5%
Carbon Film §W B9
Carbon Film ¢W 8%
Carbon Film 1W 89,
Metal Oxide §W 39,
Wiewound 24W 10%
Wirewound 24W 5%

E12 valuea 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades
E24 values 11, 13, 18, 20, 24, 30, 38, 43, 61, 62, 75, 91 and decades

1€} to 1M; 105, 1.2M to 10M E12 tp
1€} to 10Q2: 109, 1-2M to 10M E12 Ip
110 1o 910k E1? & E24 Ip
1nQ to 10M EL" Mp
1002 to 1M El2a E2¢ dp
0 22ohms to 0-47ohme E12 t4p
lohm to 270chms Ei2  i2p

Orders and enquiries for catalogues to MAPLIN

Please add 8%
to the final total.

VAT

Post and Packing FREE in U.K.

(15p handling charge on orders under £1)

First clase Pol! pre-pald snvelope supplied free with svery order

ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. Tel. Southend-on-Sea 0702 44101
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ALL PRICES INCLUDE V.A.T.

SPEAKER BARGAINS £
EMT 13in X 8in 3, 8 or 15 ohm
Plain 2-05
With Co-Axial Tweeter
8 vhm only
Twin Tweeter
Type 350, 8 ohm, 20W
6}in, 8 ohm, 10W
8in, 8 ohm, 10W
12in, 8 ohm, 20W
8in x 3in, C/Mag.5W
8in x 5in, Dual cone 8 ohm,
10w
ELAC 8in 8 ohm Dual cone

ELAC 10in 8 ohm Dual cone

GOODMANS 64in 8 ohm Dual
cone

FANE, 7in X 4in, 3 or 8 ohm

ADASTRA 10in, 8 or 15 ohm,
10w

BAKER GROUP 25 12in, 8 or
15 ohm, 26W
P.&P.
5in, B ohm, C/Ma;
Ztm 8 ohm or 64 ohm
P.

TWEETER AND CROSSOVER
EMI 34in, 3 or 8 ohm C/Mag.
Cone Tweeter 8 or 15 ohm, 10W
Cone Tweeter 8 ohm, 3W

Horn Tweeter 8 chm, 20W

Dome Tweeter & ohm, 30W
Crogsovers CN23 (3 obm}), CN28
{8 ohm), CN216 ({16 o‘t;m) =

. &

KIT FORM CABINETS, TEAK
VEKREER. 12inXx 12inx 6in with 8in,
8in X 6in or 6}in and 3}in
cutout
17in x 10in X 9in with 8in or

13in X 8in cutout
18in X 1lin x 9in with 13in X
8in cutout for EMI 350
P. & P.each

MICROPHOKRES

CM70 Planet stick metal,
awitch crystal

DM160 Dynamic omni-dir, ball

metai
UD130 50K /8600 ohm, uni-dir,
ball metal 5-95

TW209 &
CONDENSER MIKE 600 obm,
uni-dir ]
Cassette 8tick Mike with R.
Control on/foff switch (2:5
and 3-5mm J/Ply) 145
P.&P. 020

for fast,easy
reliable soldering

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

4 )
EASY-TO-USE) (IDEAL FOR HOME)
DISPENSERS || CONSTRUCTORS
/ Slze 5 Size 1 cartons in 40/60, 60/40
Savbit alloy e and Savbit alloys
18 swg. 32p in 7 gauges 56p
(illustrated) —
Slze 19A
60/40 atloy Size 12 REEL
18 swg. 34p for Service
Size 15 Engineers and
b 60/40 alioy Electricians.
R 22 swg. 36p 18 swg

L‘m ) Gavbit alioy, £1:72 g™ J
(" BIBWIRE STRIPPER AND CUTTER )

Defuxe Model 9 Automatic opening spring,
locking catch, plastic-covered handles. Case
hardened and precision groind. Adjusts
to most wire sizes. Cuts and strips

flex, splits plastic twin flex. 90p /

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

SOLDERING IRONS
ANTEX CN240 15W 1-80
SK1 Kit (15 watt iron, 2

spare Bib, etc.) 3-80
X25 25W (low leakage) 1:80
& P. 010

CARTRIDGES AND STYLII

ACO8 GP91/28C or 38C Btereo
comp. 1.00

GP93/1 or 93/1 Stereo crystal 1.35
GP94/1 or 96/1 Stereo ceramic 1-75
GP101 Crystal comp. -80
GP104 8tereo ceramic 1.85

BSR X3M or3X H Crystalcomp. 1-70
8X6M or SX6H Crvstal comp. 1 90
SCHM 8tereo ceramic

SONOTONE 9TAFCor 9T AHC/G
diam.
3509 Stereo ceramic diam.
GOLDRING G850
G800
G800E

D. Diamond 8tylil for above
G800/G850

I

e

3

6

P.&P. 0

1

Yo

G800E :

P & P.

BATTERY ELIMINATORS
240V input 6, 7-5 or 9 300mA  2.95
12V d.c. input (please apecify

output) 6,7 5 or9d.c. output
at 300mA 3
P.& P. 015

TAPES Btnd. DP
5in 50p 1.25p
5%in 85p 1.45p
7in 85p . 1-80p

PLASTIC LIBRARY CASES
3in Reels 18p. 5%in. 28p. Vin. 25p.
P.& P.1-39peach. 4 or morelot 30p

LOW NOISE CASSETTES
1-5 6-10 11-20

35p 33p 30p
45p 43p 40p
55p 52p 50p

L assette Head Cleaner 0-38
Cassette Cases

P& P 1-5 each

6-10 lot

11-20 post free

BIB ACCESSORIES
Tape Editing Kit, Ref. 23 135
Recording Tape 8plicer, Ref. 20 1-18
Cassette Tape, Editing, Ref. 24  1.50
Cassette 8alvage Kit, Ref. 29 0-45
12's Cassette Case, Ref. 34 1.50
8tylus Balance, Ref. 324 1.20
8pirit Level, Ref. 46 0-50
Hi-Fi 8tereo Test Cassette 210
Groove-Kleen Record Cleaner  1-80
P.&P. 010

CALCULATORS
S8INCLAIR Cambridge
Scientific

WHARFEDALE SPEAKER
BARGAINS

Linton 2 Kit (pr.)

Glendale 3 Kit (pr.)

Dovedale 3 Kit (pr.)

Denton 2 Speaker (pr.)

Linton 2 Bpeaker (pr.)

Dovedale 3 8peaker (each) 42.00 ’ 00
Glendale 3 Speaker (pr.) 5700 3-00
Kingsdale 3 8peaker(each) 59:85 3-00

Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED
Subject to manufacturers’ increase and availabilily

Riversdale Electronics

Mail Order Department PE12
P.O. Box 470, Manchester M60 4BU

1044

Phoenix

Electronics
\Portsmouth Ltd.

139-141 Havant Road.
Drayton, Portsmouth, Hants

| PO6 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 Vatue £6-50.

Bargain Pack PEP/1A—£4-30

Please send your catalogue—free!

Name ........... v B S
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YATES ELECTRONICS

(FLITWICK) LTD.

LSTOW STORAGE DE

HARDWICK,

RESISTORS
+W and $W PIHER.
+W 2% ELECTROSIL

Power Values Price
watts Tolerance Range available 1-99 +
5% 470-22MQ E24 13p I-ip
10%, 33Ma-loMa El2 13p I-lp
2% 10Q-1MQ €24 35p 3p
i 10% 19-39q €12 1-3p I-ilp
i 5% 47Q-1MQ EI2 1-3p I-lp
4 10% 1Q-100 El2 8p Tp

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

DEVELOPMENT PACK
0'5 watt 5% Piher resistors 5 off each value 47 Q to IMQ.
E12 pack 325 resistors £2-40, E24 pack 650 resistors £4-70,

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

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

_ POT
BEDFORD

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounung 0:01uF,0-015uF, 0-022u4F, 0-033uF, 0-047uF, 33p; 0-06BuF, 4p;
0 1uF, 43p; 0-15uF, 5p; 0-22uF, Sip; 0°33uF, 7p; 0-47uF, 9p; 0-68uF, 12p;
1O, 145p; 1-5.F, 228 2 20F, 16p:

MYLAR FILM CAPACITORS 100V
0:001uF, 0-002uF, 0-005uF, 0-0luF, 0-02uF,
3p. 0:04uF, 0-05uF, 0-068uF, O 1uF, 6p.

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

ELECTROLYTIC CAPACITORS

(uF/v) 1763, 1°5/63,2:2/63, 3-3/63, 4-7/63, 6-8/40, 6-8/63, 10/25, 10/63, 15/16, 15/40;
15/63, 22/10, 22/25, 22/63, 33/6'3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3,
68/16,100/4,100/10, 100/25, 150/6-3, 150/16,220/4,220/6-3,220/16, 330/4, 6p. 47/63,
100/40, 150/25, 220/25, 330/10, 470/6'3, Tp. 68/63, |50/40, 220/40, 330/16, 1000/4,
10p. 470/10, 680/6:3, Iip. 100/63, 150/63, 220/63, 1000/10, I2p. 470/25, 680/16,
1500/6-3, 13p. 470/40, 680/25, 1000/i6, 1500/10, 2200/6°3, 18p. 330/63, 680/40,
1000/25, 1500/16, 2200/10, 3300/6'3, 4700/4, 21p,

SOLID TANTALUM BEAD CAPACITORS 12p
SKELETON PRESET POTENTIOMETERS omhE IV 3%: ey HeE ey
Linear: 100,250, 500 2 and decadesto SM 2. Horizontal or vertical P.C. mounting 0-47uF 35V 6-8uF 25V 4TuF 63V
(0-1 matrix). . 1-0uF 35V 10uF 25V 100uF v
Sub-miniature 0- IW, 6p each. Miniature 0-25W, 7p each.
VEROBOARD JACK PLUGS AND SOCKETS
MEANSISTIORS 01 0-15 | Standard screened 32p 2:5mm insulated 3p
ACIO7 16p | BCIO9 14p | BDII5S 75p  BF337 46p ZTX300 18p |24 . 33 26p  28p | Standard insulated 18p  3-5mm insulsted  13p
AC126 I18p  BCII5S 16p BDII6 60p BFYS0 22p ZTX302 20p |3} . § 28p 28p | Stereo screened 44p 3-5mm screened 22p
ACI27 18p BCII6 I5p BDI24 8lp BFYS| 22p | ZTX34! 18p |3} x 33 28p  28p | Standard socket I15p  2-3mm socker T4p
ACI28 I8p 8CII7 23p BDI3] 60p BFYS2 22p ZTX500 18p |33 x 5 34p  34p | Stereo socker . 225 3-5mm sockes 14p
ACI4IK 22p  BCI25 I5p BDI32 64p | BRY39 4lp ZTX503 25p |17 x 2¢ 956 I7p
ACI42 15p BCI42 24p BDI40 66p MIE340 47p  2N2646 60p |7 x 33 30p (08p | D-1.N. PLUGS AND SOCKETS
ACI65 20p BCI43 2lp BDY32 S7p MIE370 6Bp | 2N2904 28p | |7 x 3i(plain) Bep 72p | L Pin. 3 pin. 5 pin 180°, 5 pin 240°, 6 pin
ACI76 18p BCl47 i2p  BFIIS 32p | OC26 90p | 2N2905 32p | |7 x 24 (plain) — sip | Plug 12p. Socket 8p, »
ACI87 21p BCl48 2p BFI58 22p OC28 90p  2N2926 I2p |24 » 5(plain) _ 18p | 4 way screened cable, 26p/metre.
AClIE8 11p BCI49 (1p BFIS9 22p OC35 90p | 2N3053 3lp |3 x 33 (plaln) — 15p | 6 way screened cable, Jlp/metre.
AC193K 28p BCI53 18p BF160 23p OC42 16p | 2N3054 60p | pin insertion tool 62p 62p
ﬁg::g 338 gg:g; foe g;:gl ;g: 88; :%: IN3053 60p [Spotface cutcer 52p  S2p | BATTERY ELIMINATOR £1-70
P P P i main s ly. ize as PP9 bactery,
ADI4 70p BCIS8 15p BFI73 18p OC70  I1p | 2N3703 14p |FK% SO pins AD D A7 it e e, fn bareery
ADI61 42p BCIS9 14p 82:77 lgp Ogﬂ :;:p | 2N3704 20p
ADI62 42p B8Cl69 I15p B8F178 43p 0OC72 p | 2N3705 20p
AFl14 25p BCI7]1 i3p BFI79 41p OC75 12p | 2N3706 (9p HIGH VOLTAGE TUBULAR CAPACITORS—1,000 VOLT
ﬁ:l 15 15p Bg|72 21p g::go ;%p 8835 |§D %N3707 20p 0-01uF 12p 0-047uF 16p 0-22uF 28p
Ie 25p BCI77 120p | P 12p N3708 20 - b 20 -47,
AFIl7 235  BClay 155  Brisy  sip | Ok a8 | INizcs 19p Ot? kD SRlp? B 0'47uF atp
AFI18 50p  BCI82L 16p BFI83 43p | ORPI2  65p  2N3710 19p [ POLYSTYRENE CAPACITORS 160V 23%
AFI121 50p BCl183 15p BF 184 32p | TIP29A 49p | 2N3711 19p 10pF 1,000pF E12 Series Val 4 h
AFI26  50p | BCIB3L (6ép | BFiss 32p TIP30A S8p | 2N38l9 32p [ '0PF to 10000 2erpeshlucs tplcachy
2:|§7 Sgp Bglg4 18p 52:94 l4p TI;giA 6}[3 2N34061 25p
139 53p BCIB6 25p BFI195 7p T A T74p | 40360 46p
AFI78 48p  BCI87 25p BFI9% I5p TIP33A 98p | 40361 43p |SMOKE AND COMBUSTIBLE GAS DETECTOR~—GDI
AF180 S0p  BC212 13p | BFl97 16p | TIP34A 148p | 40362 45p | The GDI is the world’s first semiconductor that can convert a concentration of
AFI86 39p | BC2t2L 15p | BF200 40p  TIP4IA 79p | 40363 88p | gas or smoke into an electrical signal. The sensor decreases its electrical resis-
AF239  48p BC214L 19p BF259 25p TIP42A 90p | 40406 44p |tance when it absorbs deoxidizing or combustible gases such as hydrogen, carbon
BC107 13p BCY70 2lp BF262 26p  TIP43 35p | 40486 90p | monoxide, methane, propane, aicohol, North Sea gas, as well as carbon-dust
BCl08 13p  BDII2 52p | BF263 26p  ZTXI108 18p containing air or smoke. This decrease is usually large enough to be utilized
without amplification. Full details and circuits are suppl:ed with each detector.
Detector GDI £2, Smoke and Gas Detector Kits, mains operated with audible
ZENER DIODES i WIREWOUNDPOTS. 3W, 10,25, |alarm £5-60. Mains operated Meter Indicator £7-90. Mains/Battery Gas Leak
400mW 5%, 3:3V to 30V, I2p, 500 and decades to 100k 2, 50p, Detector £12:60, 12/24V Battery operated £8-40, 12V Bauery operated Two
Remote Sensors £12- 80. NOTE. The bactery operated kits incorporate our
patented circuit to minimise battery drain. Typically 120mA for 12V. These kits
DIODES contain all parts required with the exception of case. Suitable case mains operated
RECTIFIER SIGNAL kic £1-60. Battery operated kits £5.
BYI127 1250V 1A 12p OABS e
IN4001 50V 1A Tp OA90 5p | PRINTED BOARD MARKER 97p
1IN 4002 100v 1A 8p OAs| 5P | Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
1N 4004 400V 1A 8p OA202 7p ; ; hant, v ircuit remains in hi
N 4006 800V 1A 10p [N4148 sp f:ly'e?nd immerse the board in the etchant. On removal the circuit rema in high
I N4007 1000V 1A 10p BAIl4 8p .
SLIDER POTENTIOMETERS BRUSHED METERS 27 Scale-500uA, ImA, I0mA, 100mA £3-30
B6mm x 9mm l6mm, length of track 59mm. ALUMINIUM
SINGLE 10K, 25K, 100K log. or lin. 50p RANELS
AL CANG. 1 :).K o gou, | 13 X Gine 370 BULGIN MAINS CONNECTORS
DUAL GANG, 10K + etc. log. or lin. 60p. 9in 2in, 12p 3Pin  |1+A Chassis Plug 18p 3 Pin 14A Chassis Socket 30p
KNOB FOR ABOVE, 12p. Line Socket 11p Line Plug 24p
THYRISTORS ; ;
FRONT PANEL, 90p. INS060 50V 0-BA esp | O Fm 34 Chassis Plug &R 3Pin 3A  Chassis Socker  3dp
18 Gauge panel 12in x 4in with slots cut for use with | 2N5064 200V 0-8A 80p Line Plug 40p
slider pots. Grey or matt black finish complete with | 106F 50V 5A 55p 3 Pin  5A  Chassis Plug 24p .
fixings for 4 pots. 106D 200V SA 80p Line Socket 32p 2Pin SA  Line Plug 20p
HEATSIHKS=REDEOINT X ) THERMISTORS ROTARY MAINS SWITCH
2w 24p 4w 45p TO5 Clip 5p TOIl Single 5p
w 6p W 60p TOI8 Clip 5p TOI Double 8p VA1005 15p D.P. 2A 35p
VA1026 I5p
VAI033 15p N
TRANSFORMERS All have 240V primary IS R LYNERRIC::
MT30/2 0-12-15-20-24-30V 2A £3.85 VAI077 0ER 709 14 pin DIL 40p
MT50/4 0-19-25-33-40-50V +A £2-50 R53 £|‘]5p 741 8 pin DIL 40p
MT50/1 O-I‘;—%S—gg—A‘O—SOV IA £J-;5 741 14 pin DIL ;Bp
MTS0/2 0-19-25-33-40-50V 2A £4-20 723 14 pin DIL 5p
MT60/ & 0-24-30-40-48-60V 1A £330 WAVECHANGE SWITCH 13p 747 14pin DIL 85p
MT60/1 0-24-30-40-48-60V IA £4.80 Ip 12W, 3p 4W, 2p 2W, 2p 6W, 8 p L 45p
MT60/2 0-24-30-40-48-60V 2A £6-80 4p 3W D|L Sﬂcke(s 14 pin and 16 pin 6p
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N
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 d/cone

Baker Major 12in d-cone

Baker Regent

Baker Superb

Baker Auditorium 12

Celestion MH1000. 8 or 15 ohm
Celestion PST8 for Unilex
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Celestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm

Coral 63in d/cone roll surr 8 ohm
Coral 8in d/cone roil surr 8 ohm
EMI 13in x 8in 3, 8 or 15 ohm
EMI 13in x 8in 150 d/c 3 8 or 15 ohm
EMI 13in ~ 8in 450 ttw 3 8 or 15 ohm
EMt 13in x 8in type 350 8 or 15 ohm
EMI 13in ~ 8in 20W bass

EMI B}in 93850 4 or 8 ohm

EMI 5in 98132CP 8 ohm

EMI 8 » 5 d/cone roll surr 10W
EMI 2;1n tweeter 97492AT

Eagle DT33 30W tweeter

Eagle HT15 horn tweeter

Eagle CTS cone tweeter

Eagle CT10 tweeter 8 or 16 ohm
Eagle MHT10 horn tweeter

Eagle crossover CN23 CN28 CN216
Eagle FR4

Eagte FR65

Eagle FR8

Elac 9 ~ 5 59RM109 15 ohm. 59RM114 8 ohm
Elac 6}in 6RM171 d/c roll surr
Elac 64in 6RM220 d/cone

Elac 4in tweeter TW4

Elac 10in d’cone 10RM233 8 ohm
€lac 8in 8C5175 3 ohm

Fane Pop 15W 12in

Fane Pop 25.2 25W 12in

Fane Pop 40W 10in

Fane Pop S0W 12in

Fane Pop 55 60W 12in

Fane Pop 60W 15in

Fane Pop 100W 18in

Fane Crescendo 12A 100W 12in
Fane Crescendo 12B bass

Fane Crescendo 15in 100W

Fane Crescendo 18in 150W

Fane 801T 8in d c roll surr

Fane BO7T 8in drc roll surr

Fane 808T 8in dic

Fane 701 twin ribbon horn

Fane 910 horn

Goodmans 8P 8 or 15 ohm

each (£1-50 pair). tweeters and crossovers 20p

Fane 920 horn -

WILMSLOW

AUDIO

THE Firm for speakers!

Goodmans 10P 8 or 15 ohm £5-30
Goodmans 12P 8 or 15 ohm £12-95
. Goodmans 12P-D 8 or 15 ohm £16-75
£7-75 Goodmans 12P-G 8 or 15 ohm £15-75
£8-50 Goodmans Audiomax 12AX 100W £39-65
£12-50 Goodmans Audiomax 15AX £42-00
£10-75 Goodmans 15P 8 or 15 ohm £21-00
£8-50 Goodmans 18P 8 or 15 ohm £36-00
£7-75 Goodmans Midax 750 £16-00
£14-50 Goodmans Axent 100 tweeter £7-25
£12-50 Goodmans Audiom 100 12in £12-00
£10-95 Goodmans Axiom 401 12in £17-25
£2-55 Goodmans Twinaxiom 8 £8-25
£12-00 Goodmans Twinaxiom 10 £9-00
£15-00 Ket T27 £5-25
£24-00 Kef T15 £6-00
£33-00 Kef B110 £7.25
£2-50 Ket 8200 £8-25
£3-25 Ket B139 £14-25
£2-25 Ket ON8 £2-00
£2-50 Ket DN12 £4-95
£3-75 Ket DN13 £3-30
£8-25 STC4001G super tweeter £6-15
£6-60 Richard Altan CG8T 8in dic r/surr. £6-35
£3-00 Whartfedale Super 10RS/DD £9-80
£2-50 2pin 64 ohm. 70mm 80 ohm. 70mm 8 ohm £0-65
£2-50 2in 75 ohm £0-50
£0-65 7in x 4in 3 or 8 ohm £1-40
£5-45 8in « 5in 3 or 8 ohm £1-50
£3-80 10in ~ 6in 3. 8 or 15 ohm £2-30
£1-75
£2-55
nw  SPEAKER KITS
E:gg Baker Major Moduie each £10-75
£10-65 Fane Mode One each £9-90
£2-80 Goodmans DIN 20 each £9-75
£3-50 Helme XLK25 pair £11-00
£2-65 Helme XLK30 parir £14-95
£1-21 Heime XLK50 pair £39-95
£2-65 Ketkit 2 each £24-75
£2-50 Kefkit 3 each £36-75
£4-80 Richard Alian Twinkit each £3-95
£6-95 Richard Allan Triple 8 each £13-75
£8-50 Richard Allan Triple each £19-95
£11-00 Richard Allan Super Triple each £23-75
£12-50 Wharfedale Linton 2 kit pair £19-25
£13-00 Whartedale Glendale 3 kit pair £34-50
£22-50 Wharfedale Dovedale 3 kit pair £52-50
£29-00
£29-00
w00 PA/DISCO AMPLIFIERS
£49-95
£7-00 (carr and ins £1)
£3-85 Baker Major 100 watt £49-75
£2-75 Linear 30/40 £30-00
£35-00 Linear 40/60 £35-00
£12-75 Linear 80/100 £59-75
£33-00 Linear 100 watt slave £44-00
£5-00 Eagle PA range in stock—ask for catalogue.

FREE with speaker orders over £7

Hi-F1 Loudspeaker Enclosures’” book
All units guaranteed new and perfect. Prompt despatch Carriage and packing speakers 3 p each. speaker kits 75p

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. Wilmsiow.

BEGINNER’S GUIDE
10
ELECTRONICS

by Squires Price £2:10

ELECTRONIC SECURITY SYSTEMS
by Leo G. Sands. Price £3-30.
UNDERSTANDING SOLID STATE
ELECTRONICS by Texas. Price £1-30.
TELEVISION ENGINEERS' POCKET
BOOK by P. J. Goldrick. Price £2:70.

HANDBOOK OF IC CIRCUIT PRO-
JECTS by J. Ashe. Price £1-60,
TRANSISTOR AUDIO AND RADIO
CIRCUITS by Mullard. Price £2.

TEST_EQUIPMENT FOR THE RADIO
AMATEUR by Gibson. Price £2,

HOW TO USE INTEGRATED ClRCUlT
by J. W. Streater. Price £1-60.

MAZDA BOOK OF PAL RECEIVER
SERVIClNG by D. ). Seal Price £4,

HIGH FIDELITY DESIGNS by Wireless
World. Price £1-20.

ELECTRONIC ORGAN SERVICING
GUIDE by R. G. Middleton. Price £2-45.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP

Phone 0/-723 4185
Closed Saturday | p.m.

The
=
es b
buy!
Agfa Low Nolise Cassettes cso Valp o e
A AT LESS THAN HALF PRICE! | g0 | st | 240 | cags
1 5 10
3 AGFA HIGHDYNAMIC SUPER | £33:8| ¢ el S R
. 4 ci20 99p £4-90 £9-80
AGFA STEREO-CHROM 1 5 ‘°
CHROMIUM DIOXIDE | &8 2P0 | £33 | 30’80

SAME DAY DESPATCH,

(DEPT. PE)

P. & P. 15p per order

- WILMSLOW AUDIO

10 SWAN STREET, WILMSLOW,

CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes—send stamp for list

BUILD
A
PROFESSIONAL
TELEVISION
GAMERA

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 £7°19 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 ELEGTRONICS

124 Colne Road, Twickenham
Middlesex TW2 6QS
Tel. 01-898 1569
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I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!

Tapeiop BASS
Tuner ..
Gram o |
Tape (|
i Fuse
OGS | Half HYS HY50
' 4 /4
J ol LS 1
.%.O__LI
i TREBLE |
| BALANCE
v VOLUME |
Stereo.Mono switch
=N +V
] | o
| pSUSO |,
Ov
p—E

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 1s a complete mono hybrid preamplifier. ideally
suited for bolh mono and stereo applications. Internally
the device consists of two high quality amplifiers—the
first contains frequency equalisation and galn correction.
while the second caters for tone control and batance

TECHNICAL SPECIFICATION
Inpute: Magnetic Pick-up 3mV RIAA; Ceramic Pick-up
30mV: Microphone 10mV: Tuner 100mV; Auxillary 3-100mV;
input/impedance 47kl at 1kHz. Outputs: Tape 100mV:
Main output 0db (0-775V RMS). Actlve Tone Controls:
Treble = 12db at 10kHz; Bass = 12db at 100Hz. Distortlon:
0-5% at 1kHz. Signal/Noise Ratio: 68db. Overload Capa-
bllity: 40db on most sensitive input. Supply Voltage:
*16-25V
PRICE £4-50 £y 3
P. & P. free

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

The HYS50 is a compiste solid state hybrid Hi-Fi amplitier
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 8k. Load Impedance:
4-16k).  tnput Sensitivity 0db (0-775V AMS). Input
Impedance: 47k(). Distortion: Less than 0:-1% at 25W
¥p ty 0:05%. Signal/Nol Aatio: Better than 75db
Frequency Response: 10Hz-50kHz = 3db. Supply Voltage:
+25V. Size: 105 x 50 x 25mm.

PRICE £5-98 2 o vaL

The PSUSD can be used for sither mono or stereo systems.

TECHNICAL SPECIFICATIONS
Output voltage: = 25V. input voltage: 210-240V. Size:L.70
0.90 H.60mm

PRICE £5

I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury,
Kent CT4 7AD.

Tel. (0227) 63218

Please Supply

Total Purchase Price . .
| Enclose Cheque O Postal Orders [J Money Order (J
Please debit my Access account [J Barclaycard account ]

Account number
Name and Address
Signature ...

Practical Electronics December 1974
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G. F. MILWARD, 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

SMALL ELECTROLYTICS
HTI N Ref Capa- Vol- Price
b No. it .
M3 F sv 4
+ H8:3A 4uF 50V 4p
G NEBA  toor v 4o
H u
e ) f : =
= = /! n 4p
s =g H810 22uF 50V 4
1 r.-_| S He/ 1 ZS:F 12v 4:
g HB/12A 30uF 10V 4
INVERTER TRANSFORMERS 13/15W 70 c/lh : e sy o
Pl : R
(CIRCUIT INCLUDED) 2.C. o SVER bR 5 pid
“*CURRENT ECONOMY'* TRANSISTOR (600 ma.) 50p o WA SDWF 10V Pt
“MAXIMUM LIGHT' TRANSISTOR (1-3A) 50p 2 me BF B OB
RESISTORS/CAPACITORS TO SUIT 15p o H7/9A  125.F 4V s
LAMPHOLDERS (LONG LEAD) 30p PAIR | _ ﬁ’ pas Wi g - &
(SHORT LEAD) 20p PAIR H7/11A - 150uF 16V 5p
WHITE ENAMEL CASE. 18in or 21in (POSTAGE 30p) 70p NEW IMPROVED HI4 20uF S0V 0p
H7/14A 220uF 16V 6p
TUBE, 18in-15W or 21in-13W 45p CIRCUIT! ARl Y o
(NOTE: TUBE ONLY SUPPLIED IF CASE ORDERED, TO , X HT/15A  220uF 35V 10p
PREVENT POSTAL DAMAGE) BILES ? n 113\% WM b s m
13W FITTING READY BUILT AND TESTED—INCLUDING TUBE 8in 15 Hed G20aF 0V 4p
(POSTAGE 30p) £3-75 _ or adaptable for NUSA  BouE v 1
POST/PACKING. 25p PER ORDER EXCEPT WHERE SHOWN 2 x 12in 8W HB/BA  ATOWF 38V 20p
- Postage 25p per order
100 {-4 WATT RESISTORS 1 VEROBOARD CUTTER 20 ASSORTED UNUSED 6 COMPUTER PANELS
n o x1in x S
£1 S o | e o | e £1 fpmiiside | |
100 DIODES VERO BC108 ETC. & CAPACITORS
POSTAGE 25p l_p_—'ACK No 1 POSTAGE 25p '__pACK No. 3 POSTAGE 25p [—PACK No 5 POSTAGE 30p I—PACK No. 7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RES'ST'DRS
100 CAPAC
£1 meae £1 e £1 g ) e,
1COADP|;C():L1YSTYHENE , (5:0 gx&%}l}sPOLYESTEH SIGNAL INVECTOR KIT
A
POSTAGE 25p I PACK No 2 POSTAGE 25p l PACK No 4 | FTOSTAGE 25p I PACK NO 6 | POSTAGE 25p I PACK No 6

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

ADGOLA SOLDERING KITS

INCLUDEC THE FAMOUC INVADER' COLDERING INSTRUMENT,

A quality solderlng kit at a price which may never be

repeated due to rising costs. The kit comprises of the
INCLUDES VAT

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.

Posrwow 10!

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

ENCLOSING P/0. CHEQUE FOR SOLDERING KIT/S £
= NAME

ADDRESS

L----V------------------------------------J
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ALL OUR PRICES INCLUDE

BSR HI-FI AUTOCHANGER
STEREO AND MONO

Piays 12°, 10" or 7" records.
Auto or Manual. A high
quality unit backed by BSR
reltabliity with 12 months’'
guarantee. A.C. 200/250V
Size 134 x 11iIn.
Above motar board 3iin. below motor board 2fIn.
with STEREO and MONO
CARTRIDGE £6 - 95 post 4sp.
PORTABLE PLAYER CABINET
Modern design. Rexine covered
Vynsir front grille. Chrome milngu
Size: 17 x 15 x 8in approx.
Motor board cut for BSR deck £4:50 post asp.

ANOTHER R.C.S. BARGAIN!
ELAC 9 Sin HI-FI SPEAKER TYPE 59RN

This famous unit now avalisble, 10 watts, 8 ohm.

Price £2 95 Post

R.C.S. STABILISED POWER PACKKITS
All parts and Instructions with Zener Dlod. Printed Clrcult,
Bridge Rectiflers and Double Wound s Transtormer
Input 200/240V a.c. Output voitag: llllbl. Gor9ori2or

15 or 18 or 20V d.c. at 100mA or |
£2 20 Post

PLEASE STATE VOLTAGE REQUIRED
£2.95 ="

COMPACT PORTABLE STEREO HI-FI

Two full size loudspeskers 131 x 10 x 33in. Player unit
cilips to loudspeakers msking It extremely compact,
| slze only 133 x 10 x 8;In., 3 walts per channel,

volume and

Attractive
Tesk finish
Welght 13 Ib.

SPECIAL OFFER! -
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH
0-60 MINUTES £1-95 ros 25
Single pole two-way. Surface mount-
ing with fixing screws Will repiace
existing waH switch to give hght

for return home. garage, automatic
anti-burglar lights, etc. Variable knob.
Turn on or off at full or intermediate
settings Brand new and full guaranteed.
TEAKWOOD LOUDSPEAKER GRILLES wiil easily fit to
batfle boerd. Size 18; x 10§In—75p, 104 » 7;In—45p

WEYRAD P50 — TRANSISTOR COILS

RA2W Ferrite Aerlal  B5p Driver Trans. LFDT4.. 65p
|.F. P50/2CC 470 kc/s .40p Printed Circutt, PCA1 .85p
P50/3CC o -Ww J.B.Tuning Gang .. £1-20

Weyrasd Booklet
Gﬂn OPT1
Multard Favrno Rodu x §in.,20p. 6 x 4in, 209 3 x $in, 1 p.

VOLUME  CONTROLS |80 Ohm Coax 5p yd.

5K. ohms to 2 Meg. LOG or | BRITISH AERIALITE
UN.US op. BLP. 3sp. | AERAKIAL-AIR SPACED
STEREO L/S S5p. D.P. 75p. | 48 yd. £2: 60 yd, 3
Edge 5K.S.P.Transistor25p | FRINGE LOW LOSS

Ideal 625 and colour 109 yd

8in. or 10 x 6in, ELAC

Detalls S.A.E. Size 3§ x 1} x 1§in.

RCS POWER PACK KIT

12 VOLT, 750mA. Complete with

printed clrcult board and assembly

12 VOLT 300mA KIT, £2-75. 9 VOLT 1 AMP KIT, £2-95.

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

Ideal for Mike, Tape, P.U., Gultar, eic. Can be used with

Battery 9-12V or H,T. tine NMIW d.c. operatlon. Size:

13 x 14 x 1 In. Response 25 c/s to 25 kc/s. 26 dB galin.

For use with valve or transistor equipment. 99 p Pou!

Full tnstructions supplied. Detells S.A.E.
ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over 300 hours contihuous on SP2
battery, fully adjust: swing and speed. ideal displays,
teaching electro magnetism or for 95 Pon

metronome, strobe, etc.
BRITISH FM/VHF TUNING HEART

88 to 108 M/CS British made. 2 Tr stors ready aligned
requires 10-7 M/CS LF. mpl with tuning gang.
Connections supplled but some technical experlence

easentlal. our price £3-95 Post 20p

10-7 M/CS t.F. atrip £4-95 DECODER £4-95

ALL POST
MAINS TRANSFORMERS 25p each
250-0-250V 70mA, §-3V 24
250-0-250 80 mA, §:3V 3.5A -3V
350-0-350 80 mA, 6-3V 3-5A, 63V 1A

1A or 5V 2A ..
orSV2Aa ... . .

300-0-300V 120 mA, 6-3V4AC.T.;6-3V2A . .£4-25
MINIATURE 200V 20 mA, 6-3V1A 2§ « 2§ ~ 2In ..... 95p
MIDGET 220V 45 mA, 6.3V 2A 2§ ~ 2y ~ 2in £1.10
HEATER TRANS. 6-3V { amp 85p, 3 amp 1-20

GENERAL PURPOSE LOW VOLTAGE i’lDDld oulpuil
at 2 amp. 3, 4,5, 6, 8, 9, 10, 12, 15, 18, 24 and 30V £3-00

1 amp. 6, 8, 10, 12, 16, II, 20, 24, 30, S, 40, 48, 60 £3-00
2 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 80 £4-00
3 amp. 6, 8, 10. 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £6-00
5!mp$l1012161l!02 36, 40, 48, 60 £9-75

30, o

3, 5, 8, 10, 13 or 5-0-5V 5 amp, £1-50, 6-0—6V 500mA 90p,

9V 1 amp. 95p, 12V 300mA 75p, 12V 500 mA SSp, 12V 750 mA
, 12V, 36V, 48V, 2 smp. £2-20, 20V 3 amp

AUTO TRANSFORMERS 115V 10 230V or ZJDV lo 115V 150W

£3-00; 500W £6-25; 750W £10; 1000W £15

CHARGER TRANSFORMERS. fnput 200/250V,

for 6 or 12V, 14 amp £1-50; 2 amp £1-80; 4 amp £2-50.

BATTERY CHARGERS. Ready bullt with leads and clips

14 amp £2; 4 amp £4; 5 amp £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS:

6 or 12V outputs, 1} amp 40p; 2 amp 55p; 4 amp 85p.

v- AI TI

NEW MODEL ""BAKER LOUDSPEAKER™', 12IN 50 WATT.
GROUP 50/12. 8 OR 15 OHM HIGH POWER. 1 5
JFULL RANGE PROFESSIONAL QUALITY. E 2 * 9

BAKERMAJOR12"” ¢8-50

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

20W.
NOT! or 8 or 15 ohmn must
be stated.

odule ki, 30-17,000 c/s

::t'l;' tweeter, crossover,
e and

Instructions. £1 0 * 95

Please state J or 8 or 15 ohms.

BAKER ''BIG-SOUND" SPEAKERS

‘Group 25’| ‘Group 35'| 'Group 50112’
2w £7:75| 1% £8-50| 4w £12-95
Jor & or 15 ohm 3 or 8 or 15 ohm a or 15 ohm

TEAK VENEERED Hi-FI SPEAKER AND CABINETS
For 12in or 10in dia. speaker 20 < 13 » 9in, £10-50, Post 75p
For 13 x 8in or 8ln speaker 16 < 10 = 9in, £6-60. Post 45p
For 8 x 5In .puku 16+ §-6In, £5-00.Post 25p
For 6in and Tw 12~ §+«6in, £4-00,Post 25p
LOUDSPEAKER CABINET WADDING 18in wide. 20p ft

GOODMANS 6iin. HI-FI WOOFER |
0 Large ceramic magnet. y/

surround. Twin cone. [i

30-12,000 c/s.

HI-FI Enclosure Systems, eic.
Suitable Cabinet 12"!6 £4. Sultable Twe

ELAC CONE TWEETER g
The moving coll dlaphregm glves a good
radiation pattern to the higher frequencies
and a smooth axtension of total ulpon"
from 1,000 c/s to 18,000 c/s. Size 3j x
:2 x2n dup Rnlng 10W. 3 ohm.

rossover £1-25 o Post 20p.

_SPEAKER COVERING MATERIALS. Samples Large S.A.E.

Horn Tweeters 2-16kc/s, 10W 8 obm or 15 ohm £2-25.
De Luxe Horn Tweeters 2-18kc/s, 15W, 15 ohm £4.
CROSSOVERS, TWO-WAY 3,000 c/s 3 or 8 or 15 ohm £1-25.
LOUDSPEAKERS P.M. 3 OHMS. 7x4in., £1-25; §3in., £1-50;
8x5in., £1-60; 10In., £2-00; 8in., £1-75; 10x6In., £1-90.
SPECIAL OFFER: 80 ohm, 2;ln, 24in, 35 ohm. 2n., 3n.,
25 ohm, 2{In dla., 3in dia., 5In dla.

15 ohm. 3jin dta, 6xain.. 7xain., sxsin., £1 €ach

Johm, Z,jln ., 2¢In., 34In., 5In, d|l (Guln 8 ohms £1-50).
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,

8in. diameter 4W £2-50. 10In. dlameter 5W £2-50;

12In. diameter 6W £2-95. 3/8/15 ohms, plesse state.

VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.

Mike trans. mu metal 100:1 £1-25.

Lnud-pn or Volume Control 15 ohms 10W with one inch
long tl ed bush tor wood panel mounting. :in spindle.
65p Quch. Post 15p.

MAJOR 100 WATT
ALL PURROSE

HI-FI SPEAKER MAINS ISOLATING TRANSFORMER| GROUP
Dual cone plasticised roll sur- Primary 0-110-240V. Secondary o-mv aA T20W. AMPLIFIER
round. Large ceramic magnet. insulated terminals. Varnish Impreg ulty d All
50-16,000 c/s. Bass resonsnce in steal case with fixing faet. OUR PRICI Carr. ideal for Gmup- Dlnco and P.A.
55 cis, 8 ohm Impedance, Famous make. (Value £18). OV ICE £1 95p. speech and music 3
10 watts. music powar. £3 7 Can be used as 800W auto transformers 240-110V. utput 8/15 ohm.
* 5 Post 25p IDEAL FOR COLOUR T.V. OR GARDEN TOOLS. treble and base Com'ﬂli £4 Carr,
= d. Detalls SA| £1.00
E. M.I. 13;_ X 8in . NEW ELECTROLYTIC CONDENSERS NEW MODEL MAJOR::: :::l. A:;gp;aslz vol. controis. trebie
2 v . =
SPEAKER SALE! SR = e 5% [BARGAIN & CHANNEL TRANSISTOR MONO MIXER.
. 8 8350V . .22 32+ 22/250V 20: Add musical MR:”'M. and sound sffects to recordings.
Ynndhc'ro':u': ;n. 16/350v ¢ "25p 32 - 32/450V “$0p W'I'I:'mh Mlcrop % ovdl| lolpo and "ug‘olr 24 50
Iy 32/500v N with se| into aingle outpu
wott Suate 3 orgor Lok S 0 sy fg 3000002y v > | TWO ANNEL STEREO VERSION £5.95
5 ; Wsov . 10p | 18- 184S0V Ap | 32 32- 2350V 85 | BARGAIN 3 WATT AMPLIFIER. 4 Translat
MPLIFIER. 4 Transistor .
100/25V  ..10p ] 32+ 32/350V ...40p ' 4700/83V 5p Push-Pull Ready bulit, with volume. Treble £4 50

d tweeter cone and ceramic
10 watt.

Bass res. 4560
Flux 10,000 gauss.

£2-

Stete 3 or 8 or 15 ohm, Post 25p
Bookshell Cabinet reax nintan 16 = 10 x %n.
13in  8in. Bass Woofer, 20 wetts, £5-50 £.6 - 60 post 4sp

3 SOV
1000mF 12V 17p 25V Hp, SOV 47p. 100V 70p.
mF 6V 25p; 25V V 57

2500mF 50V 82p; 3000mF 25V 41p 50V 6!
5000mF 8V 25p; 12V 42p; 25V 75p; 5V l.'tp SOV 95p.

SET OF 3 MOTORS FOR
COLLARO STUDIO
115 VOLT TAPE DECK
£1-50 Post 50p

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2iIn.
6 x 4In 45p; 8 x 6ln 53p; 10 x 7In 85p; 12 x l|'| 8
14 x 8in 90p; 16 x 6in 90p; 12 x Jin 509 16 x 10in £1.
ALUMINIUM BOXES, 3 x 3 x 3in 60p; & x & x 4in 70p;
6 x &4 x 4nBOP; 9 x &4 x 4ln£1;12 x 4x4lnt1 30.

ALUMINIUM PANELS 18 s.w.g. 6 x 4in 12p; 8 x 6in 19p;
14 x 3in 20p; 10 x 7in 24p; 12 x Sin 25p; 12 x 8in 34p;
16 = 8in 34p; 14 x 9In 40p; 12 x 12in 47p; 16 x 10in 80p.
S.R.P.B. PAXOLIN PANEL 10 x 8In 30p.

RADIO COMPONENT SPECIALIST

(Minimum posting charge 20p.)

Radlo Books and Component Lists 10p.
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TRIMMERS 10pF, 30pF, 50pF, 5p. 100pF, 150pF, 15p.
CERAMIC, 1pF to 0-01mF, 4p. Sliver Mica 2 to sooonr
PAPER 350vV-0-1 4p, 0- s 13p 1mF 150V 15p; 2mF 150V 15p.
500vV—0:001 10 0-05 4p: 0 p: 0-25 Bp; 0-47 25p.

MICRO SWITCH LEVER ACT|ON 20p.

SUB-MIN MICRO SWITCH 25p. Single pole change over.
TWIN GANG( 0-0"' 208pF - 176pF £1-20; 500pF standerd 75p
385pF ~ 385pF with 25pF - 25pF, Siow motion drive 50p.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, 50pF, 55p.
NEON PANEL INDICATORS 250V AC/DC. Amber 30p.
RESISTORS. ;W, {W, 1W, 20% 1p; 2W, 5p. 1001 to 10M.
HIGH SYABILITV {W 2% 10 ohms 10 § meg., 10p.

Ditto 5%. Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISYORS 5 watt, 10 watt, 15 watt, 10 ohme
to 100K 10p eac!

TAPE OSCiLLATOR COIL Valve type 35p.

and bass controls. 18 voit 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 vyd.
JACK SOCKET Std. open-clrcult 14p, closed circult 23p;
Chrome Lead-Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 20p; 3-5mm Chrome 12p. DIN
SOCKETS Chassis 3-pin 10p. 5-pin 10p. DIN SOCKETS lead
3-pin 18p; S-pin 15p. DIN PLUGS 3-pin 18p; S-pin 25p.
VALVE HOLDERS, 5p; CERAMICS 10p; CANS 5p.

. REVERSIBLE 4 POLE MOTOR
:pml’?lm Reversible 42 '\'ﬂm. £2 20

%
illustrated. w){LCoollng an. a.c. zwv Post 25p

EMI TAPE MOTOR

E.M.l. TAPE MOTORS. 120V or 240V e.c.
1,200 r.p.m. 4 pole 135mA. Spindie 0-187x
0-75in. Size 3;x23x2;in (lustrated).

Post 25p. 21 85

337 WHITEHORSE ROAD, CROYDON
Open 9-6. Wed. 9-1, Sat, 8-5 (Closed for lunch 1.15-2, 30)

Tel. 01-684 1665
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Buses 50.88,159. Rall Selhurst.




HOME RADIO (Components) LTD., Dept. PE, 234-240 London Road, Mitcham, CR4 3HD. Phone 01-648 8422

POST AND
PACKING

65p plus 33p

Send off the coupon today. It's
your first step to solving your
component buying problems.

The price of 98p applies only to customers sn the U K and to
8 F P O addresses
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r-—————————————

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 |
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 | don’t know what is! 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

Regd. No

HOME RADIO (Components) LTD., Dept. PE,
912966 London

234-240 London Road, Mitcham, Surrey, CR4 3HD

Practical Electronics
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SELF SERVICE

T 1S 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 i.c:'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 eut 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

His dwell meter was designed to facilitate auto-

mobile contact breaker adjustments without tre
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
Contacts
ose v
i = 1
time ?
OWELLTIME
Voltage
Contacts Contacts
Open Closed
time y
L f_;l r) [ B
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
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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 tfor 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 12V supply. an alternating voltage with a peak of
up to 300V is produced across the points when they
open (see Fig. {). 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 D! 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. | to give the lower waveform. R limits
the current flow to Zener DS 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 positive, turn-
ing it on. This in turn switches off TR2 and no
current flows through the meter MEI.
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COMPONENTS . . .

To earthand CB

(polarity unimportunt)

Resistors
R1 1kQ
R2 1kQ
R3 1k o
R4 3.3kQ2 ®a
All 10% & W carbon
Potentiometer 14,03 D! L+
VR1 4.7k} Lin “’N‘“"jr‘ IN4CO! A
=05
Diodes AUAY \
D1 1N4001 R3 *]:04 ozx+
D2 1N4001 1N4001 | 1N4004
D3 1N4001
D4  1N4001

D5 4.7V, 1W Zener

Transistors
TR1 2N2926 (Orange)
TR2 2N2926 (Orange)

Miscellaneous
ME1 1mAbor see text
S1  SPST on/oft
B1 1.5V battery (Alkaline cell size AA preferable)
Veroboard, 0-1in matrix, 29 » 24 hole rows. Case,
4 > 6 x 1.5in.
Wire, solder, nuts, screws etc.

B

HOLES MADE TD

SUIT METERUSED R4 | a4
03

+

o]

to vehicle
earthand

CB
|

H R2
H ,
+
A3 k_%
i TRY

ME{ —ve

r

Fig. 3. Component tayout and Veroboard cut det
for the dwell meter

ails

Fig. 2. The circuit diagram of the dwell meter showing
the simplicity of the arrangement
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The Dwell Meter together with the starter switch
push unit. Of course, they are not connecte'd 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 TR 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 ME| 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
ImA and 100pA have been used and VRI set
accordingly.

CONSTRUCTION

All components are mounted on 0-lin matrix
Veroboard 3in X 2-Sin 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.
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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 VRI1. 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 45°, 12-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 dweil 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

Lucas distributor

A.C. Delco distributor

40" Vauxhall/Bedford
60 B.L.M.C.
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
12-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 engine.

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 handie. 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 %in 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
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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
takén for adjustment is excessive, but for those who
wish. the load may be considerably lightened by
removing the spark plugs.
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PART FOUR

PE CCTV l

MONGOCHROME

GAMERA

By G. D. BISHOP

‘U.H.;. MODULATORS : A CHOIGE OF TWO

CCTV 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,

WAL

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 constructots 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.

Z
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LPL 4 1V 7
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TR2 250v
. v, AC
_U/\_L/\_w R3 >BC25|A ¥
-4 180k N Y
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VIDEO IIP)-e— ce mimy 123
oA - 10F 1 22k0 C5 gy 64pF 1000} F sy L) —
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F
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VIDEO INVERTER

SYNC SEPARATOR

Fig. 4.1. Circuit diagram of sync separator and video inverter
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R.F (AERIAL)
SECTION

2% ]

OSCILLATOR/MIXER SECTION
+12v

Fig. 4.2. Showing
modifications and
connections to
typical u.h.f. tuner.
Al straight line
inductances are
lecher bars

LF QUTPUT
CONNECTED AS
UHF QUTPUT

ov

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 + 12V
to the tuner, TR1, TR2 and an indicator lamp. The
input CCTV signal is correctly matched at 75 ohms
by R! and the transistor input impedance and is
amplified with approximately unity gain in TR1. The
video gain can be adjusted with VR1, a front-panel
control, which with R6 provides negative feedback
to increase the bandwidth: R4 and C3 decouple TRI
and the output signal is taken via R10 and C7 to the
tuner.

The input signal is also taken via Cl 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. D1 provides constant bias to the base and the
amplified inverted sync pulses are fed through C4
to TR! 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.f. tuner modifications are under-
taken a few wcords on general tuner construction
might enable prospective constructors to approach
this task with more confidence.
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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 39-5SMHz’
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 TRI
collector at point X in Fig 4.2, The next step is to

Quter casing Lecher bars Metal Cut coil— and short
partitions connections —
Tuning gang as shown \
rotor,

\ 7 |
° N R \
Varioble % %
trimmers

Tm*
¥
b
g
1
Cut TRI collector
Cut oerjal input

Inject video signal in
parallel with DC supply

Short output
coil Lﬂtw

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/SMHz. 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 uerial input coaxial lead is cut or desoldered
and a coaxial lead is soldered on the output connec-
tion where the 1f. lead was situated. making the
braiding us short as possible. Position Y is then
located on the circuit diagram and on the component
jayout as in Fig. 4.2 and 4.3, this being the point
which is 1o be connected to the video amplifier of
Fig. 4.3. There will be d.c. voltage on this point of
about 6 volts from R3% 1t dithiculty is experienced in

COMPONENTS . . .

Resistors ﬂ
R1 100 Q
R2 1M Q |
R3 180k €2
R4 470 Q
R5 2:2k Q2
R6 22 Q)
R7 22k Q2
R8, R9 1k Q
R10 2:2k §2
All £ watt 10% carbon
Capacitors
C1 0-1uF polyester

C2-C4

10uF elect. 10V (3 off)

C5 64uF elect. 25V
C6 1,000:F elect. 25V

Potentiometer
VR1 2k Qlin.

» DIRECTION OF STRIPS

Transistors
TR1 BC109
TR2 BC251A or BC477

Diodes VIDEO TO TUNER

Dt OA91
D2, D3 IN4001

TUNER

Transformer

T1 Mains transformer 240V
pri. 12-0-12V, 50mA
sec.

Miscellaneous

Transistor u.h.f. tuner assem-
bly (type immaterial) SK1—
75 Q2 coaxial chassis mount-
ing socket LP1—14V
miniature indicator famp, /
Veroboard 0-1in matrix, 4cm e
x 5¢m, metal case 12cm x
17¢cm x 4cm.

X=BREAK IN COPPER
STRIP

SK1

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 dre 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
12cm by 17cm by 4cm deep and are laid out as

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-12 is earthed.

TESTING

The camera is connected 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

CROFTON ' 0ags

MODULATOR,
Kit available from % cY 70
Crofton Elec- | S5k Nl ‘—ﬂ
124, VIDEQ 1P 0uF

tronics,

Colne Road,
Twickenham,
Middiesex,
TW2 6QZ. skl
Price £7-30
including p.p.
and VAT.

CAMERA
fo mm——

O
-15v

-
= 2000pF
RF CHOKE

Fig. 4.5. Circuit of Crofton Moduiator.

is critical
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6pF
BAR

750
For effective operation layout
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T 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 soe 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
sothatour receiverswillbe 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 beforeitbecomes
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 farr
game and this leads us to motor cars,
where manufacturers have already made
a start. The lightung harness could be
replaced by a ring main operated by
pulses. An l.ed. 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

P J B

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
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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 clected 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.

I.c. 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 £2:50.

R. N. Scar

HE 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. YWhen 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 1s reasonable to suppose that human
beings could be monitored in a similar
manner, not for theirinsulation 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 the changes axpected 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

OSSIBLY the one sure thing that

anyone could predict for electronics
in the next ten years would be that the
production of valves wtll cease. Although
even the home constructor uses 1.¢.'s it is
suprising to lknow that valves are still
moderatciy common. “hen the transistor
was first releascd professional men
stuck to the valve. For this reason the
vatve has hung on and on and so too witll
the transistor now, and in its turn the i.c.

| would like to see massive eforts
(particularly from the Government) in
the dircction 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. instecad of his
two-part tarrifmeter!

Could 1t be that periodicals will act
as an interface between the old and
new providing the ‘‘old timer’ with
informetion to help him understand the
new techniques and provide food for
thought and ideas for the more advanced
readers.

| 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

HEN making auguries for the next

decade, one's imagination must take
flight because of what has been born
from ls.i. electronics. Solid state TV
is a reality with large scale chip miniatur-
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/RR! Conference.

Ceefax and Oracle are words which
have insinuated themselves into the
language now bristling with electronic
acronyms. The U.K. leads the worlid 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 certarnty 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 l.e.d. displays are be-
coming cheaper cthan their analogue
counterparts.

Electronics is a science which has, of
necessity, crossed the boundaries of so
many disciplines, such as medicine,
chemistry, automobile engineering, etc.
that it 1s inevitable that its effects or
spin-off in i1deas must increase to the
benefit of humanity.

G. Rapson

HE 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
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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
ttems.

R. Cepa

'S ALL CHEM
HEN thinking of the future one
must take into consideration, that
although a decadeis notlong. itis 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 1s 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, | feel
that changes are inevitable and possibly
will involve chemistry, where the
exploitztion 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 be carried out using anon 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

OUR TECHNOLOGY has been develop-
ing exponentiatly 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 refiect 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
witl soon be tempted to return to the

. comfortable past when his radio needed

him. Like a vintage car enthusiast a2
plate photographer, or a steam fanatic, he
will gladly exchange the boring best for
the challenge and involvement that
previous eras provided.

D. Beattie.

T IS my opinion that the next ten years

wtll bring a much wider application
of plastics within the field of electronics
| 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 cvolution of kits
containing special resins and “inks’’ with
templates and equipment for printing
ona’s own “giant size'’ integrated circuics
on little more than sheets of paper.

The key factor here of course i1s 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 Aot 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



THE NEW JUPITER

An analysis of the data provided
by Pionecr 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 11, 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 40,000km
(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

BY FRANK W,
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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 Snacewatch (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. 1o 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 10 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 relatjvistic 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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Come and hear
aThousand Pound

Sound at Lindair...

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. Comeand
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+.

3

Studio 1000+ is ust the b2ginning of a
whole complex of faciliies servirg the sounds
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Comeinsoonand'souncusout.. -
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ITH 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. 1
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!
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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
tor 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 l.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
oscillatorcircuit. 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 l.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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MINISONIC

By D. SHAW

PART TWO

@ \oltage Controlled Oscillators

@ \oltage Controlled Filter -
and Envelope Shaper

@ Voltage Controlled Amplifiers

HIS month we begin the circuit construction of
the P.E. Minisonic series by detailing the vco's,
vcr and Envelope Shaper/vca'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 drawbucks 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. N

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 voits 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 vca'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.
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COMPONENTS . . .

VOLTAGE CONTROLLED OSCILLATOR
(2 required)

Resistors
R1, R2 6:8k Q2 (2 off)
R3-R6 47k Q2 (4 off)
R7 22k Q
R8 1-2kQ
R9 1kQ
R10 2:7kQ
R11 1kQ (see text)
R12 7500
R13 22kQ2
R14 82k (see text)

R15, R16 10kQ (2 off)
All +5% W or W carbon

Potentiometers
VR1 10k skeleton horizontal preset
VR2 10kQ linear carbon
VR3 100k skeleton horizontal preset
VR4 10kQ linear carbon

Capacitors
C1 01uF
C2 22uF 16V tantalum
C3 3:3pF

Semiconductors
D1 1N914
TR1 BC184
TR2 BC213
IC1, IC2 Type 741 8-pin d.i.l. (2 off)
1C3 Type 748 8-pin d.i.l.

Miscellaneous
JK1 3.5mm jack socket
SK1, SK2 2mm sockets (2 off)
0-1in Veroboard, 115 x 34 holes (This board also

u carries Keyboard Control, Mixers and Ring

Modulator)

.
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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 12V 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 vcr. ICl is a four-input summing
inverter in which two inputs are committed to pro-
viding bias and manual control voltages while the

V.C.0.

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. VRI 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 RS 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 ICt drives a divider, R7-R8, which
sets the bias on transistor TRI—a constant current
generator. It is in TR 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 V,, is plotted
against /, 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 controil
Control Voltage Law 600mV per octave

Waveform ) Sawtooth, 400mV p-p
Current Drain 5mA
RESEYT
CONTROL NODE CURRENT INTEGRATOR COMPARATOR SWITCH
bl N sKy GENERATOR
From HOLD
circuit M’
RY . :
R6
68 JKI o 47 l |
kQ J RS KQ .
& AN
aa |
] .
VRY R4
——AAN ‘,_I I.__ l
kn ATk o IyF !
1 v +9v I
2 2 .
7 ] = 7 =
ICH ¢ ) (X
VR2 ‘U RS ] 4
W S<eAA :
ka 4740 -
7 .
R2 RS VR4
i 12
?nrax kQ
l @Refers to pin po;iéign ondP.(‘Tr : % \ 1 Fseetext
see appropriate PC.B. and wiring VCO1 to Ri Ask2 d+e6v
o diag. Moduiator 0| To ES/VCA,
VCO2to VCH input Pin'C’'on PCB

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
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- -
VR o
R4 VRS A Ici
R3
O, + o
R7
VR2 +
2 R8

-6V

Voltage readings with A at —1-4V and C at
095V
B(—V) 006121824 3036 42 48 54 60
le(uA) — — 05 10 2:0 40 80 160 350 820 1900

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 voitage at B and /.

Above a minimum level of V,,, the collector cur-
rent will double for each successive increment in V),
of the order of 20 to 25mV. Over the straight line
portion of the curve, if it is assumed that the V.
increment is 24mV, then increments of 2mV will
cuttse the collector current to increase successively
in the ratio 1:12 4/2 — 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 4 musical sense than its linear
counterpart.

SETTING-UP PROCEDURE \

The efliciency with which the veo's and ver func-
tion relative to their respective control voltages is
cntirely 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 TRI1. 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, VRI1
should be adjusted so that ‘the wiper is at — 14V,
VR3 should now be adjusted so that the output of
ICI is at +095V. 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 cun cause significant differences.
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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 TRI1
is greater or less than the doubling required for
each increment of 600mV ut 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 TR is greater than the
doubling required for each 600mV increment then
the gain of IC1 ha$ 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 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 1-2V. What is important
however is that the relationship adopted should be
exactly 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.
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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 R12-R13, and TR2 will be hard off. Cl
although nominally uncharged will, in fact, have a
charge in relation to the negative rail and thus TR]
will draw on that charge at a constant rate thereby
causing the output of [C2 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 R12-R13 which is
equal to:

750
22750

Secondly there is a positive feedback factor applied
to 1C3 by R14. This has the effect of determining a
further threshold value on the basis of the currents
applied differentially to 1C3 through R10 and R14.

If v be a voltage at the output of IC2 then the
secondary threshold vulue is determined by :

PSR S
R = 3700 — 82000

i.e. approximately 250mV.

The overall threshold value is thus theoretically
450mV. Although the 450mV threshold could be
derived from divider R12-R13 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 IC3 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
C1 in order to restore the original state.

At this point the output of 1C2 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
mately 8pus.

s 6 = 200mV

I”H

reset time occupies a period of approxi-
On most oscilloscopes the reset pulse
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will be invisible at low frequencies and its presence
will generally only be detectable at frequencies of the
order of SkHz and greater.

RESET TIME

Resistor R11 sets a limit on the reset current sup-
plied by TR2 and thus has an effect on the reset
time. With R11] significantly greater than 1k{2 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 R11 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 RIl is
such that the reset, as measured at the output of 1C2,
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 voit-
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 VR1. 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 R14, 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 RI14
should be increased by 10 per cent—to 91k{} 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 Cl1.

Although rather unsightly, the spike is too fast
to have any effect on the audio output.
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V.G.F.

CURRENT
GENERATOR

CONTROL NODE

INP T from
onE

@ Refersto pin position on PC.B. . '

4

PERFORMANCE

3Hz to 15kHz (—6dB)
—54dB (referred to
peak output signal)
5kHz to 25kHz

4mA (min), 8mA (max)

Passband
Dynamic Range

Resonance Range
Current Drain

DIFERRENTIAL
OUTPUT STAGE

LADDER NETWORK

VC02
NCAZ SKi 9y
PCB. of
WY

see appropriate PC.B. and
wiring diag

Fig. 2.4.

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 uction takes place. is bused 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.
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Complete circuit diagram of the Voltage Controlled Low-pass Filter

Fig. 2.5. Simplified circuit diagram of the lower
section of the VCF showing haow the a.c. srgnal
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 24dB per octave, Efficiency 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
15dB 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 1C2, with VR4 being employed to
cancel out any d.c. imbalance due to variations in
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COMPONENTS . . .

F
VOLTAGE CONTROLLED FILTER
Resistors

Rt, R2 6-8kQ2 (2 off)
R3-R5 47k Q2 (3 off)
R6 22k Q2

R7 1-5kQ

R8, R9 2:2k 2 (2 off)
R10, R11 390 (2 off)
R12 1kQ

R13 30kQ

R14 33kQ2

R15, R16 470kQ (2 off)
All +£5% +W or W carbon

Potentiometers
VR1 10k skeleton horizontal preset
VR2 10kQ linear carbon
VR3 100k skeleton horizontal preset
VR4 10k skeleton horizontal preset
VR5 1kQ linear carbon
VR6 10kQ linear carbon

Capacitors
C1 10uF 6-3V tantalum
C2-C5 0-047uF (4 off)
C6, C7 10uF 6-3V tantalum (2 off)

Semiconductors
D1-D12  1N914 (12 off)
TR1-TR3 BC184 (3 off)
IC1, IC2 Type 741 8-pin d.il. (2 of)

Miscellaneous
JK1 3-5mm jack socket
SK1, SK2 2mm socket (2 off)

diode characteristics. The output signal from IC2 is
capacitatively coupled into two potentiometers. VR6
is simply the output level control while VRS is the
feedback or Q control.

With the O 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 I1C2 is therefore nominally in phase with
the input signal at the base of TR2.

As VRS 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.
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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 1901A quoted in the
table shown in Fig, 2.2.

In order to achieve this result the value of R7 in
the vcr is 1-Sk&} instead of the 1-2k{} specified for
R8 in the vco control nodes. Increasing the value
of R7 requires that the gain setting of 1CI be reduced
by adjustment of VR3 and, in relation to an initial
setting at VR1 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,
VRS 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 TAIN
ATTACK |

DECAY

time

Fig. 2.6a. Typical Envelope Shaper output
waveform showing the three variable para-
meters : attack, sustain and decay

M

Fig. 2.6b. A selection of envelope formats
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E.S./V.C.A.

PERFORMANCE

Attack Variable 30ms to 4s

Decay Variable 100ms to 16s

Attenuation Range 48 to 54dB (referred to
peak output)

Nominal Input 400mV p-p

Nominal Qutput 1-25V p-p

Operating Voltage Range +9V to+7-5V

o7 ae%
.l

D6 BZYBRSV

»it

T

1%

D45,6,
1N9t4

JK{

VRS 2 oUTPUT Lo
23 S a—

kn POWER AMP.

A -—_1'

o .
‘T'ison JK1 socket

¥ These values may require 2 %
adjustment for optimum

in3

5’":'0{" : performance R7— 6200 to 7500 Bar or dot
G el 58 e
@Refers to pin position on PC.B. top view
see appropriate PC.B.and wiring 654

0.C. CONDITIONS (voits)
A B C D

TR3 oft —0-5 06 001 065
TR3on 45 08 024 065

Fig. 2.7. Complete circuit diagram of the Envelope Shaper/Vvoltage Controlled Amplifier. Note that
potentiometer VR4 s fitted only to ES/VCA 1 to provide positive and negative going control envelopes

(see block diagram Fig. 1.1)

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. ICl is a linear integrator whose output volt-
age is bounded, in a negative direction, by D6 and
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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 D] set the
bias on TR1 and TR2 such that TR1 is off and TR2
is on. Current reaching the inverting input via
TR2/VRI charges C1/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 C1/C2 thus leaks away via
VR2/TRI and the integrator output ramps in a
positive direction until it reaches the bounded value
set by D7. 5

Triggering signals may be applied in one of three
ways:

(i) Through the manual push button S1.

(ii)) From an h.f. detector (to be described next
month) operated from the stylus or external
keyboard.

(ii) From an external source via JK1, 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 IC1 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 5600
R2 20k Q2
R3 75kQ
R4 39kQ
RS 1kQ
26 10kQ .

7 6200 to 7500 .
R8 20k to 36kQ J 3¢ text
RO 5600
R10 30kQ
R11, R12 68kQ (2 off)

R1 3-9kQ

3
All +-5% +W or W carbon

Potentiometers
VR1 1MQ linéar carbon
VR2 250kQ linear carbon
VR3 25k log carbon
VR4 10kQ log sub. min. carbon (ES/VCA1 only)

Capacitors
C1, C2, C6 10xF 16V tantalum (3 off)
C3 0-1uF 35V tantalum
C4 1-0uF 35V tantalum
C5 680pF
Semiconductors
D1 1N914
D2 BZ88C6V2 62V 400mV Zener
D3-D6 IN914 (4 off)
D7 BZY88C5V1 51V Zener
TR1 BC213
TR1, TR3 BC184 (2 off)
I1C1 Type 741 8-pin d.i.l.
1C2 Motorola MFC6040

Miscellaneous
3-5mm jack socket SK1 2mm socket
Miniature pushbutton

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.
27. With the output of ICl 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 13dB, relative to
the input signal which should not exceed 500mV
r.m.s., when the current sink from the control input

JK1
L S1 (pin 2) is varied from minimum to maximum
respectively.
REPEAT
2T020
il 20 21-39 &0 62

+9v L
X

L
R
ov °
: RY A4

O
Om——
Qe
2
2

U ﬂ’ 1 I | <[
r el |
1 3

&
|2

i
—03

i

|

L 00"

+

v

Fig. 2.8. Layout of the components on the Vero
side by side on the panel, only one is shown.

board. Note that two identical VCO's are required
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

S; ?ggg}if’% W carbon

Diodes
D1, D2 BZY88C6V2 6-2V Zener (2 off)

Fig.2.9.
giving

Circuitofthe voltagereference section
-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 R10
and R13. As TR3 turns on it progressively short cir-
cuits RI0Q 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 IC! is converted into 2
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.
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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 R10 can
be increased until satisfactory results are obtained.

ALTERNATIVE MODULATOR

From what has gone before it can be seen that
this form of modutator 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 1s 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-13
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 |, R39
is 2:7k¢), R8 —4-7k(! and R42 —390(). These values
are correctly shown in the circuits. *
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NEXT MONTH...

21 ,B’
e PE .HI.N  HI-H STERED
I/ ampuinier

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.

i

Y Output: 20 + 20W into 8 ohms

Y Distortion less than 0°19

Y Excellent transient response

Y Will drive electrostatic loudspeakers

Y Will accept inputs from radio, tape and disc

DIGITAL LEAF

Automatic moisture control for greenhouse
plants.

Controls a mist watering system so that your
plants get just the right amount of water.

PRACTICAL -
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PULSE

UM GENERATOR

DURIN(; the course of work with logic circuits it
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 bpTL (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 (I or 0).

LOGIC LEVELS
Some basic rules are common not only to 74 series
but also to most other TTL and pTL logic families.
First, the signal level should never exceed 5-5V_ or
be less than —0-6V. It should occupy one of two

o2v

Q
o s1
I

o-2v

TIME ==

b %
Fig. 1. |lllustrating Fig. 2. Eliminating switch
the effect of contact bounce wusing half an
‘“bounce'” when SN7400N

using a normal
switch
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states, “0” which is typically 02V (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
(1), which is known as the rise time, or the reverse
which is known as the fall time, should not exceed
one microsecond (1us).

The reason for this is that both TTL and pTL 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 lus for gates (150ns 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. 1b.

R1

won¥

* SEE TEXT

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 S1.1 to ground one input
to gate GI1C is low (0 state). As S1.2 is not grounded
it is high (1 state). Thus the output at SK2, gate
GI1D is low. Since both inputs to gate G1C are low
its output at SK1 is high.

When the switch is moved to short S1.2 to ground,
GID output goes high. Since Sl.l1 is no longer
connected to ground, it is now high and GI1C 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 S1.1 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. R1 and R2 affect the symmetry
of the waveform and are nominally 470¢). When they
are equal in value the output waveform is nominally
square, i.e. the waveform has a 1:1 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.

The wave-

Fig. 5.
forms appearing at
points in the circuit
of Fig. 4

Fig. 4. A three-gate
monostable provides a
source of single puises
with adjustable duration
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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 C! for various frequencies
are given in Table 1.

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 167 MHz
47 pF 120 833 ,,
100 ,, 170 ., 588 ,,
220 280 ,, 357 ,,
470 515 ,, 1.94 ,,
1 nF 1 us 1.0 ,,
22 ,, 21, 476 kHz
4.7 " ’ 4.3 " 233 "
10 81 ,, 123 "
22 " 19 " 53 "
47 a7, 27 "
100 " 70 n 14 ”
220 " 190 " 5-3 "
470 ,, 430 23
1 uF %9 11,
100 91 ms 11 Hz
. TABLE 2
C3 Pulse width
None 180 ns
47 pF 230
100 ,, 300 ,,
220 ,, 430
470 900 ,,
1 nF 1.5 us
22 " ' 30 "
4.7 " 58 1
10 ,, ' 12
22 " 25 (1]
47 ., 50 ,,
100 ,, 10
220 ,, 260 ,,
470 |, 680 ,,
1 uF 13 ms
- 10, 23 ms
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SCHMITT TRIGGER

As mentioned earlier. TTL circuits require a pulse
waveform with a fuast 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 TTL circuits
a Schmitt trigger is incorporated as shown in Fig. 6.
Positive feedback is applied via RS in order that the

COMPONENTS . . .

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 330, inputs of up to
20V r.m.s. can be accommodated and the circuit
will trigger on 2-8V rms. With R4 equal to 10012,
the maximum input is 6V r.m.s. and the minimum
input 2V r.ms.

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 LP! and a base
resistor R6 to limit the input current to the transistor.

Resistors x
R1 470Q
R2 470Q
R3 22kQ
R4 330Q
R5 220} S, o
R6 470€2 or 1k(1 (see text) L, D3
R7 1800 o I
All W, 5% \_{,;f’
Ré&
Capacitors l‘ I
C1  68pF Polystyrene (see Table 1) f_)
C2 150pF 4 1
C3 68pF polystyrene (internal)
(internal see Table 2)

Semiconductors

IC1  SN7400N or equivalent O
1C2 " "

IC3 " "

D1 1N4148

D2  1N4148

D3 4.7V, 400mW Zener
TR1 BFY51 or similar

Miscellaneous
LP1 Miniature 6V, 0-36 W Lilliput lamp and holder
(Or Le.d)
S1  Miniature toggle switch, SPC0
SK1to 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 ieads and supply lines

Veroboard, 0-1in pitch, 3-4in X 2.0in. Veropins.
Case (Prototype used 2 x 20z tobacco tins),
wire, solder etc.
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+5V %

6V 036W

BFY S1

SK16 " 1300 OR BC 108

GND

SK15

Fig. 7. Lamp indicator using a filament lamp. Note
that the power supply is fed to sockets 14 (+5V) and
15 (0V) from an external battery or p.s.u.

SK14
LED
180N
BFY §1
OR BC108
—_—
SK15

Fig. 8. Indicator using an l.e.d.

When logic 0 is applied at SK16 the transistor is cut
off and no current passes through the lamp, but
when logic | 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
0-lin 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.
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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 Ift length for reliable operation.

The Imm 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 Z3EE2:

([ (A1)

Britain’s most original calculator Components for Scientific Kit
now in kit form (illustrated)

The Sinclair Scientific is an altogether 1. Coil

remarkable calculator. 2. LSl chip

3. Interface chips

4. Case mouldings, with buttons,
windows and light-up
display in position

5. Printed circuit board

1t offers logs, trig, and true scientific
notation over a 200-decade range —
features normally found only on
calculators costing around £100 or

more.
ore . . 6. Keyboard panei
Yet even-ready-built, the Sinclair 7. Electronic components pack
Scientific costs a mere £32.35 (diodes, resistors, capacitors, et
(including VAT). 8. Battery assembly and on/off switch
And as a kit it costs under £20! 9. Softcarrying wallet
10. Comprehensive instructions for use
Forget slide rules and four-figure Assembly timeis about 3 hours.
tables!
With the functions available on the .
Soremaic keyboard. you can handle Features of the Sinclair Scientific
sin and arcsin, @ 12functionson
cos and arccos, — : —— )  simplekeyboard

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
plus, of course, addition,subtraction, z\eans SEBIBEEIE
multiplication, division, b LR
and any calculations based on them. s

tan and arctan,
automatic squaring and doubling,

logig, antilogio, giving quick
access to xY (including square
and otherroots),

In fact, virtually all complex scientific Irad  57.2958° @ Scientific notation

or mathematical calculations can be Sincisire o 230259 S\':g:?s\;:h;";isgsi{g;%';
; I e 271828 . 2- -
handled with ease. Scientific ¢ e ) g

So is the Scientific difficult to
assemble?

No. Powerful though it is, the Sinclair
Scientific is a model of tidy engineering.

|,!!Ill!lll!l

@200-decaderange
109910 10+99,

@ Reverse Polish
logic Post-fixed

N operators allow chain
calculations of unlimited
length —eliminate need
for an = button.

All parts are supplied — all you need
provide is a soldering iron and a pair
of cutters. Complete step-by-step
instructions are provided, and our §
Service Department will back
you throughout if you‘ve any
queries or problems.

@ 25-hour battery life
4 AAA manganese alka-
line batteries (e.g.
MN2400) give 25
hours continuous
use. Complete

Of course, we'll happily
supply the Scientific or the§
Cambridge already built,

d independence
if you prefer —they're o externa)
still exceptional value. power,

Use the order form. '
@ Genuinely
pocketable

41/3"x2"x11/16".
Weight 4 oz. Attractively
styled in grey, blue and
white.
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Atitsnew low price, the
original Sinclair Cambridge
kitremains unbeatable value.

In less than ayear, 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 offerssuch a
powerful package at such a
reasonable price.

Now only

Sinclair Cambridge kit £3L X 5

(INC.VAT)

Components for Cambridge Kit

Coil

LSI chip

Interface chip

Thick film resistor pack

Case mouldings, with buttons,

window and light-up display in

position

. Printed circuit board

. Keyboard panel

. Electronic components pack
(diodes, resistors, capacitors,
transistor)
9. Battery clips and on/off switch

10. Soft wallet

Assembly time is about 3 hours.

ohwN 2

~NO

Features of the Sinclair Cambridge

> M B

N

Wllm CALALLLLLL L 2D
QL2222 I”/////IIIIIIII;IIIII/I/I/"
3 ’

3.14915827

NNNNNNNNNNNNNNNNN

2227

.
xasss

2% %'/////

SLLLLLAT AR ARRARRNONII INIIIN

2%

December 1974
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@ Uniguely handy package.
41/3”x2”x11/16”, weight31/2 0z.

@ Standard keyboard.
All you need for complex calculations.

@Clear-last-entry feature.
@ Fuliy-floating decimal point.
@ Algebraic logic.

@ Fouroperators (4-, —, X, -=-), with
constanton all four.

@ Powerful constant with separate 'K’
button.

@ Constantand algebraic logic combine to
act as a limjted memory, allowing complex
calculations on a calculator costing less
than £15.

@ Calculates to 8significant digits.

@ Clear, bright 8-digit display.

@ Operates for weeks on four AAA
batteries.

- I *Delete as required.

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 forone
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 £19.95inc. VAT.
Price built £32.35inc. VAT.
Cambridge

Price inkit form £14.95inc. VAT.
Price built £21.55 inc. VAT.

'_To: Sinclair Radionics Ltd,
I FREEPOST St lves,
I Huntingdon, Cambs. PE174BR |

I Please send me I

| [OSinclair Scientific kitat £19.95 |
[J Sinclair Scientific built at £32.35 I
[JSinclair Cambridge kit at £14.95

l [JSinclair Cambridge built at £21.55 I

| All prices include 8% VAT.
| *lenclosea cheque for £....cccovmurennn ,

made out to Sinclair Radionics Ltd,
I and crossed.

I *P|ease debit my *Barclaycard/
Access account. Account number

WCLIIIIIIIITT]

' Signed

I Name

I Address

I Please print. FREEPOST — no stamp
needed. PE/12/74

» . [ ]
— [ — |
Sinclair Radionics Ltd,

FREEPOST St. lves,
Huntingdon, 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

HE SIGNETICS International Corporation have
recently introduced a new type of -phase locked
loop integrated circuit known as the NES63. 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.V (maximum 10uV) 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 2kQ.

The NES563 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 LOCAL OSCLLATOR CRYSTAL

MIXER INPUT AFC. QUTRUT
POSITIVE SUPPLY LOOP FILTER
AGL. OUTPUT LOOP FILTER
UMITER OQUTPUT YCO CAPACITOR
LIMITER FEEDBACK VCO CAPMCITOR
LIMITER INPUT AUOW OUTPUT

METER OUTPUT/MUTING NEGATIVE SUPPLY AND GROUND

98 m[:] CRYSTAL

RY 6000

+10 TO+15¥

TO REFERENCE
VOUTAGE (1-6V)

Fig. 1. The connections of the
NE563 device

10-TMHz WPUT

AUDIO ouTPUY
{70 STEREO DECODER)

FROM FRONT-END

0 QUTPUT

TO HIGH IMPEDANCE. %
VOLTMETER

Fig. 2.

Recommended circuit for the NE563.
reduced from the value of 7-5k(2 suitable for the 75us pre-emphasis
used in the U.S.A))

(R11 has been

. .

1082

Practical Electronics December 1974




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
F1 into the mixer input at pin 2,

The two resistors R1 and R2 on each side of the
filter F1 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

Meter
input Reading

(V)
1uV 03
10V 0.35
500V 0-6
100V 0-85
5006V 14
1mV 1.6
5mV 2.3
10mV 2:75
50mV 36
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 2.8) 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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NEWS BRIEFS

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. 1t 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”

demonstration of the “Oracle” system was staged at
Crawley Court near Winchester, headquarters of 1BA’s
enginecring 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.

1083



ois R/ CONTROLER

 THERMON

THE relationship between the forwuard voltage drop
of a diode and the temperature of the surround-
ings often cuauses problems in electronic circuitry.
The present project makes use of this drawback to
nmieasure temperature.

The circuits described are simple. easily con-
structed and linear. The diode used is the very
common IN914 (equiv. 1S914) 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 u fast response rate.

Silicon diodes have one Jimitation. 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 culibrated 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.

3 Vgg (ov-30V)

Obviously there are many. applications including
normal workshop testing as when a transistor is
running hot. The indicator ean show if it is too
hot or still within its range. The blind controller
can be used to maintain an item of_ equipment at
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 IC1 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 VRI, the
bias provided to the non-inverting input of IC2 is
held to about 600mV below the V., (Pin 6) pro-
vided by ICI. (Actually the diode DI forward voit-
age drop at 0°C or whatever temperature zero meter
current represents.)

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 D! 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 VRI.

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., at 0°C (or zero meter current
temperature) to approximately V, ,—200mV at
100°C.

Amplifier IC3 also operates in the inverting mode,
passing current through the indicator ME1 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 V.. by IC3 whilst the other varies from
Vier to Vior —200mV (at 100°C).

Thus VR2 value determines the current per unit
temperature flowing in MEI. A 100¢#A indicator, to
correspond to 0°C to 100°C requires VR2 of about
2k and thus a 10k{} 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, R1 provides short circuit protection
for the amplifier section and Cl is necessary for
frequency compensation.

The 741 amplifier chip was selected for IC2 and
either the 8 or 14-pin d.il. 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 R1 from
the following equation:

| =~ 065V
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 IC3 currents do not enter the range where

r

1 2 3 4 5 6 7 8 9 10 #l 12 13 415
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COMPONENTS . ..
Resistors
R1 2.2k Q R7 1k Q
R2 47k € R8 3.9k Q
R3 10k Q R9 68k
R4 47k €2 R10 to R18 100 £2
R5 180k €2 R19 18k Q2
R6 47k €2
All 2% except R10 to R18 which are 1%.
Potentiometers
VR1 10k Q VR3 5k VR5 50k 2
VR2 10k 2 VR4 5k
For best results use Cermets or miniature multi-
r turn pots

Capacitors
i C1 100pF

Fig. 2. Veroboard layout of the main circuit com-
ponents of Fig. 1
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Integrated Circuits
IC1 &3 One 723 Regulator i.c.
IC2 741 Operational Amplifier
1C4 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 100uA meter or to suit.
Veroboard; Octal relay plug and socket if required;
case, batteries, wire, etc.
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DIODE PROBE
)

RS 1, 2 4Y st
180 > % X g:

ko

o | ° T kin

Link

dummy connection

T 5'
\'O"

Fig. 3. The assembled circuit of the indicating
instrument developed from the basis of Fig. 1

MEL Switch positions
+ 1~OFF
2-CHECK BATTERY
. 3-0to10°C
4-0 to(+100)°C

short circuit protection begins as scale non-linearity
could resuit.

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. |1 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.

SWITCHING

The 3-pole, 4-way switch S1 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 180k} 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
voitage as low as 10V with very little loss in
accuracy.

An assembled circuit board mounted on its
octal plug carrier and with the cover removed

Vg (10-30V)
o S5

2 11|
v+ Y,
c

Yout o_.___

Y -

+1 ME{

f1
Ic1/1C3 ) % 2

Comp

VA3
5ko
R6
47
kA, L ka DIODE PROBE
o 4

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#A). Normally the link is left in place.

If it is required to substitute a ImA movement
for the 100«A suggested in Fig. 1 then R1 becomes
22092, VR2 becomes 1k{}, and R4 becomes 4-7().
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. | 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
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v+ (10to 30!
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ICt
723
1]
N TR1
- 6
Llrez
Input con be_s> R BFYS LS‘/Z
reversed for opposite amp
response For 4+
induction LOAD
loads ?

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
VRI1 is adjusted as before with S3 in the 0°C posi-
tion, VR2 is adjusted to give a 10°C range
indication, and then VRS35,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. *
ICi vrcf
VR
R2 Rit

+
IC3

R10-R18,1000

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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PIEZOELECTRIC CERAMICS

By J. van Randeraat and R. E. Setterington

Published by Mullard Ltd.

211 pages. Price £4 clothbound

HIS 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 8{in
HIS 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 1 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.

1088

RADIOISOTOPE EXPERIMENTS
CHEMISTRY AND BIOLOGY

By J. B. Dance

Published by Hutchinson Educational

246 pages, 84in x 5%in (softback). Price £1-75
THE study of nuclear radiation is receiving increasing

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.

IN PHYSICS,

F.E.B.

RECEIVING PAL COLOUR TELEVISION

By A. C. Priestley

Published by Argus Books Ltd.

261 pages. Price £5
T() 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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CALCULATOR NEWS

Sinclair Radienics, 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 | 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 any 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
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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. | 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 thinag 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

ic.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
| 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 suagest that the SGS-ATES
nrice cuts apolv only to the UK
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 anv-
one anv aood. As it is. today's
prices for i.c.s averaae out at less
than 50 oer cent of what thev were
four vears 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
| can only sum up the general
atmosphere as one of nervous
optimism.

The most honoured guests were
those from the oil-rich nations
whose multi-million pound orders
were gratefully received. It's a
straight swap of technologv 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

HIS circuit s 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. | the capaci-
tor Cl charges via Rl and R2 and
the primary of TI. an old valve
output transformer of 20 or 30 to |
turns ratio. When the voltage across
C1 reaches the striking voltage of
the neon, the latter discharges. pro-
ducing a flash at the neon and an

ZENER DIODE
CHARACTERISTICS

N 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 s required in addition
to the oscilloscope is a potential
divider network which is connected
up as shown in Fig. 1. 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.
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A selection of readers
suggested circuits. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

+90V {0250V DC

VR{
Mo

YRZ

FINE
ADJUSTMENT 0k
Ct Valve output
. !__ tronsformer 200r
304
] Neon OtpF _L a
-
4L i
H Ti/
l Autio
tes Output

Fig. 1

DIOCE TEST POINTS

output pulse from the secondary of
It

After the circuit is constructed
R1 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 Rl as a coarse adjust-
ment and R2 as a fine adjustment
increasing the resistance to reduce
the frequency.

With Cl at 0-1uF oscillations vary
from a slow flash to about 50Hz.
Smaller values of Cl1 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

{100V PEAK SAWTOOTH

+VE GOING| FROM A
TEKTRONIX 5458

Y AMPLIFIER

{220V PEAK WHEN NOT LOADED)

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 wusing 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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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.

Doramis a brand-new
deal for serious amateurs.

It's @ complete door-to-door
components service operated
by mail order.

You buy the Doram
cataloguefor 25p (that'sa
yearly reference book forthe
price of a pintl and then you
orderfromit.

We're big enoughto
offer you stocks of millions of
components on over 4,000
product lines.

And so confidentof our
service thatif 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 aboutimpossible
to buy a defective part fromus.
Because our checking is so
pains-taking.

Buteven if the unthinkable
does happen-andyou're
unlucky—then we'll still make
you happy quickly.

Because we offera no-
quibble replacement part
service.

And our guarantee is
guaranteed by the fact that
we belong fo 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'tdelay.Use the
coupon. Send today for your
first Doram catalogue.

It can make your life a whole
lot easier.

For 25p that can'tbe
bad,canit?

I
| ENCLOSE 25p! PLEASE
SEND ME THE NEW DORAM
CATALOGUE.

I Name I
I Address I

Doram Electronics Limited, I
PO Box TR8,

Wellington Road Industria! Estate,
Wellington Bridge, Leeds LS12 2UF

*This will be refunded on orders
of €5 lless VAT) or more received l
I by us before March 3lst,1975.

pDaram |
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APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS

top quality electronic
components for price-minded buyers

112p. CATALOGUE -

FREE POSTAGE (UK. -

ATTRACTIVE DISCOUNTS -

SPECS. GUARANTEED

described originally in
Simple to assembte

10 watts AMS,
18in x 12in x 10in. Com
pack-flat cabinet. £14-90.
The size and weight of t

above. £1-50.
DISCOUNTS

Available on all tems
oexcept those shown with
NETT PRICES. 10% on
orders from £5 to £14.98
15% on orders £15 and
over

FREE

POSTAGE

in U.K. for pre-paid mali
orders. For maii orders
for £2 list value and under
there is an additional
handling charge of 10p
Overseas  orders—car-
riage charged at cost.

Glro A/C
38/871/4002

results and a greater money saver
15 ohms impedance.

us to charge 70p part cost of carr
Equaliser Assembly. £2-30.
Loudspeakar Unit 59RM109, £2-45.
Cabinel Kit (to Baxandail design).
Cross-over choke for additional woofer to

Wiretess Worltd
fantastically good
Carries
Size
inctuding

14p extra

Decades of 10. 22 and 47 only avallable
in ranges above.

Skeleton Carbon Prasets.
horlzontal or vertical

Type PR,

plete kit, each 6p

his product obliges

in UK. SLIDER
Linear or log mono 4-7K to t meg. in all
popular values each 30p
£10-45. STEREQ. matched tracks. lin. or log. in

all popular values from 4 7K to 0-0047. 0-0068: 0-0082; 0-01, 0-012: 0-015 ¢
1 meg. s0p sach 3p It cosls only 25p post free. including
0-018. 0-022; 0-027, 0-033; 0-039; 0-047 refund voucher for 25p for spending
Escutcheon plates, mono. black, white 0056 0-068 0 082 01 each 4p | when ordering goods lst value £5 or
or light grey each 10p : more
CERAMIC PLATE UALIT
Control  knobs,  blk/wht/red/yel/grn/ Working voitage 50V. d c. Q LITY
blue/dk. grey. It. grey each 7p In 26 values from 22pf to 6800pF. each 2p GUARANTEE
All goods are soid on the

A 100 OF THE BEST
From our transistor stock RESISTORS ELECTROLYTIC CAPACITORS
Code Watts Ohms Tto9 101099 100 v, Axlsl Lead

2N1307 47p BC143C p (see note below) 4 uf 63V 10V 16V 25V 40V 63V 100V
2N2646 51p BC1588 15p 0-47 = e #p
2N3053 26p BC159 15p | C 13 4-7-470K 1-3 1t 0-92 nett 1.0 ttp  — o
gzggg; ggp Sg}g;s :;: C 12 4.7-10M 13 11 0-9 nett 2.2 —  tp - 8p  9p

P 47 —
oN3702 1te | BCi6e8 12p | C 314 4-7-10M 15 12 097 nett 3 > D % ;: :: ::
2N3703 10p BC169C 13 |c 1 4-7-10M 3.2 2.5 192 nett 2 " s 8 2 10p
2N3704 11p 881798 260 | o 112 10-1M 4 3.3 2-3 nett 47 2 - %p 8 8 8p 10p 13p
2N3705 10p B8C182L 28p 100 Sp 8 8 8 Sp p 12p 1%p
2N3794 18p | BCtadL %p |WW 1 o-2-390 M ° 0 220 S 8p 9 10p 10p 11p 1p 28p
gz%gg ﬁn gg;ﬁt :}D ww 3 1-10K [ 3 [} 470 Sp 10p 10p 1p 13p 17p 24p 45p
2 I SoaeTa o ww 7 110K " 1 ' 1,000 e 13p 13p 17p 20p 25p 41p

P P 2,200 15p 18p 23p 26p 3I7p Alp
2N5052 42p BC2598 14p 4700 %p 30p 3op 4p  Sep
2N5163 20 | BCTSE 3% 1 codea: 10.000 a2p  d6p -
nsess i:: S i.: ::Ao carbon film. high stabilty. low noise
40362 up | BOMA2 520 [ WO el ooire, Siectosit TRS uitra low noise. MINITRON DIGITAL INDICATORS
40602 48p BD135 37p 30t5F Seven segment filament compatible with standard
40636 £1:36 BD136 39 logic modules. 0-3 and decimal point: 9mm characters in
40669 £1.10 BDY20 83p Vllu.l AII E12 excapt C {W, C iW and MO }W 16 lead DIL £1-20
AC128 17p BF194 15p 10 15, 18, 22, 27. 33. 39, 47, 56 65 82 and their Suitable BCD decoder driver 7447 £1-15
AC15tR 23p BF:JQ 23p decad 3015G showing - or — & 1 & dec. pt €720
:g}gg'( g;p g;xgg ;gp E24: as E12p|us11 13.16.20.24.30.36.43.51.62.75. 9T and their | | epo | ont Emining Diodes) 25

(4 p | decades Photo Celts, each 49
AC176 24p BFX184 27p oto . P
AC176K 38p BFYS1 23p

Tolerances:

AC187K 3p BRY39 45p . ANTEX Soldering lrons
AC188K 29p BY164 s1p 5% excapt WW 10% =+ 0-050 betow 1001 and MO W 2% CN340 £1-95  Spare bits 2p
AD133 £1-92 c10681 42p |Prices ars In pence each for quantities of the same ohmic value CCN240 £2-30  Spare bits 40p
AD136 1N C106D1 82p |and power rating. NOT mixed values. (ignare fractions of one
AD149 85p C1406 73p |penny on total value of resistor order.) Prices for 100 up In units DESOLDER BRAID
AD161 a2p MJ4g1 £1-20 |of 100 only 61t strip s6p
AD162 4p | Musst 138 WAVECHANGE SWITC
AF200U 70p MJ2955 30p N ITCHES
e:égg ggv mJEg” ::P POTENTIOMETERS CAPACITORS 1 pole 12 way; 2 pole 6 way

4 HES21 3 DALY ELECTROLYTIC in cans. plastic e
BA138 3p | miE2ess £1.12  ROTARY, CARBON TRACK, e Jpale way. dpoledway aachizp
88103 24p MJIE3055 880 Dpouble wipers for good contact and long 1000mF/25V 26p 2200/100 £1-56 igd P
Sg:gg 4B ggiﬂ :p working life 5000/100 £2-91 ;838/5;3 i NUTS, SCREWS, etc.

(< 2 5000 25V 62 /50 57p
BC107A 1sp | TiPata Mp P20 SINGLE finear 100 ohms to 4.7 2 5000/50 £1-18 :"Bk"j&'s‘%:“" 6BANUTS 28p
BC1078 5p | Tipa2A 8op  megohms. °8ch 190 | pOLYESTER TYPE C.280. Aadial ieads | ;' 4B Scrowe 28p: ;' 6BA Screws 24
BC1088 14p 80p P20 SINGLE fog 47 Kohms to 22 for P.C.B. mounting. Working voltage | Threaded pillars 6BA hexagonal
BC108C 14p TIP42A £1-00 megohms each 14p 250V d.e £1-68
B880n 5D 395 UP.20 DUAL GANG lin. 47 Kohms to | 0:01. 0. 015 0.022. 0.3, 0-047. sach 3p | Plain spacers | round RN
BC14TA 1zp ZTX304 23 2:2 megohms each 48p 0-068, 01,01 h 4p Other sizes available

P (4 o ozzsp.oaarp,onopossnp,‘o
BC1478 t3p | 2ZTX500 14p  JP.20 DUAL GANG'log. 4:7 Kohms to ENAMEL COPPER
BC148B 12p ZTX504 45p 2-2 megohms sach 48p jisp:N1g5120p:12;212

) su.vsnso MICA. Workmg voitage 500v | WIRE In 2 ounce reels
100s MORE IN CATALOGUE 7 JP.20 DUAL GANG Log/antilog 10K, 16, 18, 20, 22 SWG Mp
22K. 47K, 1 megohm only. each 48p Values in pFs—2-2 to 820 in 32 stages | 24 26 28 30 SWG 40p
BAXANDALL SPEAKER KIT 4P.20 DUAL GANG antilog 10K onty 4ap [ = © 2p: 2200 1022080 | 52.305WG a6p. 36,38, 40 SWG S4p
As designed by P J. Bexandall and b p; B p: .
o2, 9ESS DY I 2A DP mains switch for any of above | 3555"155-"4700 5000 15p; 6800 20p; 8200. | DIN CONNECTORS

10,000 25p Socket Plug

TANTALUM BEAD 1 way loudspeaker 10p 12p

0-1, 22 0:47, 1-0 mF/3sV, 1:520V, 3 way audio 10p 12p
3 each 14p 5 way audio 180 12p 15p

2-2/16_\/‘ 2-2/35v, 4716V, 10/6-3V 5 way audio 240 12p 15p

each 14p 6 way audio 13p 15p

4-7/35V. 10,16V, 22/6 3V each 18p

foesv zmrey.” aweav. “oav. | EV CATALOGUE 7

6:825V. 15/25v each 20p 2nd printing—Green and yellow Cover

POLYCARBONATE 112 pages, thousands of items— illustra-

Type B42540 Working Voltage—250V | tions; diagrams; much useful technical

Values in mFf

information. The 2nd printing has been
updated as much as possible on prices

ELECTROVALUE LTD

NORTHERN BRANCH: 680 Burnage Lane,

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

Telephone (061) 432 4945 Shop hours 9-1 p.m.
invited to contact ELECTROVALUE AMERICA, P.O.

All postal communications, mail orders
etc. to Head Office at Egham address,

i iri ir- guaranteed as such—no
Dept. PE12. S.A.E. with enquiries requir ot ot oo
Ing answers. standard  merchandise s

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 0MB
Telephone: Egham 3603 Telex 264475 Shop hours 9-5.30 daily; Sat. 9-1 p.m.

Manchester M19 1NA

Burnage,
2-5.30 daily; Sat.” 9-1 p.m.

understanding that they con-
form to manufacturers’ speci-
fications and satistaction 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-
ject to alteration without
notice.
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INTEGRATED TRIFFID

EADERS may be interested in this
integrated version of the Triffid
receiver published in Practical Elec-
tronics. As shown in Fig. 1 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 3in 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
10k{} potentiometer.

C. M. Rose

Alsager, Stoke-on-Trent

OPTICAL COMMUNICATION

HIS 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
1s 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. 1 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.

Practical Electronics December 1974
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VRI1 sets the quiescent current/
brightness of the bulb and s
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

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 |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.

S R. Warren-Smith
Redhill.
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555 RAMP GENERATOR

E\J(EINEERS are often on the look-
out for a better hinear voltage
sweep generator for their deflection.
ramp. and function generator circuit
designs. The recently introduced
MC 1555 umer can be used to make
a simple linear voltage sweep circuit.

tn the usual MCI5SS timing cir-
cuil, it senses the exponentally
rising voltage across the capacitor in
an RC network. Essentially, from a
discharged state. the capacitor be-
gins receiving charge until the
vollage across it rises 1o 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 1s caused to increase
linearly.

The charging time can be deter-
mined as follows:—

+Vee

Trigger

Reset O_ﬁ

Digital
output

'

By setting Vee— Vi so that Vg
is negligible :
/ Vee— Vi

R
Since Vi is directly proportional
to Vee

independent of the supply voltage if
the vollage across the emitter resis-
tor of the current source is much
larger than the V. of the tran-
sistor.

Since the capacitor voltage must
reach at least 2/3V .. the current

23 Ve . C Vee— K. Vee = Vee— Vs source may be operated on a higher

s __ e J & Ro e voltage supply than the timer al-

bV E -thoulgh thlf is not necessary if the

- i3 supply voltage is well regulated.

. Vee— Vi _ where : K Vee The constant current source should
Re 25" Vg, 5C be klept lar%er than 1A so that it

i <= — == 2/3C.Rg s always large compared to the

Vee — Vis— Vi or:t = Vecl —K) = J_]_—T current needed for the comparators.

R|— RE
(¢t in seconds, V in volts
and C in farads)

From this equation, it can be seen
that the time period is essentially

Motorola Semiconductors Ltd.
Geneva

¥

BOOK
REVIEWS

NEW DIRECTIONS IN PARAPSYCHOLOGY

Edited by J. Beloff, B.A., Ph.D.

Published by Elek Science

174 pages, 8%in < 53in. Price £3-00

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 limes 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
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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
clectronics 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 Beloft, who is Senior Lecturer in
Psychology at the University of Edinburgh, contributes
a reasoned introduction to Parapsychology. arguing that
suflicient 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 PS! 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 oft this instructive and authoritative book.

FER.
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FABULOUS BRAND NEW

SOLID STATE ac/oc

MAINS/BATTERY

{COMBINED

i 4 : )
With remote ANDI !!‘hlil. EC
control
s L ; AR ERDED

SELLING PRICE £44-51! PRICE

Latest sensatlon In the world of sound! Flrst class makers! Fabulous VHF
AM/FM RADIO and CASSETTE TAPE RECORDER AND PLAYER comblned!
Run off standard batteries or mains {simply plug in mains 220 240v A.C. line
cord suppiied)—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 callbrated ‘silder’’ volume and tone
Due to price we cannot name makers—but rest assured youre Qetting controle! » Latest "MASTER SWITCH ' fast forward, stop, play and rapld rewind
one of the BEST! Expensive " PIANO KEYBOARD ' CONTROL PANEL (of control! * Superb bullt-In Spesker! x Takes standard 30, 60. or 90 minute
tatest MASTER SWITCH control) and AUTOMATIC LEVEL CONTROL. NO cassette tapes. obtainable everywhere. « Earphone and exienslon speaker
tiddhing with awkward tape and reels. just " elap-in ' a cassette Superb taping gockets PLUS separste Input/output DIN Jack socket! * Bullt-In swivel 7
and reproduction' Takes 30. 60 or 90 minute standard cassette tapes Beautiful section telescopic serlal (25in approx.). * Magnliticent case (approx. 10in
tone from a whisper to a roar’ Remote control microphone' Rapid rewind! high) In tuxurious Black and Sliver finieh with “teak-finish'' speaker grllle.
Fast forward' Complete—record anywhare, indoors or out' Runs on standard % Bulit-in carry handie. * Wondertul VHF AM/FM Radlo with instant switch-
battertes AND 220/240V, A.C. malns. Separate jacks for remote-control micro- gyver waveband selection and pin-point station tuner Superb clarity and tone
phone etc 94 Sin x 2{in approx Designs can vary slightly. With carry amazing station selection home and abroad Including local reception of city
handle WRITTEN G'TEE and instructions. (Importers, recommended selling and reglonal stations In every part of the country (even those scheduted
price £26-97') OUR PRICE £11:85, post, etc 50p. *« Send guickly test on mail for the future) plus BBC Natlonal VHF. Also fabulous in Cart You could pay
order 7 days approval from receipt of goods. Refund It not delighted. BONUS ¢ce s more for a Radio or Car Cassette player ALONEI Yes. only £22-95, carr.
OFFER: Cassetite tape, batterles and microphone etand S55p If required. etc., 50p, comiplete with remote cantrol microphone, etc.. Written Guarantee
ALSO Super de luxe model with VHF AM/FM radio (recommended retail price and simple instructions. BONUS OFFER: Batteries. Gassette Tape. personal
£441). only £22-15, carr. S0p (batteries and cassette tape 45p extra if required) listening earpiece, and microphone stand. ali for only 55p extra, if required.

Send total £24 (1o include Bonus. carr.. etc.) and test on 7 days mail order
- . . D I D S . —-— e -— s
o— — approval from receipt of goods. REFUND IF NOT DELIGHTED or call
CALLERS: ACCESS AND BARCLAYCARDS ACCEPTED AT STORES.

Dept. PE/33, 164 UXBRIDGE RD. (facing Shepherds Bush Green}. LONDON

| E W12 8AQ. (Thurs. 1. Fri. 7} Also at 37/3% HIGH HOLBORN (opposite Chancery
5 [ Lane) LONDON. W.C.1 (Thurs. 7 p.m.). BOTH OPEN MON. TO SAT. 9 TILL 6

§ [l[[}]’ﬁl][ll[}s l]'[] MONEY BACK IF NOT SATISFIED.
58-60 GROVE ROAD, ALL BRAND NEW TO GRADG. RULL
WINDSOR,BERKS. SPEC DEVICES.CALLERS WELCOME.

FAST SERVICE. SEND C.W.0. ADD VAT TO ALL PRICES IN U.K. P&P 15P. EUROPE 25P.OVERSEAS 65P. CATALOGUE/LIST FREE SEND $.A.E.
il 0 's & Sem
Digital Displays Er IC’s emiconductors vero e
702 OPA 69p MFC4000 }W AF 35p VERO PINSx36 25p.
: SPECIA
MINITRON 3015F 703 RE/IF 28p HFC4060 54p SEECIAL OFFERS COPPER CLAD VEROBOARD O.1"
0-9DP §£1.15 ea 709 7099 21p HFC6030 52p 741 29p MFC4000 35p 23x5" 27 " I
703 x p.24x33" 24p.3ix31"27p.
L 09 DIL 14  29p MFC6040 90p 555 67p ZN4l4 £1.09 33x5" 20p 3ix17 £1
LED 0.3" digit 710 DIL 14 .36p 1FC8010 £1.10 F LIGERS .50
0-90P 51.49 ea 730 Ragio £1.39 {FC8040 & gﬁ;gz,scms,scmg 9p ea | DIL IC's BOARDS 6x4}" £1.50
JUMBO LED O.6" 723 Regulator67p NES31 35V/us 2 llsw;%ogQngggze fo;til 24 way edge connector 60p
0-9DP §2.25 ea 741 TO99 29p NES36 FET OPAL2 IN3BI9E 16p 2N30e3 17a° | 36way 90p.  PLAIN 3i"x17 i1
741 DIL8 31p NES40 Driver £l BFYSO 4 Iy FACE CUTTER 43p. FEC ETCHANT
LIQUID CRYSTAL  74) pil1s  31p NE546 AM Rx{L.50 S0/51/52/53 a1l 18p | o T g
6 digit 118 747 Dual 741 89p NESS0 2v ref 79p 1A50Vrect 1p ea IN9L4 4p E&&@ﬁ@@@@[@
748 DIL 8 36p : 1=
1505 1C A/D NE555 TIMER 67p Price each:- PRINTED CIRCUIT BOARD KIT £1:69
e A9 NESS6 Dualfl.30 ACI27/128 16p TIP2955  90p COPPER BOARD 6x4" 40p.
' 6B ST GRG0 NE560 PLL £3.15 AC187/188 19p TIP30S5 S§Sp DESOLDER BRAID reel 59p
Teh AN BLGE NES61 PLL £3.15 ADI61/162 35p  T1S43 wiT'25p HEATSINKS
MINI PIN SOURCE OR RED DIFFUSE 7008 1487 0} -07 NES62 PLL £3.19 BC107/8/9 9p IN4001 o o Y e X
LEDS.209 STYLE.NO CLIP. 14 ea 782 13120 {160 NES6S PLL §2.69 BC132/4/7 18p  IN40O4 8 14 ls rvs// Splean’
TIL209 RED LED & CLIP 17P ea 76009 1¥ AF 75p G 2o 5‘{;5/”3 10p ;ﬁg;“‘/“‘ ip DeiAEE (oG /ues B;
76013 6% AFS1.39 NE567 code £2.69 C157/8/9 12p 7 13p CA PACITO
BIG i" RED LED & CLIP 18P ea 8038 Sig Gen i3 SN72709 709 29p BCl67/8/9 12p  2N706/8 10p RS
ORANGE & GREEN LEDS: CA3046 69p SN72741 741 3lp 52};152/3.}?’ %ﬁggé? & 22pf to O.luf 4p ea.ELECTROLYTIC
MINI 25P ea.BIG & CLIP 33P ea (301 OPA  49p SN72748 748 36p Syiciiy /5 20p 25V 2/10/50/100uf 6p.1000uf 20p
on b SN76131 £1.20 BC212/3/4*12p  2N2926royg 9p PRESETS VERT:5p.RESISTORS Iip
INFRA RED LED §1.2N5777 33P. mggg H‘Q B 95p SN76660 FMIF 51 *AorlL 2N3053 17p PO
PS12 PHOTO 1C/amp/switch §1. iBoPa 95p SN76611 IF ¢l BCY70/1/2 15p  2N30SS 39p ;
LM309K Reg.52.29 T\[l6loo - £§5 BD131/2  39p  ZN3614 19p TS A'Bo'r EGIN
CIGITALCLOCKY i it & NIOOE 53 SR8 M0y GONeR By (O R RREL [ERRlTE S0
e / 3 INGO2T 1.5 BEY53 17p  2N3704/5 10p SLIDERS:SINGLE 26p.DOUBLE 38p.
MOS INTEGRATED CIRCUITS. . BSX20 12p  2N3706/7  9p
. LM377 2x2W £2.69 ZN103 Servof2.50 MJEZ955 95 N3708/9 8p SWITCHES:SPST 18p.LPDT 25p.
AY51224 4 DIGIT CLOCK supplied  jpoen 50 %50 p  2N3708/ P MINI §":SPST 39 PUSH 30
with l4pin socket & data £4.25 LN381) 2xpre. 82 P IN414 AM Rxf1.09 ﬂiﬁf?is Egp 2N3710/11 9p 8 P p-
L . t E vE 3 -
MMS311/14 6 DIGIT CLOCK with 1M382)amp  £2 -'qn TTL e 8; %:gggg;g; }gg BEt:ﬁH POWER SUPPLY 3-12V 5.
28 pin socket & data £7.50  LM3900 4xOPA 69p TIP29A  48p  IN3638 16p DIN PLUGS all 13p ea.Sockets 9p
3IDIGIT DVM AYS3500 £7.50 . : ¥ - TIP30A S7p IN3I641/2  16p TRANSFORMERS 1A 6/12V (1,34
4DIGIT COUNTER/DRIVER £7.50 MC1303 £1.20 g 00 etc gates 16p  TIp3IA 61p 238195  16p BUA 0002 MODULE ISWATT AMP
1C1306 19p 413 schmitt  3lp  11p3zy 73p  2N38326  17p [EAIO00 iW AF  MODULE £2.4
CAS s ETT E MC1310 & LED £2.69 7447 driver £1.09 TIP41A 78p  2N3904/6 14p  BW/12V FLUORLSCENT LIGHT £3
| MC1312 SQamp £2.5 7470/72 32p TIP42A 89p  2N4249 16p e
hani £ﬂ2u5©blclsao 69p 7175/74/76 39p Du_ soch eis
mechanics MC1339 £1 7475 i8p  BZY8B 100mN TAG 1/400 55P
STEREQ CASSETTE MECHANISM. MC1350 55p 7490 Counter 63p ZENERS P ClO7bl SCR PROFESSIONAL
ook MC1351 71p 7492 Counter  69p BRIDGE RECT 1A/400V  SSp GOLD PLATED
As used in imported types MC1352 71p 74121 mono , i5p 1A sov 20p & GREY NYLON
costing £100.0nly requires MC1357 £] 74141 driver 83p sc1 8,14 or 1o PIN
a case & electronics.leads MC1358 £1 GAS SLNSOR £2 46D TRIAC N

ONLY 15p each.

supplied.Send for data 15p. HC1375 £1.25 Full range in Cat.. GAS " KIiT 5 10A 400V 75p
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RATENTSHREY

AUDIBLY DETECTING SPEED CHANGES

KEYBOARD INSTRUMENT

BP 1 352 030

In BP 1 352 030 Customfiex 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-
troled “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.

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. o

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.0. 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
10xF capacitor C1 to generate a

oo0o0o

input of NAND gate G1, of which
the output is coupled to an ear-
phone.

A second Schmitt trigger Q2 is
connected with 2 000uF 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.

i BP 1 352 682

74
10pF Lt

Few further details of the tran- masking signal of which the s2y
sistor converter are given because frequency, 180Hz, is controlied I_c‘=‘s— +
the inventors regard the circuit as by adjustment of VR1. The output =
sufficiently well known already. of trigger Q1 is coupled to the first T _ Fig. 1.
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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, | 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 fo 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 1V, |
thought of a very simple way of
having a visual indication of over-
load on the input. | simply put an
l.e.d. across it; | used a TIL 209
straight across the input. This
device needs just over 1V 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 20k{?
across the input. The eftect 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

Sir,—In his novel “The Gambler™,

the Russian author Fyodor Dos-

toyevsky writes the following:
“However, | deduced from the
scene one conclusion  which
seemed to me reliable—namely,
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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 lvanovitch'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 19747 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 (l.ocrian)
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, | 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 ¢r 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? 1'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? 1f 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.”

lvor Stuart-Colwill,
l.ondon, S.W.16.
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Project 80

The slim modules for building stereo,
hi-fi with FM.

Project 805

Project 80 made even easier to build

Project 805S0

The add-on assembly that gives you
quadraphorfy

(16 Loudspeak

The square speakers for4 channel
listening

Practical Electronics December 1974
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‘Quadraphonic

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 8055Q, 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 Praject 80 complete in one pack) and add BO5SQ to it.
Our technicians have adopted the CBS $Q 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 difficuftly. Sinclair suitability for quadra-
phonics by no means stops with Project 805SQ.TheQ.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.

TIT TTTTIRETE (TR [T | | (TR
1 IR LR T ; K 3l Fe o)

Stereo 80 ¥ Project 80 Project 80 Project BO Project 80SQ
pre-amp/control unit F.M. tuner stereo active filter unit quadrophonic decoder
decoder

sire—i=sir-
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Forward with Project 80 into

E h k ] . ] ’ y
womimewarssmes - This is Project 80 made
advanced modular hi-fi '

WITHOUT SOLDERING even eaSier tO bUiId

1 Stereo 80 Control Unit

For mag. and ceramic cartridges, radio You have seen how the marvellously compact Project 80 modules (only 2" high x 3"

deep) are so adaptable and easy to install. Now, with Project 805, this wonderful

and.tape, . system is made easier still to put together. Inthis, you have not only all the Project 80
2 Project 80 power amplifiers modules in one pack for building an 8/8 watt R.M.S. hi-fi amplifier — there is also a
Two Z.40s to give 8/8 watts R.M.S. loom of colour coded wires cut to lengthand tagged forclippingon sothat youdon't even
output per channel. 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

3 Powersupply unit 2
PRl anyone, no matter how inexperienced to install an ultra-modern assembly so advanced in

One PZ.5.
. . appearance and design that it sets brand new concepts in domestic hi-fi — and of course,
4 Connecting wires you can convert to quadraphony just whenever you wish by adding 805SQ. Only Sinclair
All wires plus nuts, bolts, screws etc. know-how and manufacturing facilities could hope to bring yousuch quality and versatility.

5 Project 805 Masterlink

SRS TAGGED WIRES CUT TO LENGTH-NO SOLDERING

Project 805

the complete ready-to-build hi-fi
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. +£3.20 VAT (R.R.P.)

[ | [ ]
SINCLAIR RADIONICSLTD
London Rd, St. lves. Huntingdon PE17 4HJ
Telephone St. Ives (0480) 64646 o
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true quadrgphonics... NOW!

4

1
%
Pt
k4
k3
El

. Project 80SQ decoder with controls.
. Two Z.40 power amplifiers.
. PZ.5 power pack
. Project 80Q Masterlink unit.
Wire loom, with chip-on tags — NO SOLDERING !
- (Notillustrated) Instructions manual, nuts bolts, washers, etc.

DA B WN -

Add afourth dimension

The most effective and
economical way to enjoy
this spectacular break-
through in hi-filistening

to your stereo sound

It's so simple to convert to quadraphonics when you already have Project 80, or are about
to start with Project 805. Project 805SQ is a complete add-on system at the heart of which
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 groove of the record. Project 805SQ

@ Frequencyresponse ; 3db 15 Hz-25kHz

¢ @ Rated output 100mV

@ S/Nratio 58dB

includes two power amplifiers, power supply unit, connecting wire loom, 805Q 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.

Sindal{ 50550

Tape In/Qut

@ Distortion 0-1%
@ Powerrequirements 22-35 volts
@ Phase shift network 90° £ 10°100 Hz-10kHz

@ Adaptable to discrete (CD4) use

Project 805SQ

- il

projeC

(:‘ B}i‘:‘: ?y:pl ¢

P
I~

Front
ﬂ Speakers

Four channel
$Q Input

,E] L AUDIO

AREA

Power urit

If, within 3 months of purchasing any product direct from us,
G Uarantee 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.

e

—
t] Stereo 80
0

Rear
SQ Decoder Speakers Q
I l J

Power unit

The output from any good stereoc artridge 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.

+£3.60 VAT (R.R.P.)

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.




Stereo 80 pre-amp/control unit

260x 50 20mm (103% 2% 3 1ns.) separate slider controls on each
channel for treble, bass and volume. INPUTS - Mag. P.U 3mV (RIAA
corrected) ceramic — 300mV, Radio 100mV, Tape 30mV S/N ratio-60dB.
Frequency range - 20Hz to 15KHz +1dB. QUTPUTS - 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

KEEP THIS PAGE FOR HANDY REFERENCE USE THE PRIORITY ORDER FORM IN CASES OF DIFFICULTY

Z2.60

Size —55> 98 » 20mm

12transistors

Input sensitivity — 100-250mV
Output - 25 watts RMS
continuousinto 8 Q (50V).
Distortion ~ 0.02% at 10W/8 Q/1KHz
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 2 min; max. safe on open circuit

£7. 4 5 J‘:'P?Rﬁ? )

P

indications £1395 JAt'I:‘(LZ_RP)
Project 80 F.M. tuner 3

Size 85x 50x 20mm (33% 2x 3 ins.). Tunes 875 to 108MHz. DE-
TECTOR - I.C balanced coincidence (I.C equivalent to 26 transistors)
Distortion — 0:2% at 1KHz for 30% modulation. SENSITIVITY - 5
microvolts for 30dB quieting. Output — 300mV for 30% modulation.
Aerial imp. — 75 Q or 240-300 . Dual Varicap tuning. 4 pole ceramic
filter. Switchable A.F.C. Operating power 23-30 volts.

£1 3 . 9 5 J‘lf;(llﬁz_ﬁﬁ)

Project 80 stereo decoder

Size 47 x 50 x 20mm. For adding to Project
80 FM tuner. With one 1.C equal to 19 tran-
sistors, and LED indicator which glows on
tuning in stereo signal

£8.95 Jiare,

Power-supply units

PZS Unstabilized. 30 volts. Suitable
for Z.40 assemblies, etc.

£5.95 iiFane,
PZ.6

Stabilized. Output voltage ad-
justable between 20 and 50
volts approx. Protecting fuse

£8.95 iiianr,
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 vitanes

Project 805 (previous pages) £39.95,5%,.,

Project 805SQ quadraphonic
: add-onkit £44.95 5%,

Project 80 active fiiter unit
(AF.U)

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. D
£7 4 5 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~ 80 x 20mm

9 transistors

Input sensitivity — 100mV
Output - 12 watts RMS continuousinto 8 Q (35v)
Frequency response — 10Hz - 100KHz + 1dB
S/Nratio - 64dB

Distortion —0-1% at 10 wattsinto 8 Q at 1KHz +48p
Power requirements — 12 to 35 volts E 5 o 9 5 VAT {RR.P.)

Project 80SQ quadraphonic decoder

il

Size 260> 50X 20mm, ma*ching 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 Wi&ne)

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./RM.S. 8 ohms imp.
Size 248mm  squarex 120mm
deep. Pedestal base. All-over
biack front, teak surround.

£8 . 9 5 J‘:TZ?R.RP.)

- -
EIFIIS=TiIr— | o socrrasonesua
Sinclair Radionics Ltd.,

London Road St. Ives
Huntingdonshire PE17 4HJ
Telephone St. lves (0480) 64311

R.0. St. Ives: Reg No. 6994583 £ng. For which | enclose £

1102

Please send, (carriage paidin U K.)

USETHIS PRIORITY ORDER FORM IN CASES OF DIFFICULTY

NAME . ..

ADDRESS. ..

. .cash/

cheque/money order INCLUDING V.AT.
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SCR'EWDRIVER

(ACTUAL SIZE 278 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.

December 1974
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Enough books are
written about crime,
this one stopsiit.

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

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

The GD-39 works by transmitting a silent, ultrasonic
signal throughout the room. And continuously monitoring
it. Any movement made by an intruder in the room will
then automatically produce a change in the signal.

Which triggers off a lamp and, thirty seconds later, a
remote buzzer, that just you hear, or a loud bell.

Enough to scare the living daylights out of a burglar.

For more details, and a bookful of other ideas, just
post the coupon now for your free Heathkit catalogue.

Or,if youTe 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 (Gloucester) Limited,
Dept. PE124, Bristol Road,
Gloucester GL2 6EE.

Tel: (0452) 29451.

The GD-39
Ultrasonic Burglar Alarm

FI‘T;: Heath (Gloucester) Limited, Dept. PE24,G]-(-)Ec-egt-er-|

. i
1GL2 6EE. Please send me a free Heathkit catalogue. :
] . |

Ve valsua i Name
RS :
: w Address :
e |
] sy & :
: Postcode :
) -
: Remember easy terms are available with | HEATH ‘ :
{Lhe Heathkit Monthly Budget Plan. Schiumberger [
1103




- Dept 2
| rn nln 6. Fortis Green Road. London. N10 3HN
telephone- 01 883 3705

LIGHT EMITTING DIODES

QOELECTROHICf frw wmeon hovic et 0125 Wl 0.2" dia

i, IIILZ” tlnl IHU‘D‘JO :lnl
m mlﬁ ’ Qur Special Qur Special
pe j Usual Pack Usual Pack
- : price Price price Price
) 710 .RED £1.99 £2.39
70 GREEN £3.99 £ £399
o G an o 70 YELLOW £2.99 £599
Red  vun72 van e iR 0.3':'3:"'7:!“{“'” uf.nh'gt;'e:h;mm' I 70 WHITE £339 —_—
Green wuns: s wans oL L | 10 ORANGE £3./0 £2.59 £9.90 £439

Yellow wmine: manse manss

Common Anode Common Anode

wH R/H Red Onl, Red Only ,
Dec. P Dec. Pr. RED 175" £139
OUR PRICEL2.S9  £1.83 £265 | " E"‘@/ ze] £17

PO (i) .u! w377 £2.91  sule €1.72 "c& [.I' S’Oc& "‘iﬂ,’ Iyt. GRADE 8RANDED PRODUCTS

700 MO-59) Iy Ll £1.08  sLa1s £2.244

709 (14 pin dip} 34k

N Mgl £2.285 SLu0 £2.84

710 (8pindip) M ol £2.19) SN75491 €14 HC244R 740 1% 742 %% 7490 68p
710 (TO-99) 3% e00 73 SN7349%2 £1.63 7401 1% 7445 1.20 7491 .10
710 (14 pin dip) 383 o 806 The Stabilized Power supply 7402 :79 7447 1.5 7492 80p
711 (10-99) 4“4 . 740
T Nepmen Jep MO ok w6 AT IC S o MG e 23
773 1099 o4p  MC1306 54p  TAA3I0 £1.34) switched 3; 6, 74 & 9 valts up 10 400 mA 7408 2% 7470 3% M s
72 (14 pin dip) 6dp MCI310P £3.05 TAA3IN 97p . 7409 2% 2473 33 74122
&) i :i" di:) &2 TAAIS0 £2.51 Polarity revensol switch; Neon Mains Indicotor; on/off switch; 4F1 Lead a0 17 s s el o ggv
741 GO-99) wlp MC 1312 £2.42 TAAJ70 £5.05 Multi-Way output plug adoptor; Metol Case. Rubber Feet 7413 2% 7475 s2p 74154 .76
74) (4 pindip)  42hp MC 1314 £4.05  TAASY g NDORO I 7420 7 478 4 T2 2.1
747 (4 pindip) 9p  MC 1315 £5.37 TAAS70 S:f 4/ CPLE 7430 1% 7486 sp 7419 2.45
748 ( 8 pindip) 4lip }:QT% e 7441 90p 7489 4.65 7419% 1.70
748 (1O-99)  Adp  MCII3OP 860 13A23) “88p
748 (M pindip) 42 MCI39P £1.26%  1ha500 €2.85 9

MC 1350 8ldp YBAS520 £2.66 ’. M, :,‘kfo YUIM‘RS‘ :I‘Mf”s ‘ cD;

o 5. MC1351 £1.08  TBASX £1.94

AY-1- 0212 a MC1352 £1.08  TBAS4O £1.9% ; .
AY-5-1224 £4.59  mC1357 £1.56  TBASSOC £2.92 Lrhm(novvr.:k Tuner )
AY-5-3507 £7.45  MC13%8 £1.65  TBAL2SA £1.03 Ethp Y630
AY-5-3510 g6.92 MC137S £1.38  TBAG25 g1.03 | Operorion.

MCH456CG  £1.714  TBAS2C £1.03( A'005S

MCT458CPI  £2.37  TBASSI £1.62 £8.04
8HAO0VZ £3.87  MCI440G £2.47  TBABOD 9601

MC 1495 £5.54  TBABIOS £1.07 LIQUID CRYSTAL DISPLAY compiete with
CAI046 T MC149%6G £1.46  TBABIOAS £1.07 socket ond removoble reflective bocking;
CAI08S €153  MC3302 £1.30 T8AB20 74n New Mini F.M. Tuner Ref AN4IIZR }3mm charocter height . Can
CA3075 £1.62  MC3401 754 ;g:?;go gl 473 12 volt supply be dicectly driven by Notionol Semiconducton
CA3081 £1.61 28 £6.76 Algm Clock chip MM5316

TDA1405 97y L

CA3082 £1.62  MFC40008 40p P Sterec Decoder Matching Stereo Decoder

MFC4080A T8l 1A 7 1o match A00S MS £6.08 £4.86 OUR PRICE £73.99
LO0ST1 £1.45  MFCO030A 8ldp  Lin2i11A ' 56“
L0311 £1.45  MFCO040 0.8 2r.0 e
A = 24 JJOUR DE ;

'@ SSP i NOW IN OPER

Lz £1.39  MMS3T4 7.76 i D ) S ‘XT C{ ,V LiL,
1130 £1.39  MMS316 £86.17

T s sl @ ar 3% DECADE DIGITAL VOLIMETER INTEGRATED CIRCUIT

s qom oy .
1 i ) N rl —_—

tﬁ, ':OP_".,:)" ?,z 4 l”:r | comparaor This stote-of -the =arr MOS LS| chip contains

s desptay °
307 (8 pin di NES40 £1.29% all the togic necessary for o 3} decade, dual

R a1 2ey  NEssS U et =
- - o

LM308 (8 pin dip) 97p IEI% G047 We can now supply the complete set of 1.C’s for i et

LMIO9K £2.36

the Full Logic varsion of the CBS SQ Decoder booklet . AY- 5 - 3507

D slope integrating. outomatic polarity detecting
i arvers I DVM. Supplied with free dota ond circuit

m339 €308y ¥R £482 1 The MCI312; MCI314 & MCI315. Undes C85 e
71 £2.04 ol £2.743 ficencing arrangement s these can only be sold 00‘ PRICE 0”" £7_,‘
LM372 iz os a kit inclusive of associgted components . -
NES66 £2.69% N N
M3zl £3.04 Please o3k for free price list fbooklets alone 20p

PHOTO -DARLINGTON
Ic 2N5777

<’ Vceo; Vebo 25v; Vebo Bv
Vceo; Vebo 25v: VEBO 8v

-,
Left Hond Decimal Point hfe 2500, lc 250 mA 46 - \. /‘,
#
All Common Ancde RED { Led 7) \ I
Charocter Height 0.3* =g}
GREEN  ( Lea8) Filament Indicatars. 16 Pin DIL 10mm  |LPI185  Diode - runed Front End y
Character Heigl LP118S F M F . Amplifier £5.38
YELLOW ( Led 21) 0-9Di Ref 3015F | LP1400 Stereo Multiple. Decoder £4.86
~ 1 Overflow/Polority  Ref 3015G

6 for £893

This trio moke one of the most fobulous F. M tunees
of oll time.  Typicol chonnel separotion 50 db

NEW PRICE £1.26

VAT INCLUDED AT 8, &casis™ " [

P&P On UK Orders min 15p
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- Dept. 2 {
@ wm@mﬂg@m @ electrnnlcs 56, Fartis Green Road, London. N10 3HN.
telephone: 01-883 3705 |

RESISTORS VOR's § CAPACITORS

The stondard range; of um; m:ke; o | pOTENTl OMETERS f ﬁmrmistol" R E

are either E12 or E24 and the values

are all in multipies of ten times the \ n
decade shown below. The E12 items P\

are only those in bold type . The Silvered Mica 350V.
E24 items are both those in bold and i "
light typs . Tob.* 0.5pf 11p soch
\ 2.29f 18pf 30pf
3.3pf 20pf 33pf
10 1 33 56 czi 17p 5 of 22pf 39pt
" 2 3 6 | cza 18 10 of 2506 el
12 22 39 s Cz13a 18p
13 24 < 7 cziy 180 Tol.* 1% 11p sach
13 el 47 a2 E298CDA258 13p °
16 30 s i 5K 250K Lo or Lin Less Switch {ond 1K Lin) Mo | FroneDA25S 3 e R
10K 500K Log or Lin with Switch 20 | E208EDA260 13 Sepk 826  180p¢
. - 25K | Meg Dual Less Switch e | E29mEDA262 13 oot 100pf 20094
50K 2 Meg | Meg logonly . S7p | E29BEDA26S 13 759 1209f 2200
CARBON FILM /) watt + 5% tol . Zoeo. 100K 10K Log + 10K Antilog Less Switch 4| g298EDP268 13p
E12 Series 10 1o 330K | E2982205 13p 12p oach
— = — S — | E2982Z06 13
- E2990DP336 ldp 250pf 330pf  560pf
E2990DP338 ldp 270pf 390pf 680pF
CARBON FILM }watt + 5% tol . lpea 10K Single 3 E2950DP342 14p 300pf 470pf  820pf
E24 Series 10 ta 10M . g: E299DDP348 o ;f” S00pf
DUAL 5 GLI6 K
Sliders 100K o oL £1.21 17p eoch
53 £1.49 1000 pf 15009 220pf
CERMET* THICK FILM § watt ¥ 2%rol. Bpea. = k54 £1.61 1500p
E12 saries 56 to 150K VA1005 tép
. VA1026 6 26p voch
TR Presetls Vertical or Horizontal VA1033 %
1 Watr 5p .25 Watt 7p :::&-’;; :: Z700pF ‘;mf 5000pf
. | 00pf
LA eI ;“m“m 2 2%l Apea. 100 1K 0K 100K IMeg VA1040 16
250 2.5 25K 250K 2.5 Mep VA1053 ICS 33p each
500 5K 50K 500K SMeg VA10555 16 6800pF  B200pf 10000

= —E B i ; VA1054S 16
_ VAI0665 17p
CARBON COMPOSITION } watt Apea

2.2 ;27 ;3.3 ;3.9 ;4.7 ;205 tol. X
54 ;6.8 ;8.2 T10% ro! Cermets o 2.5K 2K 250K WAl =
500 5K 50K 500K VA1098 21p Mixed Dielectric 600 Volts Wig .
. X 10K 100K 1Meg R iy 3
- 001 8 ; 0.1 uF 9p
- 1107 ;
== = iz 2 0.022uF Bp . 0.22uF 17l
0.033 oF 047 4F 26
CARBON COMPOSITION 1 want Slp ea. c" ORS oS; o :: 04748 u:
2.2 ;27 ;3.3 ;3.9 ;47 ; £0.5 tol. ——=s IS ARG W
5.6 ;6.8 ;8.2 710% rol .
_- Mollord C333 Series 63 Volts Wig . Polystyrane Mixed Dislectric 1000 Volts Wig .
i
oll at 5p each ¥ULLARD Czs.: Seneps sla vols 1000pf  lp; 0.0226F 1lp
=t 0 tyreng .
CARBON FILM 1 watt + 5% tol. 3ip oo 8pF - 0.2pF 12pF =2%  68pF 2% g':(;o'"f“m o) T TRy - 2200pf  bip;  0.047uF 13p
E12 sacies 10 10 10M G 20F 800pF (6.8n 3300pf  7p; 0.1 of 13
2 20F 150 82p 8 200pF (8.2nF)  C295 AW D8K2 11p w7l 0z ek 2w
3 3pF 18pF 100pF 13 000pF (13nF) €295 AH D13K 15p 0.01 F  10p 0.47 33
= = ' - 3 9pF 220F 120pF 18.000pF (180F) C295 AH/D1BK wp O iU ]
; ;pi g;pi ::g"i 20nF {0 02uF €295 AH/D20K 150
5 i 4 30F (0.03uF) €295 AH/D30K 18p Solid Tontal [N
CARBON FILM 2 wart + 5%l 6ipea. 6.8pF 39pF 2200F JonF (0 039, F1 €295 AM D3SK 180 il Boods \
. 22028 iied any | stnF 0.051uF €295 AH DStK 20 \
- Ba LB AL * =5 = il 0.1 oF 3% ; 10uF 6.3¢
ol [ ——-_ 0.220F 35 106F 16y
0.476F 35 10uF 25
e “"-:xs.;nlz?m. oao0 ‘vss'p Polystyrene 160 volts Wkg 10w 35 5 220F 16
E1zsenes = 10n tol 1o ° Tolerance = pF up to 33pF 5% 47pF u 2.2 wf 35 A70F 6.3v
Muliard 630 series 40 volts = 10% tol D pF up 47 WF 38 5 100uF 4
B e (s 10 12 10,000 5f ©0.01 OF) in moltiplesof: [ K sl
s 15: 22 ; 33 ; 47
alcBeoCe oll 5p cach Feod-hrough Ceramics
390 pf 1000 pf 3300 pf 5% 1
—_, | o o e Nimarks 0.22uF = 5% 1000 11p 10003300
560 pf 1500 pf preotd wma MKs 0 22uF -
680 pf 1800 pf * 10nf = [
820 pf 2200 pf .+ 2
2700 pf
WIRE WOUND 5 WATT 13 co. -
1 I . <
\ Disc Ceramics 750 Volt Wig.
5K \
f » £ | Erie Monolithic Ceramic 30 Volts Wig. Mullory C280 Series . 250 Volts Wig all ot 54p each
19 39 300 ‘2 Metollishd Polyester Film
G e 50 258 270f lp; A7nf 13p; 100nf 17p 470 pf; 1000 pf; 5000 pf; 0.01 uF
27 & 30 2.5 - = 0.01 o 3lp . 0.2uF 5k = = i
2 . 00 2.7% [ 3 00I50F 3 ., O033uF 7p
e 75 470 3K 0.0226F 3l 047 F % .
o1 82 500 3.3k 0.033uF 3 0.680F 12 A
. 100 560 35K Low Voltoge Disc Ceramics 0.047 oF  3ip 1.0 oF ldlp
: 125 200 3 9K all of 54p each 0.068uF 4p 1.5 oF 2% Tubular H1-K Caromics 750 Volts Wig.
. 123 80 K 01 o dip 2.2 oF 264
5o o o« 0.01uF 18 01 F  30v 015 oF 4k 1000pf Sk 3000pF Sk
0] 620 5.6¢ 0.022F 18y 0.226F 6 & 1005 s s000s S
200 1K 68K i 0.047 F  18v 0.47.F L | Pt Sk 0.0tF sk
220 [T = ‘
WIRE WOUND 10 watt Up ea = Mottars )
B 7 281 senes 400 volts Wk — e
Al the values thown in bold in the 5 watt range Mylar Film 100 Volts Wig. Metallsod Polycarbonate Fim 10%
Pulse Ceromics all ot 10p each
(AT Teep S e W000pf  20p 5 0.050F 3p 0.01 WF Sp 0.1 W 8 12ke.D.C. Whg Blw D.C.
S g EX opesd 2000pf 23 ; O0.068uF Sp 0.015uF  Sp 0.15uF % T0pf 120pf 2000f
500050  2Mp 01 o Sp 0.0220F  5p 0.220F 1llp 2200 140pf 22006
IR CTEINE Bezd Wlpee 0.0 F  3ip 02 oF bip 0.033,F bp 0.33oF 15k Bpf  150pf 2
All the volues from 10 upward shown in 0.020F  3lp 047 uF p 0.047 F 6} 0.47 F Y6lp 82 100pf Z00f
bold it the 5 watt range ot R DT G & B 7

OVERSEAS CUSTOMERS DEDUCT 24,

T INCLUSIVE PRICES AT 87
VAT INCLUSIVE PRICES AT sl NoES Ou mkauisy o 70 YL
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C. T. ELECTRONICS

Now

new shop. The

s very much larger and will enable us

to hlv: greater stocks than we siready have N-vlng all the components under ona roof witi now
Quarantes you speedier sarvice on the counter, and on the mali order side. We have sn enormous
range of components 10 choose from. if you are having

come along. We are open from 9.30 a.m. through till l.o’p.m. Monday to Saturday. The ne.

then

getting your
t

underground la Chlawick Park, and there are no parking rastrictions.

NOW AT 267 & 270 ACTON LANE, LONDON W4 5DG

SEMICONDUCTORS casuns S CM TRIAGS
AC107  35p| BCY30  40p| MJ340  58p [OC36  @5p | TiPaiC  95p 1.50 T B 8A 4
AC125 25p | BCY31  58p| Mu4at 95p | OC42 40p | TIP£2C £1-10 §Z§83f :;5,, g:g:gg éLzz& 8A 400v u?s‘s
ACI26  25p| BCY32  93p| MJ2801 £1-25 | OCas  20p [ TISS0  40p| 2n2905 289 | CRS1/40 SC40E £1-65
AC127  27p{ BCYS3  4sp| MU2001 £2:20 | OC4S  20p  ZTX107 15| 2N209 250 | GRatgo §G45D 61470
AC128  28p] BCY3s  6op| MJE340 S0P |OC70  15p | ZTX300  15p| on2eor  28p Sue :
AC176  2tpl BCvss esp| MJEIT0 730 [OC7t  17p | ZTX500  16p| anze2s 120 | GRSI10 SC4sE €2-10
ACY17  25p1 BCY39 £1-00f MJE37)  #0p [OC72  20p [ 2TXS01  20p( 2N30s3  28p | RS20 §Cs00 £2-42
ACY18  30p| BCvss £1.80) MJES20 880 [OC?5  25p | zTxs04  50p| oN3054  gsp | CRS340 .. SC50€ £2-70
ACY19  30p| BCY70  22p| MJE2955¢1-85 | OC76 28%p | ZTX531  30p| 2n30S5 5k CRS7/400 .. DiAC 25p
ACY20  25p| BCY7) 220 MJE3DSS 88p | OC77  40p | 2TX550  25p| on3232  7ep | CRS16/100
ACY21 Mp| BCy72  25p{ MM1613  43p | OCB1 25p | IN65S9 8p| 2N3525  98p CRS16/200
ACY3s  5sp| BOt21 75| MM1712  80p | OC83 25p | IN914 8p} 2N37T02  14p CRS16/600
AD140  60p| BD123  78p| MPF102 45p | OC84 28 | INgt6 8| 2N3703  12p | Cqp68
AD142 65p] 8D124 s0p| MPF103 0C139 30p | IN40O1 8p| 2N3704  12p 106D LINEAR 1.C.o
AD149  65p| BD131  75p|(2NSAST) 3sp |OC170  25p | IN4DO2  9p| 2N3705  12p LM309K 5V 1A, Volt-
AD161  40p| BD132  75p| MPFi04 OC171  3op | IN4003 9| 2n3706  12p [ 40669 - age Reg £2-10
AD162  40p| BO1S3  78p| (2N5458) 38 | OC 50p [ INGO4  10p| oN3707  12p [ TIC44 LM723C 2-37V. 150mA
AF114  25p| BDIS6  75p| MPF105 OC201  60p | IN40OS  12p 2nN3708  12p 4444 .. Voltage Reg £1-05
lob| Nares azp | BT10/5004 MFCA4000 250mW Audio 65p
s gzg,;; 2 BRIDGE RECTIFIERS TBABOO 5 Watt Audio £1-50
250 2N3773 £2-95 w02 1A 200V 38p 709% Op Amp DIL
20p| 2N3et9  38p BY164 1.4A 200V 5Tp
50| 2nss20 58 | | wmpagszr e G dm B
p| 2NJe66  asp p
15| oN390«  22p SAT00VO0p | 1460 Gp Amp DIL  Tp
15p| 2N3905  25p ZENER DIODES 757C Dual Op Amp  £1-20
b 2ndoss 1zp BZYBS Series 400mW ZN414 Radio | C £1.25
165] 2e0ss  12p 3:3v-33v.5% . 11 | | TAD100 Radio! C nc
P 2N4o60  12p 1-5W range 25p Filter £1-90
20| Macer 120 10W range p | | casora £1-55
25p| 2ne286  t5p | | L.E.D. CA3018 £1:00
25p| 2N4287  15p TIL209 2p . CA3028 £1-20
25p| 2Na288  15p HP5082 2p CA3036 £1-00
2%p( 2Na289  15p MA2082R 25p CA3046 95p
250 2Na2 13p CAJ048 £2:35
25P| aN4add €190 L.D.R. CA3075 €1-60
Too| Zaem B 0RP12 . 6 | | caseson £4.85
50| sN51a1 “: NESS5 Timer . 90p MC1303L :‘z 20
259 2N5194 £1-10 META - "
25p 40380 500 ALUMINIUM BOXE! IDEALFOHVEROBOARDWIYNBA!E
. 25p| 40361 S0p AND P.K. 8CR
#5p| OC Sp . 20p| 40362 s8p AB7 zi Long  5¢ Wide 1; High sap
BC21a  14p ) iS100 15p| OC28  88p | TIP3SC £3.20 | 2N2222A  2%p ABS . “ 1" sap
~BC238 12p{ 15103 20p| OC30 80p | TIPIGC €4-90 | 2N2398  70p ABg a 21 M Sop
BC233  12p 2N2646  S0p Ao : 5 3 5
AB12 3 2 1 44p
AB13 6 4 2 T0p
DIGITAL INTEGRAL CIRCUITS .~ . . = = s ¢ : 2,
SNT40C 20p| SN7428 50p | SN7473 40p| SN74110  80p| SN74167 £5.25 | ABIS g g 3 K08
SN740t 20p| SN7430 20p | SN7474 40p [ SN74718  £1-00| SN74170  t4-10 AB16 10 7 3 -22
SN7402 20p| SN7432 42p | SN7a75 S8 | SN7a119  £1-90| SN74176  g2.00 | 2817 10 M g FI
SN7403 20p| SN7433 70p | SN7476 asp| sN74121 SN74175  £1.35 | ABie i H 3 e
SN7404 20p| SN7437 65p | SN7480 800 | SN74122  £1-35| SN74176 ALUMINIUM uoxn WIYNSLO'INOTOIIAN!L—ID!AL
$N7405 20p [ SN7438 “9 SN7481  £1.25| SN74123  €2-70| SN74177 . FOR PRE-AMPS, ETC., USING SLIDER CONTRAOLS
SN7406 0p | SN7440 SN7482 07p| sN7atay g1 SN74180  £1-55 AB20 B Long9 Wide 33 High st back £2-00
SN7407 30p | SN7441AN 75p SN7483  £1-00| SN74145  £1.50| SN74781  £7.00 2 High atfront 6 Slope to front
SN7408 20p| SN7442 75p | SN7484 Wp| SN74150  £3- SN74182  £2-00 With P K Screws
SN7409 45p | SN7443 £1:00| SN7486 45p [ gN74151 €1 SN74184 2-45 AB21 As above but 10 long £2-20
, SN7410 20p | SN7445  £2-00( SN7490 75p | SN74153 €1 SN74185A £2-40 AB22 As above but 12 long £2.40)
SN7411 23p | SN7445 £2:00| SN7491AN £€1-00( SN74154  £2- SN74190 V41 VU METER £2-50
SN7412 42p| SN7447  €£1-75| SN7492 75p | SNn74tss  g1- SN74191 The V4! 15 cahbrated -20 to -3 and 0-100% making it
SN7413 30p | SN7443 £1-75| SN7493 75p| SN74156 £ SN74192 sullable for recording level meter or ss a cower
SN7416 30p | SN7450 20p | SN7494 80p| SN74157  £1 SN74193 qutput ndic.
SN7417 30p | SN7451 20p | SN7495 20p| Snra80 €2 SR (S"-n _‘1030 ‘.aA. 2I9nlom-l rasiotance: 600 ohme
SN7420 20p | SN7453 20p | SN7496  £1-00| SN74161  £2. SN74195 NS one Ao mm
SN7422 dp SN7454 20p [ SN7497 £6-25| SN74162 £ SN74196 ALSO STOCKED THE LARGEST RANGE IN LONOON
SN7423 48p | SN7460 20p | SN74100 £2-50[ SN74163  £3- SN74197 Electrolytic Capacitors Mutlard Sprague Lorhn etc
SNT425 aap| SN74T0 p | SN74104  £1-45| SN74164 12 SNT4198 Polyester ~ Polystyrene. Silver Mica Capactors etc
SN7427 azp| Sn7472 0p | SN74105  £1-45| SN7at65  £4.00| SN74190 Ee Il WelOW cazoon
reset  Hectiinear multiturn  Antea Soldening Irons
QUANTITY DISCOUNTS—12+ 10%. 25~ 15% 100+ 20%. switches rotary shide toggle. etc_Cable veroboard

* # SPECIAL OFFEAS #
MINIATURE MAINS TRANSFORMER. Pm
240V SEC. 12V 100MA Menuf mnc
Size 30 x 45 x 40mm £ C 53m
Price wlsp 10080p ea. 1.000-30p o8
10 000-40
3 CORE vvc INSULATED MAINS CABLE,
GREY ML6650 3=7/0 2mm Price “100-
£4:50. 1000m-£35, 10.000m-£330
0-47mtd. 50V MYLAR FILM CAPACITOR
Size in » 0 35 x 0 65in PC Mount
Price 100-4p ea, 1000-3p ea.
240V. A.C. SOLENOID. Reversible opera-
tion. twincoil Size approx 23 x 14 x thn

30 unmarked  OCT1 trensistors  £1:00
25 UNMARKED 250MW Zenedode, 4 7V,
5 1V. 6 2V. 7 5.9 1V, 10V Measured and
tested £1-00
Please state voltage required

50 GE Diode OA47 squivalent €100
TRANSFORMER: DOUGLAS PRI. 0. 115,
200, 220, 240 SEC 25-0-25-0-6V. 24A £4-50
« Sap.p .
TRANSFORAMER

PRI 0 115, 160. 205. 225 245, SEC 35-0-35.
124 £4-50 - SOp. p.p.

MULLARD TUBULAR CERAMIC UNF
TRIMMERS (FloFESBlONAL)
Type 092 G- 8- "
801 083 2
991 0513 J
QUANTITY DISCOUNTS PLEASE
PHONE
1000pF Feedihrough capacitor
Miniature tubular P C tnmmers
3 5-13pF
630pF

Price 1Cp o8

TELE-

7o ea,

4p c/o Variey 7000 relay
TOJ VOLTAGE REGULATORS
LO05 5V 650mA
LO36 12V S00mA

LO37 15V 450mA £1-00 as.
VEROBOARD
01 Q18
24 - 3¢ zp 23p
24 > 5 sp 35p
3 « 34 3 asp
3 -5 40p 41p
17 -2 £1-08 p
17+ 34 £1-43 1192
5 £1.94 —
PIN INS TOOL T2p 72p
SP F CUTTER 52p s2p
100 PINS SS 30p 30p
100 PINS DS 30p 30p
500 PINS $S £1:20 £1:20
500 PINS DS £1:20 120

Prices Correct June 12

le snl:s TRANSISTOR DATA BOOKS

Band 3 Yransistor c-

unmc. 2N21—2N62§9
a

L
gk

terigtics 2S. .
OVT Diode Comparison Tables
Band 1 Traneistor Chara.
European num .
TVY

na

=

semicanductor outlines
PRICE £1-10 per book £8 per 6 booksinc

V.A.T.
Unlasa otherw ee steted ali prices sre
EXCLUSIVE o/ VA T Plesse add 8%
to all orgers Carriage ordere under
£5 - 20p Over £5 post free

CM10

CM20
CM73

cos2

DM18HL
OM73

DM81
DM82
DM94
OM6 14
PROMS
PROM10
PROM20
PROM25
UDSOHL

200C

MICROPHONES
PRICES INC VAT

Crystal’ Lapsl Microphone with Lead and
Plug
General purpose Crystal Microphone
Crystal Stick Microphone with Switch
Lead and Plug
Ommi D C
with built-in Preamphfiar
shielg
Cargioid Capacitor Microphone as above
both types with Swiich both 600 ohms
Cassette Dynamic Microphone with Plugs
for signal and stop start 200 ohms
Electrat Paging Microphone on table stand
with gooseneck and switch 600 ohms
Lavatier Microphone with Windshieid
La Cord 6 me Cable 600 ohms

501
Du-l Impad.nca Dynamic Microphone
ith d: stand 600 ohma 50kN
ionsl Dynamic Microphone
with desk stand 6 maetres Cable and Plug
50k
Remote Dynamic Microphone Cassette
type with Plugs 200 ohms
Remote Caasstte Cardiod Microphone
with Plugs 200 ohms
Omnl D Dynamic
with Slide on Windshiald and Swﬂch S0k
Pencil Ty Dynamic Microphone with
lo her Cord and Base 50k
Lavalier Clplcllor Microphona with Tie
Chp 5 8 metres Cable 600 ohms

Omni Directionsal Capacitor Micro-
phone with 6 melras Cable 600 ohms
Uni-D Capacrtor

with 6 metres Cable 600 ohms
Capacitor Boom Arm Microphone with
m. two Windshieids Cable 600 ohms
Cardioid Dusi impedance Microphon

o
with Switch 6 metres Cable and Plug 600

ohms/S0kN
Shim Line Cryatal Microphone with Switch
Cable ana Connector

Clhlo’lnd wind-

60p
£1-20
£2-20
£14-00
£18-00
£2-20
£14-00

£1-20
£10-50

£10-00
£1-30
£2-40
£9-50
£3-20
£18-00
£30-00
£32-00
£34-80

£12-00
£3-80

CcTs

cTio8
CT10 16
DT33

FF27
FF28
HT15
HT21

MHT10

CN23

FF30

SN75

TWEETERS
PRICES INC VAT

Cone Tweeter Freq 3000-15000Hz Cross-

Prassure

over freq 3000Hz Imp 8 ohms Suitable for
systems up to 10 watts RMS

Uit Type Tweeter Freq
1500-16000Hz Crossover freq  3000Hz
Imp 8 ohmsa Suitable for syalems up to 20
wafls RMS

As gbove but 16 chms

Dome Tweeter Freq 2000-18000Hz Cro:

over freq 3000Hz Imp 8 ohms Suitable for
systems up 1o 40 watts

Dome Tweeter Freq 2000-20000Hz Cross-

over freq 3000Hz imp 6 ohms Suitable for
systems up to 30 walts RMS

Horn Tweeter Freq 3000-20000Hz Cross-

over fraq 3000Hz Imp 8 ohms Suitable for
systema up to 20 watta RMS

Horn Tweeter Freq 2000-18000Hz Cross-

o

treq 3000Hz Imp 16 ohms Suitable for
ms up 1o 30 watts RMS

Horn Tweeter Freq 2500-20000Hz Croes-

Horn

w

over freq 300042 Imp 8 ohms Suitable for
systems up to 40 wetts RMS

Tweeter  Freq  2000-18000H2
Crossover freq 3000Hz Imp & ohms Sun-
able for systems up 1o 30 watts AMS

CROSSOVERS

PRICES INC VAT
Way Crossover Network Imp 3 ohm:
Crossover 3000Hz Suitable up to 15 watts

Way Crossover Network Imp 8 ohms
Crossover freqs 1000 and 5000Hz Suitable
RAMS.

3 Wi Network Imp 8 ohms
Crossover s 1000 and 5000Hz Suitable
up 10 25 wi AMS

Way Crossover Network Imp 8 ohms
Crossover 3000Hz Suitable for ny-nmn up
10 15 watts AMS

£1-98

£2-60
£2-860

£5-70

£4-00

£4-00

£1.70

£3-30

1460

AUDIO ACCESSORY SHOP, 177 TURNHAM GREEN TERRACE, CHISWICK, W.4

CASSETTES
PRICES INC VAT
C60 €90 C120
BASF LH Sip £1.21 £1-78
MEMOREX
MROXZ Oxide "p £1-32 £1-78
CROX2 £1-47 £1-91 -
PHILIPS 5p €71 £1-75
QTY Discounts 12—10% 24-15% 36-20% 60-25%
SPEAKER CLO
Availabie in Bllck or Green. Approa width 54in
£1-75 yd.
HEADPHONES
Type H-202 Features Mono/sterac switch. Volume
controls on sach channel Freq response 20-20 000Hz
Impedance 4-16 chma £4-50.
TEAK VENEEIED SPEAKEI CADINETS
For B x5in_Spe Size  9;x13;-5) £3-50
8in - Ywnlar 73114~ 54 £5-00
13- 8in 104 17 %6 £5-75
13~ 8in_+ Tweeter 12> 18; x 83 £7-50
120 < Twester 154 - 18 ~ 84 £-00
VALVE AMPLIFIERS
PRICES INC VAT
Conlrol. £12-50
" Bass Controis £24-50
Bass Controis £29-50
Controls £30-25
controts
plus master vol . treble. base £75-90

50C watt 4 inputs sach with independent vol.
treble and bass controis plus overall m.
vol control
MICROPHONE MIXERS
PRICES INC VAT
FF1 4 Channel Mono Mixer and Preampiiher
with individusl siide controis  Battery
opersted
FF10 7 Channe! Stereo Mixer and Prsamphfier
with individual shde controls  Battery
operated £34-00
FF1t Stereo Fuquency Controlier and Pre-

amplifier.
operatsd

uses five shde controls Bmory

All mail order and enquiries to 270 Acton Lane

Tel. 01-994 6275

1106

Practical

Electronics December 1974




W=

Money saving high

performance audio equipment
DIRECT FROM OUROWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE

MODULES—now better value than ever [[UNSTABILISED | -READY WIRED

POWER SUPPLIES

o Carriage | % 25Hz-25kHz P 4 Suits 2 SA35 or £ .45 Carriage

iVAVEPS‘IS 25-50V £5 45 % 0-2%, distortion U 5 1 SAS0 (4 ohm) 5 45 c 30p

H A % Noise—80dB PU10 Suits 2 SA50 or £8. arriage
7 transistors, 7 dicdes R 2SA100 (8 ohm) 40p

. Y 500mV into 20K

SA50 £6.90 O r e e [STABILISED |
50w RMS 25-65V —— . .
7 transistors, 7 diodes . * Sh:i:;u?(n:m%p(e" PS45 gus.;ss% i:ii:_"; £4'45 Car,.'::"
SAI 00 y £12-50 Cs;rren:ge * :i:t‘-:du:usly MT45 :'ll":c:former for £3-50 Ca;;i:u
100V RM$§ JovV % Top-grade N &
10 transisters, 7 diodes fomponent.s Ps1o Suits 2 SAI100 “.45 Ca’r:cl:l-
120 watt module complete with built- MT70 S £4:90 Cugie
i . Carr. above P
in supply—extra heavy duty £22:50 %" yue saic0 MODULE N.B. PST70 is not suitable for the SA50

Mk Il STEREO DISCO MIXER £22-50

Carr. 30p
This weil 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, Mazins. Size
174in 3in 4in deep.

Carr.

DISCO MODULE £9-50 <7

Thousands sold of this extremely popular mono versi_on. 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 12}in » 3in 2in deep.
3-CHANNEL SOUND-LITE £22:50 <

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 3in x 24indeep. Professionalstandards
at a price you can afford!

SINGLE CHANNEL Recently reduced in price I(Acld 8%, VAT to all ordeil

to increasing sales,

ue
VERSION  £7°50 handies 1kW. Full wave
Carr.{ree operation

MULTI-PURPOSE MIXERS
M4HL

. Carr. . Carr.
£19:50 <37 £29-50 o
Featuring multiples of cur VA30 module, the M4HL
and M6HLfulfilthe 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.
£3-50

VA30 CHANNEL Carr.
MODULE free

This is the basic channel module in the above mixers

and may also be used for extrainputs on either the

mono or stereo mixers. Fitted with volume, bass

and treble controls, requires just a jack and supply

(9-100V)

M6HL

¢ 66000

¢ 600609 °

660606060060 000b60D0

660 060606 9 °

(o}

SAXON 'Ivt‘)l?s\l'\:/ olesopeech and Four individually
-— - = controlled FET in-
separately controlied W ut  stages lus
CSE inputs. Wide range (V7 5 c c c' c a aride ra%\ge g“s
Ioo bass and treble = and treble con-
controls, Sturdy and ® O ® .sm L} trols. 120W  of
attractive vynide v ¥ v A s speech and music
COMPLETE Icé‘:se”’fwm outputs. ocutput from
jeal for groups. twin loudspeaker
AMPLIFIER discos, etc.  Fully sockets. Sturdy case, and an attractive facia make this
tested and excellent value for money. Hundreds in use by groups,

£34'90 Ebanznteed discos, clubs, etc.

SOW version identical

h S0W version identical in appearance.
in appearance.

£29-50 carr. free

Carr. free
CALLERS AND MAIL ORDER:

SAXON ENTERTAINMENTS LIMITED
327-333 WHITEHORSE ROAD « CROYDON CRO 2HS

50p. for C.0.D.

(Please quote magazine when ordering)-

SHOP HOURS: 9 am.-§
‘24-HOUR ANSWER SERVICE TEL. 01-684 6365.

p.m. — LUNCH 12.30-1.30 p.m. MAIL ORDER DESK: 10 a.m.-3 p.m.
TECHNICAL ENQUIRIES 01-684 0098

Practical Electronics December 1974

SAXON 100

COMPLETE
AMPLIFIER

£53-00

Carr. frae

SAXON 50
£37-50

Carr.free

SEND 10p FOR- OUR NEW 26-PAGE
MANUAL—full circuits and details.

TERMS OF BUSINESS: C,W.0..C.0.D. or
ACCESS (just send in card number

Send.

Please include S.A.E. with all enquiries.

VAT at 8% must be added to all
orders including carriage charges.
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prim, 120/240V. Sec 120/240V Centre Tapped and Screened

ALSO AVAILABLE WITH [15/120V SEC., WINDING
Size cm.

COODONOD
S

N N
ARPNOO——DVVO
HKXHXXHXKKXX
TFrLS=vmNe
WOROMADDWWONO
XXXXXXXNXX KX
*rx-IScmaa
—OODMOMNNAIRO

AUTO TRANSFORMERS
VA Weight Size cm. Auto Taps

(Watts) Ib oz

20 (] 15-210-240
{5-210-240
15-200-220-240

S A L
VU ON DO W
COoORNWVOrAM

TN 0@NGN
ANOO—VVOm®
XX XXX XXXX
R N N N
XXX XXXXXX
Darrr0ODNURL
—owwp o=t

2
3
6
12
19
30
32
40

~
R
w
&«

N————
w
N
@©
S

CASED AUTO TRANSFORMERS
| 15V mains lead input and U.S.A. 2-pin outlets, 20VA £2-64,P & P 38p.
500VA £9-50, P & P 80p. 1000VA £1592, 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
12V 24V Ib o2 p
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3.

4 SonwowNewm

>
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o
x
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0

0-12V at BA x2
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INCLUDING P. & P,

BARRIE electronics
3, THE MINORIES, LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIDNS ALDGATE & ALDGATE EAST

~Q
o~
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. ; |
mchoruncaes
4tin x 3}in METER, 30uA,
50uA cr |00uA, £3-65.
MULTIMETER Model C-7081
GN Range Doubler 50,000 ohm/
volt High Sensitivity Meter
£14.40. YL
METER
TAPE Model D62
RECORDER ~ “=a 20,000 ohm/
EVEE vole, £7-00.
METER oW
500uA, T0p
CARDIOID
F DYNAMIC
MICROPHONE ;". . /
Model UD-130.  Fre. » 2y~
quency response 50—
15,000¢/s. Impedance SRV ATTISNERED
Dual 50K and 600 ohms, AMPLIFIER
£6-55. £4-30

All above prices include 8% V.A.T. Please add 10p for P. & P. on
orders under £5. LARGE S.A.E. for List No. |0. Special prices for
quantity quoted on request.

M. DZIUBAS
158 Bradshawgate « Bolton « Lancs. BL2 IBA

ENGINEERS

YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion. a better job, The B.LLE.T. guide to success should be

higher pay? **New Opportunities’” shows read by every ambitious engineer.

you how to get them througha low-cost  Send for this helpful 76 page FREE book

B.LLE.T. homestudycourse. There areno  now. Nc obligation and nobody will call

}Jeoaorlr(ls to buy and you can pay-as-you- on y%u It could be the best thing you
5 ever dic.

Pe . EEWCUT OUT THIS COUPON I mm --1
OI;S?.q CHOOSE A BRAND NEW FUTURE HERE!

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

C. & G. Radio, TV. O C. & G. LI Instatta- O
. . Electronics. Mechanics tions and Wiring
Pmcncnll Radio and O Radio Amateurs General Electrical O
S::‘;:;mcs (Tech- Practical TV gcgmeerir;g
3 . ety of Engineers [
Electronic  Engineer- Colour Television (Electrical Engineer-

Computer Electronics
Television Mainten- C. & G. LI Radio TV
ance and Servicing Servicing cen and Wiring

=]
ing
D D
General Radio and O  Post Master General C. & G. Elecrrical O
a =]

ing)
Electrical Installations

u Lguoo

TV Engineering tst & 2nd class certs Technicians (Primary)
Radio Servicing. Main- C. & G Elearical O €. & G. Telecom
tenance and Repairs Enginecring Practise munications

To ALDERMASTON COLLEGE

ToB.LET.  pept BPEYS Reading RG7 4PF QK [ BpEss
NAME (Block Capltais Please)
ADDRESS

Other subjects
Accredited by C.AC.C.

MombuolABCC I

ENGINEERIN

Practical Electronics December 1974



Marshall

A. Marshall (London) Ltd. Dept. PE

42 Crickiewood Broadway London NW2 3DH Telephone 01-452 0161/2 Telex 21492
& 85 West Regent Street Glasgow G2 2QD Telephone 041-332 4133

Everything you need is in our

New
avai

Catalogue
lable now price 20p

{100 pages of prices and data)

Callin

Trade

and see us 9-5.30 Mon-Fri
9-5.00 Sat
and export enquiries welcome

Popular Semiconductors

2N456  0-80 [2N2907  0-22 |2N4061 0-11 |AD150

2N456A  0.85 |2N2307A 0-24 |2N4062  0-11 [AD161

2N457A  1-20 [2N2924 0-14 |2N4126 020 |AD162

2N490  3-16 [2NP925 0-17 [2N4289 034 |AD161

2N491  3-58 |2N2926 2N4319  0-84 {AD162

2N492  3.99 | Green 0-12 [2N4920 0-99 |AF109A
2N493 4-20 Yellow 0-11 |2N4921 0-73 [AF115

2N696  0-22 Orangeo 11 12N4922 0-84 [AF116

2N697  0-16 [2N3053  0-25 |2N4923 0-83 |AFt17

2N698  0-40 [2N3054 0-60 [2N5172  0-12 |AF118

2N699 0-45 |2N3055 075 [2N5174 0:22 [AF124

2N706  0-14 |2N3390 ©0-26 [2N5175 ©0-26 |AF125

2N706A 0-16 |2N3391 0-23 |2N5176 0-32 [AF126

2N708  0-17 [2N3391A 0-29 [2N5190 0-92 {AF127

2N709  0-42 |2N3392  0-13 [2N5191 0-95 |AF139

2N711  0-50 [2N3393 0-13 {2N5192 1-24 |AF170

2N718  0-23 |2N3394 0-13 [2N5195 1:46 |AF172

2N718A 0-28 |2N3402 0-18 |2N5245 ©0-43 |AF178

2N720  0-50 [2N3403 0-19 [2N5457  0-49 |AF179

2N721  0-55 [2N344D 0-59 |2N5458 0-45 | AF180

2N914  0-22 |2N3441 097 |2N5459 0-49 |AF186

2N916  0-28 [2N3442  1:25 |40361 0-48 [ AF200

2N918  0-32 [2N3414  0-20 (40362  ©0-50 [AF239

2N929  0-30 [2N3415  0-21 [40363 0-88 | AF240

2N1302  0-19 |2N3416  0-34 [40389 0-46 | AF279

2N1303  0-19 |2N3417  0-24 |40394 0-56 | AF280

2N1304 0-24 |2N3638  0-15 140395 0-65 |AL102

2N1305 ©0-24 |2N3638A 0-15 | 40406 0-44 1 AL 103

2N1306 0-31 |2N3639 0-27 140407 0-33 |BC107

2N1307  0-22 |2N3641  0-17 | 40498 0-50 | 8C108

2N1308  0-40 |2N3702 012 |40409 0-52 |BC109

2N1309  0-36 |2N3703 0-13 |40410 0-52 1gC113

2N1671  1.44 [2N3704 0-14 |40411 2-00 |gC115

2N1671A 9.54 |2N3705 0-12 40414 3-55 18C116

2N16718 1.72 [2N3706 009 | 40430 0-85 1BC116A
2N1671C 4-32 |2N3707 0-13 |40583  0-23 |BC117

2N1711 .45 |2N3708 0-10 |40601 0-67 |BC118

2N1907  §.50 [2N3709 O 11 [40602  0-46 |BC119
2N2102  0-50 [2N3710 0-12 [40603  0-53 |BC121

2N2147  0-78 [2N3711  0-11 | 40604 0-56 [BC125
2N2148  0-94 |2N3712 0-96 |40636 1-10 | BC126
2N2160  0.90 |2N3713 120 |40669 1-00 | BC132
2N2192  0.40 {2N3714 1-33 [40673 070 |BC134
2ZN2192A 040 [2N3715 1:50 |AC107  0-51 |8C135
2N2193 0-58 |2N3716 1-80 |AC113 0-16 | BC136
2N2193A ¢-61 |2N3771 2-20 |AC117  0-20 [BC137
2N2194  0.73 |2N3772 1-80 |AC126  0-20 |BC138
2N2194A 0-30 |2N3773 2-65 |AC127  0-20 [BC140
2N2218A .22 [2N3789 2-06 (AC128  0-20 |BC141

2N2219  0-24 [2N3790 2-40 |ACI51V  0-25 |BC142
2N2219A 0-26 [2N3791 2-35 |AC152V 017 |gC143
2N2220  0-25 [2N3792 2-69 |AC153  0-25 |BC145
2N2221  0.18 [2N3794 0-24 |AC153K 0-33 |BC147
2N2221A 0.21 |2N3819 0-37 [AC154  0-20 |BC148
2N2222  0.20 [2N3820 0-64 |AC176 023 |gC14a9
2N222A  0-25 |2N3823 0-78 |AC176K 0-33 |BC153
2N2368  0-25 {oN3900 0-28 |AC187K 0:23 [RC154
2N2369  0-37 [2N3901 0-32 [AC188K 0-34 |BC157
2N2369  0-41 12N3903 0-24 (ACY18 0-24 |BC158
2N2646  0-55 |2N3904 0-27 |ACY19  0:27 |BC159
2N2647  1.12 |2N3905 0-24 [ACY20 0-22 |BC160
2N2904  0-22 [2N3906 0-27 |ACY21 026 (BC167B
2N2904A 0-24 [2N4036 0-63 |ACY28  0-20 | BC1688B
2N2905  0-24 |2N4037 0-42 [ACY30 0-58 |BC168C
2N2905A 0.26 |2N4058  0.16 |AD142  0-59 |BC169B
2N2906  0-19 |2N4059 0-09 |AD143 - 0-60 |BC169C
2N2906A 0-21 |2N4060 0-11 |AD149V 058 | geizga

Integrated Circuits—TTL Reductions!

SN7400 0-16 | SN7409 0-33| SN7430 0-16 | SN7450
SN7401 0-16 | SN7410 0-16 i SN7432 0-45 | SN7451
SN7401AN SN7411 0-25|SN7437 0-35 | SN7453

0-38 | SN7412 0-28 | SN7438 0-35 | SN7454
SN7402 0-16 | SN7413 0-5C I SN7440 0-16 | SN7460
SN7403 0-16 [SN7416 0-45 [ SN7441 0-85 | SN7470
SN7404 0-24 [SN7417 0-30 | SN7442 0-85 | SN7472
SN7405 0-24 [SN7420 0-16 [ SN7445 1-59 | SN7473
SN7406 0-45 | SN7423 0-37 | SN7446 2-00 | SN7474
SN7407 0-45 | SN7425 0-37 [ SN7447 1-30 ‘SN7475
SN7408 025 | SN7427 0-45 | SN744B 150 | SN7476

Dlodes and Rectifiers

0-16
0186
0-16
0-16
0-16
0-30

coocoo
“6::2

BC171
BC172
BC182
BY82L
BC183
BC183L
BC184
BC184L
BC186
BC187
BC207
BC208
BC212K
BC212L
BC214L
BC237
BC238
BC239
BC251
BC252
BC253
BC257
BC258
BC259
BC261
BC262
BC263
BC300
BC301
BC302
BC303
BC307
BC307A
BC308
BC308A
BC3088
BC309
BC309A
BC3098
BC237
BC238
BC337
BC338
BCY30
BCY31
BCY32
BCY33
BCY34
BCY38
iBCY39
BCY40
BCY42
BCY58
BCY59
BCY70
BCY71
BCY72
BCY87
BCY88
8CY89
80115
BD116
BD121
BD123
BD124
BD131
B8D132

| SN7480

SN7481
| SN7482
SN7483
SN7484
SN7485
SN7486
| SN7490

ccos000-0=0

SN7494

OPTO & LED's

OO0 LCEONWOOBO 000 0001000000000 0000C0000000000C0ReR00000D0 00000

BD135

BFY19

75 [ SN7495 0-80 | SN74151 1-10| SN74175
25 | SN7496 1-00 | SN74153 1.09 | SN74176
87 | SN74100 2.16 | SN74154 1-68 | SN64180
20 | SN74107 0-43 | SN74155 1.55 | SN74181
95 [ SN74118 1-00 [ SN74157 1-09 | SN74190
58 [ SN74119 1.92 | SN74160 1-58 | SN74191
45 | SN74121 0-57 | SN74161 1-58 | SN74192
65 ( SN74122 0.86 | SN74162 1-58 | SN74193
10 [ SN74123 0-72 [SN74164 2-01|SN74196
75 | SN74141 1-00 | SN74165 2- SN74197
65 | SN74145 1-44 | SN74167 4-10 | SN74198
85 | SN74150 1-44 | SN74174 1- SN74100

PIV 50 100 200 400 600 800 1000 Red. green and yellow

1-5 15p 17p 20p 22p 25p 27p 30p O 16 diameter 31p

3 15p 17p  20p 229 2Sp 27p 30p 0 20 diameter 33p

i —  35p  40p — =7 DL707 £2-35 or 4 for €8

3/ 84p 92p 1-18 2 % z 2 365 420 Minitron £1-55

Cathode Stud Only IN3766 (35A B00pv) £3-65 IN3786 (35A 1000pv) £4-20
IN34A  10p |BA102 25p [BA145 17p |BY237 124p |OA47 Tip |OA30 7P
INg14  7p |BA110 25p |{BA154 12p |BYZ10 35p |OA70 74p [OA91 70
IN916  7p |BA115 7p |BY100 15p |BYZi1 32p (OA73 10p [OA95 7p
AA119  7p [BA141 17p [BY126 15p !BYZ12 30p |OA79  7p |QA200 7p
AA129 15p {BA142 17p |BY127 174p |OA9  10p |OAB1  8p |OA202 10p
BA100 15p |BA144 12p [BY140 €1 [OA10 20p |OA85 10p |OA210 27p
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Bridge Rectlifters

0 0-62 [MJE2955 PW TELETENNIS KIT
13 [BD136 0-49 |BFY20 0-50 112 As teatured on BBC Nationwide and in the
11 |BD137 0-55 |BFY29  0.40 |MyE3055 Daily Meil 2 Oct. 74 Ideal game for whols
12 |BD138 0:63 [BFYS50 0-23 0-68 'almuy No noaalu modity your TV set. just
12 [BD139  ©-70 (BFY5) 0.23 |mMpsi11 0.32 Barls et e foligws A Resistor Pack L3
09 |BD140 0-87 |BFY52 0-21 [pmpgi12 0-40 P & 20p B Potentiometer Pack £1-25
09 |[BDY20 1-05 [BFY53 0-18 |MPg8113 0-47 ‘2’)!;5209 CC;oa‘clw{’P-;:“‘ls‘o“: :g
11 |BF115  0-25 [BFY30 0-75 ImpE102 0-38 i ) S e o F Tran
11 (BEe 020 18RS 0-22 |MpSATs 025 former T8 T T TR

k - - 21 P & P 20p H Switches £4-50 a 1]
27 |BF119 0-58 [BUIOS 225 mﬁg:gg 322 1 UHF ModpulHKIlU-HP 4P 20p
12 (BF121 025 |CI06A 046 '\mpSAse 0.27 Special Prices mplete kIt e-c;m ng
11 [BF123  0-27 [C106B  0-55 |NESSsv 070 BB 5 P Sop assemuty matructions
10 |BF125  0:25 IC106D  0-65 |NE560  4.48 with Complote kit or 75p on request
16 |BF152  0-20 |C106E  0-43 [NE561  4-
16 |BF153 0-21 (CA3020A 1-80 |NES65A 4-
09 |[BF154  0:20 [CA3046 0.70 |0C23  1-
09 [BF158  0-23 GA3048 2.1 loC2s o
09 |BF159 0-27 (CA3089E 1-96 (OC35 0-60 ;
o3 |SE120 0<2g ggggggo 13 082 Ogey s”Cc.eNslgsr’ker Pen Dalo 33PC
18 161 04 0-51 4 032 2 3
2 (BF163 032 [CDSODY 031 |97 9.3 AT LY B S TRk T S0
09 |BF166 032 1CD4002 0.51 |oc72 025 IC Sockets 8 DIL 16p. 14 DIL 17p. 16 DIL 20p
09 |BF167 0-21 |CD4009  1.07 |OC81 025 c
13 [BF173  0.-24 [CD4010 1.07 |OC83  0.24 Liquid Crystals—£13
20 |BF177 029 [CD4011 0.51 |ORP12  0.55 Ex-stock S.A E. for detalis of CMOS battery
8 |BF178 035 |CD4015 2.66 |R53 1.20 operated clock kit using LCD s
23 |BF179 0.43 |CD4016 1.02 |RL54 0.15 Scorpio Car Ignltion Kit—£11-50
36 |BF180 0.35 {CD4017 2-66 |{SC350 1-68 VAT
34 |BF18"  0-34 [CD4020 2.96 |SC36D 1.-46 1 IMF440V. 1440V £1-10.
29 |BF182  0.40 |CD4023 0.51 (SCa0D0 1-89 BSTB0Z46 £1-05. Transformer £2: 75
54 |BF183  0-40 [CD402i 1.90 |SC41D  1.32 Minitron £1-85,
11 |BF184  0.30 [CD4027 1.56 |SC45D 1.-89 DL 707 £2-35 or 4 for £8
10 |BF185 0-30 (CD4028 2-34 |SC450 1.96
12 |BF194 0-12 |CD402% 3.79 |SC50D  2-60
12 BFqgg 012 cgagu 2-11 |SC510  2-39
09 |BF19 0-13 4044 2.11 iSL414A 1.8
10 |BF197  0.15 ggdg-a; 1-65 [SL623 4-53 Resistors [laatiBeads
10 |BF198 018 4049 0.90 |TAA263 1-00
10 |[BF199  0-18 [CD4050 0-90 |TAA350 2-10 g BT ARG UaIt (030
21 |BF200 0-40 |LM301A 0.48 |TAAS21 2-03 5% Rl 0-1/35 14p
19 |BF2254 0.19 [LM304A 2.03 |TAAG61B j 2
19 |BF237 022 [LM309K 1.88 e B o5 Up 08B
19 |BF238 0-22 [LM702C @.75 (TAD100 1.50 4 5% 2p 0.47.35 14p
54 S:gig 3-21 Lngrggg Filter  0-70 1 10%  2ip 2235 14p
64 -33 -a8 71 0- o
Ss [BFoee  D.5a | DIt g %8 [oasms &% 2 1D P Gl 18p
45 [BF247  0-49 | 14DIL 0-40 2.25 2 5% 70 10/16V 18p
49 |BF254  6-16 (LM723C 0-30 [TBAB0OC 1-50 5 5% 9p 47/6 3V 20p
56 |BF255  0.17 |LM741 TBAB10 1-50 Py 59 10 v 20,
%0 [BF257 0.46 | TO99 0.40 |TIL209 0-30 ° D =
87 |BF258 0.59 [ 8DIL .40 [TIP29A O©-
28 [BF259  0-55 | 14DIL g.38 [TIP30A o
21 |BFS21A 2.30 |LM747  1.00 [TIP31A O
22 |BFS28 092 |LM748 TIP32A  0-
17 |BFS61  0-27 | 8DIL ¢.60 |[TIP33A 1-01
22 |BFS98  0-25 | 14DIL g.73 |TIP34A  1.51 Copper Plain
1 gii% g-gg ugg([‘)sap 2.00 [TIP35A  2-09 01 015 01015
54 -27 (MC) TIP36A 370 —
a2 |BFX4d  0-33 1.26 [TIP41A  0-79 §§x§*n‘" f,g" §3" Lo
97 |BFX63 2-48 |MC1310 2.92 [TIP42A  0.90 o 0p zop v
75 |BEX68 030 [MC1458CP1  (TIP2a55 0.9a [l 3 < 3iin 0p 3% "
00 |BFX84 0.24 079 |TIP3055 0-60 3 ¥ 5in 2 & = B
75 [BFX85 0-30 |MJ480  0-90 J2TX300 0-13 3t % 17in Gleel &y WD &R
32 |BFX87 028 |MJ481 114 |ZTX302 0-20 x
67 |BFX88 0.25 [MJ490  0-98 |ZTX500 0-15 Ao =t BH B
20 |[BFX83  0-45 [MJ491  1-38 |ZTX502 0-18 2D (D €D
50 IBFY18  0.52 [MJE340 0-45 [ZTX530 0.21 Trade and Retall supplied.

Potentiometers
L Linear or Log Singte Double
1.44 Rotary Pots 18p 45p
5-18 Rotary Switched 28p
1.95 Stiders 50p 80p
;:gg Fuill range of capacitors
2.30 stocked. See catalogue for
1-58 detalls
e Presets—Horizontal or Vertical
2.88 C 1w 6p 0-2W 6p 0-3W  6p

Construction Kits

Plastic 1A 2A  4A BA AV? Aerlal Amps £2-04

50 0-24 0-32 0-60 0-62 UHS70 Transmitter £2:74

100 0-36 0-37 070 0-75 MUE? Receiver for above £3-22

200 0-30 0-41 0-75 0-80 S0 &

400 0-36 0-45 0-85 1-10 ectronics dice £6-53

600 0-40 0-52 0-95 1-25 EX20 Electronic Dice ~ Sensor £7-79

SCR's 100V 200V 400V 600V

Iy 0-43 044 Mait Order

1A 0-45 0-50 060 VAT ANl prices exclusive P. & P 20p
A 0-38 042 0-53 0-75

3 0-47 053 0-60 0-90 OUR NEW GLASGOW SHOP IS

4A 0-50 0-55 0-65 NOW OPEN

1109



DISCO, SHOP, SOUND TO LIGHT, STAGE
PHOTO-FLOOD LIGHT FITTINGS

TYPE B 3-BANK UNIT
Has two brackets to accept P/C Board. Transformers. Also has holes
in ends for Potentiometers. Jack Socket, Cable. etc. Ideal for making
Sound to Light and Strobes. Base Cover inciuded. Less Lamps. only
£6-50

inc. VAT. P. & P. 40p

SOUND TO LIGHT
Three channel. using Type B unit. Ideal for smali 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
Dept H.T. - Standish Street - Burnley - Lancs

GETITWHILE  wircless @
ITSGOING  worid

This is the first ever Wireless World Annual. [t's got 1 40 ann ual 1975

pages of features covering all aspects of electronics and COMMUNICATIONS & ELECTRONICS 5
communications — new and established techniques,
some practical, some theoretical — ail 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 for a 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.

Less Lamp
Plus 25p P. & P

£1 from newsagents or £1.35 inclusive
by post from the publishers.

Wireless World Annual 1975 |

To: General Sales Department, Room 11, Dorset House, I
Stamford Street, London SE1 9LU.

I

I Please send me copy/copies of Wireless World Annual 1975 I
I at £1.35 each inclusive. | encI_ose remittance value £ I
(cheques payable to IPC Business Press Ltd).

I Name (please print)
I Address

I

I

Company registered in England No. 677128
Regd. office : Dorset House, Stamford Street, London SE1 9LU
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
# /////{/;\ \‘
Telephone Plastic Power
c48% Corner Transistors

== \/ f COMPLETE TELEPHONES

Z

Wil

Electronic Transistor

Ignition £6:00 sz«

Now in kit form, we offer this "'up-to-the-

%/

7

7

~— NORMAL HOUSEHOLD minute'’ electronic ignition system. Simple Now IN
TYPE to make, full instructions supplied with these
outstanding features. Transistor and con- Two
only P.&P. ventional switchability, burglar proof lock-up
p 45p each and automatic afarm, negative and positive RANGES
compatibility.

These are 40W and 90W Silicon Plastic
Power Transistors of the very latest design,
availabie 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

TELEPHONE DIALS

Standard Post Office type. Guaranteed in

0 l working order.
1 "y 25 ) POST & PACKING 16
s

Extension Telephones
ideal for chiidren's toys, 70p each. P. & P.25p.

New X Hatch

LTI

\

\\\\\\\\\‘\\\\\\\\\\\\\\\\\\\

%,

terms.
Range | VCE Min. IS HFE Min. IS
1-12 13-25 26-50

) T t d d Our new vastly improved Mark Two Cross § 40 wate 200 18p \6p
/ Hatch Generator is now available. i 0kwact & 210 200
/ es e an Will align_the colour guns on a colour TV \ Range 2 VCE fly <0 G 4026_50
/ \ receiver. Featuring plug-in ICs and a more ;\ 40 watt 30p 28p 26p
7 uaranteed sensitive sync. pick-up circuit. The case is ;\ 90 weatt 35 33 30p
f virtually unbreakable—idealfor the engineer's K » P

toolbox—and only measures 3in X Stin x 3in.
Ready built Complete
unit only £9'95 Kit £7'95

(includes P. & P. but no batteries)

Please state NPN or PNP on order.

Paks

879 4 IN4007 Sil. Rec. diodes.
1,000 PIV | amp. plastic
(:1:7] Reed Switches, 17 long 1~
10 g5 Highspeed P.O. type S0P
H35 Mixed Diodes, Germ. Gold
100 bonded, etc. Marked and 50P
inmarked
H38 Short lead Transistors,
30 NPN Silicon Pianar types SOP
H39 Integrated circuits 4 gates ~
b s s e B aas 50p
H4l BDI31/BDI132 Complemen-
2 tary Plastic Transistors sop
H65 4 40361 Type NPN  Sil.
4 transistors TO-5 can comp. 50p i
to H66
H66 40362. Type PNP Sil. tran-
J 4 sistors TO-5 can comp. to SOP

P Unmarked
Untested Paks

L

HIGH-SPEED MAGNETICCOUNTERS
EX G.P.O. 4digit (non-reset) 4 x | x 1"30p.

INTEGRATED CIRCUITS. We stock a
large range of 1.C.s at very competitive prices
{from |0p each). These are all listed in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available.
This fancastically detailed conversion cal-
culator carries thousands of classified
references between metric and British (and
| US.A) measuremencts of length, area,
j volume, liquid measure, weights, etc.
Pocket Size, 12p, Wall Chare, 18p.

=———

AUDIO IC

We have just received a large consignment of
LM3B0 1Cs. These are specially selected to a
higher grade and are marked with the num-
ber SL60745.

This fantastic litele 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 bclil:ved. HBCARAT
Our specia. complete with da
price £1 eaCh and projects book
s,

o A £ 2
Over 1,000,000

LOW COST DUAL IN LINE I.C.
f SOCKETS

} 14 pin type at I5p each Now new low
16 pin type at |7p each 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.

V2,

MRS

B 50 Germanum Tamsiscors g0 _Transistors y 4 i////////////1//////////////////////////////////////////l /
Bse 150 S‘ief:-";;l:;l;TYglodes SOB wes:oolgka very large range of fl‘:lly marked, ‘ nur famous P] Pak

tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
keen prices. Please send for free catalogue.

Bur very popular Gp 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.

B83 Transistors, manufacturers’

200 T R 50p
__ Germ. = =
B84 Silicon Diodes DO-7 glass

100 cauiv. to OA200, OA202  50p

B86 Sil. Diodes sub. min.
100 2P one iNSie types 50p
H20 BY126/7 Type Silicon Recti- g
20 fiers | amp. plastic. Mixed sop
volts
H34 Power Transistors, PNP,
1S o R s en o 3 50p

is still leading in value

Full of Short Lead Semiconductors and
Electronic Components, approx. 170, We
guarantee af least 30 really high quality
factory marked Transistors PNP and NPN,
and a host of Diodes and Rectifiers mounted
on Printed Circuit Panels. Identification Charc
supplied to give some information on the
Transistors,

lease ask for Pak P1.only 50 \ '

LN

AN

N

777777

' B |0§sa|n9N Channel FET's plastic §0p 8 RELAYS FOR £1 P. & P.27p. o
\ case type. VARIOUS TYPES

e,
{Make a rev counter|

for your car
The "TACHQO BLOCK'". This encapsulated

UHF

Please send me the FREE Bi-Pre-Pak Cotalogue. 4
{ enclose large S.A_E. with Sp stamp Y
Please add V.A.T. at Current Rate

MINIMUM ORDER 50p. CASH WITH

-
TV Tuner Units
Brand new by a famous
ORDER PLEASE. Add 15p post and packing
per order. OVERSEAS ADD EXTRA FOR /

block will turn any G imA meter(in(o a
linear and accurate rev. counter for any
manufacturer Z Pt
Data " £2 50 F—M BUY THES QODS WITH

car v_vi(h normal coil 1
ignition system. £
ch :
= =
.PAK l TD Dept.A. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.

O N R303T0 TELEPHONE : SOUTHEND (0702) 46344,

LY

\

2
7
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SOLID STATE TIME! Completely Electronic

No moving parts

g8 dd s

Baon

HH &9

oGITRONIC |

DGITRONIC B

The DIGITRONIC 1l

£46-50
DIGITRONIC HI
DIGITRONIC 1l O Reads: Time, Date and Alarm
= . Complete with all L ..
Z Reads: Hours. minutes, seconds components, case, etc.. O Electronic "'beep’ ' alarm tone
3 zr,gm_ clear display plus full instructions £29-65* O Ten-minute “‘snooze' feature
Z No moving parts )
1 Executive styling CLOCK Er“‘"j"’-u‘ﬁ;‘ed 0 Four-year calendar
T Solid state reliability guaranteed  £33-65* O Attractive "'woodgrain® case
Mail orders: BYWOOD ELECTRONICS 181 Ebberns Road, DIGITRONIC Clocks and Kits are also avallable from:
i : AMBIT, Brentwood. Goddards. St. Alpans. HENRY §
Callers welcome (2m from MI/M10 junction) Hemel Hempstead, gypi0 SINTEL. Oxford. STUDIO ELECTRONICS. Harlow.
ayment. Cash, Cheque, PO, Access Herts. HP3 9RDA and by the time this ad. appears man
X A . y other electronics
VAT: All prices exclude VAT Tel: 0442-62757 shops and office equipment dealers

ELECTRICITY(5vols)
B ELECTRONICS6vols)
TELEVISION@Gvols)

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

GUARANTEE

Should you be,in
any way dissatis-

A R A A fied with the
drawing. These clear and concise illustrations make MANUALS your
study a real pleasure. The books are based on the latest money will be re-
research into simplified learning techniques. This easy- tfunded by return

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

of post.

r----------------------1

Th (|

ool e of e I To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, i
Laining mechanics “.;.. BROMLEY, KENT. BR2 THP
echnicians in { ] 'y -

WHAT READERS SAY Radio and Elecironics, l Please find enclosed P.0./Cheque value £............ I

At such a low cost they are a mag,mflccnl set of books. l BASIC ELECTRICITY 5 parts £6-50 O I

. Ladywell BASIC ELECTRONICS 6 parts £7-50 O
My .slnclcrc congratulations on dcscnhlr}gl;velgyll;lng l BASIC TELEVISION 3 parts £4.25 O l
T";""p y'c fved both enlightenment and I:' or l Tick Set(s) required. Prices include Postage l
ve recelve Y nl an sure - . . .

it (P oI ety i XA ) | YOUR 1007 GUARANTEE. If after 10 days examination you decide o |

1 am very satisfied with these carefully written and return the Manuals your money will be refunded in full.

well expressed manuals. A.W.. Sandouwn I NAME I

They are concise and easily understoad dnd T il commosnaccascanscuacaa 000 OO eECaRC R eaR00aRCRE R

with everything that other readers have said in their I I

favour. W.W., Stockton l FULL POSTAL..cciiitiieieiieiricrimienrmraniesiictiosisesassnsosesiostosessasiosssonses I

Expressing my great delight with excellent

maﬁzasls grea S.y_gf"Pad,:ﬁngrgn q ADDRESS ..... I

.---------------------_J

POSTNOW FOR THIS OFFER !
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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.

88—complete set with
desk stand, charger, re-
chargeable  batteries
and case. List price
£115 + VAT.

|
|
|
i
Advance 88 —a fully user-orientated ‘
|
| Offer price only
|
|
|
|
|
|
|

hand-held machine with 2 independent
memories, %, 1/, 16 digits. Algebraic logic.

£89

+ £712 VAT
Advance 161R — i first-class desk-
top machine with full 16 digits, %, +/, inde-
pendent memory and full algebraic logic
(enter the problem as you would write it).

161 R—List price £130+
VAT.

Offer price only

£100
+ £8 VAT

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- | £195 + £1560 VAT
table. Value approx. £209 - £16-72 VAT.

Fully built Rondo, complete as above. Value £266 + £21 VAT. | £245 + £19.60 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— £62 + £496 VAT
very professional finish. Very comprehensive kits. l

We supply all Rondo parts and modules. -
Quadraphonic headphones—a new experience! I £1850 + £1.48 VAT
Stereo Headphones—padded with volume controls. ‘ £4.80 4 38p VAT

ALL ITEMS ARE POST FREE.

We are appointed distributors for Uher quality tape recorders and Videosonic |
Dolby processors.

Have you had our book list? l AT

> o\3tudio Electronics wes
PO. BOX 18 HARLOW |
A CM 18 B6SH ESSEX, |

Telephone . Harow(std0279) 25457 PE I11/74
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Practical Electronics Classified Advertisements |

RATE.S: 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

8EEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.K. K. R,
WHISTON, Dept, PR, New Mills, Stockport.

VALVES, VALVES AND MORE VALVES.
Large stocks 1930-1974, many absolete.  Also
available many types of transistors and styli.
Price lists available tap. COX RADIO, The
Parade, 1 Wittering,  Sussex. West
Wittering 202:

SUPERB INSTRUMENT CASES DIy Bazelli,
manufactured from heavy duty PVC faced
steel, choice of 212 types. sewd for free fist.
BAZELLLINSTRUMENT CABES. Dept. 23,
St.OWilfTh Foundry Lane, Halton, LA2 GL'T,
Nr. Lancaster. o

“PRACTICAL ELECTRONICS' 73 lssues offer
for the lot to Box No. 56.

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS. KINGS
PATENT AGENCY LIMITED (Est. 1836).
R. T. King, Director, M.I.Mech.1i., Registered
Patent Agent. 146a Queen Victoria Street,
London, EC4V S5AT. Booklet on request.
Tel. 01-243 6161.  Telex SR3805.

LADDERS

LADDERS. ‘‘special  Offer.  Unvarnished
triples.  9ft 7in elosed to 23ft lin extended,
£18'52, delivered. Tel.: Telford 536644, order,
and pay cash on delivery.

RECEIVERS AND COMPONENTS

S dia. | 0-125°| 0-2 g(.)l.l..
LED RED 7o | 20p [a0*E"
‘l’:" 12p

GREEN 32p | 35p

wi!h Data 4

“Clip 1p YELLOW | 32p 35p [pin 13p
AC127 20p | 2N708 10p | IN914 3p
AC128 20p 3053 1Sp | IN40O1 sp
AF117 25p | 2N3055  50p | IN4OD2 &p
8C107 14p | 23702 12p | IN4148 ap
BC108 12p | 2N3704  12p | OA47 [
BC10SC  14p | 2N2026(R) 7Tp | OA81 ™
BCY70  17p | 2N2926(G) 12p | OA91 sp
BCY71 22p | TIS43 25p | OAgs sp
BCY72  12p | MPF102  4Sp | OA200 o
BFY50 18p | 2N3819  0p | OA202 I
ocn 10p | 2N3823  30p | IN4OG4 [

Kits

TELE TENNIS Kb, 555-70P
12 NESSS. 16 7400 11

24 1N914, 2 BC108 £ ) ZN414 £1-10
SOCKETS 14 8-pin. 16 14-pin £3.50 | 7400 TTL 18p

PRICES INCLUSIVE + 10p P. & P.

ISLAND DEVICES, P.0, Box 11, Margate, Kent

PRECISION POLYCARBONATE GAPACITORS

ALL HIGH STABILITY—EXTREMELY LOW LEAKAGE
440V AC (L 10%) 63V Range

01uF (14" x 1) D £1%  £2% £0%
) &9p 047l 56p 46p 36p
)y 62p] 1-0uk 686p 56p 46p
) 7lp| 22uF 80p 85p b6p
)y 75p| 47uF £1.30 £1.05

B

0-47uF (13" % 3"
R "X 85p
. £1.29 £1.09

0-68ul (27 % 37) 80p | 6-8uF £1.84
10uF (27x {7 91lp | 10-0uF £2.00 £1.60 £1.40
2-0pk (27X 1%)  £1.22 | 15-0uF  £2.75  £2.15 £1-90

TANTALUM BEAD CAPACITORS—Values available:
01, 0-22, 0:47, 1-0, 22, 4-7, 6-8uF at 15V/25V or 35V
10-0u¥F at 16V/20V o V; 22:0uF at 6V/I0V or 16V
33-0uF at 6V or 10V 47-0uF at 3V or 6V 100-0.F at 3V,
ALL at 10p each. 10 for 85p, 50 for £4.

TRANSISTORS: 1BC183/183L 1lp I BFY50 20p
BCLO7/8/9 9p | BCI84/IR4L 12p ; BFYS1 20p
BC114 12p | BC212/212L 14p | BFY b2 20p
BC147/8/9  10p { BC547/558A 12p [ AF178 30p
BC163/7/8  12p | BF104 12p | OC7I 12p
BC1s2/182L 11p | BF197 13p | 2N3050 50p

POPULAR DIODES—1N914 6p, 8 for 45p, 18 for 80p:
1NO16 8p, 6 for 45p, 14 for 90p; 1844 5p, 11 for 50p, 24 for
£1; 1N4148 §p, 6 for 27p, 12{or48p; IN4001 5ip; IN4002
8p, IN4003 8}p; IN4004 7p; 1N4005 7ip; IN4006 8p;
IN4007 8{p.
LOW PRICE ZENER DIODES—400mW, Tol. £ 5% ax
5mA. Values available: 3V, 3-6V, 4.7V, 51V, 56V,
62 68V, THV, 82V, 8
13.6V, 15V, 16V, 18V, 20
7p each, t for 39p 14 for 84p. SPECIAL OFFER: 100
Zeners for £5-50,
RESISTORS—-High stability, low noise carbon film 5%,
W at 40°C, W at 70°C. E12 series only—from 226 tu
2-9M ). ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value. SPECIAL PACK: 10 of each
value 220 to 2-2MQ (730 resistors) £5.
SILICON PLASTIC RECTIFIERS—1-5 auip, brand new
wire ended DO27: 100 P.1.V. 7p (4 for 26p); 400 P.L.V. 8p
(4 for 30p): 800 P.I.V. 11p (4 for 42p).
BRIDGE RECTIFIERS—2} amp: 200V 40p; 350V 45p:
600V 86p.
SUBMINIATURE VERTICAL PRESETS—0-1W ouly:
ALL at 5peach: 50,1000, 2200, 4700, 6800, 2.5M,
nM. 1k Q, 22k, 47k 0. 68kQ, 10kQ, 15kQ, 22k Q*
47k 3, 100k 2, 2500, 680k Q. IMQ
PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
CORT OF SEA/AIRMAIL,
PLEASE ADD 8% V.A.T. TO ORDERS
send 8.A.E, for liats of additional ex-atock items.
Wholesale price lists available to bona fide companies.
MARCO TRADING
Dept. E.12, The Old School, Edstaston,
Nr. Wem, 8hropshire
Tel.: Whixall 464 (BTD 004 872)
(Proprs.: Minicost Trading Ltd.)

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.

Veroboard7”::5"app.0-1 Matrix,2for £1-10
P.P. 12%320-15 Matrix, 75p each.

12Volt | Amp Trickle Charger. £i-85P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 2} X 2X | § in with
circuit, £1-374 inc. P.P,

Crouzet Geared Motors, 30 r.p.m. New,
£§-54 inc. P.P.

UHF TV Tuners. Transistorised, £1-65
inc. P.P.

Panels with [.C's on Tip per [.C. min,
order 10 1.C's.

Transformers. 7-5V4-7-5V 4A, 88pinc. P.P.
12-0-12V, 100mA, 90p inc. P.P. 9-0-9V,
100mA, 90p inc. P.P. 29V SOmA, 70p inc.P.P.
Brand new Boxed Rola Celestion Re-
entrant Speakers SD 25 with 100V line trans-
former fitted |50 without transformer £14
inc. P.P.

Transformer. 20 volt, | amp, £1°10 P.P.
Transformer. 45 volt, 2 amp, £2:75 P.P.
Pot Cores. LAI225. Brand new. 4 for
£1-10 P.P.
P.C.Board.5/5,54 X S4in, |0for 70pinc. P.P,
3EG| Scope Tubes with base and con-
nections, £3 inc. P.P.

Transistorised Timer. Variable delay. i 10
or 250V A.C. input. With instructions.
Brand new, £2 inc.P,P. Size 3" x 2" x 2",
Power Unit Components Transformer.
18 volt | amp F/W bridge rectifier, 2 1250
mid capacitors, all new £1°25 per kit. P.P.
Electrolytic Capacitors, 4,000 MF, SOVW,

ALLARD ELECTRONICS

Branded C Full Specifi on
TRANSISTORS |SCR’s Price| DIODES  Price
Price ea. ea.

ea.
AC125/6/7/8 0-15|CR81/05.  0-30|1N914 0-05
AD140/149 0.49|CRSI/I0  0.56 1N4001['1[3140

ADI61/162 0-37|CRS1/20 060
AF114/5/6/7 0-15|CR8L/40  0.45| 1N 4005/6/7/8
AF118 0-35|CRS3/40  0-55 0-08
BC107/8/9  0.08 |CRE7/400 098

BC147/8/9 0-10|CRS16/100 0-85 FREE
BC18 0-10 | CR816/200 0-88 INTRODUCTORY
BC212/374  0.11|CRE16/600 150 OFFER
BCY70/71/720-15{1.C's 25 Metres
1BD131/132 0-35| TBAS0O 1-35|Connecting Wire

BF194/5/6 0.13|free data with every order
SPECIAL (3 x Sm in
OFFER various cofturs)

ZN414 —_—
RADIO I/C || FULL RANGE
£1 Free circ

0. Uit ||gN7400  series,
ZENERS Veroboard, Pots,
BZY88 0-10|Caps, etc., etc.
All voltages Send for Free List
BZX61 series 8.A.E. please
1-3W 7 | e

BRIDGE RECTIFIERS

Price each
piv. 1A 2A  4A
50V 024 0-34 —
100V 0-24 0-38 0-54
2N3 200V 0-27 0-44 0-58

2N3707/8/9 400V — 048 O
2N3819 0-28/ 600V 028 — 074 —

299/30t BALLARDS LANE
LONDON NI28NP
MAIL ORDER ONLY Telephone enquiries:
01-445 5188 Cash withorder. Add V.A.T.
Orders under £2 plus I2p P. & P.

COMPONENTS GALORE. Pack of 500
mixed components manufacturers’ surplus plus
fall out. Pack includes resisiors, carbon and
W.W., capacitors, various, transistors, diodes,
trimmers, potentiometers, etc.

Send £1 plus I15p P. & P. CW.0O. To:

CASCADE COMPONENTS COMPANY
Bankhead Farm, South Queensferry,
West Lothian

COPPER CLAD FIBRE GLASS PANELS 124In x 7in
75p c.p Double sided 85p c.p NEONS, BANK OF
FIVE, WITH 5-C407 driver transistors. 80p c.p. M.C.
METERS. 3 assortsd 2-3in.. £1-30 (30p) 5 FIGURE
RESETTABLE COUNTER. 18/22V. works on 12V,
£2.25 (25p). D.LL. 1Cs ON PANELS. 10 for 80p (10p).
COPPER CLAD PAX. PANELS. 5{ x 5jin, € for 50p;
6 x Sin, 3 for 50p; 113 x 9. 3 for £1; 12§ x 12in, 2 for
£1. All post paid. SMALL UNIT WITH 4BFY51 with
heat sinks, 4 ailicon diodes 650V 13A. 85p c.p. THREE
TRANSISTOR AUDIO/AMP. Transistors equiv. to
AC128, OC72. 40p (10p). 3 for £1 c.p 22-WAY STEP-
PING SWITCH WITH RESET. A.c. mains operated. £1
{25p). VALUPAKS, Pg. 100 s/mica caps, 55p. P11, 100
polystyrene caps. 75p. P18, 3 small panels with 3 uht
transistors on each, 30p. Post 12p Any number of
paks Send 10p stamps for hist of Valupaks, Computer
Panels, etc. Refund on purchase

7Ib ASSORTEQO COMPONENTS £1-78 ¢.p.
3lb COMPUTER PANELS £1-50 c.p.

J.W.B. RADIO

2 Barnfleld Crescent, Sale, Cheshire M33 INL
Postage In brackets. Mali order only.

Disc Ceramics: 100p, 220p. 470p. 1n. 2n2, 4n7 4p each.
Minlature Electrolytics: 1000u.25 22p, 47u/63 8p,
3u3/100, 1u/83, 3ud/50. 10W25 47u/25. 6p each.
150u/40 10p. BC147 11p. BC143 9p. BC149 13p.
BC157, 15p. BC158. 13p. BD131 50p. BD132 55p.
BD139 50p. BD140 §5p. 1N4002 8p. 1N4005 10p. Crystal-
line Farric Chioride 11b Bag 43p « 20p P & P

STAG ELECTRONICS
90 Kingsdale Gardens,
Drighlington, Bradford BD11 1EZ
Tel. 097-330 2075

44" x 13" 75p. inc. P.P,

1114

RESISTORS. 3 W 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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TTLATLOW PRICES!

(All devices exsstock. Prices include VAT)

1/24 25/99 1/24 25/99
7400 0:17 0-I5 7402 017 018
7404 020 0-18 7410 017 015
7420 017 015 7430 0:17 0-15
7440 017 015 7442 074 073
7445 1-03 096 7447AN 0-98 098
7451 017 0-18 7473 0:36 0-34
7474 0-36 034 7475 0:56 050
7576 035 032 7480 053 050
7483 1:02 095 7489 356 333
7490 057 055 7492 0:57 0'53
7493 0:59 0-56 74121 037 035
74123 072 0-67 7486 0:36 0-34
74157  0:87 0.8l 74175 -0t 095

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 £1,
otherwise post free,
J. C. JONES
46 BURSTELLARS, ST. IVES
HUNTINGDON PEI74XX
(Mail Order only)

DRY REED INSERTS
Y ety N
b, < s 7] 7
Overall length -85 (Body lengeh (-17).

Diameter 0-14", Max, ratings 250v D.C. and

00 mA, Gold clad normally open contacts. 69p

per dozen; £4-12 per 100; £30-25 per |,000;
£275 per 10,000. VAT and post paid.
G.W.M. RADIO LTD.

40/42 Portland Road, Worthing, Sussex 0903 34897

BRAND NEW COMPONENTS BY RETURN,
Electrolytics, 15V, 25V, 50V—0-47, 1, 2.2,
47, 10 mF, 4p; 22, 47, 41p; (50V, 5p); 100,
54p; (50V, Tp); 220, 6p; (50V, 9p). Subminiature
bead-type tantalums 0-1/35V, 0-22:/35V,
0-47/35V, 1/35V, 2:2/35V, 4:7/35V, 1016V,
22/16V, 47/6V, 100/3V, 8p. Mylar ¥ilm 100V
0-001, 0:002, 0-005, 0-01, 0-02, 21p; 0-04, 0-05,
3p. Mullard Tubular Polyester 400V E6
series, 0-001-0-022, 3p; 0-033-0-1, 4p. Mullard
miniature ('333 ceramics £.12 series 29, 1-8pF-
47pF, 21p; 56p¥-330pF, 3p. Polystyrene 63V.
E12 series 10pF-1000pl", 2ip; 1200pF-
10000pF, 31p. Miniature Highstab Carbon Film
Resistors 3 W 112 series 59, 1Q-10MQ (10%
over 1MQ), 1p. Postage 8p. DPrices VAT
inclusive, THE C.R. SUPPLY CO., 127
Chesterfleld Road, Sheffield, S8 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, Scend only £1-50 for speedy
delivery to CAPITAL COMPONLNTS, BCM
3276, LONDON, WC1V 6XX.

“GAS SENSOR TGS8105 with circuits £1-90
post free. BARON XLECTRONICS, 176
Brookhurst Avenue, Bromborough, Wirral,
Merseyside, L63 OPI,"

LED’s. Red, Green, Yellow, Sizes: 0-lin,
0-125in, 0-16in, 0-2in. Mixed bags all sizes
and colours. 50 £5, 100 £9, including postage,
VAT. C.W.0. TIndividual types and larger
quantities by negotiation. INDUSTRIAL
ELECTRONIC SUPPLIES (STOCKI'ORT)
LTD., 18la Bramhall TLane, Davenport,
Stockport, (‘heshire.

— — e

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? £3,500 + 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

TURN YOUR S8URPLUS capacitors, transistors,
etc., into cash, Contact COLES-HARDING
& CO., P.O0. Box 5, Frome, Somerset,
Immediate cash settlement.

SITUATIONS VACANT

INTERNATIONAL DISCOTHEQUE company
requires experienced Audio/Installation lingi-
neer for work in England and abroad. Tel.
01-491 7455.
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S8ERVICE SHEETS, Radio, TV, etc. 8,000
models. Catalogue 20p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

EDUCATIONAL

C AND G EXAM

Make sure you succesd with an ICS home study course
for C and G Electrical instailetion Work and Tech-
niclans,  Radio/TV/Electronics Technicians.  Tele-
comms Technicians and Radlo Amateurs

COLOUR TV SERVICING
Make the most of the current boom! Learn the
techniquee of servicing Colour and Mono TV asets
through new home atudy courses. approved by
leading manufacturers.

TECHNICAL TRAINING

Homa study
Engineering.
& E

in and c
Maintanance. Radio, TV. Audio.
ing and Prog i Also

self-build ndlo—lln
Get the quaslifications you need to success Free
detsile from:
International Correspondence Schools,
Dept. 730X, Intertext House,
London SW8 4UJ. Or phone 01-622 9911

MISCELLANEOQUS

Build the Mullard C.C.T.V. Camera
Kits are now available with compre-
hensive construction manual (also
avallable separately at 80p).

SEND 5” x 7" S.A.E. FOR DETAILS TO:
CROFTON ELECTRONICS

124 Colne Road, Twickenham
Middlesex TW2 6QS

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.B.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 429068.

Sinclair Calculators
SENSATION!

Cambridge 8D £15.95
Scientific £26-95
On 7 days’ paid approval

Write now:

| BRAETT EXPORTS
Dept. 'P'', 16 Hengistbury Road.
Southbourne, Bournemouth
| Please add 8% VAT + 45p P.&P.




® Varicag tuning

@ Britain’s best selling metal lacator kit

& Weighs oniy 2202

& Speaker and earphone operation

B Knocks down to oniy 17in

B Prebuilt search coil assemoly

® Five transistor clrcurt

@ Thoraughly professional finish

B You oniy need soidering iron. screwdniver
pliers and anips

@ As sean on BBC 1 8 BBC-2 TV

¥

Send 5.8.8. for leattet

g £9- 80 13-75

LITY
P &P 45p - 78p VAT Pa% 45p, + £1.10 VAT

MINIKITS ELECTRONICS, 355 LANGLEY DRIVE,
WANSTEAD, LONDON E11 2LN (Mall Order Only)

Bum testea
d g

MORE RANGES FOR
LESS MONEY!

AC/DC Multimeter type U4324
A-OC (- 06-3A -6 Ranges.

A-AC 0-3-3A -5 Ranges.

V-DC 0-6-1200 V-9 Ranges

V-AC 3-800 V -8 Ranges

Frequency in the range of 45 to
20kHz. Resistance: 500 ohm to
5 Mohm—S5 ranges. Decibel: — 10
to +~12dB. Accuracy: =2-5%. DC
+4% AC. Dimensions: 167 x 98

x 63mm onty £8 i 85

PSYCHEDELICATESSEN

is the only way to describe the paradise
of FREAKY gear now available from Boffin.

LOOK!
Kits
NO LICENCE EXAM. Transmitter/
Receiver £6.90
Variable-rate, BRIGHT-FLASH, Pocket
Mini-Strobe £2:90

Ready-Made Experimental Modules
Maxi-Volt SPARK GENERATOR ({inch

spark}), 15,000 Volts. £1.90
Mini DREAM-LABORATORY £3-20
SENSITIVE non-anatomical electronic

STETHOSCOPE £3.20
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  £3-20
Psychologmal CROSS-EYED EARS

'Blg Ear SOUND CATCHER £3-20
(All pricesinclude 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
{ree design project sheet

SUPERTESTER 680 R ICE
10 Fields-80 Ranges' Plus
a lot of accessories for
measurements of 500A-AC
100 ADC- Temperature-
50C to +200C- Magnetic
fields up to 15 KGauss-
Phase indicator- EHT 25kV

Transistor Diode Tester. etc.
Dimensions 128 ~ 95 x 32 mm

300 grams 20kOhm'V  Accuracy £1 8 * 50

190 DC Ask for free catalogue Accessories Extra

ALPHANUMERIC NIXIE TUBES B7971

The Aiphanumeric
NIXIE tube has the
abllitys to display
all the letters of
the alphabet

numerals 0 thru 9

and special
characters in a
single tube

From the stand-
pointof both read-
ability and elec-
trical characteris-
tics. the Alpha
numeric NIXIE tube provides many unique benefits
including * All d.c operation % Uniform. continuous
line characters of equa! height * Memory with simple
solid state drive circuits * Readability in high ambient
ight 200 footlamberts brightness * Long fife with
no loss of brightness % Character hetght 24in

Price only 99p|each plus 16p P./P.

SPECIAL OFFER
The Sinclalr-Scientific.
Logs, trig and arithmetlic.
Ail at the touch of a button.
Al iast there s a pocket calculator which
glves you log and trig functions instantly
Full 12 function machins.

With the functlons available on the
Sclentific keyboard. ‘you can handle
directly log,;. antilog,;. sin and arcsin.
cos and arcos. tan and arctan. automatic squaring.
automatic doubling. x? (Including square and other
roots). plus. ot course. addition, subtraction. multipti-
cation. division and any calcuiations based on them.

7-digit scientific notation. 200-decade range. Reverse
Polish logic and 25-hour battery life.

Send for further information 227 . 50
Add 8% VAT to all tems + 35p PaP
ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2QB
Tel. 01-837 7781

fibre optic suppliers

MARE'S TAILS. Build your own decorative lamp unit
and save ££s. Over 7,000 fibres in 18mm ferrute. pro-
tessionally finished, 22in dia. Looks absotutely
stunning in boardroom. foyer or hall. Price £9-70 +
VAT. (Airmail Austraila/New Zealand £2}

CROFON 1610. 64-strand plastic fight condult, bundle
dia. 1:8mm. 0.D. 3-3mm . Im £1-20, 5m £5, 10m £8-70.
FIBROFLEX SIZE 1. 1-14mm, 440 glass fibre light
conduit, very tiexible. 40p per metre

ULTRASONIC TRANSDUCERS SEOS5B. 40kHz Tx/Rx
palr for remote control £3-50.

CIRCULAR POLARISERS, Cut that glare on crt,
LEDs. nixies, meters or almost any sort of display
€nhance contrast ratlo by up to 20 times. If you have
evar used polaroid sunglasses to see through glare on
water you will know [ust how effectlve these can be
Available In red, amber, green or neutral. S0mm
squate 80p, 75mm £1-20, 150mm £4.

LINEAR POLARISERS. Turn your walls into living
kinetic art. Use a pair of KN42 (high Iransmission
high temp.) polarisers to convert your slide pro-
jector into a multi-colour light show. 50mm square.
£1-20 per pair

PHOTODETECTORS. 2N5777 ngh Sensitivity Medium
Speed Photodarlington, 25V (Gain  2.500X).

(10 « 45p). MRD150 Minlature High Speed Siiicon
Phototransistor, 40V max.. 80p (10 + 57p}.

LIGHT EMITTING DIODES. MLED500. TOS2 style red
. 20p {10 + 18p). MLEDS2, infra-red emitter 30p (10 +
27p). XE209. Imm case red 20p (10 - 18p). XE209.
amber or green 30p (10 « 27p)

PLASTIC OPTICAL MONOFIBRE. We stock plastic
fibres in diameters from 0 125mm 1o 1-5mm. Low
cost. easy 1o use.

FREE OFFER. During Novembes we will send 2m FP20
{0-5mm monolibre) FREE to P.E. readers. together
with our short form cat. with full details of prices
OPTIKITS, LENSES and ACCESSORIES. Send 9 x 6in
S.A.E and mark Nov. Offer

VAT. Please add 8% 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 dlmmmg controls. This
unit was designed for use by hire firms and has

proved to be very reliable
MODULE (ready built}, £16 99. KIT, £14:99,
DIMMERS : 2-way wallmounting units, 89p.
THEATRE AND DISCO/CLUB DIMMERS
CUSTOM BUILT
Written enquiries and Mail Order only to:
SELEKTRON

2) Priors Road, Windsor, Berks. SL4 4PD

SLOW SPEED MOTORS required (about 1r:p.am.)
any quantity counsidered.  I'hone Mr. SMIT [ 8
061-633 3527.

1116

METER REPAIRS. ‘Awmmeters, voltineters,
multi-range meters, ete.  Sewd to METHER
REPAIRS, 21 Mount Road, Thundersley
Bentleet, s NN7INAL

FLUORESCENT
LIGHT
KIT

You can build this reverse polarity proat
light for use in homes, garages, caravans, for
camping, or emergency Highting. Everything is
supplied: the tabe, white enamelied metalwork,
first quality camponents, P.C.B., instructions, etc.

Price only  £3-19 Inc VAT
Ready buit £3-78 poSE

ackin:
Diffuser oniv 59p extra 2 e

2rices Include Iid,
205t and packjng 109 extra on afl A

4% bigh
i

Qdder now 10—

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 . £17-50
Power Amp ... £8125
Pre-Amp ... ... £330
Stereo Decoder ... ... £7-64
P.S.U. .. £5'50
Transformer ... £687
‘Chassis s £3-57
TAX EXCLUDED POST FREE

Further information gladly supplied on request

TELERADIO
325-7 Fore Street, London N% OPE

01-807 3719
WCLOSED THURSDAYS

P.C. BOARDS FOR THE PE. 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 undritied, £1'25 the
pair plus 12p VAT. All Post Eree.
WASCO ELECTRONICS
Queen Street, Lancaster LAl IRX

ENAMELLED COPPER WIRE

S.W.G. 11b Reel i!b Ree}
10-14 £1:90 £1.05
15-19 £2:00 £1-10
20-24 £2.05 £1-15
25-29 £2:10 £1-20
30-34 £2:20 £1.28
35-40 £2.35 £1-35

Ali the above prices are inclusive in U.K,

COPPER SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone 061-224 3553

LOUD 6V SIRENS for burglar alarms, ete.
tnew and boxed) £1-20. Add 10p P &P
List No. 9 6p. GRIMSBY ELECTRONICS
64 Tennyson Road, ('leethorpes, Lincs.

AUDIOSCAN, the “‘do-it-yoursel{" speaker
mail-order speeialists. High fidelity speaker
kits, chassis units, sound ahsorbent, grille
fabric and much more. Send s.a.e. for bargain
fist to: AUDIOSCAN, Dept. K7, ¢ Princes
Square, Harrogate, Yorkshire.
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HARDWARE B8UPPLIE8—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, DLridges, audio, R.F. generators,
turnmbles tapeheads, stabilised P.5.C. s, sweep
genemtorq, test equipment, etc. Lm\or Beed -
ing 236.

PRINTED CIRCUIT MANUFACTURERS offer
any P.E. Project P.U. ready drilled. One
Price 65§p. C.W.0. 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
hy 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.
E’s and I's 63inx 5}in 1}in tongue. Winding
space 3kin X 1%in. Twelve to the pound at
48p/1b plus 50p per 101b postage, C.W.D. to:
DIATHERM F¥FURNACLS, 23 Greencourt
Road, Petts Wood, Kent.

AERIAL BOOSTERS £3. We make three
types of aerial boosters: L45—UHF625,
L12—VHF405, L11—VHF radio. TELE-
VISION VALVES. DMost types. Any 5 45p.
S.A.E, leaflets, LANCASHIRE MAIL-
ORDER, 6 William Street, Stubbins, Rams-
bottom, Buty, Lancs.

ALUMINIUM PIECES for Practical Electronics
COTV Camera. Set of 4, £2 inc. P.&P.
Terms C.W.0. Quotes for other projects.
NEW ERA, “Ravenstor”’, Lower Stock Road,
Stock, Essex.

We make transformers

OSMABET LTD amongst other things.

AUTO TRANSFORMERS, 110/200/220/240V

30W, £1-70; 50W, £2.40; 75W, £2-85; 100W, £3-80;
500W, £10-80; 750W, £14- 25 1000W, £18-00, etc.
LOW VOLTAGE TRANSFORMERS

Prim. 200/240V a.c. 6-3V 1:54, £1-20; 3., £1.50;
6A, £2-55; 12V 1:34, £l 50 34, £2-85; 6ACT, £3-40;
18V 154 CT, £2 55 CT

£3-45; 5A, £4-80; 84, £73
CT, £4- 50} 50V 6A CT, £13.50
£4-90; 12V 4A+12V 1A, £4-90,

LT TRANSFORMERS TAPPED SEC. Prim. 200/240V
0-10-12-14-16-18V 24, £2-60; 4A, £8.75;
0-12-1 24-30V 24, £3-4 44, £4-50;
0-5-20-30-40-60V 17, £3 24, £4-50;
0-40-50-60-80-90-100-110V 14, £4-90.

MIDGET RECTIFIER TRANSFORMERS.

For FW rect, 200/240V a.c. 9-0-9V 0-3A; 12-0-12V
0-25A; 20-0-20V 0-15A, 6V 0-0A + 6V 0-5A; 9V
0-35A + 9V 0.3: 2V 0-25A 4+ 12V 0-25A or
20V 0-15A + 12V 0-15A at £1-65 each; 9-0-9V 1A,
£1-35; 12-0-12V 1A or 20-0-20V 0-75A £1-50 each.
MAINS TRANSFORMERS

Prim. 200/240V a.c. TX6 sec., 4256-0-425 500 Ma,
63V CT 6A, 6:3V CT 64, 0-5-6:3V 3A, £16-50;
TX1 425-0-425V 250 Ma, 6-:3V CT 4A, 6-3V CT 44,
0-5-6:3V 34, £97 MT3 an 0-110-240V sec,
250V 100 Ma, 6-3 2.7

o/p TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3-8-150hms, A-A 6:6KQ 30W,
£6-70; A-A 3K Q 50W, £0-00; 100W (EL34 KT88,
etc.), £15:76; tapped Multi O/P 10W £3.

G.E.C, MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 35p.
LOUDSPEAKERS FOR AMPLIFIERS

BAKER 25W, £7.80: 35W, £8:40: HI-FI Major
Module 20W w/tweeter Xover, £11-80; Bakerspeaker
lists; FANE; 50W, £10:50; 60w, £13.50; HI-FI
apeakers, EMI bass 13 X 8in, £2-00; 5in 80, £1-15;
7x4in 150, £1.60;- 8x3in 3, &, 15, 25 or R0Q,
£1-76 each.

LOUDSPEAKERS

2%in 8, 16 or 750, 2lin 3 or 250, 3in 3, 8, 25 or
350, 3%in 8, 15 or 80Q 80p each: 5in 3, 8 or 25 Q,
5% 3in 3 or 80, £1.05; 7 x4in 3 or 150, 6}in 30,
£1.25; IOXSJan.i -50.

SPEAKER MATCHING TRANSFORMERS

12W 3to 8 or 15Q up or down £1-30.

“INSTANT"” BULK TAPE/CASSETTE ERASER
Instant erasure, any diameter tape spools, cassettes,

Vo2A425V 24,

s B,

ALUMINIUM BOXES. ' Allsizes, sheet alumin-
ium, stock sizes, metal cases, etc. Send
S8.A.E. for complete list. 8. BLAKE, 21
Widmore Road, Hillingdon Middx.

P.C.B.'s. {in glass fibre, ready drilled, for
most P.E. projects, 8p/sq. in plus . & P, 10p.
M. & G. PYWELL, 18 Goverton Square,
Bulwell, Nottingham.

tises tape heads. 200/240V a.c. £3-25,
SYNCHRONOUS GEARED-MOTORS, 230/240V
Brand new, Smiths. Built-in gear box, 2 RPH,
75p each.

Carriage and VAT extra on all orders.
8.A.E, ENQUIRIES-LISTS, MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx, HA8 8YG
Tel.01-958 9314

New Cambridge Memory £20-95 (£1 95)
Cambnidge Assembled £15-95 (£1 55)
Sinclair Scientific £22-45 (£2 05)
Executive with Memory £25-95 (£2 49)

FERRANTI ZN414
IC radio chip with data, £1-20(22p) Aiso available kit of
extira parts to complete a radio, £2-45 (42p) Send
S.A.E. for free leaflet.

SINCLAIR PROJECT 80
AFU

-38 (73p)
240 :5-12 (63p)
260 ,£6-38 (73p)
Q16 '£7.21 (80p)
PZ5 £5-11 (63p)
P26 £7-79 (84p)
P28 £7-36 (80p)

Decoder £7-75 (84p) Trans for P28. £3 ns(sop\ Tuner
£11-62 (€1 37) Stereo 80, £11-62 (£1-37) Project 805
£29-95 (£2 80) Project 80580, £33-95 (£3 10}

ECONOMICAL
QUADRAPHONICS
Introducing the Napolex
QA10 self-contained matrix
quadraphonic synthesizer
Just feed the output of any
sterec system {including Project 80 or 60) into it and
hook on 4 speakers tc obtain the iatest experience in
sound Send S.A.E forfree leaflet. Only £10-15(£1-10).

of synthesis modules,

sample/hold/envelope

SYNTHESISER

Modules by Dewtron®

SRR

2 %
)Jm.) 2 qxl\) '.HJ

I

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
some of extremely precision
design, e.g. VCO-2 log-law oscillator; 3-wave o/ps;
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,
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

Famous "‘Modumatrix’’
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SINCLAIR
SUPER IC12
B6W rms power
With 44 page
booklet and
printed circunt
£1-80 {40p).

NEW SINCLAIR 1C20
High power IC audio amphfier chip. £8-45 (£1-05)

DELUXE KIT FOR THE I1C12

Includes all parts for the printed circuit and volume
bass and treble controls needed to compigte the mono
version, £1-70 (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 8in 8 ohm, £1-65 (37p).
PREAMP KITS FOR THE IC12

Type 1for magnetic pickups, mics and tuners Mono
model, £1-40 (25p) Stereo model. £2:50 (33p) Type 2
for ceramic or crystal pickups. Mono. T0p (19p)
Stereo. £1-40 (24p).

SEND S.AE FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR BARGAINS
The most versatile battery
eliminator ever offered
Switched output of 3, 44,
6, 74. 9 and 12V at 500mA,
£3-90 (70p)

Other eliminators stocked
250mA-—3 way switched
modei gving 6, T3 and 9V.
£2-25 (55p).

50mA—6V, £1-95 (40p). 9V
£1-95 (40p). 73V cassette
type. £2-50 {(40p) Double 6V - 6V, £2-75 (43p) 9V ~ 9V,
£2-75 (43p)

500mA—Heavy duty deluxe models 6V £2:-78 (55p)
74V, £2-78 (55p) 8V, £2-78 {55p)

S-DECS AND T-DECS

£1-98 (31p)
T—DEC £3-63 (47p)
u-DEC A £3-99 (51p)
u-DEC B £6-99 (81p)

IC carriers 16 dil—plain,
81p  (15p). With socket,
£1-77 (25p). 10 T05—plain,
78p (15p). With socket.
£1-68 (24p).

Experiment guides—A, £1-50 (26p), B. £1-77 (29p),
C. 90p (18p). D. £2-40 (35p). E £4-20 (53p).

SWANLEY ELECTRONICS

P.O. Box 68, Swanley, Kent BR8 8TQ
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 c‘harged on overseas orders
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““SLO-SYN" 3-LEAD
SYNCHRONOUS STEPPING
MOTOR

Ultra PRECISION
CENTRIFUGAL BLOWER
by Air Control Ltd.

. 30 segments individually balanced in

hoiding torque of 300oz/in with 35v at 0-35 amps
through winding. For AC. (synchronous) opseration at
120r.. 50Hz. Speed 80 rpm at B0Hz . 72 rpm. STEPPING
Holding torque at 50 steps per second—100 oz In. Can
be wired to give 100 or 200 steps per revolution with |
sccuracy of 0:1° per step non-cumulstive. Torque
characteristics can be modified by simple R.C. circults
Dimensions: dia. 4. body isngth 43"  spindle length

Type SS15  These 5 ¥ *.\ heavy cast alioy case. 2,300 r.p.m. 240 V
fine motors are % a.c. Very powerful and silent running.
easily reversed. Sy ‘| 53" dia. 3"inletdia. Outiet flange 3" x 24’
starting and  stop- l’ | Limited number only £8-95. P. & P
ping In less than 5° il 40p
without  electrical
or hanical —
braking. Simple L
relay circult can MAINS

be appiled to give DC.. to winding for a8 maximum | SOLENOID

SILVANIA
MAGNETIC SWITCH

Now compiete with reference magnet'

A magnetically activated switch, vacuum sealed
in a glass envelope. Siiver contacts, normally
closed. Rated 3amp at 120v. 1jamp at 240v.
Size: (approx.) 14" long x 1" dia. Ideal for
burglar alarms. security systems etc.. and
wheraver non-mechanical switching is required
10 for £2-10; P. & P 15p. 50 for £8; 100 for £15-50.
FREE P. & P. over 10

This little  unit gives
vertical litt of approxi-
mately 1 through hinged
slbow Bracket Incor-
porates 2 fixing screws. Length of arm. 2§ 240V AC
Pull at coll Is approximately tib. £1. FREE P & P
Special quotes tor quantities

2;" % dia. Welght 6; Ibs. BRAND NEW in maker's

Fibre-giass copper-clad laminate. Finest quallty epoxy
resin base. Heat resistant. ideal for P.C. 5. Size 12°
127,24 % 127, 24" x 24", FULL SHEET 43" x 37" (11sq. #t.)
Singie-sided Copper with thickness of W 64
Aiso double-sided & 5 . 4  £1 per sq. ft Cut sizes
{1-10sq. f.) 25p P. A P. Full Sheet €8 each. Carr £1for 1st
sheet plus 25p each additional sheet

SMITHS RINGER-TIMER

packing. Offerad at less than { maker's price. SOLENOIDS
OUR PRICE ONLY £15 by WESTOOL
NORPLEX 240AC type MMS6
Wb pull, 247 % 17 x

240AC type MM4. 2ib. pull.
1§ % 14" x 1" Travel }" 70p

AMPEX 7-5V. D.C. MOTOR

An ultra precision tape motor
designed for use in the AG2G
portable recorder. Torque
450GM/CM. Stall load at 500ma
Draws 60ma on run. §00rom =
speed adjustmant. internal AF/RF
suppression. {" dla. x 1”spindle,
motor 3" dia. 1 Orlginat
cost £16-50. QUR PRICE £3-30.
P. & P. 25p. Quantities available
Mu-metal enclosure avallable
75p each. FREEP. & P

each. P & P. 10p. Quantity
discounts 10-50 10°%, 50 up-
wards 25%

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

‘mpedance approx. 20001, output 60 or 80 DB at V Kc
As used in deaf sids. bugging device etc Size (60 DB)

Reliable 15 minute times, Ispr_ing5 wound OPEN FRAME

(concurrent with time setting) 15 x 1min

divisions. approximately §  between shaded pole

divisions. Panel mounting with chrome | GEARED MOTORS

bezel 31" dia. £1-40. 15p P & P (Durat gear case)
240 AC.. 28rpm. NEW

HIGH TORQUE, approx
overall size: 34" x 3}
24" + spindle }” dim. as iliustrated. £2-70. P. & P 30p
Similar to above. 19rpm £2:70. P. & P. 30p

110rpm with pressed steel gear case (simlitar to above but

ALL PRICES INCLUDE V.A.T.
Whilst we ‘welcome official
orders from established com-
panies and Educational Depart-
ments, it is no longer practical to
invoice goods under £5. There-
fore, please remit cash with

x4 x4 (80 DB) ' 4" {7 Ex-equipment. ail
tested £1:20 each P & P FREE

SLIGHTLY SMALLER). £2-70. P. & P. 30p

orders below this amount.

ELECTRO' TECH COMPONENTS LTD.

315/317, EDGWARE ROAD,
LONDON, W2.
Tel: 01-723 5667 01-402 sssu

LOWEST PRICES
IN THE BOOK!

LOOK!

7400-5  0-20 | 7437 0-3 [7476 0-42 | 72702 0-45 [IN40DY 0-06
7406-7  0-48 | 7438 0-38 |7482 0-89 | 72708 031 [IN4002  0-08
7408-9  0.20 | 7440 020 | 7483 1-25 | 72710 0-37 |IN4003  0-07
7410 0-20 | 7442 0.8 | 7485 1-65 | 72723 0-80 |IN4006  0-08
7412 026 | 7445 1.60 | 7486 0-46 | 72741 0-36 |IN4007  0-92
7413 038 | 7447 1-30 [7489 4-95'| 72747 1:00 |IN4148  0-05
7416 0-44 | 7450 0-20 | 7490 0-86 | 72748 0-36 | OA47 0-07
7417 0-30 | 7451 0-20 |7491 1-10 | ZN414 1-25 [ OA90 0-08
7420 0-200 | 7453 0-20 |7432 0-70 | TAAIS0 2-10 | OA91 0-08
7422 0-28 | 7454 0-20 | 7493 0-68 | LM301B  0-75 |QA200  0-06
7425 0-36 | 7460 0-20 [7494 0-90 | CA3046  0-70 | OA202  ©0-09
7427 0-45 | 7470 0-34 [7495 0-82 | CA3036  1-00 | IN916 0-06
7428 0-45 | 7472 0-34 | 7496 0-98 | CA3028  1-20 |BB105  0.45
7430 0-20 | 7473 0-45 |74100 2-20 | CA3090Q 4-50 |1S44 005
7432 0-45 | 7474 0-42 |74141 0-99 | NESSS  0.85 [TIL208  0-27
7433 0-45 | 7475 0-80 |74192 2:12 | TAA661B  1-40 | OA81 0-07
BC107 0-10 1BCY70  0-13 (OC23 0-48 | 2N930 0-20 | 2N3702  0-10
BC108 0-10 {BCYN 0-12 |QC24 0-47 | 2N1131 0-22 |2N3703  0-10
BC109  0-10 |8CYr2  0-12 {OC28 0-70 [2N1132  0-28 [2N3705  6-10
BC177 0-22 |BD121 0-78 |0OC35 0-80 [ 2N1711  0-10 | 2N3706  0-10
BC178  0-22 |BFY50  0-25 |OC170  0-25 | 2N1893  0-52 |2N3707  o0-10
BC179 0:24 | BFY51 0-21 |OC171 0-25 | 2N2219  0-40 | 2N3819  0-20
BC182 0-10 [ BFYS2 0-22 [TIP30A  0-82 [ 2N2904  0-40 | 2N3820  0-45
BC183  0-10 |BSX20  0-18 |TiP29A  0-52 | 2N2905  0-23 | 2N3823  ¢.21
BC184 0:10 | OC44 0-20 - TIP4IA 0-85 | 2N3053 0-18 | 2N3442 1-45
BC212 0:12 [OCas 0-20 [TIP42A  0-90 | 2N3054  0-48 | 3N140 0-98
BC213  0-12 |OC71 0-13 [ZTX304  0-26 | 2N3055  0-48 [3N141 0-88
BC214 0-12 jOC84 0-25 [ZTX504  0-35 [ 2N3391  0-29 |3N142 085

Electrosil TR5 resistors 2%, 3p; TR6, 4p; TR4, 10p. Wirewound resistors, all
values 2-5W, 10p; 6W, 10p: W, 12p; 12W, 15p. Diecast boxes 44in x 2iIn x 1in
40p; 44in x 24in x 20, 50p; T§in x 44in x 2in, £1-25. Solder 18 s.w.g., £1-80/Ib.
Dalo pen. 75p. Litesold irons, 10W, £1-75; 25W, £1-75; spare bits, 6p. Fibreglass
P.C.B., cut to size, 1p per sq.ln. Presets, 5p. Disc ceramics, all values, 3p.
Tantalum beads, ail at 13p. I.C. sockets, 8-pin, 18p; 16-pin, 18p; 14-pin, 15p.
BZY88 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. ptugs, 16p. Full specification devices discounts for quantity—
Many more items available. Send for lists, etc. Cash with order.
Mail order only. P. & P. 12p.

ey

VAT INCLUSIVE! POST FREE OVER £2!
P E C 49-51 St. Mary's Road, Oatiands

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.l. suppression.

* Fully machined and painted die-cast case with AMP termination
connector block.

* Custom wound transformer.

* NOW AVAILABLE IN 6V. and 12V.

* 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 cogether with ready drifled,

roller tinned professional quality fibreglass printed circuit board.

—Uses original plugs, points and coil.—No special parts or extras

required. (Case size: 7}in X 4}in X 2in)

* All components available separately.—S.A.E. with enquiries.

* Construction manual available separately 25p.

Cost £11°78 incl. carr. and ins. or ready built and tested £14:49

Conversion kit from Mk. | to Mk. 2. For constructors already

possessing Mk. | Kits.—Miniature P.C. assembly £1 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 1UZ

Village, Weybridge, Surrey
1118
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SUPERSOUND 13 HI-FI MONO
AMPL'F'ER A superb solid state audio

amplifier. Brand new

components throughout.

5 Silicon transistors
plus 2 power out-put
transistorsin push-pull.
Full wave rectifica.
tion. Output approx.
13 watts r.m.s. into
8 ohms. Frequency
response 12Hz. 30K Hz
4 3db. Fully integrated
pre-amplifier  stage  with
separate Volunie, Bass boost and
Treble cut controls. Buitable for 8-15 ohn speakers.
Input for ceramic or crystal cartridge. Bensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overail size 3 high x 67 wide X 74" eep.
AC 200/250V. PRICE £11.80. P. & P. 50p.

DE LUXE STEREO AMPLIFIER

A.C. mains
240 v
Using
heavy duty
tully isola-
ted mains
transform -
er with full
wave recti-
fication
giving ade-
4 U at e
smoothing with negiigible 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 trehle hoost and
cut. A dualvolume controlisused. Balance ofthe leftand
right hand channels can be adjusted by means of a sepa-
rate ‘Balance' control fitted at the rear of the chassis,
Input sensitivity is approximately 300m/v for full peak
output of 4 watta per channel (8 watts mono), into 3 ohm
speakers. Fullnegative feedback in a carefully calculated
circuit,ailows high volumelevelsto beused with negligible
dlstoruou Supplied complete with knobs, chassis size
11"w X 47d. Overall height inciuding \al\'es 5”. Ready
built and tested to a high atandard. £10-22, P. & P. 30p.

POWER SUPPLY UNIT 200/240v. A.C. injput.

switched fully smoothed D.C. ontputs giving 6v.
74v.and 9v. and 12v. at 1 amp onlead.

Fitted insulated output termirals andpllotlampind:cator.
Hammer finish metal case overall size 67 X 34" x 24",
Suitable for Transistor Radios, Tape Recorders, Ampli-

Dot st Price £4-90, P. & P. 35p.

built and tested.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-10 yd. length. P. & P. 15p
per yd. (min. 1 yd.). 8.A.E. for samples.

Four
and

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 lateat cireuitry
techniques with high-grain, low noise IF atages.
Automatic frequency control to “‘lock on'' station and
prevent drift. 1C stereo decoder for maximum stereo
separation. I.LE.D. for stereo beacon indicator. Nom-
inal output of tuner H00mV. Approximate size 12§in wide
X 8in deep by 23in high. Supplied ready built, fully
tested and fully guaranteed (not available 1n kit form).

Price £21-60. Post and Packing 50p.
STEREO-DECODER SIZE 2" x3"x }"

Ready built. Pre-aligned and tested.
Sens. 20-560mV for 9-16V neg.
earthy 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 an\l tips)
supplied. £5 plus 10p P. & }

Btereo beacon light if reqmred 40p
extra,

PRECISION ENGINEERED PLINTHS

Beautifully constructe:d in heavy gauge ‘‘Colorcoat’

plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 6000. 2500, 5100,
8P25 11 and III, SLA&SB, ATGO etc. for B.S.R. ClLo9,
C120, A2l etc. Black leatherette finish. Bize 124" X

1417 x 34" high (approx. 74" high, including rigid
snioked acrylic cover). NOW ONLY £4-78. P. & I’ 70p.
LATEST ACOS GP91/18C mono compatible cartridge with
t/o stylus for LP/EP/:B Universal mounting bracket.,
£1-48. P. & P.

SONOTONE DTAHC COMPATIBLE STEREQ CARTRIDGE
T/O stylue Diamond Stereo LP and Sapphire 78.

ONLY £2-27. P. & I’. 10p. Also available fited with twin
Diamond T/Q stylus for Stereo LP. £2.76. P. & P. 15}

LATEST RONETTE T/0 STEREOICOMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. £1-80. P. & P. 15p.
LATEST RONETTE T/C MOKO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only £1-47. I'. & P. 15p.

HARVERSON'S SUPER MONO AMPLIFIER

A super quallty gram amplitier using a 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. Chaassis size only 7in. wide
X 3in. deep X 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New cotipletely wired and
tested with good quality output transformer.

& P. 40p. BARGAIN PRICE ‘378

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS (H\mg 13 alternatlves Primary: 0-210-240v.
8 tions 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 3in. Ioug X 3iin. wide x 3in.
deep. Price £2.31. P. & P. 40p.

MAINS TRANSFORMER. For transistor power aupplies.
Pro. 200/240v. Bec. 9-0-9 at 500 mA. £1-10. P. & P. 25p.
Pri.200/240v. 8ec. 12-0 12at 1 aup. £1-21. P. & P. 26p.
Pri. 200/240v. Sec. 10-0-10at 2amp. £1-82. P. & P. 35p.

HI-GRADE COPPER LAMINATE BOARDS
8% x 6°. Five for 80p plua 30p P. & P

GENERAL PURPOSE HIGH STABILITY

TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or traneistor equipment. 9-18v.
battery or from H.T line 200/300v. Frequency
response 15Hz--25KHz. Gain 26dB. Bolid encap-
sulation size 13" x 11" x 1”. HBrand new complete
with instructiona. Price 88p. P. & P. 15p.

HANDBOOX OF TRANSISTOR EQUIVS. AND SUBS.
A must for servicemen and home constructors. Including
many 1000°s of British, U.8.A. European and Japanese
transistors. ONLY 40p. Post 5p.

QUALITY RECORD PLAYER AMPLIFIER MX. I{
A top quality record plaver amplifier employing heavy
duty double wound mains transformer, ECC83. EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transfornier matched for 3 ohm
speaker. Size 7in wide X 3in deep X 6in high. Ready
built and tested. PRICE £4-81. P. & P. 50p.

ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £68-20. P. & P. 60p.

HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Bize 16” high x 104~
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 ohins impedance.

Carr.

OUR PRICE £910. Carr. 75p.

Cabinet Available Separately £4-88. Carr. 65p
Also available in 8 ohims with EMI 137 x 8" bass
apeaker with parasitic tweeter £7-80. Carr. 75p.

LOUDSPEAKER BARGAINS

5in.30hm £1-25,P. & P.15p. 7 X 4in. aohmil 40 12 &P
20p. 10 X 6in. 3 or 15 ohm £2-10, P. & P. 1.1,
8 % Oin. 3 ohm with high flux magnet £1-70, P & P. 20p
E.M.I. 13} x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm £3:50, P. & P. 30p.
E.M.I.13 x 8in 3, 8 or 15 ohm with two inbuilt tweeters
and crossover network £4- 85, P. & P. 30p

E.M I.tweeter. Approx.34”. Avai]able.&orﬁor 15 ohma,
£1-25 + 20p. P. & P.

BRAND NEW. Bakers Loudspeakers at aubstantial dis-
counts. 12in. 15w. H/DD B8peakers, 3, 8 or 15 ohms.
State which. Current production by well-known British
maker. Now with Hiflux ceramic ferrobar magnet

3 Reference E: diag for El ic s and
Designers, covering between them transistor character-
istic, diode and transistor equivalents. Many thousands
of up to date European types listed.

Diode Equivalents 80p. Transistor Eqmvnlentl
Transistor Characteristics £1-15. POST FREE

Al three together £2-80.

NEW ISSUE
Thytristor, Triac, Diac etc. encyclopedias 95p. Post Free.

980p.

8 pole 3 way 2 bank low loss Yaxley type switches 1§~
sections. Standard spindle. 2 switches 64p + 10p P. & P.

bly £7-50. Guitar models: 25w. £7-50. 35w. £8-50.
P & P.45p.

SPECIAL BARGAIN OFFER!

Limited number of BSR Cl123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY £7-88 + p. & p. 60p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi SBtereo Amplifier Kit. Uses 14
transistors including Silicon Tranaistors in the first five
stages on each channel resulting in even lower jnoise
level with improved senvitivity. lutegrated pre-aip with
Bass, Treble and twe Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Outputstage for any speakers{roni 5 to 13 ohms. Coimpact
design, all parts supplied includlng drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodiged aluminium front panel with matching kuobs,
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.n.s. per channel into 5 ohins., Fre-
quency response + 3dB 12-30,000 Hz Sensitivity: better
than 80mV into 1IMQ. Full power bandwidth: 4+ 34B
12-15,000 Hz. Bass, boost approx. to 4 12dB. Treble
cut. approx. to —16dB. Negative feedback 184B over
wain amp. Power requirements 35v. at 1-0 amp.
Overall Size 12°w. X 87d. x 2}~

Fully detailed 7 page construction mannal and parts
list free with kit or send 18p plus large 8.A

AMPLIFIER K1T £11. 34 P & P. 30p
(Magnetic input «.umpuuenls 33p extra)

POWER PACK £3:.46 P. & P. 40p
CABINET s £3-46 P. & P. 40p
{Post Free xf all umu p\m.hased at same time)

Full after sales service
Also available ready built and tested £24:60, Post Free.
Note: The above amplifier is suitable for feeding two moro
sources into inputs{e g. mike, radio, twin record decks, ete.)
and willthen provide mizing and fading facilities for med-

ium powered Hi-Fi Dircotheque use, ele.

3-VALVE AUDIO

AMPLIFIER HA34 MK IIL
Designed for Hi-I"i reproduc-
tion of records, A.C. Mains
operation. Ready built on
plated heavy gauge metal
chasasis, size 7§"w. x 4°d. x
41"h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and outputtrans-
former matched for 3 obm
speaker. Separate volume control and now with improved
wide range tone controls glving bass and treble lift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
mounting of controts. Complete with knobs, valves, etc.,
wired and tested for only £5-90. P. & P. 45p

HSL “FOUR’ AMPLIFIER KIT. Similar h\ nppenmnce
to HA34 above but employs entirely different and
advanced circuitry. Completa set of parta, etc. £4.82.
P. & P.40p.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylisbly finished
monaural amplifier
with an output of
14 watta from 2
EL84s in push-puli.
Buper reproduction
of both music and
speech, with negli-
gible hum. Scparate
inputa for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3—-15 ) speakerand 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECCB3,
EF86 and EZB80 rectifier. Simple instruction booklet
15p % SAE (Free with parts). All parts sold separately.
ONLY £9-60. P. & P. 80p. Alsoavailable ready built and
tested £12-75. P. & P. 70p.

12in. “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak handling. 3 or 8 or 15 ohm (state which) £2:70.
& P. 36p
“POLY PLANAR" WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 111" x 14 }* X 14" deep. Weight 1%0z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can he mounted on ceilings,
walls, doors, under tahles, etc., and used with or without
baffle. Send S.A.E. for full details. Only £6-43 each.
P. & P. 34p.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable texifoam ear-
muffs. Wired and fitted with standard stereo iin jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono.
PRICE £3:24. P. & P. 25p.

PRICES INCLUDE VAT AT 8

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday

Closed Wednesday.

A few minules from South Wimble-
don Tube Station

HARVERSON SURPLUS CO. LTD.
(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.19 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. ON OVERSEAS ORDERS
CHARGED EXTRA.

Practical Electronics December 1974
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GIRO NO. 331 7056

C.W.0. only. P. & P. 10p on orders below £5
Discount: £10-10%, £20-15%, {except net items)
Export Order enquiries welcome (VAT free)
Official Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT

SPECIAL RESISTOR KITS (Prices include Post and Packing).

10EI2 W KIT: 10 of each EI2 value, 22 ohms—1M, a total of 570 (CARBON FILM 59%). £3-65 net
10E12 W KIT: 10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON FiLM 5%,). £3-85 net
25E12 §W KIT: 25 of each Ei2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%,). £8-35 net
25E12 § W KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 59%,), £B: 45 net
S5EI2 jW KIT: 5 of each EI2 value,
PLEASE NOTE: DUE TO CURRENT WORLD SHORTAGES THES
CONTAIN 8OTH WATTAGE AND VALUE SUBSTITUTIONS.

10 ohms—IM, a total of 305

METAL FILM 5°%), £2.85 net
KITS MAY TEMPORARILY

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. Mounting: 0-01uF, 0-015uF, 0-:022uF, 0-033;F, 0:047uF, 3ip. 0-068uF,
O 1uFy 43p. 0-15uF, 4§p. 0-22uF, Sip. 0-33uF, Bp. 0-47uF, 9p. 0-63uF, 12p, I uF,
(5p. I-5uF, 23p. 2:2uF, 26p.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V : 0-001 uF, 0:0015uF, 0-0022uF, 0-0033uF, 2§p. 0-0047uF, 3p. 0-0068uF, 0-01iF,
0-015uF, 0-22uF, 0-033uF, 3ip. 0-047uF, 0-068uF, 01 uF, 43p. O-15uF, 64p. 0-22uF,
Bip. 0-33uF, 12p. 0-47uF, 14p.

160V: 0-0luF, 0-015uF, 0:02uF, Ip. 0-047uF, 0-068uF, 3ip. O 1 uF, 43p. 0 i5uF, 5p.
0:2214F, S§p. 0-33uF, 63p. 0-47uF, Bip. 0-68uF, 12p. I F, 14p

MINIATURE CERAMIC PLATE CAPACITORS

50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,
560, 680, B20. 1K, IK5, 2K2, 3K3, 4K7, 6K8, (uF) 0-01, 0-015, 0-02, 0-033, 0-047,
2}p each. 0-1, 30V, 4{p.

POLYSTYRENE CAPACITORS 60V 5%.

(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, t500, 2200, 3300,
4700, 10,000, 4{p.

RESISTORS

CF—High Stab Carbon Film 5%. MF—High Stab Metal Film, 5%,.
W, 9

Type Range 1.99 100-499 500-999 1000 + Size mm
% CF 22-1M | 075 0-60 0:55 2:4 x7-5
E CF 22.2M2 0-75 0-60 058 39 x 105
+ CF 22-1M_ 0-75 0-60 055 55 x 16
3 MF 10-2M7 2 1-54 1-32 |8 3 x7
¥ MF 10-2M2 2 1-43 1-21 0-99 42 x 10-8
| MF 10-10M 3 1-98 181 1-65 66 x 18
2 MF 10-10M 45 352 308 275 8 x 175
For value mixing prices, please refer to our catalogue (price in pence each).

VALUES AVAILABLE—E12 Series only. Net prices above 100,

PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vertical or horizontal 6p each

1K, 2K2, 4K7, |0K, etc. up to

Mg
SUB-MIN, 0-05W Vertical. 1000 to 220K Q2 Sp each

(P.E.

Tel.: Cheddington 668446 (5td. Code 0296)
CATALOGUE No. 3 20p.

61l CHEDDINGTON ROAD, PITSTONE,

T T e R . S T S SR R S A S D A A AT MR A S S
B- H- COMPON ENT FACTORS LTD- R LEIGHTON BUZZARD, sios,Lwvo

Wavechange Switches

P, 4W,; 1P, 12W; 2P,
2W,; 2P, 4W,; 2P, 6W
3P, 3W. 4P, 2W, 3P,
4W; 4P, 3W, 30p

- ) VEROBOARD 01 015 POTENTIOMETERS
Miniature Mullard Electronics 24 5" 36p 36p Carbon Track 5K @ to 2M@2, log or lin. Single, 16§p. Dual Gang 46p. Log Single with
1-0uF 63V 6ip 68uF 16V 6ip 24 x 33" 33p 25p Switch 26p. Slider Pots, 10K, 100K, 500K. 30mm, 34p, 45mm, 47p, 60mm, 55p.
LSuEelv eip  6BuF &av idpf 3 X 3, 42 4& |oiopes jeLucs ELECTROLYTIC CAPACITORS. Tubular & Large Cans
33LF 63V P |80"F 25V S| 75 e 9% 9p IN4001 63p | D'N 2 Pin 120 [(uF/V): 1/25, 2/25, 4/25, 47/10. 5/25, 8/25, 10/10, 10/50, 16/25,

" sip | “F sip 21 x 57 (Plain) — 19p 4002 4 3Pin 13p]22/63, 25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 6}p. 50/50, 8p.
"3“: 4?3 ¢ie |28“F ?x Wt al 31" (Plaim)  — 16p :24883 73" 5Pin 180° 16p | 100/50, 200/25, |lp, 250/50, 18p. 500/10, Ilp. 500/25, 15p.
Zﬂa“F BN Gl A Q0 6P Y 533 (Plain)  — 29p IN4004 935 | Std- Jack  20p | 500/50; 18p. 1000/10, 15p, 1000/25, 12p. 1000/S0, 40p. 2000/10,
SOMESV 615 230MF Suvern | insertiontool’  73p 73p 1 |N400s i3p | Z,5mm Jack 13p §20p. 16007100, 90p. 2000/25, 30p. 2005/100, 95p. 1500/25. 38p.
1OuF 2. M 2204F (OV & Track Cutter 56p S6p IN4006 (4p | Thone 6p | 2500/50, 62p. 3000/50, 80p. 5000/25, 66p. 5000/50, £1-10.
,oﬁF v eip noﬁF 16V g: Pins, Pkt. 50 22p 2p INSI4 T eSS HI-VOLT: 8/350, 19p. 16/350, 12p. 327350. 33p. 50/250, 20p.
IS 63V 6fn  3304F Tav 126 INsie 7 SQCKETS | g | 100/100. 20p. 100/250, 30p. 4/450 14p. 16/450 2ip.
ISEEReV, ¢ip b PUEVI2P 100 10p 3Pin 10p | METALLISED PAPER CAPACITORS
16uF 40V 6jp 330uF 63v 25p| TRANSISTORS OAS 420 | 5 pin 180" 125 | 250V: 0-05F, O- I uF. &p. 025, 6p. 0-SuF. T§p. | F, 9p.
22uF 25V 61p  470uF 64V 9p| ACI26 163p BC2I2L 12p | QA7  9pfsey jack  I5p | 500V:0-025,0-05, 6p.0: 1, 6p. 025, Tip. 05, 9p.
22uF 63V 6]p 470uF 40V 20p| ACI28 22p BC2I3L 12p | QABI 11P () 5mm jack 13p [ 1000V: 001, Iip, 0:022, 13p. 0:047, 01, 1Sp. 0-22, 23p. 0-47,
320F 10V 6ip 680uF 16V I5p) BCI07 ilp BC2I14L (7p | OA200 Bp | prgno sp | 28p.
33uF 16V 6}p 6BOLF 40V 15p | BCI08 12p OC44  IBp
33uF 40V 6}p 1000uF 16V 20p § BCI09 13p OC71 13p | Integrated Screened Wire, M.EKVE 63pJNEW CAPACITOR l.(ITS
32uF 63V 6fp 1000uF 25V 15p | BC 148 12p OC8I tép | Circuits Twin Screened Wire, Metre i2p — Please send for List
470F 1OV 1500uF 64 15p 8§ BCI49 12p OCI70 23p | pAT09C 50p[Stereo Screened Wire, Metre 12p

H sip 1S00uF 16V 25p | BCI82L (2p TIS43 33p | uATAIC 55pfConnecting Wire, All colours, Metre 24pINOTE: ALL STOCK ADVER-
47uF 25V 64p  2200uF 10V 25p | BCI83L 12p 2N2926 IMlp | uA723C £1|Neon Bulb, 90V Wire Ended S for 24p§  TISED IS SUBJECT TO
47uF 63V 63p 3300uF6-4 26pl BCIBAL 13p 2N3702 11p } ZN4l4  £1-320Panel Neon, 240V, Red, Amber, Clear t6ip AVAILABILITY

Dimmit

dimmers and lighting
control systems

lllustrated Is the popular

PMSD1000 module. A 1000W
professional  quality dimmer,
linear operation, interference
suppressed. 60mm slider range.

size 12 x 5 x 4cm. Ideal for low cost
stage and disco lighting. Used by
schools, theatres, studio, etc. Complete
with scale plate, fixing screws and full
instructions. Also available in 2000W
lllustrated is the DD61 dimmer system.
Contains: six 1000W slider dimmers type PD1000
six outlet sockets. a master control and a mains on/
off swltch. Size 59 x 22 x 12cm. A complete system
in one unit for stage or disco lighting, etc. Other systems
available with 1000W or 2000W dimmers up to 10 channels
with 2-preset and master controls

The Dimmit range includes standard wall mounting models for
home and office, etc. Professional modules for industrial heating
applications, etc. Rotary and slider control versions. Ratings: 1000W;
2000W; 3000W; 110V and 240V. )

Mode! SL800 sound to light converter. Modulates the light in time
with sound. Bullt in microphone. Just place unit near any sound source
_radio, hi-fi. TV, human voice. etc. No connections to speaker requlired.
simple wiring—simitar to dimmer. Rating 800W. Complete with
fult instructions.

For tull information on all modules and lighting control systems
send 15p for our illustrated catalogue and price list. Personal callers
welcome, visit our showroom for a demorstration of any of the
| modules or systems.

YOUNG ELECTRONICS LTD.

184 Royal College Street, London NW1 9NN. Tel. 01-267 0201

PC. ETCHING KIT
Contains ferric chloride. 100sq.in
copper clad board, DALO etch resist
pen, abraslve cleaner, etching dish
and instructions, all for only :330,
FERRIC CHLORIDE

nhydrous technical quality to Mil-
apec In 11b double sealed packs
1ib 80p; 3Ib £1-55; 10Ib £4-45.

VEROBOARD
100sq.in assorted sizes and pitches
(no tiny pleces) £1-10.

3W TAPE AMPLIFIERS

Polished wooden cablnet 14 x 13x 8in
containing a sensitive (20uV) 4-valve
amplifier with tone and volume con-
trols. Gives 3 watts output to the
7x4in 30 speaker. There is also a
non-standard single motor tape deck.
Supplied In good working condition
with circuit. Standard ma!ns opera-
tion, £4-50. Suitable cassettes. £1-10.
Spare head. 30p. Tape (ex-computer).
75p. Amplitier (2 x ECC83, ELLB4, EZ80)
complete and tested with speaker, £3.

SLOTMETER

Ex-Pay TV takes 10p pleces, has
3-digit mechanical counter. a coin
counter, Sangamo Weston impulse
movement, nylon gearing, switch,
atc. Only £1-20. impulse movement
only, 40p.

RESISTORS AND CAPACITORS

500 assorted new resistors, £1-40;
200 poly, mica. ceramic. etc.. capaci-
tors. £1. 15 DIF trimmers, compres-
slon and airspaced up to 1250pF
£1.

LEO 11l COMPUTER
Paper tape readers, Ampex TM2 }in
tape decks, card readers, Analex
4/1000 Ihine printers, |IBM type-
writers pilus software. All available
late-October

S.A.E. LIST. ENQUIRIES
ALL PRICES QUOTED INCLUDE 8% VAT AND MAINLAND CARRIAGE
SURPLUS COMPONENTS AND EQUIPMENT WANTED FOR CASH

UNISELECTORS
25 way. 4 bank inc. one continuous.
1000 coll. Ex-equipment in good
condition. £2-50.

7Ib BARGAIN PARCELS

Hundreds of new components—pots,
capacitors. resistors, switches plus
P.C. boards with transistors and
dlodes, loads of odds and ends.
contents always changing as new
gzouads come in. Amazing value at
£2-30.

P.O. AMPLIFIER UNIT

Contained in steel case 5} x5x3%in
are 2xGET116 translistors on heat
sinks, 3 pot cores, 2 30V zeners, 4
audio transformers, 1% resistors and
caps. With circuit diagram, €1,

COMPUTER PANELS

3lb asstd. £1-40; 7Ib £2-65; 56!b £15.
Pack containtng 500 components with
at least 50 transistors 95p. 12 high
quality panels with power transistors,
ICs and trimpots, etc.. £2:50. 24
FCH181ICs, £1. Thousands of boards
at shops for callers. Special export
pack. delivered anywhere in the worid
for £3.

VERSATILE POWER UNIT

Contains malns transformer, 2A
thermal cut-out and bridge rectifler.
will give 1-7-10-5V output with 2
extra capacitors (provided) with data
and circuits, £1-20.

MISCELLANEOUS
Transformer. mains pri., 16-0-16V
with 9V tap at 1{A sec., £2, 40uF 150V
paper capacitor, 60p.0: 1r.p.m. motor
with cam and microswitch, £1:30.
0-2¢.p.h. motor, €1,

GREENWELD ELECTRONICS (PE9)

Mail Order Dept.. wholesale/retail shop: 51 Shirley Park Road,
Southampton (Tel. 0703 772501). Aiso callers at: 21 Deptford
Broadway SE8 (Tel. 01-692 2008), and 38 Lower Addiscombe
l Road, Crovdon (Tel. 01-688 2950)
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Over 150
ways to
engineer a

better_future

SECURITY

find out how
in just 2 minutes

That’s how long it will take you to flll in the coupon. Mail it today and
we’ll send you full detalls 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 aday’s
pay. vou 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 | 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 1 have ever obtained. a view echoed by two
colieagues who recently commenced the course.” —Student D.I.B.. Yorks.
“Completing your course. meant going from a job I detested to a Job that | love.
with unlimited prospects.”—Student J.A.O.. Dublin.

"My training quickly changed my earning capacity and. in the next few years.
my earnings increased fourfold.” —Student C.C.P.. Bucks

AIND QUT FOR YOURSELF

These letters. and there are many more on file at Aldermaston College. speak
of the rewards that come to the man who has given himself the specialised know-
how employers seek. There's no surer way of getting ahead or of opening up
new opportunities for yourself. It will cost you a stamp 10 find out how we can
help vou. Write to:

ALDERMASTON COLLEGE

Dept. BPES0, Reading GR7 4PF

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know
about Radio &
Electronics
maintenance and
repairs for a spare
time income and

a career fora

better future.

e e snCUT QUT THIS COUPON=S man men s
Tick or state subject of interest.

-

I Post to address below. I
MECHANICAL DRAUGHTSMANSHIP Construction

I Society of Institute of fugesy}:rs Institute g
Engineers— Engineering
AMSE (Mech) O Degners CITY & GUILDS I
Insutute of (AMIED) O General Building
Engineers & General (all branches) O

I Technicians Draughtsmanship O Heating & Vent a
tAMIE) O Flec Draughtsman- Inst Clerk of
CITY & GUILDS ship o Works o I

I Gen Mech Eng O Archiectural Site Surveying o
Maintenance Fng. O Draughtsmanship O Health Engineering O
Welding O Technical Drawing 0O Road Construcuon 0O I
Gen Diesel Fng a Quantities
Sheet Metal Estimates a I

Hydrauli o

b e, 5 mopamme i3

Fng Metallurgy 0O COMMUNICATIONS l
CITY & GUILDS

ELECTRICAL & Telecoms ]

I ELECTRONIC Gen Radio & TV GENERAL I
CITY & GUILDS = O Agrculural Eng O
5 0 Amateurs Council of Fng

l ‘E"m Fle_cn(ncal o Eram O tnstitutions 8]
e Radio Servicing B [Fm Sy o

I Instatlations o Plastics o |
Flectrical Maths o)
Computer AUTOMOBILE & |
Flectronics O AERONAUTICAL
Electronic Eng O Jnsutute of the Supplementary

l Practical Radio Motor Industry O courses for Nui.
ERHleciionicy AMII O Cerlificates.

| (with kit) a MAA/IMI o I

ITY [N

MANAGEMENT & SO CEES

] prooucrion Gen Ao Eng O |
Insnitute of Cost Motor Mechanics O G c E
& Management Auto Diesel Fng =] oo lee |
ccint: B Garage Mment O | —choose from
ompuler ero 1T, 4 “pr

| prowrammne 0 Erancemg 58 0’ & ‘A |
Works M ment Eams u) :
Work Study 8 Genhero Eng O | level subjects. I
Gen Preduction
Eng a
Fsumating &

I Planmng O CONSTRUCTIONAL _ I
Storekecping O Insttute of Buiding Coaching for many

I Management LIOB erams, including
Skitls O ABT Clerk of z ;

I Quality Control O Works I

I To Aldermaston College, —

I Dept. BPE80, Reading RG7 4PF

| NAME . .. l
Block Capitals Please

I ADDRESS I

I OTHER SUBJECTS I

I AGE . I

l Accredited by C.A.C.C. Member of A.B.C.C. I

L_-_—_-————-——J

Published approstmately on the [5th of each month by IPC Magaszines Lid .

Hants. Sole Agents for Australia and New Zealand—CGordon & Gotch {A/war Lid  South Afnca

Fleetway House, Farringdon Street. London. EC4A 4AD Printed in England by Chapel River Press. Andover.
entral News Agency Ltd.

Publisher’s Subscription Rafte including postage for one year, Inlund £3-25, Overseas £4 10, International Giro facilities Account No. 5122007 Please state reason for paymenl. “message

to payee .

Practical Electronics is sold subject to the following conditions. namely. that it shall not. without the written consent of lh; Publishers ti(sl given. be lent. re<olq. hired out or otherwise
disposed of by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to \/4.A:T.. and that it _shal] not be Ienl._reso_ld
or hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade. or affixed 1o or as part of any publication or advertising. literary or pictorial

matter whatsoever



S0 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

8in x 2¢in x 6in.

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 controlfacilities. Stabiiised supply Overall size 151in x 2¢in x 63in.
Mains operated. Free teak sleeve with every kit. £28-50 (G.B. post paid).

BUILT AND TESTED £35-00.

STEREO FM TUNER

Features capacity diode tuning. ted and lunmg meter bilised power
High performance and sensitivity with unique station indication IC sterec decoder Ovemll size in teak sleeve

operated.

Complete kit with teak sieeve. £21-00 (G.B. post paid). BUILT AND TESTED £24-95.

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!

JOSTY KITS
IN STOCK
( Post etc. 15p each)

1JSTY|

AF20 Mono transistor amp

AF25 Mixer

AF30 Mono transistor pre-smp.

AF35 Emitter amplifier

AF80 Smalil 0-5W amp. for mic.

AF305 Intercom

AF310/2 Mono amp. (for sterec
use two)

M160 Muitivibrator

M1302 Transistor tester

TRANSISTORISED
MODULES

Tuners-Power Suppliers-Amplifiers

. Amplifiers (Al single channel unless stated)

4-300 9v 300mw O/P 3-8 ohm . 1-10mV I/P
2004 v 250mW O/P 3-8 ohm. 10-100mV I/P
104 v 1W O/P 8-16 ohm. 10mV /P

304 Vv 3W O/P 4-8 ohm 10mV I/P

555 2v 3w O/P 8-16 ohm. 150mV I/P
5558T 12V 14ln + 14in O/P 8 ohm. 150mV /P
E1208 12V 5W O/P 4-16 ohm. 25-60mV /P
608 24V 10W O/P 4-8 ohm. 30-50mV /P
410 8V 10W O/P 8 ohm. 160mV I/P

620 45V 30W O/P 4-8 ohm. 150mV I/P

240 30735V 15W O/P 4-8 ohm. 100mV /P

45/50V

260
SA6817 2av

25W Q/P 4-8 ohm. 100-250mV I/P
6-6 0O/P 8 ohm. 100mV VP

Savvcarvnawun =
>

Amplifiers with controls

E1210 v 2F - W 8 ohms 8:25
RS500 Mains 5w 4-16 ohms 6-30
SAC14 T+IW 8 ohms 11-75
SAC3C 15+ 15W 8 ohms 14-95
CAO38 v 14~ §W 8 ohma 6-95
CA068 12v 3.3wW 8 ohms 1050
FM Modules

Mullard LP1186 FM tuner (front end) with data 10-7 MHz O/P 4-85
Muliard LP1185 107 MHz IF unit with data 4-50
Gorler Permeability FM tuner (front end) 10-7 MHz O/P 4-20

FM and AM tuners and decoders
FM5231 (Tu 2} 6V FM tuner

TU3 12V version (FM use with decoder)

SD4912. Decoder for Tu3- 12V

Stereo

SP62H 6V stereo FM tuner

A1007 9V MW-AM tuner

Sinclair 12/45V FM tuner stergo recorder for above
A1018 3V FM tuner in cabinet

A1005M (S) 9-12V stereo decoder FM for above
1062 12V stareo decoder. general purpose

L R L R = G- VR
@
-1

Preampiifiers

Sinclair Stereo 60 Preamplitier

E 1300 Cart./Tape/Mic inputs v
E131C Stereo 3-30mV mai cart 9v
FF3 Stereo 3mV tape head v
3042 Stereo 5-20mV Mag cart. mains

EQ25 Mono 3-250mV Tape/Cart./Play WV

—vaane
~
&

Power Suppiles—Mains input (*

470C 6 7¢ 9V 300mA with adapiors 22 P12
P500 9V 500mA 320 SEWA
HC244R  3.6:7; 9V 400mA stabilised 5-50  P1076
PN 24V A £3-30 "P15 28V {A 330 SE800A

chassis-rest cased)

81-12V 0414

369 12V 1A stabilised
345675912V 1A
1-15V 0-yA stabilised

715
1275
4-20
1750

12W speaker Tweeter systems. 8in
bass mid-range. Melinex domed
HF radiator plus crossover. Built
into veneered cabinets size 18in
12in 64in. Price £18.50 pair
(carr.. etc. £1)

M191 Vu-Meter

EXCLUSIVE DECCA
KELLY SPEAKERS

M192 Stereo balance meter
LF380 Quadrophonic device
AT60 Psychedetic hght control.
single channei10-82
AT65 Psychedehc hght control.
3 channel 16-53
AT25 Window wlper rabot 5-02
AT30 Photo cell switChing un« 8-89
ATS0 400W triacC hgm dimmer

SRLENY yanwwe M
»
-

EMI SPEAKERS
SPECIAL PURCHASE

13in x 8in chassis speakers (cafr
packing 30p each or 50p pair)
* 150 TC 10W 8 ohm twin cone
£€2-20.* 450 TC10W 4, 8. 150hm with
twin tweseters and crossover £3-85
each.
EW 15W 8 ohm with tweeter £5-25
350 20W 8, 15 ohm with tweeter each £7-80
* Polished wood cabinet £4.80
(carr., etc. 35p each or S0p pair)

peed control §-18

ATS6 2-200W trlac lxghl dimmer
speed control 8:75
ATS Automatc light control 3-78

GUA3C Tremelo unit for guitars.
etc.
HF61 Dlode dstector
HF65 Frequency moduiated FM
transmitter
HF75 FM transistor receiver
HE310 FM tuner unit
HF325 De-luxe FM tuner unit
HF330 Stereo decoder for uss
with HF310/32510 - 58
GP310 Sterec pre-amp (for use
with 2 AF310) 22-96
GP312 Basls circuit board 10-02
GP304 Basis circuit board 5-33
HF380 Aerial amp. tar LW to VHF 6.03
HF395 Broadband aerial amp 2-10

Bavew oo
a
3

PHILIPS 8 WATT
FLUORESCENT UNIT

EXCLUSIVE PURCHASE
Brand new Philips 12V operated 8W flucrescent

tube units for standby lighting. Complete with tube
and instructions. Price £3-50 (P. & P. 25p)

NT10 Power supply 100mA gV

stab and 12V unstabie 627
NT300 Prof. stab. power supply 13-17
NT310 Power pack 2 x 15V 2A 5-64
NT305 Voitage converter -84

5-8

NTA330 Power pack AF310/GP304 §-27
NTa15 P/S 240V a.c. to 4-5-15V

d.c. 500"\A12-Oﬁ

AE1 Qutput stage 100mW 58
AE2 Pre-amplifier 1-32
AE3 Diode-raceiver 2-05

AE4 Flasher
AES Astable multivibrator

push-button {adjustable) £3-50.

AE6 Manostable multivibrator 1-11]
AE7 RC generator 1-08
AE8 Bassfilter 1-06
EXCLUS'VE \ \\ AES Treblefilter 1-06
AE10 CCIR—filter 1-08
Special purchase 5SW output &—16 ohm load. 30V!
max. d ¢ operation complete with data. Price
LiTop each or 2 for £2:85. SINCLAIR MODULES
d ircult Paneis S0p. AND KITS
- SINCLAIR PROJECT 80 €
STBO Sterao pre-amp 1195
625 line receiver UHF transistorised tuners FM /Z‘:Jgi‘oﬁx"u unit gzg
UK. operation Brand new (P & P 25p each) 260 25W :'r""%' 545
TYPE C varable tuning £2:50. TYPE B 4-button | pz5Powersuppliestor 1072240 4-98

FREE STOCK LISTS

No. 38 Transistors. valves. semiconductors.

No 18 Disco lighting. high-power sound

No 17 Hi-Fi. TV-tape equipment

Send large S A E with all enquires

Phone or call any centre for best prices. Barclay/
Access cards weicome. Credit terms for callers.

TRANSISTORS/SEMICONDUCTORS

U K. s largest stockists of branded guaranteed
devices at low prices.

EXTRA DISCOUNTS
Any one type.
Extra 10% for 12 15% 25x . 20% 100 -

The above also applies to mixed
SN74 geries IC. Get your free stock list now-—new
1974-75 edition now available (Ret. No. 36)

HENRY'S HOME ENTERTAINMENT CENTRES

London:

354/6 Edgware Rd.. W2 (01-402 5854). 376/8 Edgware Rd.. W2 (01-723 0818} 372
Edgware Rd.. W2 (DW 402 8140). 120 Shattesbury Ave . W1 (01-437 9692). 230 Tot-
tenham Court Rd . W1 (01-580 1785). 144 Burnt Oak B way. Burnt Oak. Edgware
(01-952 7402). 190/4 Station Rd.. Harrow. Middx. (01-863 7788).

Qut of Town:

256 Banbury Rd.. Summertown. Oxford { (0865) 53072). 55 Gloucester Rd.. Bristo! 7

{ (0272) 45791)

PZ6 Power supplies (S Tab) for
or 2 Z40 7-96
PZa Power supplies (S Tab) for

or 2 260 7-98
TRANSFORMER FOR PZ8 3-95
FM TUNER 11-95
STEREQ DECODER 7-95

Al above post paid (G.B. anly)
1C20 power amp kit 7-95
PZ20 power supply for 1 or 2 1C20 s a5

PACKAGE DEALS (carr /p. 35p)

2 x Z40. $T80. P25 25-00

2 x Z60. ST80. PZ6 27.75

2 < Z60. STBO0. PZ8 « trans. 3440

Cambridge calculator kit £13-84 {post
18p)

Sinclalr Speclal Purchases

*Project 60 sterec preamp €6:75 (post
“Project 605 Kit £19-95 (post 25p. 20p)
X12 6W Amp £2:20 (post 15p

SUPPLIERS OF ELECTRONICS FOR OVER 30 YEARS. 8% VAT TO BE ADDED TO ALL ORDERS. VAT—UK ONLY.

EDGWARE ROAD, w2

Electronic Centres
404-406 Electronic Components & Equipment 01-402 8381 HiFiand

309 PA-Disco-Lighting High Power Sound 01-723 6963

303 Special offers and bargains store

All mailto 303 Edgware Road. Londop W2 1BW

Electronics
Centres Open
9am-6pm

Prices correct at time of preparation. Subject to change without notice. £.&80.E,




Transistor Lead Identichart



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
AD133
AD136
AD140
AD142
AD143
AD149
AD150
AD161
AD162
AD163
ADZ11
AF109R
AF114
AF115
AF116
AF117
AF118

A
AF125
AF126
AF127
AF139
AF178
AF179
AF180
AF200U
AF201U
AF239
AF239S
AF240
AF279
AF280
AF306
AFY42
AL102
AL103
ASY26
ASY27
ASY28
ASY29
ASY48
ASY70
AUY21
AUY22
BC107
BC108
B8C109
8C113
B8C114
BC115
B8C116

BC116A

B8C117
BC119
B8C121
BC122
BC125
BC126
BC140
B8C141
BC142
BC143
BC148
BC149
BC153
BC154
BC157
BC158
BC159
BC160
BC161
BC168
BC169
BC172
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MAKE
Mul
Sle
Mul
Mul
NKT
Sle
Sie
Sle
Sle
NKT
Cle
Mul
Sie
Mul
Sle
Mul
Mul
Mul
Mul
Mul
Mul
NKT
NKT
NKT
NKT
NKT
NKT
NKT
Sle
Sle
NKT
NKT
NKT
NKT
Sle
Sle
Sle
Sle
Mul
Sle
Mul
Mul
Mul
Mul
Mul
NKT
NKT
NKT
NKT
SGS
Mul
Mut
Mul

Sle

TYPE
B8C177
BC178
B8C179
BC182
BC182L
BC183
BC184L
BC186
B8C202
BC207
BC208
BC209
BC212L
BC214L
BC237
BC238
BC239
BC257
BC258
BC259
BC261A
BC261B
BC262A
B8C262B
BC263A
BC2638
BC264L
BC288
BC297
BC300
BC301
BC302
BC303
BC307
BC308
BC309
BC327
B8C328
BC337
BC338
BCX70
BCY30
BCY31
BCY32
BCY33
8CY34
BCY38
BCY39
BCY40
BCY42
BCY43
BCY54
BCYS58

BCY58A

BCY59
BCY66
BCY70
BCYT
BCY72
BCY78
BCY79
BCZ11
BD127
BD128
BD129
BD130
BD131
BD132
BD135
BD136
BD137
BD138
BD139
BD140
BD234
BD236
BD238

BD433 to BD438
BD439 to BD442
BD533 to BD538

BDY10
8DY
BDY20
BDY38
BDY60
BDY61
BDY62
BF115

BF152

BF154

BF158 to BF160

BF161
BF163
BF166
BF167
BF173
BF179
BF180
BF181
BF184
BF185
BF194

Mul

Fer

Sle
Mul
Mul
Mul
AEG
AEG
Mul
AEG
AEG
AEG
Sle
Mul
Mul
Sle
Sle
Sle
Sle
Sle
Sle
Sle
Sie
Sie
Sle
Sle
Sle
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
BF X88
BFX89

BFX93A

BFX98
BFY10
BFY11
BFY18
BFY19
BFYS51
BFY52
BFYS3

- BFYSE
BFY56A

BFY57
BFY63
BFY74
BFY75
BFY76
BFY79
BFY80
BFY85
BFY86
BFY90
BLY47
BLY48
BLY49
BLY50

BLYS0A

BLY61
BSV15
BSV16
BSV46

BSV49A

BSVS7
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

BSYS58

BSY62

BSY63

BSY95A

BU204
BU205
B8U208
B8U209

DIAG. MAKE
15b  Mul
15b Mul
15b  Mul
16d AEG
16d  AEG
7a Mul
7a SGS
36a TI
36a TI
16d AEG
36a TI
16e TI
16e TI
16e TI
16d AEG
16d AEG
14 SGS
14 SGS
14 SGS
16c AEG
16d AEG
10 Sle
16c AEG
16c AEG
16c AEG
16d AEG
14 NAS
14 NAS
3 NKT
3 NKT
3 NKT
3 NKT
3 NKT
3 NKT
3 NKT
7a Ph
" Tl
14 SGS
3 Ph
3 Ph
" SGS
11 SGS
3 NKT
3 NKT
3 NKT
i 89GE
3 8GS
14"( SGS
14 SGS
1% SGS
1 sas
1 SGS
1" SGS
1" AEG
3 AEG
3 AEG
Ta AEG
5 Ti
5 T
5 TI
5 T
6 TI
14 TI
14 AEG
14 AEG
" (hn)
" ITT
16g AEG
14 AEG
14 AEG
" NKT
it NKT
" NKT
" SGS
" SGS
14 SGS
14 SGS
" SGS
1 SGS
1 SGS
3 NKT
3 NKT
1 Mul
1 Mul
" SGS
" SGS
" SGS
" Sie
" Sie
14 Sle
1 Mul
1 Mul
1 Mul
1 Mul
14 Sle
" Sie
1" Sle
1" NKT
5 AEG
5 AEG
5 AEG
5 AEG

case

case

case

case

olajo|olpo
niwn|ajlofm |—
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case

plastic

—t—1

plastic
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MAKE
Sie

]

112
alefb
123 blble
b33 @sons

KEY TO LEADS
b base c¢ collector e emlitter

KEY TO MANU
AEG AEG-Telefunken
Fer Ferrantl
GE General Electric
ITr 7T
Mo  Motorola
Mul Mullard
NAS North American Semiconductg
(Some devices shown have m

© I.P.C. MAGAZINES LTD. 1974 J
NOTE: The publishers of this chart cannot accept i



3 TYPE DIAG. MAKE | TYPE DIAG. MAKE| TYPE DIAG. MAKE
o o\ € NKT453 5 NKT | 40362 3 RCA | 2N2924 21 GE
b e o NKT713 2 NKT | 40363 5 RCA | 2N2925 21 GE
cil@ ®jje ° e@& NKT4054 6 NKT | 40389 3 RCA | 2N2926 21 GE
© NKT4055 5 NKT | 40394 3 RCA | 2N3012 11 NAS
b o [0 NKT13329 11 NKT | 40395 2 RCA | 2N3053 3 Tl
NKT13429 11 NKT | 40406 3 RCA | 2N3054 22 RCA
@ TO 8 0C19to OC36 5 Mul 40407 3 RCA | 2N3055 5 T
T03 @TO 66 oCc41 26 Mul | dp408 3 RCA | 2N3134 3 NAS
0Cc42 26 Mul 40409 3 RCA | 2N3390 21 GE
oca3 26 Mul 40410 3 RCA | 2N3391 21 GE
N\ 0C44 26 Mul 40411 5 RCA | 2N3392 21 GE
0C45 26 Mul 40414 7a  RCA | 2N3393 21 GE
b 0C46 26 ph 40439 5 RCA | 2N3394 21 GE
- ocar 26  Ph 2N404 3 RCA | 2N3402 21 GE
e % c ocs? 27 Mul | 2N404A 3 RCA | 2N3403 21 GE
° il ocss 27 Mul 2N489 24 GE 2N3405 21  GE
Sein - 0Cs59 27 Mul 2N490 24 GE 2N3414 21 GE
| 0C60 27 Mul 2N491 24 GE 2N3416 21 GE
012 OC65N 2 NKT | 2N492 24 GE | 2N3417 21 GE
C e c e OC66N 2 NKT | 2N493 24 GE 2N3439 3 RCA
0ocC70 26 Mul 2N696 14 SGS | 2N3a40 3 RCA
b b ocr 26  Mul 2N697 14 SGS | 2N3441 6 RCA
ocr2 26 -Mul 2N698 14 SGS | 2N3442 5 RCA
11213 TO 18 T018 ggn 26 Mul 2N699 14 SGS | 2N3564 17  SGS
. 74 26 Mul 2N706 1 RCA | 2N3638 17 NAS
ajelc|b metal plastic oc7s 26 Mul | 2N706A 11 RCA | 2N3638A 17  NAS
8Te b 1c 0C76 26 Mul 2N708 1 NAS | 2N3639 17  NAS
| D e b ocr7 26  Mul 2N709 11 RCA | 2N3641 to 17 SGS
cleclble oc7s 26 Mul | 2N7T11 11 RCA 2N3645
oc79 26 Mul 2N718 11 T 2N3702 16a TI
dlclel]b 0ocCso 26 Mul 2N718A 11 RCA | 2N3703 16a TI
elslgld 5 ocs1 26 Mul 2N726 1M1 Tl 2N3704 16a TI
1€ ) 0C81D 26 Mul 2N834 1 RCA | 2N3705 16a TI
flaTls g @ SOT-23 0cs2 26  Mul 2N914 1 RCA | 2N3706 16a TI
b ocs3 2 Mul 2N916 1 SGS | 2N3707 16a TI
g ba| e b1 1 3 ocs4 2 Mul 2N918 7a  RCA | 2N3708 16a TI
| e c oc122 8 Mul | 2N929 11 sGS | 2N3709 #6a TI
hl e {b2 b1 B —— oc123 8 Mul 2N930 1 sGS | 2N3710 16a TI
| c% : i 0C139 26 Mul 2N956 11 SGS | 2N3T1I1 16a Tt
@ = R 0C140 26 Mul 2N1090 3 RCA | 2N3713 5 TI
T0 92 0C170 8 Mui IN1091 3 RCA | 2N3714 5 T
——(TTT) ociry 8 Mul N1131 3 Tl 2N3715 5 Tl
0C200, 26 Mul 2N7132 14 SGS | 2N3716 5 TI
SO0T-32 0C201, 26 Mul | 2N1302 3 RCA | 2N3725 3 NAS
0Cz0 [ Mul |2N1303 3 RCA | 2narm 5 RCA
r "‘: o‘czoﬁ 26 Mul tem:so«s 3 RCA | 2N3772 5" RCA
0C20 26 Mul |izN1305 3 RCA | 2N3773 5 RCA
. e 0C205 26 Mul  [2N1306 3 NKT | 2N3791 5 Mo
J ®) - 0C206 26 Mul IN1307 3 NKT | 2N3792 5 T
=75 0C207 26 Mul iN1308 3 NKT | 2N3798 1 Mo
ocPM 26  Mul 2N 1309 3 NKT | 2N3819 16e TI
TIP29 29 TI 211483 4 RCA | 2n3820 16e TI
b TIP23A 20 T 21 1507 3 Tl 2N 3823 dT
spot TIP30 2 T 2t 1613 3 RCA | 2N3854 21 GE
- e @/ /o\ b TIP31 29 T 2N 1631 25  RCA | 2N38s5 21 GE
=t of & % Ve ce TIP32 29 T 2N1632 2 RCA | 2N3856 21 GE
y; TIP32A 2 T 2N1637 2 GE 2N3858 21 GE
1040 5 =] ’TOGG TIP33 0 T 2N1638 2 GE | 2N3sse 21 GE
@ [oe lastic TIP33A 3 TI 2N1639 2 RCA | 2N3860 21 GE
spot U-32 p TIP34 3 T 2N1701 4 GE 2N3877 21 GE
TIP34A 3 T 2N1711 3 GE 2N3900 21 GE
@ TO 105 TIP348 30 TI 2N 1890 14 T 2N3901 21 GE
5 TIP35 30 TI 2N1893 3 GE 2N3903 16b Mo
11213 TIP36 a0 T 2N1936 2 T 2N 3904 16b Mo
@) i TIP36A 3 T 2N1937 2 T 2N3905 16b Mo
=i|i| e \@.® b ale|b]|c TIP41 29 TI 2N2017 3 NAS | 2N3906 16b Mo
2 516 b TIP41A 29 TI 2N2147 5 RCA | 2N3980 23 T
c 21¢€ D I:s:;a gs II 2N2148 5 GE 2N4036 3 RCA
9 | 2N2151 s Tl 2N4037 3 RCA
@TO N 31 TIP42A 29 TI 2N2160 24 T 2N4058 16a TI
TIP428 29 Tl 2N2192 3 GE 2N4059 16a TI
2 TIP2955 3 T 2N2192A 3 GE 2N4060 16a TI
TIP3054 29 T 2N2193 3 GE 2N4061 16a TI
Q 1 3 = TiP3055 30 T 2N2194 3 T 2N4062 16a TI
~Te 5 £ DIAG. MAKE | TIs4a3 16h TI 2N2195 3 GE 2N 4286 to 20 NS
L MJE3055K 37b Mo TIS56 7Ta  TI 2N2218 3 NKT 2N4294
L blb e MPF102 16f Mo TiS57 7a T 2N2218A 3 NKT | 2N44a01 16b NAS
] MPF103 16t Mo TISS8 16e TI 2N2219 3 NKT | 2N4891 b TI
MPF104 16f Mo TIS59 16e  TI 2N2219A 3 NKT | 2N4892 b TI
123 MPF105 16t Mo ZTX107 33 Fer 2N2220 1 T 2N4893 b TI
MPF106 16f Mo ZTX108 33  Fer 2N2221 1 Fer 2N5142 27  NAS
NKT0033 6 NKT | ZTXx109 33 Fer 2N2221A 11 Fer 2N5172 21 GE
NKT0128 3 NKT | ZTx300 33 Fer 2N2222 1 T 2N5174 21 GE
metal face NKT211 2 NKT | ZTx302 33 Fer 2N2222A 1M1 T 2N5175 21 GE
NKT212 2 NKT | ZTx303 33  Fer 2N2368 " T 2N5176 21 GE
NKT213 2 NKT | ZTX304 33 Fer 2N2369 1 T 2N5267 7e Mo
NKT216 2 NKT | ZTX314 33 Fer 2N2369A 11 T 2N5457 16t Mo
NKT217 2 NKT | ZTx320 33  Fer 2N2646 23 Mo 2N5458 161 Mo
: d drain g gate s source NKT218 2 NKT ZTX330 33  Fer 2N2647 23 Mo 2N5459 16f Mo
i - < NKT223 3 NKT | ZTX500 33 Fer 2N2711 21 GE 25024 22 T
NKT271 2 NKT | ZTX501 33  Fer 2N2712 21 GE 25034 5 TI
z!s(T z::;:rlkse;monducm ::1'275 2 NKT | ZTX502 33 Fer 2N2713 21 GE 25035 5 TI
281 2 NKT | zTx503 33 Fer 2N2714 21 GE 25036 5 T
:’h ;;ﬂllps NKT351 4 NKT | ZTX504 33 Fer 2N2904 3 Tl 25303 3 T
e emens NKT401 5 NKT | ZTX530 33  Fer 2N2904A 3 Tl 25304 3 TI
:Igs :Ig;l:l; :sadlonlcs NKT402 5 NKT | ZTX531 33 Fer 2N2905 3 T 25305 3 m
Sr TI Text;s Instruments ::8_’403 J il {0g%9 6 RCA 2N2905A 3 Tl 2S306 3 TI
404 5 NKT | 40251 5 RCA | 2N2906 1M1 T 25307 3 TI
1ore than one manutacturer) NKT405 5 NKT | 40347 3 RCA | 2N2906A 1M1 T 3N108 7a Tl
NKT406 5 NKT | 40348 3 RCA | 2N2907 11 Fer 3N109 7Ta  TI
NKT451 5 NKT | 40349 3 RCA | 2N2907A 1 Fer 3N110 7a. T
esponsibliity for any errors that may have occurred. NKT452 5 NKT 40361 3 RCA 2N2923 21 GE 3N111 7a T:






