
FOR
USE

WITH
HI-FI

SYSTEMS



111

TOTAL BUILDING COSTS

P.P. & Ins. 58p
(Overseas Seamail
P. & P. f3.40)

27.2
(+25% VAT t1.00,

NEW EDU-KIT MAJOR
COMPLETELY SOLDERLESS ELECTRONIC CONSTRUCTION KIT
BUILD THESE PROJECTS WITHOUT SOLDERING IRON OR SOLDER
 4 Transistor Earpiece Radio  7 Transistor Loud-  2 Transistor Regenera- Signal Tracer speaker Radio MW/LW. tive Radio Signal Injector  s. Transistor Short  3 Transistor Regenera- Transistor Tester NPN Wave Radio tire Radio-PNP  Electronic Metronome  Audible Continuity 4 Transistor Push Pull  Electronic Noise Genera- TeeterAmplifier for  Sensitive Pre -Amplifier 5 Transistor Push Pull  Batteryless Crystal Radio.

Amplifier  One Transistor Radio
Corn s include:
 24 Resistors  21 Capacitors  10 Transistors  35' Loudspeaker  Earpiece  Mica Baseboard
 3 12 -way Connectors  2 Volume Controls  2 Slider Switches  1 Tuning Condenser  3 Knobs
 Ready Wound MW/LW/SW Coils  Ferrite Rod  61 yards of wire  1 yard of sleeving, etc.
 Parts price list and plans 65p One with parts)

ROAMER TEN

Mk. II

WITH VHF
INCLUDING
AIRCRAFT

10 TRANSISTORS.
9 TUNABLE
WAVEBANDS,
MV71, MW2, LW.
SW1, 8W2. SW3. Now with free earpiece andTRAWLER BAND, switched socket.VHF AND LOCAL
STATIONS. ALSO AIRCRAFT BAND
Latest 4' 2 watt Ferrite Magnet Loudspeaker.
Built-in ferrite roil aerial for MW/LW.
Chrome plated 6 section telescopic aerial. can be
angled and rotated for peak short wave and VHF
listening. Push-pull output using 600mW transistors.
Car Aerial and tape record sockets. 10 transistors
Pius 3 diodes. Ganged tuning condenser with VHF
section. Separate coil for Aircraft Rand. Volume/on/
off, wave change and tone controls. Attractive cane
in black with silver blocking. Size 9in x 7in x 4in.
Easy to follow instructions and diagrams. Parts price
list and plans 60p (FREE with parts).

TOTAL P.P. & Ins. 65p
BUILDING Overseas Seamail

'25
COSTS ti P. & P. E3.50)% VAT V2.37)

11,111kt:th

POCKET
FIVE
NOW WITH 3'
LOUDSPEAKER
3 Tunable wavebands.
MW/LW and Trawler
Band. 7 stages. -
transistors and 2
diodes. supersensitive ferrite Total Building Costsrod aerial, attractive
Black and Gold Case. Size £2.9551in x I 1 in x 31in approx.
Plans and parts price list +25% VAT 75p)free with parts. P.P. & Ins. 38p

(Overseas Seamail P. & P. /210)

ROAMER EIGHT
Mk. I
NOW WITH
VARIABLE

TONE CONTROL
7 TUNABLE WAVEBANDS:
MW1, EWE, LW, SW1,
EWE. SW3 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW. Chrome plated telescopic
aerial can be angled and rotated for peak short-
wave listening. Push-pull output using 600mW
transistors. Car aerial and tape record sockets.
Selectivity switch. 8 transistors pins 3 diodes. Latest 4-
2 watt Ferrite Magnet loudspeaker. Air spaced ganged
tuning condenser. Volume/on/off. tuning, wave change
and tone controls. Attractive case in rich chestnut shade
with gold blocking. Size Sin x 7in x 4in approx. Easy
to follow instructions and diagrams. Parts price list
and plans free with parte.
TOTAL P.P. & Ins. 65p
BUILDING 26.98 (Overseas Seamail
COSTS (+25% VAT 4:1.70 P. & £350)

NEW JIFFY TESTER
Easy to build and operate, fits in the pocket. A quick
checker for continuity of resistors, chokes, diodes.
t ranoistors, circuit wiring (not main.) and loudspeakers.
Also for checking short circuits of capacitors, tuning
capacitors and many other uses not listed here. See
instruction sheet free with kit.
Complete with
earpiece, jack
idug and socket,
resistors, cap-
acitors, com-
ponents, etc.
Parts Price List
and Easy Build
Plans free with
Parts.
Total
Building Costs

£2'25
( 25% VAT 56p)
P.P. & Ins. 22p (Overseas Seamail P. & P. E1.70)

NEW
EVERYDAY
SERIES
EV6
Attractive cane in black with red grille, dial and black
knobs with polished metal inserts. Size 9 x 51 x 21ins.
approx. 6 Transistors and 3 diodes. Powered by 9
volt Battery. Ferrite rod aerial, 3' loudspeaker, etc.,
MW/LW coverage. Push Pull Output. Parte price
list and plans free with parts.

TOTAL

£3.98
P.P. & Ins.5Op

BUILDING(Overseas Seamail
COSTS P. & P. E2.30)( +25% VAT 61.00 )

TRANS EIGHT
8 TRANSISTORS

AND 3 DIODES

6 TUNABLE
WAVEBANDS,
MW, LW, SW
SW2. SW3 AND
TRAWLER
BAND. Sensitive
ferrite rod aerial
1 or MW. and LW.
Telescopic serial
for short waves.
3M speaker. 8 improved type transistors plus 3 diodes.
Attractive case in black with red grille, dial and black
knobs with polished metal inserts. Size Sin xlfinX
2f In approx. Push-pull output. Battery economiser
switch for extended battery life. Ample power to
drive a larger speaker. Parts price list and plans free
with part,

TOTAL BUILDING COSTS

P.P. & Ins. 50p
(Overseas Seamail
P. & P. L250)

/+2:,% VAT 1:I oft.
2478

Callers side

* Open 10-I,

"Edu-Kit"
/Mild Radios, Amplifiers!, etc., from easy stage diagrams.
Mee units including master unit to construct.
Components include: Tuning Condenser: 2 Volume
Controls: 2 Slider Switches: Fine tone 3' moving coil
Speaker: Terminal Strip: Ferrite Rod Aerial: Battery
Clips: 4 Tag Boards:10 Transistors: 4 Diodes: Resistors:

Capacitors: Three lin Knobs. Units once con-
structed are detachable from Master Unit,

enabling them to be stored for future use.
I deal for Schools, Educational Authorities
and all those interested in radio con-
struction. Parts price list and plans
free with parts.

TOTAL P.P. & Ins. 50p
BUILDING g550 (Overseas Seamail
COSTS P. & P. 13.40)

+25% VAT LI.37)

entrance "Lavells" shop

2.30-4.30 Mon. -Fri. 9-12 Sat.

RADIO EXCHANGE LTD

To RADIO EXCHANGE CO., 6Ia
Tel. 0234 52367 Reg. No. 788372

111

I enclose L

I Name

111
IAddress

HIGH STREET, BEDFORD MK40 ISA

for

ROAMER TEN
ROAMER EIGHT
JIFFY TESTER

POCKET FIVE

EV6

TRANS EIGHT
MAJOR EDU-KIT

O EDU-KIT

PE8



ELECTRONICS
VOLUME 11 No. 8 AUGUST 1975

CONSTRUCTIONAL PROJECTS
TV SOUND SEPARATOR by D. S. Gibbs .4 I. M. Shaw
Improve the quality of your television sound

DIGITAL CLOCK by A. J. Sutton
A 12 or 24 hour unit with a large easy -to -read display

P.E. JOANNA -4 by A. J. Boothman
Circuits and construction of the voice filters

8 -CHANNEL LOGIC TRACE MULTIPLIER by A. C. Ainslie
Eight channels of logic information displayed on an oscilloscope

GENERAL FEATURES

630

636

650

664

SEMICONDUCTOR UPDATE by D. W. Co/es
A review of interesting devices 644

TRANSDUCERS -5 by P. R. Al/cock
Considering piezoelectricity and its applications 647

THE TRANSISTOR AS A ZENER by I. D. Evans
Making use of the Zener effect in transistors 660

INGENUITY UNLIMITED
Heads or Tails-Display for Digital Alarm Clock-Fuzz Effect-Coin Tosser-
Versatile Flasher Pulser 670

NEWS AND COMMENT
EDITORIAL-Victims of V.A.T.

NEWS BRIEFS
Tifax-Oh Buoy-Tigerfish-Disappearing handmark

SPACE.WATCH by Frank W. Hyde
Mercury Fly -Past

STRICTLY INSTRUMENTAL by K. Lenton-Smith
Electronics and music

LONDON ELECTRONIC COMPONENT SHOW
Some of the highlights of the 1975 show

BOOK REVIEWS
Selected new books we have received

INDUSTRY NOTEBOOK by Nexus
What's happening inside industry

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

Our September issue will be published mid -August, 1975

629

674

635

643

658

634

677

678

)1PC Magazines Limited 1975. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for' it. Prices quoted are those current
as we go to press. Publisher's Subscription Rate including postage for one year, Inland L4.80, Overseas £500.
USA and Canada $13.50. International Giro facilities Account No. 5122007. State reason for payment, "message to
payee".
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CH NAGLIA
WITH

33 RANGES
201aiN d.c.

US -2N a.c.

PROFESSIONAL QUALITY

TEST EQUIPMENT

 ROBUST CLASS 1.5 PRECISION MOVEMENT
 ACCURACY 2 5% D.C. AND 3.5% A.C.
 12 MONTH GUARANTEE
 SELF -POWERED AND POCKET -SIZED
 OPTIONAL 30kV D.C. PROBE

PRICE 09.00 inc. VAT (P. & P. 80p)
PROBE £8.80

.:.$ ......

TRADE ENQUIRIES WELCOMED

For details of this and the many other exciting
instruments in the Chinaglia range. including

multimeters, component measuring, automotive
and electronic instruments please write or

telephone:

CHINAGLIA
(ll.K.)

LTD.19 Mulberry Walk, London
SW3 6DZ Tel: 01 -352 1 897

PhoenixRW
Electronics
(Solent) Ltd.
139-141 Havant Road
Drayton, Portsmouth, Hants
P06 2AA

You already know us-get to know us better! Our
catalogue is now only 20p-returnable on your first
order.

Our prices on a wide range of semiconductors, i.c's
and passive components include VAT, and, despite
rising postal costs, carriage is only 20p, too!

THIS MONTH'S BARGAIN OFFER!
Rectifier kit. 4 each 1N4148, AA144, 1N4004, 1N4006,
1N5402, 1N5406, SCR 0.6A/200V, Bridge 1A/400V, Triac
2.5A/100V, + 4 voltages of 400mW Zeners -
Catalogue value L1060. Bargain pack PEP/4A-£6.50

Please send your catalogue - now !

Name

Address

CI

(

Ivo.-

i 6

0 0 2 '
A 5

) .

I

Send
£13SO

THE HOT ONE

1

/ l'
-

DX FRONT END
VT03 88.108 MHz

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

A 4 stage Front End. Will
pull out stations which on
conventional receivers would
be lost in the noise.
Gain 30dB + at 100 MHz.
Noise 6 5dB T y p

' "c-
c- c- r cc- V. H.F. FRONT END/CONVERTER

.W
0) 0)

,53 0 Ga
1/ 10

I
II

VT01
I ' ADVANCED DESIGN

' DUAL -GATE MOSFET FIRST STAGE
Covers: AIRCRAFT

SATELLITES  AMATEURS
VARICAP TUNED:
Input 118-150 MHz
I.F. Output 10.7 MHzSend 110.90

I.F.10. HIGH PERFORMANCE DELUXE I.F.STRIP

NOW with 70d8 gain Send £8 .60
* SHARP SKIRT SELECTIVITY * CONTROLLABLE SQUELCH
* CENTRE ZERO TUNING METER + SIGNAL STRENGTH METER

OUTPUT

ALL PRICES Send 8p + S.A.E. for Data Sheets.
QUOTED Sole U.K. Agents
INCLUDE VAT REEDHAMPTON LTD.
AND P. & P. 182-184 Addington Road. Selsdon. Surrey CR2 8LB,,
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.ORDER DIRECT FROM THE U.S. AND SAVE
SHIPMENT MADE WITHIN 3 DAYS FROM RECEIPT OF ORDER VIA AIR MAIL - POSTAGE PAID

1111-IV-10% Off on orders over £10
15% Off on orders over £50
20%011 on orders over £100

OP 4

8008 CENTRAL PROCESS-
ING UNITS AUGUST SPECIALS8 biz single chip for macro compute,

Ta242"10T4"6111,caNtiocnhsanne, !!!

RAMfor use with 8008 CPU 122-756 DIGITAL CIRCUITS (DIP PKG)
CLOSEOUT ON CALCULATOR 7448 BC D - 7 soli

CHIPS Decoder/Driver (31351 656
7474 Dual D (lip -flop 19p

These early model calculator chips have been
741 22p

superseded and are now offered at this lowest price 07
74123

Dual lik flip-flop
Retrog rnonostableever. Comp's. with data

CT5001 11 digit display and calculate. 4 multivib wick 396

5,
function. chain operation. fixed dec. w LINEAR CIRCUITS (DIP PKG)

5,,

pin package Pep 3110 2 watt audio
CT5002 Same as 5001 except battery amplifier 59p

5 ,iperation 21432 3900 Quad amplifier 20p
'4t CT500512 digit display and calculate. 4 9,,ei non plus memory 28 pin package DIGIT LED DISPLAY

01-702 On multiplexed substrate, comm. .-
WITH PURCHASE OF ANY OF Blade comparable with all 8 dish

cakulator chips, 7 segment right handTHE ABOVE - decimal, red with dear magnifying lens,
Al,M`..., MAN 3M led display. RH summon .127 charades, 1 to 4 MA, 1.8V typ211"4

, ,,_.,,,,:_,.7, cathode. 12 " character 12 for 13112
.,

1/4" i 1/1." high . 21956

TTL
i f :,

7400 EPIlp 7448 Es, 80 p 74150 CO- 7512
7450 12 74151 60

77401

11

402 11 7451 13 74153 71
7403 11 7453 13 74154 1-05
7404 13 7454 14 74155 95
7405 13 7460 11 74156 71
7406 22 7464 21 74157 71
7407 22 7465 21 74161 95
7408 14 7472 22 74163 1-05
7409 14 7473 26 74164 1.25
7410 11 7474 26 74165 1-25
7411 16 7475 41 74166 1.15
7413 35 7476 26 74173 95
7415 22 7483 70 74175 95
7416 22 7485 80 74176 95
7417 22 7486 24 74177 85
7420 11 7489 1 50 74180 80
7422 22 7490 45 74181 2-50
7423 71 74182 80
7425

22
22

7491
7492 44 74184 1-55

7426 23 7493 44 74185 1-45
7427 22 7494 49 74190 95
7430 12 7495 49 74191 95
7432 22 7496 55 74192 90
7437 25 74100 I 25 74193 85
7438 21 74105 60 74194 95
7440 11 74107 27 74195 80
7441 60 74121 32 74196 1-00
7422 55 74122 50 74197 75
7443 55 74123 55 74198 1.70
7444 60 74125 50 74199 1.70
7445 75 74126 50 74200 190
7446 85 74141 68
7447 80 74145 75

LOW POWER
74100 tO 16p 74151 £ 0- 160 74190 C 0.93P
741.02 16 74L55 18 74191 80
74103 16 74171 18 741_93 89
74104 18 74172 27 74195 89
74106 18 741_73 38 74198 1 53
74110 16 74174 38 741164 1.53
74120 16 74178 44 74L 165 1 53
74130 16 74185 85
74142 89 74186 38

HIGH SPEED
74900 C 0 16 p 74921 C 0. 1.60 74455 CO- 2011
74401 1674422 1874460 21
74H04 16 74430 18 74461 21
74408 16 741140 16 74462 20
744110 16 741150 16 74/174 32
741111 16 74452 18
74H20 16 74953 20

8000 SERIES
8091 E 0- 330 8214 E 0 932 8811 CO- 382
8092 33 8220 93 81312 60
8095 76 8230 1.42 8822 1.02
8121 49 8520 71 8830 1.42
8123 88 8551 91 8831 1-42
8130 1-20 8552 1 37 8836 27
8200 1.92 8554 1.37 8880 73
8210 1-92 8810 44

9000 SERIES

MEMORIES wiclata
1101 256 bit RAM MOS

1024 bit RAM MOS
CO -96P

1103 2-72
5203 2048 bit erasable PROM 13-68
5260 1024 bit RAM Low Power 2 16
7489 64 bit RAM TTL 1 50
8223 Programmable ROM 2 72

LINEAR 111111111 I -I ,

CIRCUITS

300 Pos V Reg (super 7231 70.5 CO- 43p

CALCULATOR
& CLOCK CHIPS wiclata

5001 12 DIG 4 funct fix dec C 146 0
5002 Same as 5001 exc btry pwr 1.95
5005 12 DIG 4 fund winter,. 2-42
MM5725 8 DIG 4 fund chain & dec 1.10
MM5736 18 pon 6 DIG 4 fund 2-42
MM5738 8 DIG 5 fund K & Mern 2.42
MM5739 9 DIG 4 fund (btry surl 2.92
MM5311 28 pin BCD 6 dig mux 2-42
MM5312 24 pin 1 pps BCD 4 dig mug 1.94
MM5313 28 pin 1 pps BCD 6 dig rnux 2.42
MM5314 24 pin 6 dig muis 2 42
MM5316 40 pin alarm 4 dig 2-42

301 Hi Peri Op Amp inDIP TO -5 18
302 Volt follower 70.5 43
304 Neg Reg TO -5 49
305 Pos V Reg TO -5 52
307 Op AMP (super 741) mDIP TO -S 38
308 Micro Pwr Op Amp mDIP TO -5 60
309K 5V 1A regulator TO -3 91
310 V Follower Op Amp TO -5 mDIP 65
311 Hi pert V Comp rroDIP TO -5 58
319 Hi Speed Dual Comp DIP 71
320 Neg Reg 5.2 12. 15 10.3 74
322 Precision Tinter DIP 60
324 Quad Op Amp DIP 1.07
339 Quad Comparator DIP 92
340T Pos Volt Reg

(6V -8V -12V 15V -18V -24V) 20.220 1-07
370 AGC/Squelch AMPL TO -5 or DIP 65
372 AF -IF Strip detector DIP 44
373 AM/FM/SSB Strop DIP 1.78
376 Pos. V Reg mDIP 33

LED &
OPTO ISOLATOR
MV1O6 Red TO 18 £0. 14p
MV50 Axial leads 8

MV5020 Jumbo Vis Red (Red Dome) 18
Jumbo VI, Red (Clear Dome) 18

ME4 Infra red deft dome 18
MAN 1 Red 7 seg. .270" 1.38
MAN 2 Red alpha num 32" 2 72
MAN 4 Red 7 se ..190".190" 1 18
MAN 5 Green 7 soli .270- 1.62
MAN 6 B" high solid sag 181
MAN 7 Red 7 seg. .270' 74
MAN 8 Yellow 7 sag .270" 2 17
MAN 64 4"high solid seg. 2.45
MAN 66 .6"high spaced seg. 118
DL 707 Red 7 seg 3" 1 18
MC T2 Opto no transistor 38

377 2w Stereo amp DIP 1.47
380 2w Audio Amp DIP 81

3808 6w Audio amp mDIP 69
381 Lo No. Dual preamp DIP 98
382 Lo Noose Dual preamp DIP 98
550 Prec V Reg DIP 54
555 Timer mDIP 44
560 Phase Locked Loop DIP 1.94
562 Phase Locked Loop DIP 194
565 Phase Locked Loop DIP 1.20
566 Function Gm mDIP 1-20
567 Tone Decoder mDIP 1 20
709 Operational AMPL DIP 27
710 Hi Speed Volt Comp DIP 21
711 Dual Difference Compar DIP 44
723 V Reg DIP 38
739 Dual Ho Pert Op Amp DIP 65
741 Comp Op AMP mDIP Tos 27
747 Dual 741 Op Amp DIP or TO -5 44
748 Freg Ad, 741 mDIP 27

1304 FM Mulpx Stereo Demod DIP 65
1307 FM Mulpx Stereo Demod DIP 45
1458 Dual Comp Op Amp mDIP 38
L42111 Dual LM 211 V Comp DIP 1-07
3065 TV FM Sound System DIP 38
3075 FM Det-LMTR &

Audio preamp DIP 44
3900 Quad Amplifier DIP 33

7524 Core Mem Sense AMPL DIP 1 04
7534 Core Mem Sense Amp DIP 1-42
8864 9 DIG Led Cath Dner DIP 13]
75451 Dual Perepheral Driver mOIP 21

mDIP75452 Dual Peripheral Drover 21

75453 (3511 Dual Peroph. Driver rnDIP 21

75491 Quad Seq Drover for LED DIP 50
75492 Hex Digit Driver DIP 55

Data sheets supplied only on re -
quest. Add 25p ea. for data sup -
plied on items less than 50p ea.

9002 t cl- 21p 9309 E 6 490 9601 £0. 54P
9301 63 9312 49 9602 49

Data Otto +Poet, fed only On ..
OP. P. m25p ea for d sus,.
onod on items lee than 50p ea

IIII

DTL
930 lop 937 102 949 100
932 10 944 10 962 10
936 10 946 10 963 10

1111 CMOS

74C00 t 0 21p 74C74 CO 630 74C162 CI 713P
74CO2 30 74C76 93 74C163 178
74C04 41 74C107 82 74C164 192
74C08 41 74C151 1 59 74C173 1 59
74C10 36 74C154 192 74C195 165
74C20 36 74C157 I 20 80C95 82
74C42 1 18 74C160 1 78 80097 82
74C73 85 74C161 1 78

4000 SERIES
RCA EQUIVALENT
CD4001L0 31 P C04013C0 660 CD4023C0 310
CD4009 47 CD4916 69 004025 31

104010 47 CD4017 162 CD4027 74
CD4011 31 CD4019 74 CD4030 52
cD4012 31 CD4022 1 50 CD4035

The prices as listed are in British pounds and pence. Send bank cheque or
personal cheque with order. If international postal money order is used, send

master c
." --------ha0.'''' receipt with order. Minimum order E2 -50p.

ow,. . INTERNATIONAL ELECTRONICS UNLIMITED
agia

BASY,Nt"
\

' P.O. BOX 1708 MONTEREY, CA. 93940 USA,.,/,,... PHONE (408) 659-3171
lk The above prices do not Include any taxes leviable by a purchaser's country of residence 4
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Sinclair hi-fi

The watts...
The Sinclair range of hi-fi
products. Three different ways
of achieving hi-fi excellence -
whatever area of hi-fi you're
interested in.

And the Sinclair range
fact -file gives you the full
run-down on all of them.

On Project 80 - the
build -as -you -please hi-fi
module system.

On IC20 - the revolutionary
integrated circuit amplifier kit.

And System 4000 - the
luxury hi-fi amplifier and
matching tuner.

and the wherefores.
The watts
and thewherefores
of Sinclair
hifi.
A tact  he on thomplete

Tamp

of SmCier o

e c

The Sinclair range fact -file
shows you the whole story.
Technical specifications...
complete descriptions...
big, clear pictures... and test
reports by impartial hi-fi
journals.

A real bundle of goodies.

Send for Sinclair's range
fact -file - now!

See if the answer's here -
the information on the
component you've been
looking for.

Simply cut the coupon and
send it to the no -stamp -needed
FREEPOST address below.

We'll send you the Sinclair
fact -file - giving you all you need
to know about Sinclair hi-fi.
And information about a few
extras you're sure to find rather
interesting.

Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ
St Ives (0480) 64646

Please send me the Sinclair range fact -file immediately

I Name

IAddress

1

HF/PE/8/75

I To. Sinclair Radionics Ltd, Please print
FREEPOST, St Ives,

iLintingdon, Cambs., PE174BR

42 x 42mm meters 100mA, 500PA.

I mA, 500mA, L276. I I p P. & P. t

1
60x 45mm meters 50µA, 100µA,
500µA and I mA VU meter, fill.
Ilp P. & P.

Edgewise meters 90mm . 34mm

I mA, 4310. 13p P. & P.
4iin x 3}in METER. 30/./A,
50/./A or 10011A, 1345. 13p P. & P.

MULTI -

METER
TAPE imnyormi

RECORDER
Model ITI-2

.,, 4

LEVEL 20.000 ohm/ o

METER volt, 16.90.
164 P. & P.

iiii
u o o 0

500mA, 70p. 10p P. & P.

la 0 . - .2,
WV

CARDIOID
DYNAMIC Itil op!

MICROPHONE ..../;,'L_

Model UD-1 30. Fre- 3 WATT STEREO (If + I+)
quency response 50-
15,000c/s. Impedance PER CHANNEL
Dual 50K and 600 ohms, AMPLIFIER
E740. 13p P. & P. E41-30. asp P. & P.

All above prices include 8% V.A.T. LARGE S.A.E. for List No. I I.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA

RELAY UNIT
Smart steel case 12 + 7 gin with 22 PO
Type relays, most with at Last 3 sets Do con-
tact.. 4 reed relays + coils. 2 pots. resistor..
capacitors. 12807 valve. various diodes. tag
board, etc etc. Only E3.60.

PC ETCHING KIT MK. II
Contains lib Ferric Chloride, 100u in copper
clad board. DALO etch rulet pen. altruism
cleaner etching dish and instructions. Now
also includes 2 miniature drill bits 23.50.

7Ib BARGAIN PARCELS
Hundreds of flaw components -pots. resis-
tors, capacitors, switches a PC boards with
transistors and diodes. also loads of odds and
end.. Contents always changing. Only O.

COMPUTER PANELS
Large quantity always available 3Ib asetd

7Ib MN: 56th CIS. Pack with about 500
components inc. at lout SO transistor. Et.

FERRIC CHLORIDE
Anhydrous technical quality in 1Ib double
sealed packs lib SOP; 3Ib [140; 10117 toss;
1001b E35.

TRANSFORMERS
All mains primaries. 6-0-6V at 10OrnA Hp;
9-0-9V 100mA 81 .02; 12-0-12V 10OrnA Et 40.
24-0-2411 500mA 2244 IA multituded to
glee 3. 4. 5. 6. 8. 9. 10. 12, 15, 18. 20. 24 or 313y.
also 12-0-12 or 15-0-15 O. 2A version £4.40.
6 5-0-6-5V 500mA [1.4a; 17V lA t2; 9V 10A ES:
sub -miniature 12-0-12V at 50mA alp.

PE GAS IGNITOR KIT
All parts to build this
project featured in July
PE still available.
Complete kit of parts
+ instructions only £3
All prices quoted include U.K. post and
VAT at 8% or 25% as appropriate
Surplus components and equipment
wanted for cash. S.A.E. for list or
enquiries.

GREENWELD (PE8)
51 Shirley Park Road, Southamp-
ton, SO1 4FX. Tel. (0703) 772501.
Also callers at 21 Deptford Broad-
way, SOS. Tel. 01-692 2009, and
38 Lower Addiscom be Road,
Croydon. Tel. 01-688 2950.

BARGAIN PACKS
12 BC107 £1.20 25 1N4001 E1.20
14 BC108 £1.29 22 1N4002 f1.20
12 BC109 f120 20 1N4003 1120
15 BC148 f120 18 1N4004 C1.20
12 BC149 ma 16 1N4005 0120
12 BC157 E120 14 1N4006 [1.20
12 BC158 E120 12 1N4007 £1.20
12 BC159 81.20 40 1N4148 E120
2 2N2646 E120 3 2N3055 81.20

10 BC328 81.20 12 BC548 f120
12 BF194 E120 12 BF195 £1.20
7 BF173 1120 5 BF181 51.20
All full spec marked com-
ponents.

8 PIN OIL 741's
totot 24P, 25 a 230; 100 21p; 250 « 20p.

SU TIMERS
3. 60p; 10 a 03p; 25 « lip. 100+ 43p.

RESISTORS AND CAPACITORS
400 asstd. carbon resistors E1.40. 250 Hi -stab.
1, 2. 5%, 4. 4. 1W t1 U. 100 Wirewounds. 2W
to 15W f.2. 200 ceramic, mica. etc caps 81.10.
100 0280 polyesters. 0 01-0 4701.30.200 min
electrolytics, but mainly Jnrnarked. so only
21.35. 15 airspaced and compreuion
trimmers up to 1250pF Et .10. JUMBO PACK -
1 each of the above. vu BO value for only
E7 401 I 1

VEROBOARD
100 sq in. about 8 pieces ustd sizes and
pitches [t-15.

MISCELLANEOUS
OPCO rnicroewitch, 5. 12p:15 autd pots ?Sp:
plug in relay. 2.50011 4wo 2Sp; 4 + 80V 10A
recto. on heat sink, ideal bait. charger CI 40:
SN76660N Et Good range clou tolerance
reeistors-S A.E. list. 96kH7 crystal Et. Push
button bank -4 interlocking buttons. each
4 pole changeg, only 4 + 25 + 410 21.

ISTOR PACKS
1-4,94 quantity of mainly unmarked out of
spec. transistors just arrived.

ar
Semple tuts

.how 75% OK. Sold in mixed packs with
PNP. NPR, RF. AF, plastic. metal can, small
signal and power devious At least 200 for
E1 40: 500 for E4 SO; 1,000 for EC Out of spec.
203055's 8 for 81.10. 25 untested BFY51
type transistors £1.10. 25 untested BC108 81;
too ES.
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13I-PRE-PAK
Bargains in Semi -Conductors, components, modules & equipment.

BARGAINS FROM OUR FREE CATALOGUE
6th edition. 20 large pages filled with real bargains in transistors.

C.s. components, equipment, etc. Send large S.A.E. with 793 stamp
for your FREE copy by return. Meanwhile, for prompt delivery
order from our ad. this month NOW.

WATCH GENERATOR MC'

R cinelr,biy, it E9.93
P P.. add 30p

Rotary selector switch provides
choice of four patterns -essential
for colour TV alignment. Featuring
plug in IC s and a more sensitive sync
pick-up circuit. The reinforced fibre-
glass case is virtually unbreakable -
ideal for the engineer's toolbox -
only measures 3in x Sfin x 3in
Operates from three U -2 -type batteries
(extra).

Complete
kit £7.93

PLASTIC POWER TRANSISTORS
40 WATT SILICON
Type No. Gain VCE
40N1 15 15

4002 40 40

40P1 15 15

40P2 40 40

Polarity Price
NPN 20p
NPN 30p
PNP 20p
PNP 30p

90 WATT SILICON
Type No. Gain VCE
90N1 15 15

90N2 40 40
90P1 15 15

901.2 40 40

Polarity Price
NPN 25p
NPN 35p
PNP 25p
PNP 35p

TRANSISTOR PACKS -All AT 50p EACH
TESTED AND GUARANTEED
B79 4 ign,am,,,, Rec. dodes. 1.000

B91 in, Reed Switches. tin long
)in dia. Highspeed P 0. type

H3S 100 Mixed Diodes. Germ. Gold
bonded, etc. Marked and
Unmarked

H38 30 tihocrton leadn.T,ratyleisstors. NPN

Es -equipment

UNMARKED AND UNTESTED
Bt 50 AGremnadniOur Transistors PNP. 1434 15 PGrmer NpTNra;silionrsio-SPI.P,

1417 in 38190 Channel FET s plastic
Diodes Min 'w case type

9" 150 Germaniumgleesype

554 100 Silicon D8odes. 860L glass

100 Oil. Diodes min 10914 glass
equivalent to 104145

439 C Integrated circuits 4 gates'
m BMC 962.2 flip flops BMC 945

441 9 BD131 BD132 Complementary
Plastic Trartsistors

1455 4 o.,t36. T1ApceanNP,rnpNoSi totraHnas-

465 4 t4.0,36. T2 rypceanPOLp Sil.traHn67-

OVER A MILLION TRANSISTORS
IN STOCK -All moat -needed types
MARKED - TESTED - GUARAN-
TEED -SEE CATALOGUE

TO CLEAR
Hundreds of various portable transistor radio chassis FM and
AM. Ideal for experimenters. Components electronically sound, £1chassis not all perfect. No instructions. or tuning drives. A cheap
way to make a radio set. Each

MAINS TRANSFORMERS
P P.. add 35p per unit
Type A-1E1V1A (suit SS. 103) 51.50.
Type B-25Vi2A (suit SS.110) E2.00.
Type C-30V/2A (suit SS.140) C3.25.
Bridge Rectifiers) Type A 27p; Types B &
C 3143.

CAPACITOR
DISCHARGE
IGNITION KIT 
Easy to
assemble and
fit to your car £7.50
12V With
instructions. IP 8P add 30p1

TERMS OF BUSINESS
V.A.T. Prices shown do NOT include V.A.T. Please add 25% to total value
of your order including postage for V.A.T. except for items marked  or
(8%) for which the V.A.T. rate is 8%. No V.A.T. on overseas orders.
Overseas -add Ct, any difference being charged or refunded.
PAYMENT Cash with order, Cheque or money order. Minimum value -CI.
You can also pay by ACCESS.
IMPORTANT -Every effort is made to ensure accuracy of prices and
description at time of preparing this advertisement and going to press.
Prices are subject to alteration without notice.

CHALLENGING VALUES!

Stirling stun,
STIRLING SOUND AUDIO MODULES come to
you as basic units assembled on P.C.B.s enabling
you to add required components in layouts of your
own choice. Modules are tested and boxed before
despatch and include well printed instructions.

AMPLIFIER MODULES
Pre-ampllflers; tone control
SS.100 Active tone control unit to provide bass.

treble, balance and volume controls £1.60
ssr.aldOil. Pre -amp for ceramic cartridge, tape and £1.60
SS.102 Pre -amp for low output magnetic cartridge

tape and radio. With R.I.A.A. correction t 1dB £2.25
at ikn

POWER AMPLIFIERS
4S.103 Compact I.C. amp. with 3 watts R.M.S. £1 . 75output. Operating voltage 10-20. Size 3+ in x 2in.
SS.103-3 Stereo version of above using one I.C. £3.25on each channel
SS.105 A compact and useful all-purpose amplifier £2.25which will run excellently on a 12V supply.

With 5 watt output, two make a good stereo
amp. Size 3iin x 2in. New Mk. 2 version.

SS.110 Similar in size to SS.105 but with a 10 watt £2  70output. Ideal for many domestic and small -size
P.A. applications. Operates from 26-32V.

SS.140 Excellently designed 40 watt R.M.S. (into £3.604 ohms) hi-fi amplifier. S/N ratio better than
75dB. T.H.D. better than 0'2%. Power require-
ments -45V d.c. With 0.15in centre edge con-
nections. Two can be bridged to give 80 watts
R.M.S. into 8 ohms.

BUILD A STEREO F. M. TUNER!
SS.201 Front end with ganged tuning and geared

slow-motion drive in rugged housing.
Excellent sensitivity. Tunes 88-108MHz. With
A.F.C. facility. Operates from 6-16V

SS.202 I.F. stage (with I.C.). Pre -tuned. A.F.C.
connection. Operates from 4-5-14V

SS.203 Stereo Decoder. Designed essentially for
use with SS.201 and SS.202, this module can
also be used on most mono F.M. tuners. A L.E.D.
may be attached. Operating voltage 9-16V cl.c.

SPECIAL MONEY SAVING OFFER!
Save ES -buy all 3 units (SS.201. SS 202 and SS.2031

together for £12.12
POWER SUPPLY STABILISER
SS.300 Add this to an unstabilised supply (say

typically 45V output) to obtain a steady powerful
working output adjustable from 12 to 60V
Essential for your audio and special systems.
Money saving, very reliable and ideal for the workbench.

£6.25

£5.25
£5.62

£3.25

SS 103-3

STIRLING SOUND DISCO MINOR
Twin turntable console with cross -fade mic (with over -ride) and headphone monitor
jacks. etc. plus unique "AMPOWER 40'' speaker with built In 40 watt R.M.S.power amp.
You can add up to ten to give 400 watts, Portable console and one AMPOWER £100 plus
£3.50 carr. U.K.. plus VAT.

Nave you
had your

FREE
CATALOGUE?

Cm Fier) No F/iirlIfi

222 224 WEST ROAD,WESTCLIFF-ON-SEA, ESSEX SSO 9DF.

TELEPHONE: SOUTHEND 10702) 46344.

WRITE ORDER SEPARATELY AND ATTACH COUPON IF NECESSARY

IN To BI-PRE-PAK. 222-224 WEST ROAD. WESTCLiFF-ON-SEA, ESSEX

Please send ,,,,,

for which I enclose

NAME

Inc. V.A.T.

ADDRESS PE4.11

Ibm am MEMMIS
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD

163 MITCHAM RD LONDON SW17 9PG 01 672 3137 908 0

TUAC POWER MODULES offering more power and quality than ever before
 125 watts RMS
continuous sine
wave output

7 x 6+ x 3in

£19.50
 4 R.C.A. 150 watt 15 amp output

transistors

 Rugged layer wound driver transformer
 Short-Open-and Thermal overload pro-

tection
 Only 6 connections

Power supplies vacuum impregnated
Transformers with supply board incor-
porating pre -amp supply:

PS 125 ± 50 volts for one TP125 61215
PS 100 ± 45 volts for one TL100 £11.25
PS 60 ± 40 volts for one TL60 61000
PS 30 ± 50 volts for one TL30 65.110
PSU 2 for supplying disco mixer 64.75

TL60
5 x 5 x 3in

 60 watts RMS con-
tinuous sine wave
output 2 R.C.A. 110 watt
15 amp transistors

02.50

L100
5 x 5 x 3in

 100 watts R.M.S.
continuous sine
wave output 2 R.C.A. 150 watt
15 amp transistors

05.00
Specification on all power modules: All output power
ratings z- 0.5dB, Output impedance 8-15 ohms, THD at
full power 2% typically 1%, Input sensitivity 80mV into
10kC1, Frequency response 20Hz-20kHz ±2dB; Hum and
noise better than - 70413

MSC

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

Disc

MAN

AUTO

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 8 R
Deck Faders; Deck Volume: Treble and Bass; H. Phon Vol
Selector: Master Vol On/Off Sw. Max output 1V RMS.

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

01.50
PANEL SIZE
18 x 4j -in
DEPTH 3in

HOW TO ORDER BY POST

Make cheques/P.O.s payable to TUAC LTD (PE2/3)
or quote Access/Barclay Card No.

and post to TUAC LTD (PE8-3)
163 Mitcham Road, London, SW17 9PG

We accept phone orders against
Access/Barclay Card Holders

Phone: 01-672 3137/9080

STOCKISTS -CALLERS ONLY
Arthur Sall!. Ltd., 28 Gardner Street. Tel. Brighton 65806
Bristol Disco Centre, 86 Stokes Croft. Tel. Bristol 41666
Socodl, 9 The Friars. Tel. Canterbury 60948
Cookies, 132 West Street. Tel. Crewe 4739

Csibarrie Audio, 88 Wellington Street. Tel. Luton 411733
Al Music Centre, 88 Oxford Street. Tel. Manchester 236 0340
Damon Electronics, 99 Carrington Street. Tel. Nottingham 53880
Electra Centre, 58 Lancaster Road. Tel. Preston 58488
Mitchell Electronics, 64 Winchester Street. Tel. Salisbury 23689
Wee Lighting, 10 Commercial Road. Tel. Southampton 28102

ALL PRICES INCLUDE V.A.T (8% AND POSTAGE AND PACKING
ACCESS 6. BARCLA CARDS ACCEPTED'JUST SEND OR PHONE US YOUR NUMBER H P ARRANGED THROUGH BOND -
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD

163 MITCHAM RDLONDON SW17 9PG 01.672 3137 9080

NEW ! ! ! 4 CHANNEL SOUND TO LIGHT SEQUENCER 4LSMI

Patent applied for

 RCA 8A Triacs
 1000W per channel
 Fully suppressed and fused
 Switched master control for sound operation from

+W to 125W
 Speed control for fixed rate sequence from 8 per

minute to 50 per second
 Full logic integrated circuitry optical isolation for

amplifier protection
 Full wave control
 13 easy connections

08.25

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

1500 Watts

£7.25

Single Channel Version

ADD SEQUENCE AND DIMMING EFFECTS TO YOUR TUAC 3
CHANNEL LIGHT MODULATOR

SEQUENCE DIMMER MODULE-3SDMI
Speed Control 3 per min. to 10 per sec.
Full logic integrated circuitry
Dimmer control to each channel
9 easy connections

DIMMER MODULE-LMDI
Dimmer control for each channel
7 easy connections

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT OPEN 6 DAYS A WEEK 9 30am 6 OOpm
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IMPROVE
PETROL
CONSUMPTION

Fit the
Brilliant New
P.E. Scorpio Mk. II
"Dual Polarity"
Capacitive Discharge
Electronic Ignition system

1111....1111. I
* Genuine improvement in overall petrol consumption (independent report

claims at seat ex -10%)
* Much Oilier cold weather starting. less strain on your battery
* Less use of choke-increase engine life
* Smoother running at lower revs-makes your four cylinder car feel

like a sir cylinder
Together with the following "Scorpio Mk. plus features not previously
available with other makes
A Only one model used for both positive (+)and negative (-) earth

vehicles-if you change your car. you can certainly transfer your
Scorpio

* Retains your original contact breaker points. which last their mechanical
life-no points burn

* Will drive electronic tachometers.

Send a stamped addressed envelops for our free interesting brochure.
Electronic Ignition-How it Works . containing circuit and itemised

price list.
Price for complete kit of parts. with easy to follow. comprehensive
instructions. connecting wire, etc ONLY 010.115, including VAT and postage
and packing.
Ready made unit. fully tested. for immediate installation with easy to
follow instructions. all leads. etc.. ONLYI13.115, including VAT and postage
and packing

THOUSANDS ALREADY IN USE-FULLY GUARANTEED.

P.E.
"VARICAP"

STEREO
PUSH BUTTON

F.M. TUNER

The P.E. "Varicap" Stereo Tuner
uses the latest Mullard modules for
R.F. and I.F. circuits-highly sensitive
and pre -aligned for ease of con-
struction.

This superb kit has everything to
enable you to construct this highly
sensitive F.M. Stereo Tuner, with
instant push button station selection.
self contained regulated power supply.
stereo decoder. etc.. etc. Easy to
construct, highest quality reproduc-
tion.

Price only [34.50, including VAT and
postage and packing. Please send
stamped addressed envelope for our
free brochure on the Varicap. which
gives performance figures. detailed
description. etc.. etc.

P.E.
"GEMINI"
STEREO

AMPLIFIER
Output genuine 30W R.M.S.
per channel!
Distortion 0 .01%(maximum)i
Frequency response-3dB,
20Hz to 100kHz into 8 ohms!
Fully comprehensive inputs,
disc, tape, MIC, etc.!
Yes, we are still supplying
all components for this
superb Stereo Amplifier,
since we have not yet found
a better one!
Fully comprehensive con-
structional booklet avail-
able, containing full spec-
ification, performance
graphs, step-by-step
assembly instructions,
photographs, fault finding
guide, etc. etc. Price 55p
plus 9p postage and packing.
For itemised price list only
please forward stamped
addressed envelope.

ELECTRO SPARES, 288 ECCLESALL ROAD, SHEFFIELD Sll SPE
Please allow 14 days minimum for delivery, for postal delays, cheque clearance, etc.

ASTOUNDING OFFER
We are offering you the choice of two superb common logs, trigonometry in algebraic logic.
scientific pocket slim calculators (size 13.5cm A special feature is a memory exchange.
x 6.75cm x 1.75cm) at a fantastic price. DECIMO 2001E

In addition to all the above features it has aDECIMO 2001 10 digit mantissa with 2 figure exponent, 2 figure
In addition to common functions it registers display hyperbolics and functions on separate
all functions appertaining to natural logs, keys.

_
Functions

Functions 10 figure Mantissa q.. z
8 figure Mantissa Deictvvt0 Real 2 figure Exponents clc, ,,°
Common Logs se Ale naN 2 sign display '''' 2001-

Common LogsNatural Logs Natural Logs
Trig.

9
0
c.,
c.40c
ix

c

0.functions
Memory
Memory + -
Memory Exchange

Trig. functions
. Memory---------;,. Memory + -

Memory Exchange coRGon2 3 ,i 5 6 1 6 9 Sign change
i
c
0

gi.

5
C'
-a

Ca

a .,,

+ z
S *

B
Sign Change Reciprocals 11. Ill el P2Reciprocals * 0 "1"-iiii -, Square roots III

Radians/Degrees    Qv)

Z
.21

3
i0

Square Roots 4  III II, 0 Grads.
a ..4.

Radians/Degrees Hyperbolics     '4. cc

Register Exchange
Tr

Algebraic Logic
Floating point
Positive feel
25hr battery time

a ill Iii iii gib Register Exchange
Tr ID 0 0 gli li1 6 6 fili Algebraic LogicIFloating point 0 gi) Ili  III
Positive feel

Ira el 1110 25hr Battery time to ©  
4, ©" 10 0 £37. 46

Li ,
g 1
a- 2
fa aQ..
5.1 F

:?;. g .12

-6-ci
>,

8
111

+...
,
w

£29.95 + P. & P. + 8% VAT 7 x1. o
.,,, o : ,.. 1s

12 .L

including carry case+ P. & P. + 8% VAT
including carry case BARCLAY ELECTRONICS era specialists In all types of Calculators. Don't hesitate to

*2cm
41-'6'5

7, E * F.

: ft 5 -13'laz a
I Z

2%-f,'
N>:,.writs for one that will suit your purpose.
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/Marshall's
A Marshall (London) Ltd Dept. PE
42 Cncklewood Broadway London NW2 3DH Telephone 01-452 0161 2 Telex 21492
8 85 West Regent Street Glasgow G2 200 Telephone 041-332 4133

Everything you need is in our
New 1975 Catalogue
available now price 25p
(1G0 pages of prices and data)

Call in and see us 9-5.30 Mon -Fri
9-5.00 Sat

Trade and export enquiries welcome

Top 500 Semiconductors Fro m the Largest Range in the U.K.
2N456 0.80 Orange 0.12 205192 1 .24 AF106 0.40 BC184 0.13 F153 0.25
2144564 0.85 203053 0.25 205195 1  46 AF109R 0.40 BC184L 0-13 F154 0.20
204574 1.20 203054 0.80 205245 0 47 AF114 0.35 BC186 0.25 F159 0-27
371490
20491

4.14
4.38

2N3055
2N3390

0.75
0.15

205291
205205

0 41
0 as

AF115
AF116

0.35
0.35

BC187
BC207

0.27
0.12

F160
F183

1.23
11-32

20492 SAN 203391 0.28 205296 0 48 AF117 0,35 BC208 0.11 Fib 0.41
20493 5.20 2033914 0-29 205298 0  50 AF118 0-35 BC212K 0.16 F167 0.25
20696 0.22 2N3392 0.15 205457 0  49 AF124 0,30 BC212L 0.16 F173 0.27
20697 0.10 2N3393 0.15 2054513 0 10 AF125 0,30 BC214L 0.111 F177 0.29
20698 0.02 2N3394 0.15 2N5459 0 -49 AF1213 0 20 BC237 016 F1711 0.35
20699 0.59 203402 0.16 205402 0 -SS AF127 0 21 BC238 1416 F179 8.13
20706 0.14 2N3403 0.19 2645491 0 .58 AF139 0 65 BC239 0.15 F1110 9.36
207064 0.18 203440 0.59 205496 0  51 AF186 0 41 BC251 0.25 F181 11436

20708 0.17 203441 0.97 205777 0  45 AF200 0 65 BC253 0.25 F182 631
20709 0.42 203442 1.40 2446027 0  45 AF239 0.65 BC257 0,1$ F183 0.55
20711 0.50 203414 0.20 30128 0  73 AF240 0-90 BC258 0.11 F184 0.36
20718 0.23 203115 0 21 3N139 1  42 AF279 0.70 BC259 0,17 F185 6.311

207184 0-28 2N3416 0.31 30140 1 .00 AF280 0.79 BC281 0.25 F194 0.12
2N720 0.57 2N3417 0.24 30141 0  91 AL102 1-00 BC262 0 25 F195 0.12
20914 0.39 2N3638 0.15 30200 2 49 ALt03 1.00 BC263 0-25 F196 0.13
20916 0.28 2036384 0 -IS 10361 0 -40 BC107 0.11 BC300 0.34 F197 0.15
20918 0.32 203639 0.27 40382 0 .45 BC108 0.14 BC301 0.34 F198 0.18
20929 0.37 2N3641 0.17 40363 0 BC109 0.14 BC302 0-21 F200 0.40
2N930 0-22 2N3702 0-12 40389 0 48 BC113 0.15 BC303 0.54 F225J 0.23
201302 0.19 2N3703 0.13 40391 0-54 BC115 0.17 BC307 0.17 F244 0.21
201303 0.19 2N3704 0.15 40395 0 65 BC116 0.17 BC3084 0.15 F245 0.15
201304 0.28 2N3705 0.15 40406 0 -44 BC116A 0.18 BC309C 6.26 F246 0.59
201305 0.21 2N3706 0.15 40107 0  35 BC117 0-21 BC237 3.27 F247 0.65
201306 0.31 2N3707 0.18 40108 0 -50 BC118 6.14 BC238 3.28 F254 0.19
201307 0.30 203708 0.11 10109 0 -52 BC119 0.29 BC337 0.20 F255 0.19
201308 0.17 2N3709 0.15 40410 0  52 BC121 0.35 BC338 0.20 F257 0.47
2141309 0.47 2N3710 0.15 10111 2 00 BC125 0.11 BCY30 0.80 F258 0.53
201871 1.51 2N3711 1415 40594 0 .74 ac126 0.23 BCY31 11.116 F259 0.55
2018714 1.57 2N3712 1.20 40595 0 .84 BC132 0.30 BC932 1.16 FR39 0.24
2016716 1.85 2N3713 1 20 40601 0 -57 BC134 0.13 BCY33 6.15 FR79 0.24
2N1711 0.45 203714 1 30 40602 0 -51 BC135 0.13 BC934 6.70 FS21A 2.30
201907 5.30 203715 1.50 40663 0 -58 BC136 0.17 BC938 1.00 FS28 0-82
2N2102 0.84 2N3716 1.80 40604 0.54 BC137 0.17 BCY39 1.68 FS61 0.27
202147 0.78 203771 2 20 40636 1 .10 BC138 0.21 BC940 0.17 FS98 0-25
202148 0-04 2N3772 1 80 40669 1 .00 BC140 0.68 BC942 11.211 FX29 0-30
2N2160 0.00 2N3773 2.65 40673 0 73 BC141 0.68 BCY5S 0.30 FX30 0,27
2N2218A
2N2219

0-22
0.24

2N3789
203790

2 08
2.40

AC126
AC127

0

0 .2o
BC142
BC143

0.23
0.25

BCY59
13C970

0.32
0.17

FX84
FX85

0,21
0-30

2N 2219A 0.28 2N3791 2.35 AC128 0.20 BC145 0.21 BCY71 0.22 FX87 0 28
2N2220 0.25 2N3792 2 GO AC151V 0 -27 BC147 0.14 BC972 0.15 F)(88 0.25
202221
2N2221A

0.11
0.21

2N3794
203819

0 24
0.37

AC152V
AC153

0 19
0 .as

BC148
BC149

0.14
0.15

1313115
BD116

8.75
0.75

F)(89
FY50

0110
0,23

2N2222 0-20 2N3820 0-81 AC153K 0 40 BC153 0.11 BD121 1.80 FY51 0.23
27422224 0.25 2N3823 0.76 AC154 0.25 BC154 0.11 80123 0.82 FY52 0.21
202368 0-25 203904 0-27 AC176 0 30 BC157 0-16 131)121 0.67 FY53 0.18
202389 0.20 203906 0-27 AC176K 0 40 BC158 0,16 BD131 0.10 FY90 0.75
202369 0-20 204036 0.87 AC187K 0 35 BC160 0.60 8D132 1450 RY39 0,23
202646 0.55 204037 0.12 AC188K 0-10 BC18741 0.15 00135 0.13 SX20 0 21
202647 0.98 2744058 0.18 ACY18 17.24 BC113813 0.15 130136 0-19 SX21 021
202904 0.22 204059 0.15 ACY19 0.27 BC168C 0-15 BD137 0.55 104 2.00
202904A 0-24 204060 0.15 ACY20 0.22 BC169B 0.15 60138 0.63 U105 2.25
202905 0.25 201061 0 -IS ACY21 0.28 BC169C 0 -IS 80139 0.71 1060 0.65
2N2905A 0.20 204062 0.15 ACY28 0.20 BC1704 0.15 80140 0.87 A3018A 0.85
202906 0-19 2N4126 0.21 ACY30 0-58 BC171 0.16 BD529 0.60 A3020A 1.80
2142906A 0.21 204289 0.34 A0142 0.57 BC172 0.17 80530 0.80 A3028A 0,79
202907 0-22 204919 0.95 A0143 0.61 BC177 0.21 BDY20 1.115 A3035 1.34
2112907A 0.24 2N4920 1.10 AD149V 1.20 BC178 0.27 BF115 0.36 A3048 0.70
202924 0.20 204921 1.93 AD150 1.15 BC179 0.30 BF117 0.55 A3048 2.11
202925 0.20 2144922 1.00 AD161 0-50 BC182 0.12 BF121 0.35 A3052 1-62
202926 2N4923 1.00 AD162 0.50 BY182L 0-12 BF123 0.36 53089E 1.9$

Green 0.12 205190 0.92 A0161 5 PR BC183 0.12 BF125 0.35 A30900 1.23
Yellow 0.12 205191 0.915 40162 I 1.15 BC183L 0.12 8F152 0.26 M301A 0.18

TTL Integrated Circuits -Quality and Prices You Can't Beat
SN7400 0.111
SN7401 0.16
SN7101AN

SN7409
SN7410
SN7411

0.22
0.10
0.25

0.38 SN7412 0-28
SN7402 0.16 SN7413 0.35
SN7403 OAS SN7416 0 35
SN7404 0.19 SN7417 0 35
807405 0.19 SN7420 0 16
807406 0.45 SN7423 0 29
807407 0.65 SN7425 0.29
SN74011 0.19 5K17427 0.29

10% discount
for callers at
Bristol during
August

807430 0.16 SN7448 0.90 SN7476 0.35 SN74193
SN7432 0.28 SN7450 0.16 SN7480 0.50 SN7494
SN7437 0.37 SN7451 0.16 8617181 1.25 SN7495
807438 0.35 SN7453 0.16 SN7482 0.75 SN7496
SN7440 0.18 SN7454 0.16 SN74113 0.95 SN74100
SN7441AN SN7460 0.16 SN7484 0.95 SN74107

0.05 SN7470 0.33 SN7485 1.25 SN74118
SN7442 0.55 SN7472 0.26 807486 0.32 SN74119
SN7445 0.90 SN7473 0.311 507190 0.45 SN74121
SN74413 0.95 SN7474 0.35 SN7491 0.85 SN74122
SN7447 0.95 SN7475 0.50 SN7492 0.45 SN74123

LONDON -GLASGOW -PARIS
AND NOW

BRISTOL!

0.15
0.82
0.72
0.75
1.25
0.36
1.00
1-92
0.37
0.50
0.60

LM306 2.50 0C35 0.68
LM300 1.86 OC42 0.66
LOOSTK1 1.50 0C45 0-32
LM380 1.10 0071 0-20
LM381 2.20 0072 0.25
LM702C 0.75 0081 0-25
LM709 0083 0-24

TO99 0.40 OAP12 0.55
BOIL 0.30 R53 1.110
14DIL 0.40 SL4114 1.64

LM710 0 47 SL610C 1.70
LM723C 0.90 SL611C 1.70
LM741 SL1312C 1.71

1099 0.40 SL620C 2.1111

BDIL 040 5L621C 2.46
14DIL 0.341 SL823 1.59

LM747 1-00 SL640C 3.10
LM748 SL641C 3.10

SOIL 0.00 SN76003N 2.92
14DIL 0-73 SS/76013N 1.95

LM3900 0-70 SN76023N 1.611

LM7805 2.00 8076033N 2.92
LM7812 2.50 ST2 0.20
LM7815 2.50 TAA283 1-10
LM7624 2.50 TAA300 1.80
MC1303 1.50 TAA350 2-10
MC1310 2.52 TAA550 0-10
MC1330P 0.90 TAA611C 2.18
MC1351P 0.50 TAA621 2.03
MC1352P 0.110 TAA613113 1.32
MC1146 3.50 TBA64113 2-25
MC1469 2.75 TBA651 1.119

ME0402 0.20 TBA800 1.50
ME0404 0.13 TBA810 1.59
ME0412 0.11 TBA820 1.15
ME1102 0-11 TBA920 4,00
ME4104 0.11 TIL209 0.30
MJ480 0.05 TIP29A 0.41
MJ481 1.20 TIP29C 0.80
34.1490 1.05 TIP30A 0,58
MJ11111 1.41 T1P30C 0-116

MJ2955 1.00 TIP31A 042
MJE340 0.49 TIP31C 1-06
MJE2955 1.09 TIP32A 6.71
MJE3055
MJE370

0. TS
0.45

TIP32C
TIP33A

1.25
1.91

MJE371 0.75 TIP33C 1.15
MJE520 0-60 TIP34A 1.51
MJE521 0.70 TIP34C 2.011

MP8111 0.32 TIP35A 2.911

MP8112 0.10 TIP36A 3-70
MP8113 0.17 TIP41A 049
MPF102 0.39 TIP41C 1.10
MPSA05 0,25 TIP42A 0.N
MPSA06 0.31 TIP42C 1.60
MPSA12 0.35 TIP49C 0.70
PAPSA55 0.2$ TIP53 146
MPSA56 0.31 TIP2086 0.N
MPSUO5 0.65 TIP3055 0.511
MPSUO6 0-58 11513 1116
MPSU55 0.03 ZTX300 5.13
MPSU56 0.80 I70301 0.13
NE555V 0.70 210302 9.28
NE556 1-30 275500 9.11
NE560 4.18 ITX501 0.13
NE561 4-110 27X502 111.111

NE565A 4.48 275530 043
0C23 1.35
0C28 0.7$

SN71111 0.85 SN74167 4-10
S07045 0.90 SN74171 1.25
SN74150 1.50 SN71175 0.90
SN74151 B -IS SN71176 1.44
SN74153 0.85 SN711130 1.40
SN74154 1.50 5074181 1.95
SN74155 1.50 SN74190 2.30
5074157 0.95 S1471191 2.30
SN74160 1.10 SN74192 1.15
SN74161 1.10 SN74193 1.15
5074182 1.10 5N74196 1.50
SN74163 1.10 SN74197 1.55
5N74164 2.01 5074198 2.25
SN74165 2.01 SN71199 2.15

1 STRAITS PARADE
FISHPONDS
BRISTOL BS16 2LX
TEL: BRISTOL 654201/2

IT'S OUR SERVICE THAT MAKES US GROW

PW TELETENNIS KIT
As featured on SSC Nationeride and in the
Daily Mail 2 Oct 74 ideal game for wheal
family No need to modify your TV *M. lust
plugs in to srial miCket.
Parts list as follow. A R.110, Pack CI

P P. 206, S Potentiomter Pack 21.22

P a P 20p. C Capacitor Pack 23.10 P a P.

20p 0 Semiconductor Pack 214.111 P. a P.

106 E IC Socket. 54 P a P 10p. F T1011. -
form., 21.15 P. II P 256 0 PCB a Mfg
P. a P zap, 71 Switches 54.50 P P Ma.
I UHF Modular Kit 2?.110 P O P 20p
Special Prices -complete kit excluding
Case P P. 50p Stations A-P incl.
03-50 P. P. sap. Armembly instructions
with complete kit or Mp on moose,

P.C. IA Pen Dale 33PC 0-87p.
Zenon SOOMW. 11p; 1W. 17p.
IC Sockets 8 DIL 1ep; 11 DIL 170; 16 D1L 28p.
Resistors I.V4 2p; 4W 3p; 24W Sp; SW 10P;

10W 12p.

Scorpio Car Ignition K0 -E11.50 x- VAT
1 IMFISOV Et -10.
BSTB0248 [1 .20. Transformer 23.
OPTO and LEDs
Red. green and yellow
0 16 diameter 31p; 0 20 dArneter 33p.
OL707 02-35 or 4 for M.
Minitron (I -55.

Cmos Circuits (CD Range)
4016 0-N
4017 1.72

4019 0.14
4020 1.91
4021 1.72
4022 1.811

Veroboard

4030
1031
4037
1041
1042
1013
4044
4045
4046
4047
4049
4050

Copper Plsin
01 0 15 01

2.5 /4 nin 36p 26p
2.5 x Sin 109 39p
38 x 391n 409 39p

x 5in 15p 47p
34 x 17in [1,61 01-26 01-00

PINS x 36 30p 309
t 200 [1.16 21 16

Trade and Retell Supplied

0.87
5.111
1-S3
1.86
1-38
1.80
1.90
2.65
2-84
1.85
0.11
0.114

0 15
17p
19p

32p
Et , 92

Potentiometers
Linear or Log Single Double
Rotary Pots 20p 45p
Rotary Switched 30p --
Sliders 45p 75p

Full range of capacitors
stocked. See catalogue for
details
Presets -Horizontal or Vertical
0-1W Op 0 3W

Construction Kits

10p

AV7 Aerial Amps 02-04

UHS70 Transmitter 02.79
MUE7 Receiver for above 03.22
EW171 Electronics dice 06.53

EX20 Electronic Dice Sensor El, 79

Mall Order
VAT All prices exclusive P. 8 P 25p

TRY OUR NEW GLASGOW
SHOP
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SITIVAITIE MK2
CAPACITIVE DISCHARGE
ELECTRONIC IGNITIOn HIT
Sparkrite Me 2 ill  nigh perforrnnc. high quality
capacitive dischrgc Ictronic ignition system
Bateau. of the superb design of the Sparkritecircuit It completely elirninatee problern of thecontact broftkr There is no misfire bents.. contct
brooks, bounce i elimintd lectronicIty by
pules suppression circuit which prvnt th unitfiring if the points bounce open 1st high R P M
Contact breaker burn i Iiminated by reducing tn.
current to about 1,50th of this norm It will perform
equally wain with now, old. or even badly pitted points
and MI not dependent upon this dwell Urns of the
contact breekrs for recharging the systrn
Sparkrite Incorporates short circuit protectedinverter which elimontee the problem of SCR lock
on and therefore eliminates the poeibility of blowing
te tranmetors or Mei SCR tliany capacitive dischrg
iynttiona re not completely foolproof In this respect I
Sparlult con therefore glee you:
up to 20% Witter NW contt motion. inetant all weethr
tarting. clener plugs- they last up logy tliv. longer
without attention. felatr accelerat higher lopspeedw longer coil end bttery life. efficient foal
burning and less Si, pollution. moother running,
contlnual peak performance.
NOTE-FUEL CONSUMPTION:
The filling of  Sparkrite MS 2 should reduce Noel
COnumptiOn althOugh the Ernount of th reductionSY, vry A fair swim. of the song which couldP.

expected. 1241 on report* by our cuetomre and
upon our own experince. re es follows

any 4 -cylinder vehicle. 10% Improvement
any a -cylinder vehicle. 15% improvement
any a -cylinder vehicle. 20% improvemni

II is worth rmembaring tht while Nisi saving is
important there re rnny other advantagee to be
gained from fitting  Sparkrite ignition system.

Vora -am bit OF g
ellsk;Sjoziset% 41..v"S

Sea tun. bib 1-At Akasrdl

%No/M tofywa...14.

THE KIT COMPRISES EVERYTHING NEEDED: Ready
drilled pressed steel case coaled in matt black epoxy
resin. ready drilled base and heataink, top quality
5 -year guaranteed transformer and components.
cables. coil connectors. printed circuit board. nuts.
bolts. silicon grease. full instructions to make the
kit negative or positive earth. and 10 page installation
Instructions.

WE SAY IT IS THE BEST SYSTEM AT ANY PRICE.

OPTIONAL EXTRAS
Electronic R.P.M. IlmItatIon
This can be included in the unit to t over revving.

nin advantage to most compaem hire
preven

firms. high per-
formance drivers. etc
Electronic/conventional Ignition .witch.
Gives instant changeover from Sparkrite ignition to con-
ventional ignition for performance comparisons. atatic
timing. etc.. and will also 'witch the ignition off completely

br security device. Includes switch. connectors. mounting
acket and instruction..Canes excluded

4re

"

PRICES: D.I.Y. assembly kit EIC113., Reedy built unit USN*
(both to lit all vehicles with coildistributor ignition up to
Scylinderal
Switch for instant changeover from Sparkrite ignition
to conventional ignition (27V. R P M limiting control
E242. (fitted in case on ready built unit, dashboard mount-
ing on kit)
 Including VAT. post end packing.
We can supply units for any petroliengined vehicle (boat,
motorcycle. etc .1 with concontact breaker ignition
Details on request.
CALL IN AND SEE US FOR A DEMONSTRATION.

RECI5E1135 3151311 1551311-115 of WALSALL

ALUMINIUM FLUORESCENT
BOXES- LIGHT KIT

1

These project boxes are manufactured from
18 -gauge aluminium and come complete
with lids end screw,
The prices shown include VAT (at 8%1 but
18p should be added to the total order value
for postage and packing.
Order Length Width Height Price

No on) fin) (in) (inc. VAT:
7 55 21 15 47p
8 4 4 15 40p
9 4 25 1} sap

10 55 4 If RIP
11 4 2y 2 48P
12 3 2 1 Sap
13 6 4 2 511p

14 7 5 25 759
15 a 6 3 03p
16 10 7 3 Eli14

Boxes can be made to any size but the mini-
mum order fOr special sizes is 500 General
trade enquiries welcome.

You can build this reverse polarity protected 12V, 8W,
fluorescent light. Everything needed is supplied white
enamelled drilled metalwork, ready drilled heatsink, printed
circuit board. high quality components and transformer, end
caps. cable. the fluorescent tube, nuts, bolts. washers. and
simple assembly and operating instructions.
When complete the light has many uses workshop and
workbench illumination. garage lighting, emergency lighting,
lighting for camping. caravaning, and boating. as an inspec-
tion lamp and many more.
If you can t spare hour to put the light together then we will
supply it ready built (FOR A FEW EXTRA PENCE(.

PRICES
Assembly kit EI411 (inc. VAT, post and packing).
Ready built 84.10 (inc. VAT. post and packing).
Diffuser 59p extra (inc. VAT, post and packing).

MIN IEEE

ORDER NOW
To. ELECTRONICS DEVON AINIOCIATES DEPT. Nat I

at Rath threat. Walmill W81 30E Phone 231152

Pawn Name

Plea. 5.1011Quantify

SPANKINTE Nit 2 COY anomaly 104 al tia le

inn talt 2 ready bull "amp. xrtn at Ill N

SPARION2P falt 2 ready P.M open. sonnet XS MI

ignition OnanplanN SwoleNt at 10 TO

a P OA Lanil **rex in Pm afqx tows ter rate

Maarstannbight rammetv PON X LI X

iluoraxant imol pm um. fil 2.1 26

Diffuoiarm for Ma above at MX

X eweb« awn saxes at

Of number Mora Wawa,

of number Mom ...oat

an<NO thOotta, 0 .10
Isane

1

01 ...Pura DM, 4sivP01

II II
INVESTORS

I 240V- -50Mz from your 12V car battery III
In 25W-E3- 90 - 30p p 8 p 150W-E18 30 - 80p p 8 p ll40W -E6.110 - 55p p 8 p 30W (12V)-t211 80 m El 05 p 8p
MI 75W-81115  75p p 8 p 300W 124V)---(22.70 m El 05 p 8 p 1.1

111 All above invertors are in kit form but May be purchased built up and ready for use LI
II Price list sent on receipt of stamped addressed envelope. MI

1Pn.:V.;10ArliwT DthMbAuTil,C,

in
bEMERGENCYbattery gr nPLeYvo

event..III 250Vpower failure ...1
MI switches over automatically from battery charging to invertor operation Cct II.il 8E2 appeared in Dec 73 P W Complete kit of parts (excluding meter) 822.50.

p.
in

a COMPLETE FLUORESCENT LIGHT INVESTOR KIT IIm 13W-12V-Fluorescent light suitable for tents caravans houses boats and mjIn secondary lighting for factories hotels etc 12,n -8W CUM) m 25p p .5 p IMIIII 21in-13W [3.30 - 30p p 8. p IIITRANSFORMERS AND COILS
In Both high volume and small Order capacity available for Mains. R F . and I F II

IlTransformers Before you buy elsewhere let us Quote you and see what you save III. VAT at 8% included
M TRADE AND EXPORT ENQUIRIES WELCOMED III
III ASTRO ELECTRONICS, 10A SPRINGBANK ROAD, CHESTERFIELD. DERBYS. U
ill 1111111111....111111

SPECIAL OFFER
Ferranti ZN4I4 Radio I.C. LI.06
NEW PRECISION TIMER I.C.

Ferranti ZN I034E L290
Ferranti Applications Booklet for ZN414, 25p includes
circuits for earpiece radios, loudspeaker radios, crystal
controlled receiver and frequency standard receiver.

RADNAGE RADIO & ELECTRONICS
2 Bottom Road, Radnage, High Wycombe, Bucks.

Prices inclusive plus 15p Post and Packing
Mail order only
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ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion. a better

job, higher pay? "New oppor-
tunities" shows you how to get
them through a low-cost. Home
Study Course. There are no books
to buy and you can pay as you
learn.

This easy to follow GUIDE TO
SUCCESS should be read by every
ambitious engineer. Send for this
helpful 76 -page free book NOW'
No obligation. nobody will call on
you. It could be the best thing you
ever did.

CHOOSE A BRAND NEW FUTURE HERE
F .. CUT OUT THIS COUPON IN m -I

Tick or state subject of Interest.

I Post to address below. IRADIO & TV DRAUGHTSMAN -

IENGINEERING Gen. Radio and SHIP

City & Guilds TV Eng. 0 Institute of
IWiring and Radio Servicing. Engineering 0

Installations 0 Maintenance and Draughtsmen &
C. G. Electrical Repairs 0 Designers 0 I

ITech-Primary 0 Practical Radio & General Draughts- I
Gen. Electrical Electronics (with manship 0

AERONAUTICAL
Eng. 0 self -build kill 0 Architectural

Radio Amateurs' Draughtsmanship 0 I
ENGINEERING Exam 0 Technical Drawing 0

IAir Registration
Board Certificates 0 ELECTRONIC CONSTRUCTION
Gen. Aero ENGINEERING & BUILDING

IEngineering 0 Gen. Electronic Institute of
AUTO Eng. 0 Building 0

IENGINEERING Practical Elec- Construction
City & Guilds Auto tronics (with kit) 0 Surveyor's Inst. 0 I
Engineering 0 Clerk of Works

IPractice 0 AGRICULTURAL Diploma 0 .
Inst. Motor ENGINEERING C. & G. Building
Industry 0 Quantities 0 .

I M.A.A./I.M.I. REFRIGERATOR
General Building 0 I

Management SERVICING
General Civil Eng. 0

Diploma 0 Heating. Ventila-
Gen. Auto ting & Air IEngineering 0 MECHANICAL Conditioning 0
Auto Diesel ENGINEERING Carpentry &
Maintenance 0 Society of IJoinery 0
Motor Mechanics 0 Engineers 0 Painting &
Service Station Inst. Engineers Decorating 0
and Garage and Technicians 0 Plumbing 0 IManagement 0 General Mechanical C.E.I. (Part I) 0I TELECOM- Eng. 0

II
Inst. Cost &

MUNICATIONS Welding 0 Management
ICity & Guilds 0 Maintenance Eng. 0 Accountants 0
Telecommunica- General Diesel Works Manage-
tions 0 Eng. 0 ment etc. etc 0 111

Pps G.C.E.
-58 '0' & 'A' Level Subjects
-over 10,000 Group Passes!

I Aldermaston College I
Dept. TPEO8, Reading RG7 4PF

Ialso at our London Advisory Office, 4 Fore Street Avenue, I
Moorgatsi, London EC2Y SET. Tel. 01.828 2721.

I
I
I

NAME (Block Capitals)

ADDRESS

Postcode

Other subjects of interest
Accredited by CA CC Member of ABCC

I
I

Age

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Sinclair System 4000

0 00 n L'
0

The watts...
Black, beautiful, and incredibly
good value. Sinclair's two self-
contained hi-fi units - in one
handsome, elegant style.

A17 watts per channel
amplifier and a matching
FM tuner.

The amplifier offers 17 W
RMS per channel output...
0.05% total harmonic
distortion... and a price tag

of around £50
The System/4000 tuner

completes a handsome, hard-
working system.

Engineered and designed
to accompany the System
4000 stereo amplifier, the FM
tuner matches it in specification
and design - and at around £40
completes a system of
outstanding value.

and the wherefores.

Get the full technical
specifications...

See what impartial hi-fi
journals thought of its
performance...

And read up on the rest of
the Sinclair range...

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

Send for Sinclair's
fact -file now!

See if the answer's here -
the information on the
component you've been
looking for.

Simply cut the coupon and

send it to the no -stamp -needed
FREEPOST address below.

We'll send you the Sinclair
fact -file - giving you all you
need to know about System
4000, and the rest of the
Sinclair hi-fi range.

Plus information about a
few extras you're sure to find
rather interesting.

You've plenty to gain so
cut the coupon now!
Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ
St Ives (0480) 64646

Please send me the Sinclair range fact -file immediately

I Name

IAddress

40/PE/8/75

To: Sinclair Radionics Ltd.
Please printFREEPOST, St Ives, I

Lluntingdon, Cambs., PE174BR Sinclair
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R T C
VISCOUNT IV STEREO SYSTEM
System 1a. £65.00
The new 20+20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry,
the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak -
finished cabinet. with anodised fascia to harmonise with any decor. Polished trim and knobs.
The VISCOUNT IV has a comprehensive range of controls - volume. bass. treble. balance. mono/stereo.
mode selector, and scratch filter.
Front panel socket for stereo headphones. And a host of sockets at the rear - for lett and right
speakers, tape recorder, auxiliary, tuner. disc and microphone.
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total
distortion a 10 watts better than 0.2%. Six switched inputs: 1. Magnetic P.U. - 3 millivolts a
47 K ohms (f1.1AA.); 2. Crystal/ceramic P.U. - 50 millivolts a, 50 K ohms (R.IAA.): 3, 4. 6. Tape
Tuner/Aux. - 140 millivolts a 50 K ohms (flat frequency response): 5. Microphone - 3 millivolts 
50 K ohms (flat frequency response).
CONTROLS: Push button ON/OFF, stereo/mono. scratch filter. 6 position rotary selector. Individual

'rotary controls for treble, bass, balance and volume. Headphone socket. tape out socket. Aux. mains
output. Frequency response: 25 Hz to 25 KHz a full rated output. Sional to Imeee ratio: better than
-- 50 dB on all inputs. Toms control range: Bass ± 15 dB a 50 Hz: Treble ± 12 dB a 10 KHz.
Power requirements: 200-250V A.C. mains a 60 watts. Approx. size: 151" x 3" x 10".
MP60 type deck with magnetic cartridge, de luxe plinth and cover.
Two Duo Type I la matched speakers - enclosure size approx. 191" x 10r x n" in simulated
teak Drive unit 13" x 6. with 3- tweeter. 15 watts handling. 30 watts peek.
Complete System with these speakers £69.00 +16.50 p & p.

System 2. £81.00
Viscount IV amplifier (As System la
MP60 type deck (As System tar
Two Duo Type III matched speakers
- Enclosure size approx. 27 x 13"
x 11.r. Finished in teak simulate.
Drive units 13- x bass driver. and
two 3" (approx.) tweeters. 20 watts
RMS. 8 ohms frequency range -
20 Hz to 18,000 Hz
Complete System with these
speakers £85.00 -£7.60 p & p

PRICES: SYSTEM le
Viscount IV R103
amplifier 125.00+11.90 p 8 p.
2 Duo Type III

speakers 00.00.16.50 p a p.
MP60 type deck with Meg cartridge

de luxe plinth

end cover f20.00. 13.30 pie p.
Total rf purchased

separately £75.00
Amiable complete for only £65.00

EU 50 p p

PRICES: SYSTEM 2
Viscount IV R103
amplifier 125.00,11.90 p a p
2 Duo Type III
speakers f 46.00 E7.50 p a p
MP60 type deck with Meg cartridge
deluxe plinth
and cover 120 00 -E330 ph p
Tot& if purchased
seemly 191130

Avoileble complete for only f 81. 00
-1760 p&p

111 dik-N

W' 
20x20
SYSTEM
Scotland P & P Surcharge
System la fl 75 System 2 13.50

EMI SPEAKERS AT FANTASTIC REDUCTIONS
LE -4 SPEAKERS EASY TO BUILD SPEAKER KITS
Superb performance and beautifully
finished in selected teak veneers. A
professional standard four-way speaker
system giving 25 watts RMS power
handling. Bass unit is 14"x9" with
8"x5" unit for mid -range and twin 3"
high frequency units to give monitor type
quality and performance.
Specification - Size 33" x 14"x 16"
approx. Impedance 8 ohms. Power
handling 25W RMS. (Peak 50 watts.)
Frequency range 35 Hz -20 KHz.

Our Price £34.00
(normally £88.001+£5.80 p & p.

These superb simulated teak -finished speaker kits have been specially designed by
RT-VC for the cost-conscious hi-fi enthusiast who wants top quality speakers but
doesn't want to spend the earth. Built to EMI's
exacting specification, these new RT-VC speaker. kits
1350 type kit) incorporate 13" x 8" woofer. 31."
tweeter and matching crossover.
Easily put together with just a few basic tools.
Specification leech speaker): Impedance 8 ohms.
Power handling 15 watts RMS (30 watts peak).
Response 20-20,000 Hz. Size 20" x 11" x 91"
approx. Comparable built units (EMI LE3) sold else-
where for over £45 pair.

£22.00 pair complete
- £5 20 p & p Complete with crossover Components and circuit diagram

EMI 350 KIT
System consists of a 13" x 8"
approx. woofer with a 3" tweeter,
crossover components and circuit
diagram. Frequency response: 20 Hz
to 20 KHz. Power handling 15 watts
RMS into 8 ohms. (Peak 30 watts.)

£6.50 +£1.20 p & p.

Complete with crossover Components
and circuit diagram

DECCA STEREO AMPLIFIER
CHASSIS
Specification: 4 + 4 watts into
8 ohms. Input Sensitivity 4mV into
47K (for magnetic cartridges). AC
Mains only 240V. Controls - volume,
bass, treble, on/off, mono/stereo
switch. Chassis size 11"x 5-}" x 31"
approx

£6.90  £1.20 p&p.
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PUSH BUTTON CAR RADIO KIT- THE TOURIST Ti*

NO SOLDERING REQUIRED

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

Controls volume manual tuning and five push
buttons for station selection, illuminated tuning
scale covering fun, medium and long wave bands

Size chassis 7" wide 2" high
and 41" deep approx. £9.50 +£1.05 p & p.
Speaker including baffle and fixing strip £2.00
+45p p & p. Car Aerial Recommended - fully
retractable £1.60+40p p & p.

The Tourist I Kit For the experienced constructor.
If you can solder on a printed circuit board you
can build this model. Same technical specification
as Tourist TT. Price f8.20 + 11.05 p & p.

'stTER21 QUALITY SOUND FOR
LESS THAN £24.00
Stereo 21. easy to assemble audio system kit No soldering

required.
The unit is finished in white P.V.C. and the acrylic top presents an
unusually interesting variation on the modern deck plinth.
Includes - BSR 3 speed deck, automatic. manual facilities
together with stereo cartridge.
Two speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads and
lull, easy to follow assembly instructions.
Specifications - Far the technically minded
Input sensitivity 600m0. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel. Output impedance 8-15 ohms. Stereo
headphone socket with automatic speaker cutout. Provision for

auxiliary inputs - radio, tape. etc.. and outputs for taping discs.
Overall Dimensions. Speakers approx 151- ), 8". 4- Complete deck
and cover in closed position approe 154- x 12' x 6-.

Complete only £23.20, f3.00 p & p.
Extras if required. Optional Diamond Styli E160.
Specially selected pair of stereo headphones with individual level
controls and padded earpieces to give optimum performance E5.80.

TRACK HOME CARTRIDGE
PLAYER Elegant self selector push button player

for use with your stereo system.
Compatible with Viscount IV system,
Unisound module and the Stereo 21.
Technical specification Mains input,
240V, Output sensitivity 125mV.
Comparable unit sold elsewhere at

£24.00 approx. Yours for only

£16.20 -£1 70 p & p

)

ep For the man who wants to design his own stereo
here's your chance to start, with Unisound

- pre -amp, power amplifier and control panel. No soldering - just simply screw
together. 4 watts per channel into 8 ohms. Inputs 120mV (for ceramic
cartridge). The heart of Unisound is high efficiency I.C. monolithic power
chips which ensure very low distortion over the audio spectrum. 240V. AC only.

Also available with 2 speakers 17" x I 1 0 -£1.75 p & p. £8.95- £1.05 p & p

*DISCO AMPLIFIER

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS into
8 ohms (suitable for 15 ohms).
Inputs *4 electrically mixed inputs. 3 individual
mixing controls. *Separate bass and treble controls
common to all 4 inputs. *Mixer employing F.E.T.
(Field Effect Transistors). *Solid State circuitry
*Attractive styling.
INPUT SENSITIVITIES - Input - 1). Crystal mic
guitar or moving coil mic, 2 and 10mV. (Selector
switch for desired sensitivity.) - Inputs - 2). 3). 4)
Medium output equipment - ceramic cartridge.

tuner, tape recorder, organs. etc. - all 250mV
sensitivity. AC Mains. 240V operation. Size approx
121"x FY31". £20.00 +11.35 p& p.

PORTABLE DISCO CONSOLE*

Mail orders to Acton. Terms C.W.O. All enguiria
stamped addressed envelops. Goods not despatched
outside U.K.
Leaflets available for all items listed thus' Send

DO NOT SEND CARD
stamped addressed envelope. All items subject to
svailebility. Prices correct at 1st June 1975 end

Just write your order giving subject to change without notice.

your credit card number All prices include VAT. at 25% rate.

R

BUILD YOUR OWN *
STEREO AMPLIFIER

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. MP80 type single play professional series decks. fitted with crystal cartridges.

TECHNICAL SPECIFICATION:
Pre -rap - Output - 200mV.
Auxiliary inputs - 200mV and
750mV into 1 meg. Mic input - 6mV
into 1006. 240 volt operation.
Turntables capacity - 10" or

12" records. Rumble, wow and flutter
Rumble Better than -35dB. Wow
Better than 0.2%. Flutter Better than
0.06% IGaumont kale* meter).
Finish - Satin black mainplate with
black turntable mat inlaid with
brushed aluminium trim. Tonearm and
controls in black and brushed
aluminium.

Console size -
Unit Closed -111" x 131" x 81-lapp.)

Unit Open -351" 131" (app.)
This disco console is ideally matched
for the Reliant IV and Disco 50 or any
other quality amplifier.
The unit is f). fished in black PVC with
contrasting simulated teak edging.

diamond spun control knobs with
matching control panel.

Yours for only

£57.00 +111801) &P.

C
21 D HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2
Personal Shoppers EDGWARE RD: 9 a.m.-5.30p.m. Half day Thurs
ACTON: 9.30a.m.-5p.m. Closed all day Wed.
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The Shop Window for the Very Best..,
111111111111111111111111111111111111111111111111111111W

I:111:

COMBINED
PRECISION

COMPONENTS
(PRESTONILTD

Department PE
194- 200 North Rd.

Preston PR1 1YP
Tel: 55034

Telex:677122..

TOSHIBA VALVES
Type

Price
Each (a) Type

Price
Each (9)

DIODES INTEGRATED
Type Each (9) CIRCUITS PriceType078730.0

01802
ECC82
EF80
EF183

Price (P)

30.0
28.0
29.5
34.5

50149
50161
50162
AF114
AF115

40
38
38
24
21

60124
80131
817132
80180
80235

75
45
39

C1.39
49

85115 7

14 Type Each5A145 TAA550 49pBA148 19 TAA700 02.11585154/201 11 18A1205S 01.0087126 11 TBA120S0 C1.0087127 12
EF184
E1190

34.5
36.6

AF116
AF117

22
19

60237
00X32

62
C2.40

TBA4800 01.4087199 27 7645200 02.35137205 21PC900
PCC89

24.5
40.0

AF118
AF139
AF178

60
35
45

BF115
8F160
137167

20
15
20

TBA5300 01.7587238 25 T655400 C1.750490 6 13556000 C240PCC189
PCF80

41-.0
31.5 AF1130 45 137173 20 505202 7. 185,800 C1.501560/0591 5PCF86

PCF801
39.0
42.0

AF181
AF239

45
40

07178
BF179

35
40

TBA9200 02.90
NEW TOSHIBA TUBES TBA9900 £2.1113

PCF802 40.0 5F240 BO 6E180 31 19 .449/1910 048.96 1CA2700 02.90
PCL82 39.0 5C107 11 8E181 32 20' 51003E122 050.75 E1166016 C2.00
PCL84 39.0 BC108 10 87184 25 22" 456/120X £54.25 5576013ND C1.50
PCL85
PC186

44.5
41.0

BC109
8C109C

14
14

BF185
67194

25
9

(HT MULTIPLIERS MONOCHROME (SRC)
Price Each

PFL200
PUS

59.5
116.11

BC113
5C1165

13
19

8F195
6E196

8
10

2HD 95051K1, 960 01.70
210 950M62. 1400 C1.118

PLEI4 26.0 I5C117 14 5E197 12 2DAK 1500 (17' & 19") £1 96
P1504
P1508
PL519

64.5
67.0

L1.50

BC125B
BC132
BC135

15
26
15

9E198
8E200
87216

23
25
30

2TAK 1500 (23" & 24') 02.00

ENT MULTIPLIERS - COLOUR
P788
PY800

M.5
33.0

BC137
BC138

19
26

8E224
BF258

23
34

11150 ITT CVC I. 3 & 3 04.50
ITN GEC/Sobel, C4.50

P75005 85.0 BC142
BC143

23
25

8E336
13E337

28
35

117.42 GEC 2110 C4.95
11 TAM Phelps G8 04.50SEMI CONDUCTORS BC147 11 13E355 64 11TBD Phileps 550 £4.50Price BC1475 11 BFX86 20 3 fCW Pye 691/693 03.50Type

51127
Each (p)

17
BC148
BC149

10
10

6F750
13F752

19
20

1TH Decce 30 Series £4.50
IITAP Decce Bradford 04.50AC1213 13 BC153 15 85752 35 3TCU Thorn 3000/3500 05.00AC141X 25 BC154 15 BT106 01.20 II HAA Thorn 8000 C1.90AC1426 25 BC157 14 BU105/02 C1.05 11948 Thorn 8500 C4 25AC151

AC154
20
18

BC158
6C159

10
11

6U108
BU208

02.10
£2.96

PRICES SUBJECT TO 25% V.A.T.5C155
AC156

15
20

BC173
BC178B

18
20

F1222
MJE340

30
46 All goods subiect to settlement

5C17K 22 BC182L 12 0071 15 discount of 5% 7 days and 2%
AC187 19 BC183L 12 0072 16 monthly.
AC187K 24 BC187 25 11200811 C2.00 No postage charge or minimum
AC188 17 5C2141. 16 6201013 02.00 order valves.
AC18131( 26 BC328 25 1CA16334 80 Wilts or phone for full defogs now.
AD142 45 BC337 19 00516335 BO

min Prices, Quality andService.

B, BAMBER ELECTRONICS
'SP 0

5 STATION ROAD, LITTLEPORT, CAMBS.. CB6 10E
Telephone ELY (0353) 860185 (2 lines) Tuesday -Saturday

TV plug., metal type. 6 for SCM. MAINS TRANSPO RRRRR
TV soclosta motal type, 5 for Sap. All 240V Input, voltages quoted approx.
TV line oonnectors (back-to-back ucket). RMS. (Please quote type no. only whim

5 for 60p. ordering).
103 transistor Insulator sets. 10 for Up. TYPE 10/2, 10-0-10V at 2A. 01.69 each.
Mixed elutrolytics, large bag. El. TYPE 18/2, 18V at 25. Clad each.
PC board withdrawal handles. rniud cols.. TYPE 16/6, 16V at SA + 45V at 100mA. 04.

a for 60p. TYPE 28/4. 28V at 45 + 125V at 500mA, t4.
Solder. 20SWG. 61140 alley, approve. 9yde. TYPE 83/1. 15.3V at 15. MN each or 2 far

tl .60.
02raloclee. 15 for 26p. TYPE 129, 400V at 2OrnA + 200V at lOrnA a
0C200 tranoors. 6 for Sap. 6.37 st 500.15. 01.21.Porewolfrms..

/}In x fin die., 5 for TYPE 72703. 400V at lOrnA + 20IN at rtuk +r3 6 -3V et 400mA. t1.29.
Turret tape. *in die., 2Sp pack. TYPE 70482. 250-0-250V at 110mA + 6-3V at
Rotary switch.. min. 4 pole 2 -way. 2 for 2A. t1.75.

Up. RADIOSPAR ES 503W AUTO TRANS -
Telephone typo earpiece Insert. Up. FORMERS, 103-110-130-200-220-240-
Reeds (for reed relays) single -pole make. 250V tapped input and output. step-uP

5 for 30p. or step-down facility. etsmow equip. tit
Mullard tubular corsinIc trimmer.. 1-18wF. CURLY LEADS, 4 core telephone type.6 for Op (u featured In Rad. Comm 2 for 20p.

Jan. p 25). STOR HEATSINKS, to take 2 0LC.., eorne coded. 14011_ type. untested. 7018 translators. screw In clamps. blockmixed. 20 or 25p. sloe 1 x 1 x }In. with holes for mount-IFacitnrsugh OglillIO. aultablo Mr rowInd. in, 3 to, gg,
VARIABLE STABILISED PSU, solld-etateSmall nuns. 6 for 26p. 240V ac. Input. output 0-24V .c. at24V min. reed relays, encapeulated .Ingle- SOOtnA. +32V d,c. at spores. 50mApole make. 2 for 50p. Voltage controlled by external 5M1 pot24V 2 SW lamp. . MES type. 6 (Or 29p. Size 71 x 4 x 21,In (lees Sk(l pot). £3Chortle tags., 25p.pack, each.Cable clips. for nailing cabal. 1p pack.
THREE -TURN WIRE -WOUND POTS, 510,Miniature Rider switches. 2 pole, 2-way.in

for above, 7Sp each.5 for sep.
BSY95A translators, 6 for Up. LARGE DIE CAST BOXES (brand new
163V 035 caplets lamps. 10 for 26p. ITT) 01 61 x 2r. U each.
PNP suds type T05 tranelotors. 12 for 21/m. 26 -way ISEP PLUGS AND SOCKETS, 40p
Black plutic knob.. kin dia., }In pinta., ut (1 plug + 1 skt.)

DIN4 for 60p. SPEAKER SOCKETS (2 -pin) 4 for 30p.
Ring magnets. 70101 outside del.. 20 for MGM QUALITY 84 x 13In

UP. elliptical. only 21n dup. Inane msgnet.
Large box of P.: Boards. oontalning 4 ohms, railed up to 10W, 01.80 oach. or

trasistors. 1 C trimpots. resistors. 2 ter t2 76 (qty. dlooouM avallablot
capacitors. Mc (not unknown Com- Rotary swItChee 9 -way 4-pol (separate
puler rublateh). C3 per box wafers. plutic) /In spindle. alp each.

liin polythene chassis mounting lose- Heatolnks (Approx. 3In x An x 21n high)
holders. 6 for 30p. 12 fins (drilled for 1 x TO3 tranolotor)

LES LAM . 24V 1 2W. 10 for . brand new. 499 each.
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TERMS OF BUSINESS CAM WITH ORDER (m)n(mum orderC1) POST FREE (UK ONLY),
WITH OR ADD 26% VAT.

Export enquiries welcome. Callers welcome. Tues. to Sal.
Pisan enclose S.A.E. with ALL enquiries.

ADDRESS

BLOCK CAPS please
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SAXON
Money saving high
performance audio equipment

DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE
MODULES-now better value than ever
SA35 E660 cVrrei:8'
35W RMS 25-50V
7 transistors, 7 diodes

SA50 03.50
50W RMS 25-65V
7 transistors, 7 diodes

SA100 E12.50
100W RMS 45-70y
10 transistors, 7 diodes

120 watt module complete with built -

Carriage
free

Carriage
free

* 25Hz-25kHz
*0.2% distortion
* Noise -80413
* 500mV into 20K
* 4-16 ohms
* Simple wiring
* Short and open

circuit proof
* Continuously

rated
* Top -grade

components

in supply-extra heavy duty E24.75

Mk II STEREO DISCO MIXER £29.50
Carr. 50p

This well tried Pre -Amp mixes two decks, handles any
ceramic cartridge, and features mic over -ride plus
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol. bass, treble. Left/Right fade, deck
volume, bass, treble, h/phone select, vol, Mains. Size
17fin x Sin x 4in deep.

THE SAI00 MODULE

POWER SUPPLIES
UNSTABILISED I -READY WIRED AND FUSED

P U45 Suits 2 SA35 or
I SASO (4 ohm)

£6.50 Carriage
50p

P U70 Suits 2 SASO or
2 SA100 (8 ohm)

£9.50 Carriage
60p

STABILISED I

PS45 Suits 2 SA35 or
2 SA50 (4 ohm) L550 Carriage

free

MT45 Transformer for
above E390 Carriage

50p

PS70 Suits 2 SA100 £6.50 Carriage
free

MT70 Transformer for
above E550 Carriage60p

N.B. PS70 is not suitable for the SASO

14.
WIT ...Reef Wm.
O. MYR       

SAXON , gt 0

--r
s. pit

Llfr MONT
011CX

DISCO MODULE E1250 c5;;'
Thousands sold of this extremely popular mono Pre -Amp. 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 x Sin x 2in deep.

o    
.10.411010. 4/ Op MOO WM MN/

.SAXON ilisc,olmoilale
uareo

3 -CHANNEL SOUND-LITE E2475 Carr50p.
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. Uses coloured reflector lamps and
panel mount next to either of the above. Size I2in x Sin x 2fin deep. Professional
standards at a price you can afford!

SINGLE CHANNEL High sensitivity, compact,
VERSION

£7.90 oharratnIkW. Full wave

Carr. free

MULTI -PURPOSE MIXERS
M4HL M6HL

£25.00 Carr.
60p

L35.011 C0parr.
`. 6

Featuring multiples of our VA30 module, the M4HL
and M6HLfulfi 1 the requirements of all clubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus volume, treble and bass controls. Input
impedances may, if required, be easily changed,
The M4HL has four channels, and one output, and
the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed all types of amplifier. Recommended for their

ility and high performance, and excellent
value for money.
VA30 CHANNEL / Carr.MODULE "3.90 free
This is the basic channel module in the above mixers
and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply
(9-100y)

Add 8% VAT to all orders

441
41-41-41 41

410-46-41 °000000

SAXON
CSE
100

COMPLETE
AMPLIFIER

E39.90
Carr. 60p

100W of speech and
music-Two
separately controlled
inputs. Wide range
bass and treble
controls. Sturdy and
attractive vynide
case. Twin outputs.
Ideal for groups,
discos, etc. Fully
tested and
guaranteed.
SOW version identical
in appearance.

CSE 50
E33.00 Carr. 60p

N E W ! !
SAXON MULTIMIX 100 07 fIV,R.
100W RMS SLIDER controls PLUS master slider.
Wide range bass and treble controls-fantastic value.
Ideal for complete Disco's, Groups, Clubs, etc.
SAXON MULTIMIX 50 :fir ;RI ALA BO V E £45

CALLERS AND MAIL ORDER.

SAXON ENTERTAINMENTS LIMITED
329-333 WHITEHORSE ROAD  CROYDON CR0 2HS

Please quote magazine when ordering,
SHOP HOURS:9 a.m. 5 p.m. - LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 a.m. 3
24 -HOUR ANSWER SERVICE TEL. 01-684 6385. TECHNICAL ENQUIRIES 01-684 0098

SEND 15p FOR OUR NEW 26..PAGE
MANUAL-full circuits and details.
TERMS OF BUSINESS: C.W.O., C.O.D. or
ACCESS :just send in card number,. Send

for C.O.D.
Please include S.A.E. with all enquiries.

VAT at 8%, must be added to all
orders including carriage charges.
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You have heard of  Long Life batteries, milk and beer, so why
not a "Long Life catalogue? The thought struck me the other
night when I visited a friend to chat about a joint project we were
building. We needed a few bits and pieces, so he went to a drawer
and pulled out a catalogue. Yes, it was the famous Home Radio
Components catalogue all right, but at first I didn't recognise it.
"Gracious! How old is it?" I exclaimed. Oh. he said, "about
5 or 6 years.'' Fascinated, I said, Can you still use it Surely,
its years out of date?' 'No, not really. he said, 'you see, many
basic things like plugs, sockets, resistors, capacitors, switches,
don't change much. Only the prices change, and Home Radio
were wise enough to take all prices out of their catalogue many
years ago and put them on a separate list. What's more, they were
far sighted enough not to change their catalogue numbers. so
all I have to do is to write or phone them occasionally and 'hey
presto along comes an up to date price list. Not a penny extra to
pay," 'You really believe in getting your money's worth out of a
catalogue. I said.  Sure thing," he replied. "but I might have
bought four or five catalogues and still not ordered any more
goods. These catalogues must cost Home Radio a bomb to pro-
duce, so I imagine they are quite pleased if one of their catalogues
produces business for say two years or more. However I must
admit it's about time I got myself a new one."

65p plus 33p POST AND
PACKING

POST THIS COUPON
with cheque or PO for 98p

The price of 98p applies only to customers in
the U.K. and to BFPO addresses.

I
NAME

ADDRESS

I

I

Its eta
1.0NoCataloy

This conversation set me thinking, Home Radio Components
really do produce a catalogue that will last and last. and a service
to back it up. So if you are keen to save the pennies, send for a
copy today. You may still be using it in 1977. On the other hand,
if you really like to keep up with the latest developments, Home
Radio will be happy to sell you a new one. Each year they spend
at least 5 or 6 months revising it in order to bring the latest trends
to your notice. Either way you cannot lose. Especially when you
bear in mind, that although the initial cost is 65p plus 33p postage
and packing, they enclose 14 vouchers each worth 5p if used as
directed. Add to that the fact you could easily make it last two
or three years . . well, to borrow a phrase,  You never had it
so good Don't wait, send off the coupon today with your cheque
or P.O. for 98 pence.

Please write your Name and Address in block capitals I

I

I

I

I HOME RADIO (Components) LTD., Dept. PE "
234-240 London Road, Mitcham, Surrey CR4 3HD

Red No.
912966..,,

HOME RADIO (Components) LTD.. Dept PE 234-240 London Road. Mitcham. CR4 3HD Phone 01-648 8422
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PE
VICTIMS OF V.A.T.

Aunworkable law is a bad law. On this count-certainly in the light
of experience of those involved in retail distribution-the higher

V.A.T. rate as applied to many electronic components must be
recognised as a bad law. It must be reconsidered by the Government
without delay.

On another count, this law is grossly unfair. Its effects are not
equally or fairly distributed. One obvious result is the victimisation of
the private constructor.

By the recent ruling of H.M. Customs and Excise, the majority of
small to medium power general purpose components are subject to the
higher rate of V.A.T. So far as set and equipment manufacturers are
concerned, any components of this category which they use carry the
higher V.A.T. rate if the end product is for home entertainment or is a
domestic appliance. But the lower, standard rate applies to all
industrial, professional, scientific and commercial type equipments and

I to all the individual components from which they are built, regardless of
the latters' standing as individual items.

Now consider the position of the private constructor. He faces a 25
per cent V.A.T. charge on the majority of the components he will buy,
regardless of the nature of the project in which they are destined to be
embodied. This is because the private individual, unlike the set or
equipment manufacturer, is not registered for V.A.T. purposes and
cannot recover, subsequently, any excess V.A.T. paid on his
components.

The unfairness is apparent when one considers the large number of
home -built projects that do not come under the headings of home
entertainment or domestic appliances. For example: digital clocks,
pocket calculators, power controllers, metal locators, gas detectors, car
ignition systems, windscreen wiper controllers, electronic games, and
test and measuring instruments. As manufactured units, all these items
would be subject to the lower rate of V.A.T.

One concession has been won from H.M. Customs and Excise in
connection with complete kits of parts for projects of the kind just
mentioned (as reported in this issue). But the constructor who buys
anything less than a complete kit must be charged the higher rate of
V.A.T., where applicable. This is tantamount to adding insult to injury,
so far as the many thousands of dedicated, bona fide amateur
enthusiasts are concerned; for their ranks include designers,
experimenters, as well as genuine constructors-as opposed to kit
assemblers. And they all buy the vast majority of their components on a
piecemeal basis. They are are the victims of V.A.T.

Despite this latest imposition, the constructor is at the end of the day
still in pocket when one considers the outlay for a comparable
commercial product. This is mainly because his own labour carries no
V.A.T. charge (as yet!). But this is no justification for unfair treatment.
Furthermore, any debilitating effect this higher V.A.T. may have on
home constructors could have more far reaching and serious
repercussions in the longer term. Our entire electronics industry could
be the poorer in future were private constructor activities to be
curbed.

We earnestly hope that the Government will heed the representa-
tions made by the electronics industry and that the two-tier system
of V.A.T. ratings now applicable to electronic components will be
abolished. Individual constructors and component suppliers should in
their own (and common) interest make their feelings known to their MP.

F.E.B.

Editor
F. E. BENNETT
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R. D. RAILTON Assistant Editor
D. BARRINGTON Production Editor
G. GODBOLD Technical Editor
R. W. LAWRENCE, B.Sc.
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SEPBy D. S. GIBBS 8,I.

THE standard of sound quality transmitted with
625 -line television programmes is equal to that

of the v.h.f. f.m. broadcasts and yet it is a sad fact
that most TV receivers give a standard of sound
reproduction little better than a transistor radio. To
most of the public, cabinet styling and picture size
are of paramount importance and little thought is
given to the sound reproduction of the set. Con-
sequently there is very little market for sets with
good sound reproduction and those that exist are
very expensive.

*Ferranti Ltd.

PICKUP
COIL

Cl

+11V

C31 0 1pF
Rt. t. 7k11 R5

Fig. 1. Circuit diagram of sound separator

The principle of operation involved in this design
is covered by a Patent. The holders are Rola
Celestion Ltd., manufacturers of the "Telefi".

Acknowledgment : We should like to thank
Messrs. Lasky's and St. Giles Music Centre for the
loan of the instruments depicted on our front cover.
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METHODS AVAILABLE
The ideal solution for the hi-fi enthusiast would

be to feed the TV sound channel through his exist-
ing equipment. There are three possible ways this
can be done:

(a) By a direct audio feed from the set via an
audio isolating transformer.

(b) By building a complete TV sound tuner.
(c) By building a device to pick up the stray

6MHz radiation from the i.f. strip of the
TV set.
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Fig. 2 (left). Response of discriminator. Horizontal scale is approximately 50kHz per division and
the output has good linearity over this. (Right) Response of input stage and filter indicating a
bandwidth of about 300kHz

Method (a) is probably the simplest-but as it re-
quires modifications to the TV set it cannot be used
with rented sets. Also the audio transformer must
be capable of withstanding full mains voltage be-
tween its windings as there is a possibility of the
chassis of the set being "live".

Method (b) is the most complex and expensive as
it requires a completely separate tuner and i.f. strip.
As these are already present in the TV set it seems
a little wasteful to duplicate them-which leads us
to method (c). This makes use of the existing tuner
and i.f. strip in the TV set 'by picking up the stray
6MHz radiation from the sound i.f., amplifying and
filtering it and then detecting it. This method requires
few components, is easy to construct and align, and
requires no direct connection to the TV set. Con-
sequently this method was chosen for the unit des-
cribed here.

CIRCUIT DESCRIPTION
The circuit diagram of the unit is shown in Fig. 1.

The pickup coil LI is tuned to 6MHz and is posi-
tioned on the outside of the TV set to pick up the
maximum level of 6MHz radiation.

The output signal from the coil is then amplified
by T'R1 and TR2. These give a voltage gain of about
100 and provide a suitable output impedance to
match the ceramic filter Fl. This filter has a band-
width of about 300kHz and provides the main
selectivity of the unit. The output of the filter is
applied to the MCI357 limiter and discriminator.
This gives a high degree of limiting-thus removing
noise and a.m. components-and the output of the
limiter drives a quadrature detector.

An unusual feature of this circuit is the use of a
ceramic filter element in the quadrature detector.
The Murata CDA 6.0 MC filter is specially designed
for this purpose and the associated component values
have been chosen to give the best compromise be-
tween linearity and output. The use of a ceramic
filter element in the discriminator means that there
is virtually no alignment to do other than peak up
the pickup coil-and this is very non critical in any
case.

The de -emphasis time constant of 75,us is defined
by the 0.01µF capacitor connected to pin 14 of the
i.c.

COMPONENTS . . .

Resistors
R1 470 R7 33052
R2 10kil R8 2.2k0
R3 1000 R9 39052
R4 4.7k0 R10 1000
R5 3300 R11 820
R6 loon R12 820
0.33 watt 5% carbon film

Capacitors
C1 500pF compression trimmer
C2 1,000pF disc ceramic

0.1p.F 30V disc ceramic
C4 0.047µF 12V disc ceramic
C5 0.1µF 30V disc ceramic
C6 0.1µF 30V disc ceramic
C7 0.1µF 30V disc ceramic
C8 0.1µF 30V disc ceramic
C9 0.01µF HI -K tubular ceramic
C10 150pF polystyrene
C11 1µF 35V tantalum
C12 680p,F 16V electrolytic
C13 470µF 25V electrolytic
C14 470µF 25V electrolytic

Filters
F1 Murata SFE 6.0 MA ceramic filter
F2 Murata CDA 6.0 MC ceramic filter

Semiconductors
TR1 ZTX320 Ferranti
TR2 ZTX320 Ferranti
IC1 MC1357PQ

Motorola

D1 KS120B Ferranti
D2 ZS170 Ferranti
D3 ZS170 Ferranti

Coil
L1 Wound as described, see text

Miscellaneous
Case-West Hyde Developments, Samos size S3.
P.c.b. (Davian Electronics.)
T1-R.S. Components 12V 6VA miniature mains
transformer (Doram).
NE1-R.S. Components miniature neon lamp.
DIN 5 way socket, Belling Lee coax socket, screws,
spacers, grommet, connecting wire, TV 7512 coax

cable.
The printed circuit board, a kit of semiconductors,
and the two ceramic filters can be obtained from
Davian Electronics, PO Box 38, Oldham, Lancs.,
OL2 6XJ.
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Fig. 5. Assembly details of sound separator

CONSTRUCTION
Most of the components are mounted on the

printed circuit board shown in Fig. 3. If you
decide to make your own board the copper pattern
shown should be followed carefully or stability
problems may arise. Do not use Veroboard.

The assembled printed circuit board is a com-
plete module and can be incorporated into your
hi-fi system if desired. Alternatively it can be built
up as a separate unit as shown in the illustrations.

The prototype unit was built into a West Hyde
Developments' Samos case size S3. An assembly dia-
gram for this is given in Fig. 5.

On the latest R.S. Components' 6VA miniature
mains transformers the screen tag is at the bottom
and it will be necessary to connect a wire to this tag
before the transformer is mounted in the box, as this
tag is inaccessible afterwards. The assembled printed
circuit board is mounted on four lin (9.525mm)
spacers, and after this has been fixed in place the
coax. socket. DIN socket and the neon lamp can be
inserted and the unit wired up.

No mains switch or fuse have been included as
many amplifiers have a switched mains output to
power auxiliary equipment, but these can easily be
added by the constructor if desired.

PICK-UP COIL
The pick-up coil LI consists of five turns of ordi-

nary connecting wire (14/.0076 insulated wire was
used in the prototype) wound around a 1.5in
(38.1mm) diameter former. The coil thus formed is
soldered to the end of a length of standard Band
1/III TV coaxial cable, and the whole assembly is
then bound with p.v.c. insulating tape so that the coil
and its connections are completely covered. The
coax. cable forms part of the tuning capacitance of
the coil but the length is not critical and anything
up to about 10ft (3.048m) should be satisfactory. A
6ft (1.8288m) length was used with the prototype
unit (Fig. 4).

ALIGNMENT
Before switching on check the circuit carefully

for errors and make sure that all the semiconductors
are connected the right way round.

Connect the output of the unit to an amplifier
and switch on. You will probably hear a selection
of foreign stations at first but when the pickup coil
is placed near to the TV set the TV sound channel
should be heard. Move the pick-up coil around over
the outside of the TV set until the position giving
minimum background noise is found. Then adjust
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CI for best sensitivity and seal it with a blob of
adhesive. Once the optimum position for the pick-up
coil has been found it can be fixed in position with
adhesive tape.

It it is found impossible to pick up a signal of
sufficient strength outside the set, the pick-up coil
can be placed inside-near to one of the 6MHz
sound i.f. coils. However if this is done great care
must be taken to make sure that the pickup coil
is very thoroughly insulated-so that there is no
possibility of it touching any part of the set. Also
make sure that the chassis of the set is connected
to the neutral side of the mains supply.

This unit has been tested with a Marconi colour
TV (T.C.E. 3000 chassis), a Decca colour TV and a
Ferguson 3816 portable black and white TV, and
in each case it was possible to obtain satisfactory
performance with the pick-up coil on the outside of
the set.

USING THE TUNER
It is subjectively rather strange to hear the sound

coming from a different direction to the picture-so
it will usually be necessary to move one of the loud-
speakers so that it is close to the TV set. This
should not cause any problems with black and white
sets, but colour sets are very sensitive to external
magnetic fields and if a loudspeaker is placed too
close some interesting effects on the picture may be
obtained! In practice it will usually be sufficient to
place the loudspeaker a few feet to one side or
behind a colour TV.

If a buzz is noticed on the output of the tuner
this could be either intercarrier buzz from the TV
set or an earth loop. It should be possible to remove
the former by a slight adjustment to the tuning or
contrast controls of the TV set. An earth loop will
be present if both the unit and the amplifier are
separately earthed and the cure is to disconnect one
of the earths. It is probably best to disconnect the
earth to the tuner unit so that it is then earthed via
the amplifier.

This unit will not operate with 405 -line receivers
as these do not have a 6MHz sound i.f.. Also over-
seas readers should note that in many countries a
sound i.f. of 4.5 or 5.5MHz is used. It should be
possible to modify the unit to operate at these
frequencies by using the appropriate ceramic filters
but the necessary experimental work must be left
to the constructor.

/)I4kiBOON
IC OP. AMP. COOKBOOK
By Walter G. Jung
Published by Prentice/Hall International
Clothbound. Price L660

OF operational amplifiers appearing in this magazine the
741 must surely be the most familiar. We have seen it iii

electronic music circuits, ramp generators, filters, integrators,
differentiators etc. To many this "gain packet" is still a
mystery. It has the qualities of a super -transistor but at high
frequencies cannot hold a candle to its forebear. Of course,
this criticism does not apply to the whole op. amp. family.

Obviously then, although the 741 can provide a fantastic
range of audio and d.c. application it still has its
limitations.

It follows, that to make the best use of these now standard
design tools, one must understand the language of
manufacturers' literature for selection and know the basic
rules for design.

The book is arranged in three parts: Part I introduces op.
amp. basics and the evolution of general purpose and
specialised groups. Operating procedures and precautions in
use completes this section. Part II covers practical circuit
applications: signal generators, regulators, signal processors
and audio designs. Some of the more unusual op. amps. are
examined at length.

Part III consists of two appendixes of manufacturers'
data.

Following the tradition of all good cookbooks this does not
stint on the recipes as there are over 250 practical circuit
applications.

In all, an instructive reference to anyone interested in op.
amp. design techniques.

G

PUBLISHER'S
ANNOUNCEMENT

The contents of PRACTICAL
ELECTRONICS is fully protected by in-
ternational copyright and reproduction
of it in any form is prohibited without
our consent.

With effect from this announcement
any application for permission to re-
produce, or use our material in any
way or part of, must be made to the
Editor. Under no circumstances will
permission be given to reproduce
material in a similar or competitive
publication, without payment. No appli-
cation need be made in the case of a
private constructor, constructing one
item for his/her own enjoyment and
interest.
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THREE TIMES A WINNER
Perhaps no space adventure will

ever vie with the manned
Appollo 13. with its explosive panel
incident. Then at least there was
first hand assistance with the co-
operation of crew and ground based
control. However, Mariner 10 has
now completed the third fly-past of
Mercury and for the second time
there were problems close to the
time of passing. In September 1974
the teams responsible for the
measurement of plasma high energy
particles and the magnetic field.
gave up their priorities in order that
the imaging teams should have
maximum value from the second
encounter with Mercury.

Naturally the news that Mariner
might still be out of control at the
due pass time, led to considerable
apprehension. Once again there was
a mixture of unexpected happenings
and a brilliant rescue.

At Mission control the spacecraft
had been carefully nursed to keep
it operational. The nitrogen, for
control jets so vital to the final
trajectory guidance, had been con-
served by using other means of
direction. This took the form of
using the pressure of light on the
solar panels and the high gain
antenna.

The spacecraft had been allowed
to operate in an uncontrolled mode
its position being checked by the
background of stars whose images
were registered by telemetry. The
roll period was some 60 hours.

TROUBLE
The Canopus tracker allowed the

calculation of the position from
which the locked mode to the star
Canopus could be set. It had been
decided that the spacecraft should
pass over the dark northern hemis-
phere at 75 degrees at a height of
125 miles. A few days before this
encounter it was required that the
roll should be stopped and the star
tracker orient the position of
Mariner.

It was at this point that trouble
appeared. During the short period
needed to recognise the star Cano-
pus a bright particle passed through
the field of view, the tracker mis-
took this for the star and the
spacecraft was commanded to roll
in the wrong direction. Instead of
the high gain antenna being directed
to Earth the vehicle rolled to a null
point with the low gain antenna
towards Earth and communication
was lost.

For some months the stellar
magnitude channel had been in-
operative. making recognition
difficult. The craft could not be
controlled from the smaller antennas
on the ground. It seemed that the
fly-past would be perfect but in
silence.

SPACEMEN
BY FRANK W. HYDE

An attempt was made to com-
mand from the Goldstone large
antenna. This was not successful.
The next possibility was Canberra
but with the German spaceprobe
Helios approaching a critical phase
in its mission. this antenna was
fully committed.

However, at great risk to this
critical point in their programme
the West German control gave up
one of the antennas for a short
time. This allowed the Madrid
station to command the Mariner to
its correct position. This was
accomplished on the day before the
encounter was due.

MERCURY FLY-PAST
The pass was highly successful

but with some problems in imaging.
All the data required by the non -
imaging teams was acquired. The
data proved that the magnetic field
of the planet was intrinsic and not
due to the solar wind and its
interaction. The magnetic field
experiment was confirmed and the
results of the first pass extended.
The predictions made using the data
from the first pass. were very close
to those obtained on the third
encounter.

The results from the magnetic
field, the relativistic particle experi-
ments and the electron component
of the solar wind indicate without
doubt that Mercury is one of the
few magnetised planets in the Solar
System.

The question of origin of the
magnetism is still not established.
Whether it is due to magnetised
crust or to a dynamo mechanism
of a fluid core is not known for
certain. The people operating the
Mariner experiments lean towards
the dynamo hypothesis. One result

that emerges from the experiments
is that planets do not have to be
rapidly rotating to produce a mag-
netic field. Mercury's rotation
period is 58.5 days.

The low energy solar wind elec-
trons were observed and these sug-
gest that the magnetosphere is like
a scaled down version of the Earth's
own magnetosphere. The same
tadpole like effect appears.

There were intensive bursts of
electrons and protons. This indi-
cates. from the rapid but short
duration of the bursts. that the
controlling magnetic fields must be
subject to cancellation. The spiral
radius of particles along the field
lines of Mercury's orbit is almost
the same as the planets radius.

This fly -by has also provided
evidence that there is a continual
solar emission of hydrogen and
helium nuclei from active centres.
These may be due to hot calcium
plages where sunspots appear.

ANOTHER X-RAY NOVA
Following the success of the

Ariel 5 discovery of the Cen-Xmas
X-ray binary and the nova at the
centre of the galaxy, noted in last
month's Spacewatch, the teams
have now made a further addition.
This is the new X-ray nova near the
Crab Nebula.

The discovery was made when
the standard calibration task was
being performed. The basis of
comparison for the X-ray measure-
ments is the X-ray source in the
Crab itself. The field of vision of
the X-ray detector is some 17
degree and therefore covers a
considerable area of sky.

On April 21 it was noticed that
there was an X-ray source near the
Crab which was not there in the
previous survey. As it is some
four degrees from the Crab it can-
not be an appendage to it. When
first observed the new s,ource was
about 7 per cent of the brightness
of the Crab source. On the next
observation ten days after the dis-
covery the new source had become
twice as bright as the Crab source,
which itself is the second brightest
X-ray source. As the pointing
accuracy is extremely high, one
minute of arc, there can be no
doubt that it is new.

The teams have a right to be
excited for this could be another
binary system. After the previous
discovery it is natural that these
should be sought, for the period is
important to the physics of these
sources. Also there is the pos-
sibility that it could be an artefact
for there is the chance that the
periodicity could be 104 seconds.

A preliminary survey by both
optical and radio astronomy has
not yet revealed a visual or radio
counterpart of the source.
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Fig. 2 The main component board mounted in the case. Note the cut-out
Slow Fast switches. The display board is mounted on the case lid

CONSTRUCTION
Construction should start with the main clock

board. If the recommended board is purchased it
will economically furnish both the clock board and
the board for the display.

Commence by making all the breaks shown on
the board layout. If the clock is to be built into
the suggested case then the cut-outs at the corners
and the cut-out for the time setting switches should
be made at this stage. The cut-outs at the corners
of the clock board enable the board to fit snugly
into the suggested case. The board will be fitted
to the case with the screws supplied.

After the breaks in the copper rails have been
made, fit the 22 s.w.g. copper links exactly as shown
in the layout, taking care to see that each link is
perfectly straight. If the links are kept straight and
tidy there is no need to sleeve them and the fitting
of the links should present no difficulty.

The holes for fixing the board into the case, and
the two holes for fixing the transformer should be
drilled with a number 27 drill or a little larger for
good clearance.

The author used nylon 4BA screws and nuts for
fixing the transformer as there is then no danger
of shorting adjacent copper rails. If ordinary
nuts and screws are used the copper rails should
be insulated with mica washers or similar. Coloured
wires are brought out from the board as this method
enables the wires to be easily identified when con-
necting the display board to the clock board. The
following colours were used in the prototypes:

Brown - Hours x 10
Red - Hours x 1
Orange - Mins x 10
Yellow - Mins X 1
Green - Secs x 10
Blue - Secs X 1

Brown - Cathodes A
Red - Cathodes B
Orange - Cathodes C
Yellow - Cathodes D
Green - Cathodes E
Blue - Cathodes F
Mauve - Cathodes G

for access to

COMPONENTS .

01-A

.MAINS
INPUT

the Hold and

Resistors
R1 -R2 100k0 (2 off)
R3 560ü
R4 -R10 2.2k0 (7 off)
R11 -R17 lokn (7 off)
R18 -R24 2700 (7 off)
All 10% carbon.

Capacitors
C1 ()Mt& plastic or paper
C2 2,200µF >25V
C3 0.022p.F

Semiconductors
*TR1-TR6 BC478
TR7-TR13 BC108
1C1 MM5314N
D1 -D4 Rec 63 (Bridge rectifier)
D5 1N914 (IN4148)

* L.E.D. Displays 1-4 DL747
5-6 D L707

Miscellaneous
Case, Vero Electronics (order code 65-25224)
(Approx. dimensions 180mm x 55mm x 100mm).
S1 switch, S.P.D.T. or S.P.S.T. S2 switch,
S.P.D.T. bias to centre OFF. Veroboard 0.1 in
matrix 11fin x 31in. T1 transformer, Min. Trans
12V (6VA). (RS Components, Doram).

* Note. For 4 -digit version delete transistors TR5
and TR6 and the two I.e.d. displays type DL707.
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It should be obvious that the group of six transis-
tors are for the digit enable outputs, while the group
of seven transistors are the seven -segment outputs.
Fig. 2 shows the layout of the clock 'board viewed
from the plain (component) side.

Viewed from the component side of the board, a
wire is taken from each hole to the right of each
collector connection. These wires should be, from
left to right, Brown, Red, Orange, Yellow, Green
and Blue. They are the digit enable connections,
and will connect to the anode on each 1.e.d. package.

The emitters of the seven driver transistors for
the seven segments, type BC108, are taken to earth.
From the lefthand side of resistors R19 to R24,
a coloured wire is taken. The order, right to left
is: Brown, Red, Orange, Yellow, Green, Blue.

DEC PT 3

0--4
0

-4
0 11 ; 0 0 1,0 ; 0

020 6 0 2./ 6 0 0 6 o
17003 0 0 0
150 O O

050 ab 0 O 0 r,T
O 0

07 13 O 0 I

0 110 o 0 0

O 0 o 0 Lb O

DISPLAY1u 2

01 ,

02 A 0
DIS 5 0
O 110

O 100

90
07 9130

3

I
O

O o
DIS 6 0

O

O ei 0

Mauve. These are the cathode connections for the
l.e.d.s, Brown being Cathode A, Red being Cathode
B, etc. (Fig. 3).

POSSIBLE VERSIONS
Before going further is must be decided which

version of the clock is required. The clock board
in Fig. 1 is fora six digit, twelve-hour clock operat-
ing from 50Hz. If a 24 -hour clock is required the
link between pins 2 and 10 adjacent to the i.c.
should be omitted. Also, if a four -digit clock is
desired the link between pin 24 of the i.c. and the
negative rail should be omitted. If the clock is to
be used on a supply having a frequency of 60Hz,
pin 11 of the i.c. should be connected to the negative
rail. Thus it is simple to programme the clock to
suit one is requirements.

One last tip before we leave the clock board on
one side. Do not apply the soldering iron to the
pins of the clock i.c. for longer than necessary or
damage will result. A socket for the package was
not used in the prototype for reasons of economy,
but a 24 -pin dual in line socket can be used.

O 4,

0
0
0 6

L.E.D. DISPLAYS
Before commencing the construction of the dis-

play board, it might be as well to make ourselves
familiar with the l.e.d. displays. Two types are
used for the six digit version of the clock. Four
are type DL747 having a character height of 0.6in
and pins numbered 1 to 18. The DL747 packages
are for the hours and minutes display. The other
two displays, for the seconds readout, are type
DL707. These have a character height of 0.3in.
They are smaller than the other dosplays for reasons
of economy and current saving. Although not as
large as the DL747, the DL707 is of equal bright-
ness. It will soon be obvious, when looking at the

ALL LINKS ARE ON THISICCMPONENTI
SIDE OF 6D

CATH A 1

CATH A
F

ANODE

CATH. E

ANODE
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-SPOT

0 0 .)
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o'L.) ,7-a-\ 0,
0

REMOVE PINS 4.6,17
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ANODE
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u
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two display devices, that neither is carrying its full
complement of pins. The smaller DL707 has pins
4, 5 and 12 missing, while the larger DL747 has
pins I. 8, 9, 10, 16 and 18 missing.

DISPLAY BOARD ASSEMBLY
The type of construction employed for the display

board eliminates the interconnecting of similar pins
which would otherwise have to be done. This method
of construction saves a lot of wiresandgenerally helps
keep the whole of the display board tidy. It also
means less confusion, as there are less actual con-
nections to be made. However, it does mean that
we have to modify the display packages a little.
This must be done with meticulous care so as not
to spoil a display i.c.

Taking the smaller DL707 first, pins 14, 3 and 9
must be linked with sleeved light gauge tinned
copper wire. 10 amp fuse wire will do the job.
It will be seen that the pins referred to are the
anode connections which, on this package, are not
common and must therefore be joined together.
The three pins should be joined with the wire which
must be soldered as close to the rear of the package
as possible. Now remove, with small side cutters,
pins 3, 6 and 14 so that they cannot protrude through
the board. There are no pins to be linked on the
larger DL747, but carefully remove pins 4, 6 and 12.

The display packages can now be laid aside
while the construction of the display board takes
place. Veroboard is again used and the layout as
viewed from the plain side can be seen in Fig. 3.

Four 6BA holes should then be drilled out as
shown to enable the board to be fixed to standoff
strips which are glued in position inside the case.
Now the display packages can be fitted to the plain
side of the board. In the case of the larger DL747

640

displays it will be necessary to
very carefully take a little off the
rear edge of the sides of these
displays in order for them to fit
close together on the board with-
out any gaps between them.

The smaller display packages
can be soldered slightly proud of
the display board to bring their
faces up to the same height as
the four larger displays. The
stand-off strips should be just
high enough to make the display
surfaces flush with the front face
of the case. They should be
drilled and tapped to suit 6BA
screws.

It will be obvious from the
positioning of the cutout in the
clock board where the time set-
ting switches are placed. No
details for drilling the holes for
the time setting switches are
given. The space allowed gives
ample scope in the placing of
the switches, the toggles of which
stand out from the rear of the
case.

VENTILATION
In a confined space without ventilation the trans-

former can run uncomfortably warm, but the
temperature rise can be kept minimal by the drilling
of as many holes as possible below and to the rear
of the transformer. The holes should be not less
than Al in diameter.

SETTING THE CLOCK
Time setting is easy and reasonably fast. When

the clock is connected to the mains, hold the "Fast/
Slow" switch in the fast position. The clock will
change its readout one hour every second.

Let us assume the time is actually seven minutes
past eight. With the clock running in the FAST
position it is best to release the switch soon after
it has changed to the seventh hour. Now hold the
switch in the slow position and it will alter one
minute each second. The time as shown by the
clock can now be conveniently brought to the right
time (8.07), when the switch should be released.
It will now count normally.

If one is fastidious enough to want the seconds
to count down correctly, bring the clock to a time
just in advance of the actual time-say eight o'clock.
As soon as the clock changes over to eight, operate
the hold switch. If this is done promptly the clock
will now display 8.00 and 00 secs. Now telephone
for the correct time, waiting for the time signal
for 8.00, then operate or relase the hold switch and
the clock will run with the correct seconds count
being displayed. It all actually takes less time to set
up than it takes to read the notes on the procedure.

The clock can be mounted in any case, always
ensuring adequate ventilation, but the case used by
the author makes the clock presentable and modern
in appearance, fitting in well with any decor. *
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Open daily to callers: Mon. -Fri. 9 a.m.-S p.m.
Valves, Tubes and Transistors Closed Sat. I p.m. -3 p.m. Prices correct

Terms C.W.O. only Tel. 01477 2424-7 when going
Post and Packing 10p per order. to promV.A.T. Transistors 25 Integrated Circuits 5%.

12In LONG PERSISTENCE CRT. Full
spec Price 16 50 io .nclude V A 7 and
Carriage

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW LOW
PRICED SOLID STATE SWITCH. 2Hz to
BMHz. Hook up to a 9 volt battery and
connect to your scope and have two
traces for ONLY 36.24 P & P 25p. (Not
cased not calibrated I

WIDE RANGE WOBBULATOR. 5MHz to
150MHz up to 15MHz sweep width Only
3 controls. preset RF level. sweep width
and frequency Ideal for 10 7 or TV IF
alignment. filters. receivers Can be used
with any general purpose scope Full
instructions supplied Connect 6 3V
a c and use within minutes of receiving
All this for ONLY 36-75, P & P 35p INot
cased not calibrated.)

2062 to 200kHz WB. SINE and SQUARE
GENERATOR. Four ranges Independent
amplitude controls, thermistor stabilised
Ready to use. 9V supply required. MN
each. P & P. 35p (Not cased. not call.
brated I

BRAMBLES 12cm a 14cm high quality
plastic 15p each, P & P Bp

TRIMMER PACK. 2 twin 50(2000
ceramic. 2 twin 10/60pF ceramic. 2 min
strip with 4 preset 5,20pF on each. 3 air
spaced preset 30,100pF on ceramic base.
ALL BRAND NEW. 25p the lot, P. & P.

5p.

PHOTOCELL ego. OCP71. 13p each,
MULLARD OCP70. iflp each

DELIVERED TO YOUR DOOR. lcwt of
is. boards.

etc No rubbish FOR ON
Scrap chassLY

34.

MODERN TELEPHONES. Type 706- two -
tone grey or black, 3345 each. Type 7006
wo.tone grey or green. 13.75 each.

Style similar to Type 746- grey. green or
black. C3 each P & P all types 455

ach

deal EXTENSION TELEPHONES with
tendard GPO type dial, bell and lead
oding. 0.75 each. P. & P. 45p

HANDSETS. Complete with 2 inserts and
lead. 75p each. P. 8 P. 375,
DIALS. ONLY 75p each. P. & P 25p.
HIGH VALUE -PRINTED BOARD PACK.
Hundreds of components. transistors.
etc -No 2 boards the same. No short
leaded transistor computer boards.
[1.75, post paid.
BEEHIVE TRIMMER 3130 pF. Brand new.
Oty 1-9 13p each. P. & P. 15p, 10-9910p
each. P & P 25p. 100-999 75 each. P. & P.
free.

HE CRYSTAL DRIVE UNIT. 19in rack
mount. Standard 240V input with superb
crystal oven by Labgear (no crystals) 25
each Carr [2
1,000pF FEED THRU CAPACITORS. Only
sold in packs of 10, 36p, P & P 15p.

ALWAYS SOME CHEAP SCOPES AVAIL-
ABLE -or build your own Send for our
tube list with a S A.E.

Large quantity of good quality coin-
ponents-NO PASSING TRADE -so
we offer 31b of ELECTRONIC
GOODIES for 11 -70. Post paid.

OTARY SWITCH PACK -6 brand new
witches (1 ceramic 1 off 4 pole. 2 way.
tc I. Hp. P & P 37p

P.C.B. PACKS. S 8 D Quantity 2 SO ft-
no tiny pieces. 50p, P & P 370

CAPACITOR PACK -SO brand new coin-
POnenle only 50p, P & P 37p.

PLEASE ADD V.A.T AT Pk
OPEN 9a m to 630 p.m ANY DAY . 1

illiseFAccessF CNIILTIMINEACII LTD BARCLAYCARD

719 ARTHUR ROAD, READING, BERKS.
lic=s4

near Tech College) Tel Reading 582110565916

DIGITAL CLOCK KITS
SENSATIONAL OFFER

£2 OFF FAST BUILDING, EASY TO
FOLLOW INSTRUCTIONS.
A VERY COMPLETE KIT

CLOCK DATA
SIZE 6+ x 3 x 2fin
MAINS
OPERATION
50/60Hz
12/24 HOUR

USUAL PRICE TO P.E. READERS
NEW ALL WOOD CASE 70p EXTRA

NO KNOWLEDGE OF ELECTRONICS REQUIRED

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

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

E

1 MOS Clock Chip 12-24 hr option 1.95
4 0.63" LED Displays (latest HI BRI Type) 4.60
1 Segment Driver Chip 0.50
1 Pack Resistors, Caps., Transistors, Switch, etc. 1.60
1 Double Sided Glass Fibre P.C. Board 0.95
1 Double -wound Mains Transformer 1-50
1 Circult/Assembly Manual 0.50
1 Futuristically -styled Case (state colour) -Yellow,

Orange, Red, Black, White, Mauve, Green, Blue 4.40

Pulse Electronics Ltdr1. Dept. PE2, 202 Shefford Road, Clifton, Beds. 11:1
Tel. Hltchin 104621 814477
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S&zafe,

by K. Lenton-Smith

HE swingeing increase in VAT
I earlier this year provides an

incentive to build an electronic
musical instrument rather than buy
the commercial variety. Most con-
structors spend a great deal of
thought on circuitry-rightly so-
and will want to get a quart out of
a pint pot more than ever before.
It could be that exact imitation of
the acoustic counterpart is the
ideal, if so, there are problems to
contend with.

JOANNA
Alan Boothman's second -

generation piano is an excellent
little instrument and was particu-
larly well received when demon-
strated to meetings of The
Electronic Organ Constructors'
Society at the time the articles in
this magazine commenced; a

number of readers will have been
at these meetings and heard for
themselves. Members of the
E.O.C.S. are a critical bunch (in
the strictly musical sense!), so
"Joanna's" reception was praise
indeed. Whatever one's musical
tastes, this instrument can cope
both expressively and accurately.

When the physical characteris-
tics of an acoustic piano are con-
sidered, the electric piano's realism
is moderately surprising. The
grand piano's "loud pedal" lifts all
the dampers so that on playing any
note, harmonics of those strings
also sound by sympathetic reson-
ance. Hammers strike the strings at
approximately the same distance
from the bridge irrespective of the
length of the string, so the har-
monic content varies across the
spectrum of the keyboard. In the
electronic counterpart, filtering can
take care of the last point to some
extent but sympathetic resonance
is almost impossible to reproduce
by electronic means.

CHORUS
The majority of keys in the

acoustic piano's compass employs
three strings and, though each

of the strings may be in perfect
tune with each other and with the
equally -tempered scale, they will
not necessarily vibrate in phase;
the chorus effect so-produced adds
to the richness of sound. Yet nearly
all electric pianos, including
"Joanna", are divider instruments
which lack chorus effect due to
the single octave tone source and
strict phase relationship between
octaves.

The electric piano is accepted
as realistic because careful design
results in attack/decay character-
istics which closely match those of
the hammer and string. With
organs, the listener automatically
expects to hear a "mighty Wur-
litzer" emerge from what is only
too often a fairly small speaker
because he identifies organs with
Blackpool, a church or concert
hall!

ECONOMY
This "grand sound" is asking a

great deal from the divider gener-
ators of the average home organ.
As with electric pianos, dividers
score on grounds of both cost and
weight. Manufacturers mainly use
i.c. dividers (such as SAJ110) be-
cause of their reliability and sim-
plicity where wiring is concerned.

Separately tuned master -oscilla-
tors (Hartley, Colpitts or multi -
vibrators) normally precede each
divider string, but the relatively
high tuning accuracy of the single -
master -oscillator i.c. has made for
further economies in recent years.

IMPROVEMENTS
By careful mixing and filtering,

the noticeably hollow tone of
square waves can be overcome.
Staircasing may be achieved by
adding small amounts of super -
octaves to the fundamental tones.

A reverberation unit will produce
signals in jumbled phase and gives
some semblance of chorus when
mixed with the main signal, using
separate speaker systems. A

chorale (slowly rotating) speaker
produces phase differences with
the main unit, though some lis-
teners find the effect somewhat
monotonous. Even so, these de-
vices improve a simple divider
organ considerably.

Some years ago, the Baldwin
Piano Co. used a completely
different approach to this problem
in their Choratone Projector. In this
case, the main audio signal was
amplified and passed through a

phase splitting network to produce
three signals with 120 degree
differences. Each of these were fed
to four three -stage phase -shift
oscillators operating at 1, 2, 4 and
8Hz with bandpass filters in their
outputs.

Incoming signals at about 400Hz
were frequency -modulated at 1Hz,
800Hz modulated at 2Hz and so on,
up to 8Hz modulation for the
highest frequencies. Each of the
four broad frequency bands, slowly
modulated at appropriate rates,
were mixed with the main signal to
produce a "cathedral effect" from
lowly divider generators!

THE ULTIMATE
No amount of electronic trickery

can disguise the fact that a single
set of dividers is inadequate-to
the critical ear. A good example of
a multiple -generator instrument is

the "Magic Organ", featured by
Harry Stoneham on EMI's stereo
LP OU 2068.

Designed by Jaap Keizerwaard,
a Dutchman, this organ has no less
than 24 sets of generators. Four of
these are allotted to the first
manual, eleven to the second
manual (six for individual voices
and five for its excellent string
tones), five to the third manual and
four to the pedals.

The designer apparently is will-
ing to build another " Magic
Organ" for a mere £35,000 (not for-
getting the Chancellor's share),
delivery time being five years!

PLAY ON
Finally, Mr P. D. Scargill (his

letter in the June issue) may be
assured that this column does not
"scoff at the younger generation".
There are plenty of examples of
skilfully performed pop music but,
like all Art forms, a consistently
high standard cannot exist. Elec-
tronic gimmickry substituted for
sheer musical ability is not un-
common, and it is this aspect that
gives the impression I mentioned
to musicians of any age group.
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SEMICONDUCTOR tii
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By R.W. COLES

J

TRI-STATE LAMP
The MV5491 is a new device from

Monsanto which looks as though it
may prove to be a big success. Like
all good ideas, this new device is
essentially very simple, consisting as
it does of a standard "match -head"
light emitting diode package, con-
taining not one I.e.d. but two, one red
and the other green, sharing a
common lense. These two I.e.d.
chips are not intended to be "ON" at
the same time, and this is ensured by
the connection of the two diodes in
"inverse parallel" inside the package,
making the MV5491 a two -terminal
assembly.

The operation of this novel device
is elegantly simple-bias it one way
and it glows RED, bias it the other
way and it glows GREEN; if you don't
bias it at all, of course, no light is
emitted, making the MV5491 a three -
state indicator. This TRI-STATE
capability adds a whole new dimen-
sion to applications such as tuning
indicators, logic probes, voltage
polarity sensors and a host of others.

Incorporation into practical circuits
is easy. To build a simple polarity
indicator, all that would be required
in addition to the MV5491 is a single
current limiting resistor connected in
series in standard I.e.d. fashion.
This simple arrangement does not
allow for the difference in brightness
between the GaAsP (RED) I.e.d., and
the GaP (GREEN) I.e.d., but to add
compensation for this difference
requires only one extra resistor and a
silicon diode.

HOME GROWN
"Support your local i.c. manufac-

turer" could well be the sales maxim
of Ferranti Ltd. since their CDI
(Collector Diffusion Isolation) pro-
cess is about the only original
British developed process around,
and it certainly is refreshingly
different. Remember the ZN414, the
radio in a T018 can used in the P.E.
Triffid receiver? Well, that was one
of the early examples of what this
home-grown technology could pro-
duce.

CDI has come of age since then,
with a wide range of interesting cir-
cuits, both linear and digital, many of
them "custom" specials for equip-
ment manufacturers.

Naturally, some examples of
"general purpose" CDI goodies,
such as the ZN414, continue to find
their way through to wider sales
horizons, and one such interesting
new device just announced by

Ferranti, is the ZN1040E, universal
count and display circuit.

Primarily a digital design, the
ZN1040E is an all -singing, all -dancing,
counter circuit which will not only
count up or down over four decades
at 5MHz, but will also store a previous
count and feed it out for display in a
ready decoded seven -segment format
as well as b.c.d. Display elec-
tronics include automatic leading
zero blanking, a display multiplexer
and an on -chip display clock.

This versatile device will drive
many kinds of display directly, in-
cluding seven -segment I.e.d.s, result-
ing in a very low component count in
typical applications such as fre-
quency counters, timers, and dual -
slope voltmeters. The ZN1040E
comes in a 28 -pin plastic package,
runs from a single five -volt supply,
and costs about L750 100 up.

NEGATIVE THINKING
Anyone who has sampled the

delights of using the new "fixed -
voltage" regulator i.c.s such as the
Motorola 7800C series, will welcome
a new range of devices from the same
company. The 7800C series (and
equivalents from other manufac-
turers) are a blessing wherever a
fixed positive regulated supply is
required, and are available in a range
of voltages including all the favour-
ites such as 5, 6, 12, and 15. Their
great advantage over more traditional
variable voltage types, is that very
few discrete components are required
to ensure correct operation, making
circuitry quite simple.

Until now, however, producing a
negative regulator circuit was rather
unsatisfactory since it meant using
one of the positive regulator i.c.s in
the earthy side of the negative voltage
supply. The new 7900C series from
Motorola overcomes this problem
because it introduces a range of
"dedicated" negative regulators
which complement the 7800C series.

The 7900C devices are available in
the same voltage increments as their
positive counterparts, making it a
simple matter to construct a com-
plementary supply, such as the plus
and minus 15 volts often required by
operational amplifiers like the 741.

POWER TO THE PEOPLE
In general, monolithic audio ampli-

fiers are not popular with hi-fi, or
even mid-fi designers who prefer to
have the greater control over circuit
operation afforded by a discrete
design. An interesting carrot is now

being dangled to tempt these reluc-
tant designers into the monolithic
fold, in the shape of the TDA1410
and TDA1420 devices from SGS/
ATES

These two i.c.s are set fair to
succeed where others have failed,
because they integrate only the parts
of a power amplifier which stand to
benefit most from the close thermal
tracking and parameter matching
obtainable with a monolithic
approach, i.e. the final output stage.
This novel new answer to audio
designers' criticisms of previous
monolithic amplifiers leaves the
designer to concentrate on the low
level stages which may be better
implemented with discretes.

These devices are a compromise
between "Power-Darlingtons" and a
fully integrated amplifier.

FASTER STILL, AND
FASTER

Finally, the CA3100, an interesting
new RCA operational amplifier is
now becoming available in Britain at
a realistic price. This device takes
OP -AMP technology a step further
by using a combination of bi-polar
and p-mos devices on the same chip
to give a bandwidth extending to
38MHz and a 70 \I/microsecond slew
rate, alongside the now expected low
drift d.c. performance.

If you are tempted to say, "so
what?" contrast that 70V/micro-
second slew rate with the typical
figure of 0.5V/microsecond for the
ubiquitous 741, and you will see what
kind of advance the CA3100 repre-
sents.

This fast amplifier comes in a T05
can, with optional lead forming to
make it pin compatible with the
eight -pin plastic "Mini -DIP". As an
added bonus, pin assignments are
identical with its famous pre-
decessors such as the 748 and the
741, making it possible to use it as a
plug-in replacement to increase the
bandwidth and risetime of existing
amplifiers. Compensation (when
needed) is by means of a single
capacitor, and voltage offsets can be
nulled in standard 741 fashion with a
10k0 pot.

The CA3100 brings speed and
bandwidth to the people, because,
while it was possible to obtain
devices with these desirable charac-
teristics before the CA3100 showed
up, it was an expensive business and
a substantial premium had to be
paid. The price of the CA3100 ?,
about £3, 1 off.
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This could lead
to something big.

A soldering iron and a screw driver.
If you know how to use them, or at least know one end

from the other, you know enough to enrol in our unique
home electronics course.

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

maths, and an absolute minimum of theory.
You build, see and learn as, step by step, we take you

through all the fundamentals of electronics and show you

PLUS

FREE G

Build an oscilloscope.
As the first stage of your

training, you actually build
your own Cathode ray

oscilloscope! This is no toy,
but a professional test

instrument that you will need not
only for the course's practical
experiments, but also later if
you decide to develop your
knowledge and enter the
profession. It remains your
property and represents a

very large saving
over buying a similar piece

of essential equipment.

ALL STUDENT NROLLING IN OUR
COURSES RECEIVE A FREE CIRCUIT
BOARD ORIGINATING FROM A COM-
PUTER AND CONTAINING MANY
DIFFERENT COMPONENTS THAT CAN
BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

how easily the subject can be mastered and add a new
dimension not only to your hobby but also to your earning
capacity.
This course is accepted by and used in a large number of
schools and colleges and forms an invaluable grounding for
professional training in the subject. All the training is
planned to be carried out in the comfort of your own
home and work in your own time. You send them in when
you are ready and not before. These culminate in a final test
and a certificate of success.

2

Read, draw and
understand

circuit diagrams.
In a short time you will be able to

read and draw circuit diagrams,
understand the very fundamentals
of television, radio, computers and
countless other electronic devices
and their servicing procedures.

Carry out over 40
experiments

on basic circuits.
We show you how to conduct

experiments on a wide variety of
different circuits and turn the

information gained into a working
knowledge of testing, servicing and
maintaining all types of electronic

equipment, radio, t.v. etc.

To find out more about how to learn electronics in a new,
exciting and absorbing way, just clip the coupon for a free
colour brochure and full details of enrolment. WAA

. Brochure without obligation to:
 BRITISH NATIONAL RADIO & ELECTRONICS
!SCHOOL, Dept EL85

P.O. Box 156, Jersey, Channel Islands.

I NAME

ADDRESS

(Block caps please)
IN NI1 MI NM I= ME NM IM IM INN Ell NM
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GIRO NO. 331 7056. Access accepted.
C.W.O. only. P. & P. 15p on orders below IS

Discount . C10-10% (except net items)
Export Order enquiries welcome (VAT free)

Of Orders accepted from
Educational & Government Departments
ALL PRICES INCLUDE VAT AT 8./.

DUE TO RECENT V.A.T. CHANGES PLEASE ADD 15% TO TOTAL ORDER VALUE
EXCEPT TEST METERS.

SPECIAL RESISTOR KITS (Prices include post & packing)
10E12 5W KIT: 10 of each El2 value, 22 ohms -IM, a total of 570 (CARBON FILM 5%), [3.85 net
25E12 IVV KIT: 25 of each EI2 value, 22 ohms -IM, a total of 1425 (CARBON FILM 5%), L9.00 net
Due to current world shortages, resistor kits may contain some wattage and value substitutions.

MULLARD POLYESTER CAPACITORS 0280 SERIES
250V P.C. Mounting: 0 011J, 0 015AF, 0 022,J, 0 033AF, 0 047AF, 31p. 0.068µF,
0 IµF, 4Ip. 0 15AF, 5p. 0 22/tF, 6p. 0 33/J, 8p. 0 47µF, 10p. 068µF, 13p. I µF,
16p. 1 5rtF, 24p. 22µF, 27p.
MULLARD POLYESTER CAPACITORS C296 SERIES
400V, 0001µF, 00015µF, 00022µF, 00033µF, 00047µF, 3p. 00068µF, 0.01µF,
0015µF, 0.022AF, 0 033AF, 35p. 0047µF, 0 068AF, 0 1µF, 43p. Cl 5µF, 7p. 042µF,
9p. 0.33µF, 13p. 0 47AF, 15p.
160V: 0 01AF, 0.15µF, 0.022µF, 3p. 0.047AF, 0068µF, 35p. 0- I µF, 45p. 0 15µF, 5Ip.
022µF, 6p. 0 33AF, 7p. 0 47AF, 9p. 068µF, 13p. 1AF, 15p.
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, 820, I K, 1K5, 21C2, 3K3, 4K7, 6K8, (AF) 0 01, 0 0/5, 0 022, 0 033, 0.047,
lip. each. 0-I, 30V, Sp.
POLYSTYRENE CAPACITORS 160V 5%
(pF) 10, 15, 22, 33, 47, 68, 100, 150 220, 330, 470, 680, 1000. 1500, 2200, 3300.
4700, 6800, 10,000, 4)p.

RESISTORS
CF -High Stab Carbon Film, 5% MF-High Stab Metal Film, 5%.
W. Type Range 1-99 100-499 500-999 1000+ Size mm
5 C F 12 -Ix
a CF 22-2M2 I 080 065 060 3.9x10.5
I CF 22 -IM I 080 0.65 060 5-5x16
I MF 10-2M7 2 1.7 I-4 I4 3x7
-L- MF I0 -2M2 2 1.6 1-3 1-1 4.2x10-8

I MF 10-10M 3 1.98 1.81 1.65 6-6x13
2 MF 10 -IOM 4.5 3-52 3.08 2.75 8x17-5
For value mixing prices, please refer to our catalogue. (P ice in pence each).
VALUES AVAILABLE -E12 Series only. (Net prices above 100.)

PRESET SKELETON POTENTIOMETERS
MINIATURE 0.25W Vertical or horizontal 7p each I K, 2K2,
41(7, 10K, etc. up to 1M n
SUB -MIN 0.05W Vertical, 100 0 to 220K a 7p each.

B. H. COMPONENT FACTORS LTD.
(P.E.), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD,
LU7 7EG. Tel.: Leighton Buuard 2316 (Std. Code
05253) CATALOGUE No. 4, 20p.

Miniature Mullard Electrolytics
1.0AF 63V 7p 68µF 16V
1.5µF 63V 7p 68AF 63V 149
24µF 63V 7p 100µF IOV 7p
3.3AF 63V 7p 100µF 25V 7p
4.0µF 40V 7p 100AF 63V 17p
4.79F 63V 7p 1509F 16V 7p
6.8AF 63V 7p 150AF 63V 17p
13.0AF 40V 7p 220µF 6.4V 7p
OAF 16V 7p 220AF IOV 7p
OAF 25V 7p 220AF 16V 8p
OAF 63V 7p 220µF 63V 2Ip
SAF 16V 7p 330AF 16V 89
5AF 63V 7p 330AF 63V 25p
6µF 40V 7p 470µF6.4 14p

22AF 25V 7p 470AF 40V 26p
22AF 63V 7p 680AF 16V Bp
32AF 10V 7p 680AF 40V 25p
33AF 16V 7p 1000µF 16V 17p
33µF 40V 7p 1000AF 25V 28p
32µF 63V 7p 1500µF 6 4V25p
47AF IOV 7p 1500AF 16V 28p
47AF 25V 7p 2200AF IOV 17p
47AF 63V Op 3300AF6 4V 28p

VEROBOARD
x 5'
x

34 x 5'
34 x 34-
25 x
24 x 5" (Plain)
2I x 34" (Plain)
5 x 31" (Plain)
Insertion tool
Track Cutter
Pins, Pkt. 25

0.1 0.15
36p 36p
33p 25p
42p 46p
36p 36p
10p 9p
- 19p
- 16p
- 29p

73p 73p
56p 56p
22p 22p

TRANSISTORS
AC127 2Ip BC2I2L 13p
AC128 22p BC2 I 3L 13p
BC107 2p BC214L 189
BC I08 2p 0C44 19p
BC109 3p 0071 13p
BC148 p 0081 17p
BC149 3p OC I 70 29p
BC182L p TIS43 349
BCI83L p 2N2926 13p
BC I 84L 4p 2N3702 14p

MULTIMETER U4323
22 Ranges plus AF/IF Oscilla-
tor 20,0000 /Volt.
Vdc-0.5 -1000V in 7 ranges
Vac -2.5-1000V in 6 ranges
Idc-0.05-500mA in 5 ranges
Resistance-50-IM 0 in 4
ranges.
Accuracy -5% of F.S.D.
OSCILLATOR -I KHz and
465KHz (A, M.) at approx. 1 Volt.
Size -I60 x 97 x 40mm.
Supplied complete with carrying
case, test leads and battery.
PRICE net P. & P. 50P

MULTIMETER U4324
34 Ranges. High sensitivity.
20,0000/Volt. Overload protected.
Vdc-0-6-1200V in 9 ranges.
Vac -3-900V in 8 ranges.
Idc-0.06-3A in 6 ranges.
lac -0.3-3A in 5 ranges.
Resistance -25 n -5M 0 in 5 ranges.
Accuracy -dc and R-2}% of F.S.D.

ac and d 6-4% of F.S.D.
Size -167 x 98 x 63mrn.
Supplied complete with storage case,
test leads, spare diode, and battery.
PRICE [10.64 net P. & P. SOp.

POTENTIOMETERS
Carbon Track 5K 0 to 2M 0, lo or lin (and 1K lin). Single, 175p Dual Gang 48p. Log single with
switch 28p. Slider Pots. 10K, 100K, 500K, semi log 30mm, 34p. 45rnm, 47p. 60mm, 55p.
DIODES
N4001 65p
N402 75p
N4003 9p
N4400 9p
N4005 12p
N4006 14p
N9(4 7p
N916 7p

BA I 00 10p
OAS 42p
0A47 9p
0A81 I 1p
0A200 89

PLUGS
Din 2 Pin 12p

3 Pin 13p
5 Pin 180' 16p
Std.lack 20p
2.5mm jack 13p
Phono 7p
SOCKETS
Din 2 Pin 10p

3 Pin 10p
5 Pin 180° 12p
Std. Jack 18p
2.5mm Jack 13p
Phono 7p

ELECTROLYTIC CAPACITORS. Tubular & L Cans
(uF/V): 1/25, 2/25, 4/25, 47/10, 5/25, 8/25, 10/10, 10/50, 16/25,
22/63, 25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 7p. 50/50, 8p.
100/50, 200/25, 10p. 250/50, 18p. 500/10. 8p. 500/25, 17p.
500/50,259. 1000/10,17p. I 000/25, 25p. I 000/50, 40p. 2000/ I 0,
20p. 1000/100. [1'10. 2000/25, 35p. 2000/100, /1'20. 2500/25,
38p. 2500/50, 68p. 5000/25, 68p. 5000/50, L1.20.
HI -VOLT: 4/350, 20p. 8/350, 23p. 100/100, 27p. 16/350, 35p.
16/450, 38p. 32/350. 38p. 50/250, 40p. 100/250, 40p.
METALLISED PAPER CAPACITORS
250V: 005µF. 0 I µF, 6p. 025, 6p. 0.5µF, 'Yip. I µF, 9p. 500V:
0025, 0.05, 6p. 0 1, 6p. 0.25, 75p. 0 5, 9p. 1000V. 0 01,
I I p. 0022, 13p. 0047, 0.1, 19p. 022, 28p. 047, 369.

PLEASE NOTE OUR NEW ADDRESS.
Our New Electronics Centre is now open in Leighton Buzzard
and all callers are welcome. As well as our normal stock of over
2,000 products we have a large range of surplus bargains and
calculators, etc. Open 6 days. 9-12.30. 1.30-5 p.m.

MULTIMETER U434I
27 Ranges plus T ansistor Tester.
16,7000/Volt. Overload protected.
Vdc-0.3-900V in 8 ranges.
Vac -1.5-750V in 6 ranges.
Idc-0.06-600mA in 5 ranges.
lac-0-3-300mA in 4 ranges.
Resistance -2K 12-2M n in

Accuracy -dc -25%.
' F.S.D.

'n 2 ranges.
Si2e-1 IS x.i.J vvrnm.
Complete with steel carrying
case, test leads, and battery.

U4323 PRICE [11-88 net P. & P. 50p.

MULTIMETER U4313
33 ranges. Knife edge with mirror scale.
20,000 IL/Volt. High accuracy. inVdc-75mV.
Vdc-1.5-600V in 9 ranges.
Vac -1.5-600V in 9 ranges.
Idc-60-120 microamps in 2
Idc-0.6-1500mA in 6 ranges.
lac-0.6-1500mA in 6 ranges.
Resistance -I K n in 4 ranges.
db scale-I0 to + I 2db.
Accuracy -dc -1-5%,
Size -115 x 215 x 90mm.
Complete with steel carrying case,
test leads, and battery.

U4324 PRICE L14.90 net P. & P. 50p. U43I3

HAVE YOU
GOT YOURS
CATALOGUE No. 4
NEW CONVENIENT
SIZE, AND FULLY
ILLUSTRATED

CONTAINS MANY
HARD TO GET
ITEMS

66 Pages

3,000 Items

600 Pictures

YOUR

COMPLETE

ELECTRONIC

STORES,

MAIL
ORDER

AND
SHOP

PAYS FOR ITSELF

WITH DISCOUNT
VOUCHERS

WORTH

20p

" DISCOUNTS

* ALL NEW STOCK

otaisFAcrioN
GUARANTEE

* DEPENDABLE
SERVICE

SCOTT ELECTRONICS
ESTCOURT HOUSE, ESTCOURT ROAD

GREAT YARMOUTH, NORFOLK
Tel. Great Yarmouth 57383

SW Chasi Stereo AmplIllr (2 5WiCH). Power requirements:
12V d.c. Output: 2  5W/CH into 8 ohms. Two inputs: tape head
(3mV) and 100mV mlc./P.U. with suitable external components.
Controls: volume, balance end tone (slider controls):

£4 plus 25% VAT
12V d.c. Solenold (short duration), 2ln x 1in x 1In approx.:

55p Inc. VAT
12V Miniature Lamps fitted with flying leads. Pack of 10:

60p Inc VAT
8 Track Car Stereo Players, 12V negative earth:

£14 plus 25% VAT
Decade ReIstenc Box 0-111kf1 In 0.1 ohm steps.

£38 plug 8% VAT
High Power Strob.1 to 20ft/18h/sec. Ideal for disco/group use.

£42 plus 8% VAT
All price Include postage and pecking.

All goods upplid are nw and guaranteed
C.O.D. eiviible on all goods below £30

FABULOUS-FANTASTIC

MI P.E. ORION M
. FULL KIT OF PARTS, OIL

111= Transformer and Screen Printed Board. t11
III Complete Semiconductor Kit, til50. II
N I H M Bookand Case. EC
m As @boys but drilled, punched with Silk Screned Front Panel, C5-110.. II

1111 Complete Kit of Parts for this well proven Transistorised ignition System. al.50
Ready -built with only 2 connections to alter. £12 -SO

1. Thousands of these units are in use today and have been proven to give the
following advantages: fuel economy, faster acceleration, exellent cold start,
smoother running, no contact -breaker burning and many more.

ASTRO IGNITION SYSTEM

U Money back guarantee If you are not satisfied. Please state whether positive
or negative earth.

In Postage included in above prices but add V A T at /196

ASTRO ELECTRONICS
Spring Bank Road, West Park, Chesterfield, Derbyshire
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IFWART 5 Piezoelectric Devices
By P. R. ALLCOCK*Force Load Sound Frequency L

PIEZOELECTRICITY is the name given to the pheno-
menon whereby electric charge dipoles are

generated in certain crystals when they are subjected
to mechanical stress. The effect was discovered in
1880 by Jacques and Pierre Curie and is reversible
in that these materials suffer dimensional changes
when under the influence of an electric field.

Natural crystals such as quartz, tormaline and
Roche!l salt are traditional piezoelectric materials
and have been used as transducers, for converting
electrical energy into mechanical energy and vice
versa, for many years. More recently ceramic piezo-
electric materials have been produced and these have
the advantage that they can be given almost any
shape or size with direction of electric polarization
freely chosen during manufacture. Physically,
ceramic piezoelectric materials are hard and brittle
with general mechanical properties resembling those
of insulator -type ceramics and they are manufactured
by much the same process.

By changing the chemical composition of the
materials it is possible to emphasise one or more
specific properties so that the requirements of a par-
ticular application can be met. Several grades of
piezo ceramic are now available and some of the
possible applications are listed in Table 5.1. Some
grades are produced udder the code name PXE and
the charge dipoles in these materials are produced
during manufacture by the application of a high
electric field during a high temperature phase of the
process.

The dipoles are aligned by this technique in one
specific direction known as the poling direction. If
the material is subjected to an external electrical
field which acts in the same direction as the poling
direction, the material will expand, or contract, de-
pending on the sense of applied field. If an alter-
nating field is applied the ceramic will vibrate and
the amplitude of vibration will be greatest at the
resonant frequency.

To ensure adequate coupling between the material
and its environment (air, gas or liquid) a compliant
structure is needed. A plate or diaphragm is one
such structure that operates by "flexing" and can be
realised as a bimorph plate or composite transducer.

THE BIMORPH
The bimorph plate principle is illustrated in Fig.

5.1. The bimorph is made up as a sandwich of two
thin plates of PXE piezoelectric ceramic, cemented
back-to-back so that their respective poling directions
are in opposition. Electrical connections are made to
the top and 'bottom silvered faces and the application

Practical Electronics August 1975

Table 5.1: Some Applications of
Piezo-electric Materials

1. High voltage (impulse) Gas ignition, cigarette
generation . lighters.

2. High power Sonar, ultrasonic
ultrasonics cleaning, soldering and

drilling, fish location.
3. Sound and ultrasound Microphones, intruder

in air alarms, tweeters,
earphones.

4. Sensors and Pick-ups Accelerometers, record
players, vibration
pick-ups.

5. Filters Remote control, I.F.
circuits in radio and
TV.

6. Delay lines Computers and colour
TV, acoustic wave
devices.

7. Keyboards Telephones, calculators.

XXXXX XX X:CXXXX XX XXX X

is
SILVERED FACES

POUND DIRECTIONS

LATERAL

EXPANSION
OF UPPER PLATEIB

CONTRACTION OF
LOWER PLATE

Fig. 5.1. The PXE bimorph plate principle
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THIN DIAPHRAGM MOUNTING TUBE OR
RING (METAL /

Fig. 5.2 Composite PXE metal transducer.
Connection to the lower face is via frame,
diaphragm and bonding
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of a voltage between these faces causes the bimorph
to flex. The bending action arises due to the con-
traction- of the upper plate (along the poling axis)
producing a lateral expansion of this plate whereas
the opposite effect, a lateral contraction, appear in
the lower plate. Because the plates are cemented to-
gether this differential expansion causes the .bimorph
to flex as shown.

To minimise damping of the plate, careful mount-
ing of the bimorph is necessary and techniques
sometimes used include knife edges and taut suspen-
sion wires. To maximise the acoustic output from a
plate it may be necessary to screen part of the
bimorph so that portions of the plate moving in
antiphase cannot cause cancellation of sound.

Flexure transducers may also be produced by
bonding a single disc of piezoelectric ceramic material
to a metal plate or diaphragm as shown in Fig. 5.2.
Flexing of the plate is similar to that of the 'bimorph
except that the differential expansion is now the
relative lateral expansion between the ceramic and
the metal. sheet. The bond to the metal plate must
allow an electrical connection to the lower face of
the PXE materials and this can be achieved due to
the surface "roughness", providing the adhesive layer
is thin and bonding is done under pressure. Alter-
natively a conducting adhesive can be used.

The frequency at which a composite transducer
will resonate can be controlled by changing the
dimensions of the metal plate or diaphragm. The
resonant frequency is inverseley proportional to the
square of the plate diameter and proportional to
the plate thickness.

EQUIVALENT CIRCUIT
The electrical equivalent of a piezoelectric air

transducer is shown in Fig. 5.3 and will be seen
to be the familiar series-parallel arrangement that
is commonly used to model the behaviour of a
quartz crystal. The impedance of the transducer will
Abe relatively low when the series arm resonates, but
at a slightly higher frequency a maximum impedance
condition arises due to the parallel resonance be-
tween the short capacitance and the effective induct-
ance of the series arm above its own resonant point.

A typical impedance variation is shown in the
curve in Fig. 5.3. Transducers of this type can be
operated at any frequency in the region of resonance
and since manufacturing tolerances, temperature and
circuit loading cause variation of operating fre-
quency, the associated circuits must be designed to
abcommodate variations of, say, 5 per cent. For this
reason, a narrow band amplifier may be desirable
and circuits that allow the transducer to "dictate"
the operating frequency are sometimes used.

DIRECT AND REFLECTING SYSTEMS
Ultrasonic transducers can be arranged as trans-

mitter and receiver elements, in either direct or
reflecting systems. In the direct system the trans-
mitter and receiver are separated and the beam of
ultrasound is interrupted in some way by, say, objects
(to be counted) on a conveyor belt. This system is
illustrated in Fig. 5.4 and gives reliable operation
since most objects strongly attenuate the ultrasound
when they block the beam.

In the reflected sound system the transmitter and
receiver can be positioned side by side but difficul-
ties sometimes arise due to reflections from other

XXXXXXXXXXXXXXXXXXX
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65enN

1.7nF
IMPEDANCE X

X T ST X
X 300C1 3000 X

36.012 39MHz

N. Fig. 5.3. Typical impedance variation and
equivalent circuit. The values are typical for X

 Mullard MB4015 transducer
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xFig. 5.5. An electric clock motor
PXE bimorph principle
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than the wanted objects. Further, some objects do
not give a strong sound reflection and acoustic
screening is sometimes necessary between transmitter
and receiver to improve the reflected signal/back-
ground "noise" ratio.

PIEZOELECTRIC MOTOR
An interesting example of one application of a

PXE bimorph is as an electric clock motor. In this
system the bimorph is made to flex and the move-
ment is converted to rotary motion by a ratchet and
pawl arrangement as shown in Fig 5.5. In a practical
realisation using this principle a virtually silent clock
mechanism was constructed using a 500 -tooth ratchet
wheel and fine wire loop as a pawl. The power con-
sumption was about 1mW.

LOADING RESISTANCE
It has already been mentioned that the charac-

teristics of an air transducer are very dependent on
the electrical loading. When used as a receiver
transducer the input resistance of the amplifier loads
the element, whereas for transmitter applications the
output resistance of the generator circuit represents
the loading resistance. The frequency of maximum
response and the 3dB 'bandwidth 'both vary with the
loading resistance and typical variations are shown
in Fig. 5.6.

When the loading is less than the impedance at
the series resonant frequency, or greater than the
impedance at the parallel resonant frequency, the
bandwidth tends to a maximum value of about
600Hz. At an intermediate loading value the band-
width reaches a maximum of about 3kHz. Notice
that the maximum response frequency rises from the
value of the series resonant frequency to the value
of the parallel resonant frequency as the load resist-
ance is raised.

Over the range of values for R from 100i2 to 50k1i
the efficiency of the typical air transducer remains
fairly constant. When used as a receiver (micro-
phone) the frequency response can be made uniform
over a band of 10 to 15kHz by employing inductance
in series on parallel with load resistance R. This
effect is illustrated in Fig. 5.7.

ATTENUATION
Since air attenuates the ultrasound emitted by a

piezoelectric transducer and this loss increases as the
frequency is raised, most simple low cost air trans-
ducers operate well below 100kHz. Specialised de-
vices, operating at frequencies of several megahertz,
are however used in applications involving liquids
such as water and oil as the medium.

Applications are many and varied, ranging from
high power Sonar and echo sounding to specialised
devices for blood flow measurements and other
medical investigations. The interested reader is re-
ferred to the literature for further information on
these areas.

ELECTRET MICROPHONE
Capacitance variation has already been mentioned

in this series as a well-known example of this prin-
ciple is the capacitor (or electrostatic) microphone.
One disadvantage of these microphones is the need
for a polarising source to energise the capacitor
circuit so that current fluctuations will occur when
the capacitance is varied. Since the wanted output
signal from such a microphone is small the hum and
noise introduced by the power supply must be kept
very low if reasonable signal -noise ratios are to 'be

achieved.
A fairly recent development in this area is the so-

called electret microphone due to Sesslen and West
of the Bell Telephone Laboratories, in which the
need for a power supply is removed. The diaphragm
is made from a foil electret which is simply a
special dielectric film which has been permanently
polarised during manufacture. The film thus provides
its own voltage source and can be used to make very
small microphone capsules which are to be found in
some makes of cassette recorders as well as being
used as the basis for wide frequency response indivi-
dual units.

As with the normal capacitor microphone, the out-
put is very small and a high -impedance input pre-
amplifier is often incorporated in the same housing
as the microphone capsule to increase the available
signal level to about 1 mV in normal use. It should,
perhaps be mentioned that the electrostatic principle
has also been applied, very successfully, to the pro-
duction of wide frequency response loudspeakers
and high frequency tweeter units where advantage
is taken of the low mass of the moving parts of the
transducer.
Next Month: Opto-eleCtronic devices

DISPLAYS CLOCK CHIPS
DL707 C1 70 3015F CI 25 5LTOI I5 80 CT7001 I7 30'
DL704 E1.70 3017F 02.00 MM5311 E5.18 CT7002 CI 30

DL701 E1.10 RDS1 C11.00 MM5314 £4 U' CT7003 C7 30

DL747 E2.45 RDM2 E24.80 MM5316 E9.25 CT6002 C15 00

DL750 £2.45 DG12 .20 MK50250 E5.60' TMS3952 £10 50

DL746 £2.45 HEEC2 E11.50

'Available in a MHI kit

Other chips and displays usually available, ring for details or S.A.E
for catalogue and prices.
VAT on clocks. clock chips and displays still 8%.
We advise the use of sockets for all I.C.s. 24.28.40 -pin E1.

BYWOOD ELECTRONICS
1131 Ebberns Read, Hemel Hempstead, Herts., HP3 9RD
Terms: C.W.O., Access, Barclaycard (quote card No.).

All prices on this advert exclude VAT. Tel. 0442 62757
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THERE are two basic sets of Voice Filters, one set
covers the Piano tone, whilst the other set pro-

duces the Harpsichord offect. The Honky-Tonk sound
is produced by mixing The two voices together. The
full set of filters is shown in ,chematic form in Fig.
4.1. The bottom two octave outputs from the Enve-
lope Board are connected to the low (L) input, the
middle two octaves to the (M) input. and the top
octave to the (Ell input. The voice circuits make wide
use of passive low and high pass filters, but the main
response is obtained from the use of adjustable band
pass amplifiers based on the integrated circuit opera-
tional amplifier type 741.

FREQUENCY RESPONSE
The overall frequency response of the Piano

and Harpsichord filters are shOwn in Fig. 4.2. Refer-
ing to the Piano filter response curves it can be
seen that the three filters are set up centred on
different frequencies of approximately 420Hz. 550Hz,
and 700Hz. This makes the bottom three octaves rich
in at least the second 'harmonic. with a lower har-
monic content for the top two octaves. The range of
fundamental frequencies applied to each filter is
indicated above the graph.

PE

INPUTS HIGH
FROM PASS
ENV LOPE 60Hz
BOARDS

L

4,.Hz

Or

270Hz

IkHz
ti

720Hz

75!,,

BAND
PASS

420 Hz

ti

550Hz

700Hz

11 ,

LOW
PASS

730Hz

OM.

2.3kHz

yi

730H

730Hz

'TY-

1 kHz

HIGH
PASS

60Hz

270Hz

520Hz

1 6kHz

550Hz

vq, E

LiP
PRE
AM, -

0 0 0

Fig. 4.1. Voicing filters for the Joanna

PART 4
By A.J. BOOTHMAN B.Sc.

The Ilarpischord filters have a very sharp bass cut
response. with some variation between (L), (M) and
(H) input,. Consequently the second and higher har-
monics are strongly emphasised, with the fundamen-
tal being well attenuated. A high frequency roll off
is necessary in order to reduce the effect of beehive
breakthrough. From both Fig. 4.1 and Fig. 4.2 it can
be seen that a high degree of low frequency cut is
used on the mid and high range Piano inputs. This
controls the attack "thump" in these registers to a
realistic degree, and further high 'pass filtering on
the low range input reduces the bass response when
the Honky-Tonk voice is selected.

OUTPUT WAVEFORMS
Sample waveforms are shown in Fig. 4.3, for each

of the C notes on the 'Piano voice setting, and middle
C on Honky-Tonk and Harpsichord voice settings.
On the Piano voice waveforms the variation in har-
monic content across the compass is clearly demon-
strated, with predictable modifications to the
waveform for the other two voices.

VOICE FILTER CIRCUITS
The Voice Filter circuitry is shown in Fig. 4.4.

The low, medium, and high inputs are controlled by
I.C. 8, 9 and 10 respectively whilst the main Harpsi-
chord filter is built around IC7. The Q of these
twin -T band-pass amplifiers can be adjusted by the
associated preset potentiometers, and the voice selec-
tion is achieved by opening the correct voice switch
which is normally shorting its signal to ground.
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FUNDAMENTAL INPUTS

LOW RANGE [L)

MID RANGE (MI

60 120 250 500 1,000

FREQUENCY - Hz

60 120 250 500 1,000

FREQUENCY - Hz

2,000 4,000

PREAMPLIFIER
The Voice Filter outputs are mixed into a 741

preamplifier, which has a voltage controlled ampli-
fier type MFC6040 in a feedback loop. This i.c.
can handle up to 500mV r.m.s. at pin 3 and
therefore requires a voltage sharing resistor network
on its input as shown in Fig. 4.5. Since the amplifier
is an invertor its output is fed into the non inverting
input of the 741 to give negative feedback. The over-
all gain of the preamplifier is controlled by a d.c.
input line to pin 2 of the MFC6040 the voltage of
which is set by preset potentiometer VR9, and is
further adjusted by the Soft Pedal switch and
Tremolo Generator.

HEADPHONE AMPLIFIER
The circuit for the headphone amplifier is also

shown in Fig. 4.5, and uses a low power 1250mW)
Class 13 integrated circuit type MFC4000B. This
amplifier will drive approximately 40mW into stan-
dard stereo headphones, which when connected in
parallel have an impedance of approximately 4 ohms.
The MFC4000B is powered by a 10 volt rail taken
from the power supply unit on the input to the 5
volt regulator.

TREMOLO GENERATOR
A phase shift oscillator can be operated at two

alternative frequencies to generate slow and fast
tremolo effects, TR22 amplifies the sinewave output
from the oscillator and modulates the d.c. control
voltage to the M FC6040.

2000 4.000 SUPPLY LINES AND SUSTAIN PEDAL CIRCUITS
In order to simplify Figs. 4.4 and 4.5, the power

Fig. 4.2. Frequency responses for the Piano and supply lines and components have 'been omitted and
are shown in Figs. 4.6 and 4.7. The Sustain PedalHarpsichord filters

c,

C2

CO

Fig. 4.3 Sample output waveforms for the three voice settings. C, to C, are for each of the
Piano voice C notes. C, upper right and C, lower are for the Honky-Tonk and Harpsichord
voice settings
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Fig. 4.4. The Voice Filter circuitry
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Fig. 4.5. Circuits for the Preamplifier, Headphone Amplifier,
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COMPONENTS . . .
+10V +19V

SUSTAIN
OUTPUT

Fig. 4.7. Power supply components for Head-
phone Amplifier and the Sustain Pedal circuit

circuit is also shown which uses a pnp transistor,
normally in the off condition. When the pedal is
depressed, the transistor is switched on, and the out-
put rises from ground potential to approximately
9 volts (see Fig. 4.7).

VOICE/PREAMPLIFIER BOARD
The Voice Filters, Preamplifier, Headphone

Amplifier, Tremolo circuitry, Soft and Sustain Pedal
circuitry are all mounted on a single printed circuit
board,. the etching and drilling details for which
are given in Fig. 4.8, with component mounting
details.

The component density on this board is very high,
and some extra care will be necessary in construc-
tion to ensure that the components used can be
accommodated on the board. Terminal pins and
presets should first be assembled on the board,
followed by resistors, small capacitors, transistors,
and integrated circuits. The larger capacitors should
be assembled last, and will in some cases be posi-
tioned at a distance from the board surface to clear
small components which will lie underneath them.
Care should be taken to ensure that the transistors
and integrated circuits are inserted in the correct
orientation, corresponding with the assembly details
given in Fig. 4.8, and that the electrolytics are in-
serted with the correct polarity.

VOICE CIRCUIT ADJUSTMENT
The overall gain of the Preamplifier is first set by

adjustment of VR9 to a level which does not distort
the output when two heavy chords are played to-
gether at maximum weight, with the output level
control VR6 set at maximum. The tone/colour of the
Piaffo sound is set by VR3, VR4 and VR5, for the
lower two octaves, middle two octaves and top
octaves respectively. These should be individually
adjusted, with S3 and S4 closed, to suit the ear of
the constructor. VR2 controls the Harpsichord and
should be adjusted with S2 and S3 closed, to the
point of minimum background 'breakthrough.

VOICE/PREAMPLIFIER BOARD
Resistors

R96-100 10E2 R128 220k0 R157 391d1
R101 560k0 R129 6.8k0 R158 220
R102 R130-132 10k0 R159 220k0
R103 10k0 R133 151(0 R160 22k0
R104 6-81a2 R134 10k0 R161 3.9k0
R105 10kS2 R135-137 3.3k0 R162 2.7k0
R106 8.2k0 R138 15k0 R163 8200
R107-108 10k12 R139 10k0 R164 4705/
R109 39k1 R140-141 101a1 R165 6.8k0
R110 10kII R142 470k0 R166 151(0
R111-113 391(0 R143 18k0 R167 2700
R114 390k0 R144 1 k0 R168 1

R115 10k0 R145 27k0 R169 4700
R116 271d2 R146-147 5.6k0 R170 1-2kL2
R117 10kL/ R148 4.7k0 R171 1 k0
R118-120 27k0. R149 10k0 R172 1000
R121 390k0 R150 100 R173 5-6k0
R122 10k0 R151-153 56k,0 R174 10k0
R123 221(0 R154 18k0 R175 2.7kLI
R124 , 10k0 R155 560k12
R125-127 22k0 R156 10k0

All 3 watt, 5% tolerance.

Capacitors
C32-33 6 8nF
C34
C35
C36
C37
C38-39
C40-43
C44
C45
C46
C47
C48-49
C50
C51
C52
C53-54
C55
C56
C57
C58
C59
C60
C61

15nF
1,000pF
47nF
68n F
22nF
10nF
22nF
560pF
0.47p.F
47nF
10nF
22nF
560pF
0.11.LF

10nF
22n F
1,000pF
47nF
15nF
560p
0.33µF
680pF

Diode
D27 1N4001

Transistors
TR21-22 ZTX108

C62-63 0.22p.F
C64 0.1µF
C65 1p.F 16V elect.
C66 4.7nF
C67 3-3nF
C68 220µF 10V
C69-71 0.22/1F
C72 100µ.F 16V elect.

C74 100p.F 16V elect.
C75 2.2µF 16V elect.

' C76 47p.F 16V elect.
C77 470µF 16V elect.
C78 47nF
C79 100p.F 16V elect.
C80-82 47nF
C83 470µF 16V elect.
C84 100µF 16V elect.
C85 47nF
C86 100µF 16V elect.
C87-89 47nF
C90 470tiF 10V elect.
C91 10p.F 16V elect.

TR23 ZTX501

Integrated Circuits
IC7-11 741 IC12 MFC6040

Potentiometers
VR2 25k0 horiz preset
VR3 50k0 preset
VR4 5-25k0 preset
VR6 51a2 1in pot. with switch
VR7 50k0 horiz preset
VR8 22kI2 horiz preset
VR9 51(0 horiz preset

Miscellaneous
S2-6 Single pole on -off switch
Terminal pins (27 off)

IC13 MFC4000B
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Fig. 4.8. Component mounting and p.c.b. etching details
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TREMOLO ADJUSTMENT
With S6 open the Tremolo Generator may or may

not oscillate immediately which can be determined
by setting V'R8 approximately at the centre of its
travel. If oscillation does not occur, VR7 should be
adjusted until oscillation commences. VR8 should
then be adjusted until a good level of tremolo is
obtained with minimum breakthrough sound in the
speaker when a note is not being played. S6 should
be switched on and off to ensure that the generator
starts reliably every time, and VR7 slightly re-
adjusted until a consistent start is obtained. With S5
closed the fast tremelo should work. If the back-
ground tremolo breakthrough increases on this set-
ting, VR8 should be adjusted.

OVERALL TONE VARIATION
Some variation in overall tone may occur depend-

ing on the power amplifier and speaker combination
used with the Piano. Further top cut may be ob-
tained if reciuired by increasing the value of C59.

PEDAL SWITCHES
The switches associated with the pedals have a

very simple single pole on/off action, the mechani-
cal arrangement of which will be described on the
last part of the series. Pedal action occurs in both
cases when the relevant switch is closed to ground,
and can be simulated for test purposes by shorting
straps on the board from the relevant pin to ground.

In the case of the Soft Pedal, the degree of attenu-
ation is controlled by R166. The individual charac-
teristics of each MFC6040 can effect the attenuated
level, and it may in some cases be necessary to
change the value of R166 to suit. A lower value
should be used for increased attenuation.

It should be noted that patents are pending for the
envelope generation system.

Next month : Case assembly, amplifier and
tuning details.

V.A.T. AND COMPONENTS
FOR the benefit of our readers and advertisers we

publish, in full, a press announcement by Customs
and Excise and the Electronic Components Board.

This explains how the new V.A.T. regulations are being
interpreted in respect to circuit components (see opposite
page).

The following additional information helps clarify
the V.A.T. situation as it affects home constructors.
The details were obtained in the course of direct con-
sultations with the headquarters of H.M Customs &
Excise.

Readers having particular problems are advised to
contact their local H.M. Customs & Excise V.A.T
Office.

HOME CONSTRUCTOR KITS
A concession has been made in respect of Complete

Kits for making goods or equipment of a kind that
are subject to the lower (standard) rate of V.A.T. (for
examples see below). Where less than one third (by
value) of the components included in the kit are rated,
individually, at 25 per cent, the whole kit is chargeable
at 8 per cent.

GENERAL PURPOSE MATERIALS
All Veroboard, blank s.r.b.p., and other general pur-

pose building materials are chargeable at 8 per cent.
Printed Circuit Boards, being designed for specific
uses, are chargeable according to the rate appropriate
to the finished equipment.

COMPLETE EQUIPMENTS
Subject to the Higher Rate of V.A.T.

Includes: Radio, television and audio equipment,
electronic musical instruments, and most electrically
operated domestic (and gardening) appliances, photo-
graphic aids, d.c./a.c. inverters, and power supplies.
Subject to the Standard Rate of V.A.T.

Includes:  Digital clocks, pocket calculators, auto-
mobile devices (not for in -car entertainment), most
kinds of electronic test equipment, e.g. electronic test
meters, signal generators and c.r.o.'s, Geiger counters,
gas detectors, metal locators, light dimmers.
thermometer controllers, electronic games.

MAIL BAG
The on -going increase in postal and telephone

charges does not seem to have made any difference
to our post bag or our telephone bell. Enquiries
continue to flood in.

We find that there are two points we are con-
stantly mentioning. In the first place we just cannot
afford to reply to any readers letters, particularly
those not associated with projects we have pub-
lished, unless they are accompanied by a stamped
addressed envelope. Were we to undertake to do so
our post bill would become astronomic.

We cannot deal with technical enquiries by tele-
phone. Readers should write in, giving details of
symptoms and perhaps some test point readings,
when requesting technical help so that we can at
least give the relevant author some idea of the
problems involved.

Finally, whilst we normally supply details as to
source of components in each project we do assume
that the constructor refers to advertisements and
has an awareness of general sources. Thus, where
goods are generally available we do not specify a
source. You could save the cost of a letter by
reading the advertisement pages first.
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V.A.T. JOINT PRESS ANNOUNCEMENT BY
CUSTOMS AND EXCISE AND THE

ELECTRONIC COMPONENTS BOARD

The Electronic Components Board nave made
representations to the Government that the Finance
Bill should be amended to exclude the application
of the 25 per cent rate of VAT to electronic com-
ponents. These representations are being con-
sidered, but meanwhile the Electronic Components
Board and the Department of Customs and Excise
have been in consultation in order to establish
means of interpretating the law as it stands at
present in such a way to give rise to a reasonable
minimum of difficulty.

The Electronic Components Board and Customs
and Excise have agreed upon the following recom-
mendations to traders:

1. Product categories to be charged at 25 per cent VAT
a. TV cathode ray tubes.
b. TV tuners including tuners featuring touch

button controls and/or remote control units.
c. TV delay lines.
d. TV, radio and audio loudspeakers (except

loudspeakers suitable only for public address
purposes).

e. TV and radio wound assemblies (deflection
coils, colour correction coils, line output
transformers, switched mode inductors, wound
aerial rods, r.f. and i.f. wound assemblies).

f. All receiving valves for domestic use.
g. All voltage multipliers for domestic use

(triplers, etc)
h Modules for domestic appliances.
i. Consumer modules for TV, radio and audio

equipment.
j. Linear integrated circuits suitable for use in

;TV, radio and audio equipment.
k, Discrete Semiconductors:

i Transistors, triacs and thyristors, plastic
encapsulated and less than 3 amps rating.

ii Power transistors for TV deflection appli-
cations.

iii All plastic diodes of less than 1 amp rating,
excepting 2f.

iv All plastic encapsulated Zener diodes of
power rating less Than 3 watts.

v Rectifiers of a kind suitable for use in low
voltage battery charger equipment having
a current rating of less than 5 amps.

I. Capacitors (excluding those types indicated in
2m).
Resistors (excluding those types indicated in
2n).

n. Switches having a rating of less than 5 amps
and user controls (variable resistors, etc) of
less than 2 watts max. dissipation of a kind
suitable for use in TV, radio and audio equip-
ment.

2. Product categories to be charged at 8 per cent V A-
a. Professional assemblies.
b. Storage systems.
c. Matrix stacks.
d. Industrial assemblies (Norbit logic elements.,

etc).

e. Automobile assemblies (excluding those
products used for in -car ente-tainment equip-

. mert-radio, stereo, etc).
f. Microwave products (tube, solid state or

passive networks).
g. Professional deflection assemblies.
h. All professional tubes.
i. Infra red devices.
j. Integrated circuits (excluding items indicated

in 1)).
k. Ferrites and wound ferrites ,,,excluding items

indicated in le).
/. All discrete semiconductors (excluding those

items indicated in lk).
m. Capacitors:

i Paper capacitors of greater than 0.5 micro -
farad and/or metal cased.

ii Sintered Tantalum capacitors of greater
than 300 microfarad and/or metal cased.

iii Film capacitors meeting IEC specification
68.2 or equivalent (21 day numidity rating)
and/or metal cased.

iv Electrolytic capacitors meeting IEC speci-
fication 103 Type I-85 C or equivalent
specification or operating in excess of 200
V.a.c.

v Mica capacitors.
vi Vacuum and pressure gas capacitors.

n. Resistors:
i Metal film with a stability better than 1 per

cent over 1,000 hours.
ii Wirewound resistors (exzept main ballast

resistors of a kind sLitable for use in TV,
radio or audio equipment).

c. Edge Connectors and connectors for more
than 8 ways.

p. Electro mechanical compor ents-excluding
switches having a ratinc of less than 5 amps
and users controls (variaole -esistors, etc) of
less than 2 watts max. dissipation of a kind
suitable for use in TV, radio and audio equip-
ment.

c. Magnets.
r. Printed circuits for the assemblies described

in items 2a, 2d and 2e.

It is recognised that there may be some individual
'products to which the application of these defini-
tions is not entirely straightforward. If a firm finds
one of its products is described above as charge-
able at 25 per cent but, in its view, the product is not
suitable for use as a part of goods within the Higher
Rate Schedule, it may report the facts to the Elec-
troric Components Board wnich will. if necessary,
take the matter up with Customs and Excise, when
an individual ruling will be given. The recommen-
dations above will, in any case, be kept under
review in the light of experience.

See also notes on page 656.
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London
Electronic

Component
Show

DESPITE the current economic
climate, a much reduced

volume of exhibitors and a
general atmosphere of depression
in the industry, the 1975 London
Electronic Component Show was
still well attended by both the
trade and non-professional visi-
tors. Indeed, for the first time in
years it was almost possible to get
round, in a very sketchy manner,
in a day, rather than being faced
with the very necessary two or
three day effort the larger past
events have demanded.

Clearly, the days of the Honey-
well Girl and bikini -clad beauties
draped over oscilloscopes or resis-
tors are, almost, things of the past
-a good or a 'bad thing depen-
dent on your viewpoint. But the
absence has not in any way de-
tracted from the interest level of
the show because, with a scope
extending from simple resistors
and capacitors right through to
manufacturing plant and instru-
mentation, there was lots for all
to see. The more so with the
growing application of i.c.s to all
walks of life.

TRAINS AND
In, this context all the main

names appeared to be on show
and one of the more eye-catching
exhibits was, of all things, a
model railway on the GEC Semi-
conductors' stand. To be honest,
the railway was only being used
to illustrate the operation of a
sorting system under the control
of a microprocessor. In fact the
demonstration was very effective,
consisting of shunting a large
number of small carriages, each

658

with a letter of the alphabet on
its roof, until they made up a
sentence which could be read.

Data input to the system to
instruct what was to be "printed"
was through a keyboard -input
visual display unit and the actual
sorting from a jumble of letters
to a sensible set of words took
only a matter of minutes. Indeed,
the speed of the system was very
obviously limited by the oper-
ational speed of the trains rather
than the microprocessor.

From the comments of by-
standers it is very obvious that
this area of semiconductory is
now well to the forefront of the
development wave. It has obvious
application areas in things like
business machines, complex desk
calculators, teaching machines
and all sorts of data handling
areas from industry to commerce.

The train system was demon-
strated by GEC Semiconductors
and used the Intel 8080 micro-
processor chip. This is a new de-
vice which is fast proving itself
out in the British market.

The Weller
DS 100 solder-
ing and desol-
dering station

Thorn precis-
ion in -line 110
colour tube
compared with
a conventional
110 tube

The same manufacturers now
sell a simpler device, the 4040,
which is capable of many applica-
tions such as badge reading. auto-
motive control, multi -function
calculator applications and so on.
for a mere £13.97 one-off.

Clearly this type of product is
finding its way into the low cost
experimental areas.

SETS AND
Semiconductors are not the

only area where more is being
supplied in one package. On the
television front it is not unusual
to see tubes supplied ready
equipped with yokes and other
associated parts as a preas-
sembled unit. Thus Thorn Colour
Tubes now supply setmakers with
their P.1. (Precision In -line) colour
tubes as an assembly including
scanning coils and beam bender
units. In this way all the dynamic
and static convergence and purity
adjustments are precision set prior
to the units leaving the factory.

Such sophistication allows the
new tubes to be plugged into a



colour set with much the same
ease as a black -and -white tube.

TOOLS AND
Staying for a moment with the

mechanical side of electronics, for
the more wealthy amongst us
Weller have produced a smart
soldering and desoldering station
specifically designed with the
printed circuit man in mind. In-
corporated are a soldering iron
and a selection of bits, holder,
low voltage transformer, desolder-
ing tool in the shape of a further
iron and suction equipment with
a foot switch for "hands -free"
actuation, and a nice "see-
through" solder collector.

It is surprising just how many
people were showing a very active
interest in the British Central
Electrical E -Z -Hook products,
those tiny and not -so -tiny test
terminals with projecting/sliding
hooks which lend themselves to
latching on to wires on a p.c.b. or
in similar inaccessible places.

Their latest brainchild is the
Micro -Hook, a version designed

to cope with multi -legged i.c.s so
as to get signals in to or out
from chips without removal or
shorting.

MEASUREMENT
Instruments always attract a

lot of interest at any electronic
exhibition and this year probably
one of the more interesting pro-
ducts was a tiny oscilloscope from
the now renowned firm of Scopex.

Called the IS 10, the new in-
strument only measures 135 x
196 x 60mm and has the sur-
prising bandwidth of d.c. to
10MHz at 500mV/div. This drops
to 1 -MHz at 10mV/div.

Horizontal sweep speeds are
from fps to Is/div and the trigger
can be positive or negative and
will free run when without a
signal.

As a battery portable instru-
ment priced at £198, this is quite
something for the engineers brief-
case, to go with his Sinclair Cam-
bridge 300 and pocket tape
recorder. For the rest of us the

The miniature Scopex 1S 10 10MHz oscilloscope

A planar resistor mounted on a
TO18 header

The high component density ob-
tainable with hybrid circuits
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normal Scopex 10MHz beast will
presumably suffice quite well!

Still on the instruments front,
there were some interesting
developments from J. J. Lloyd
with a series of low-cost chart
recorders which started at f110
for a single -channel version
known as the CR500. This is a
real down-to-earth instrument
without any frills designed to
meet most educational and quite
a few industrial applications. It
is a I per cent instrument with
five ranges from 10mV or 10pA
up to 100V f.s.d., 2 per cent line-
arity and 0.5 per cent repeat-
ability. Not at all bad for the
price.

A three -channel version, the
CR503, is also available.

Just to round off the instru-
ments, there were quite a few
overseas sourced items including
complex automatic test gear.
Some, indeed, seems to go beyond
the needs of British customers
since one manufacturer was show-
ing telephone dial test equipment
capable of coping with touch -dial
machines.

Slowly it is dawning on many
people that whilst touch dialling
will be available here some time
in the future it will not utilise
the full speed of the system as
each telephone will have to be
fitted with a memory which will
accept the mechanically inputted
information and release it slowly
enough for the telephone system
equipment to cope with it.

MINIATURISATION
So much for high speed test

gear!
Whatever direction one moves

in. miniaturisation seems to
appear on all sides. Resistors and
capacitors get constantly smaller
or are uprated, which amounts to
the same thing, and hybridisation
or other methods of construction
allow yet further reduction in size.
Typical items appeared on the
Welwyn stand where hybridisa-
tion was displayed together with
some rather interesting layer -built
applications of the principle.

On the same stand were some
applications of planar resistors.
truly precision devices mounted
on TO18 or slightly larger
headers. With a wide value range
available capable of achieving
down to +0.005 per cent this pro-
duct is ideally suited to precision
resistor networks.
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TO CONTROL the voltage applied to a circuit it is
necessary to have a reference voltage which,

typically, is obtained by the use of a Zener diode.
However, it is a well -known --if little used, fact

that when a transistor is in operation the voltage
between the base and emitter, Vbe, is affected little
by large changes in base current, /b, assuming a value
close to 0.2V for germanium transistors, and close
to 0.6V for silicon transistors. Similarly, /b is almost
zero unless Vbe exceeds a minimum value equal to
roughly 0-1V and 0.5V for germanium and silicon
transistors respectively.

This article explores a number of possible applica-
tions for this "built-in" reference voltage. It must
be noted here that because of the relatively large
fractional changes that occur in V:,e with germanium
transistors, the initial increase in base current with
increasing base -emitter voltage is rather slower than
for comparable silicon transistors and thus, for most
of the uses discussed, silicon transistors operate more
effectively than germanium transistors.

THE TRANSISTOR

ZENER DIODE CIRCUITS
Fig. 1 shows a simple circuit which can perform

the function of a Zener diode, switching from a low
to a high conductance state over a fairly narrow
voltage range in the region of a voltage determined
by the relative values of RI and R2. When V is low,
Vbe is determined solely by the It I /R2 potential
divider since there will be no base current and hence
all the current through*1 must flow through R2.
This will apply until Vbe reaches the critical value
referred to above, the corresponding value of V in

+
volts being approximately

R1 +R2
and

R12

x
1(2

R2
for

10 x R2
germanium and silicon transistors respectively. As V
increases above this value, 4, and with it /, start to --
increase in such a way that Vbe remains nearly con-
stant. The dynamic resistance of the circuit can be
shown to be approximately equal to RI divided by /3,
the common emitter current gain of TR1.

Thus the circuit behaves like a Zener diode with
a Zener voltage and dynamic resistance as given
above. One important difference, however, is that the
Zener voltage can readily be adjusted over a wide
range by using a combination of variable and fixed
resistors in place of RI and R2. Variation of R2
alone is advised since this will have no effect on
the dynamic resistance of the circuit when in the
"on" state and little effect on the resistance of the
device in the "off" state resulting from the finite
values of RI and R2.

ACTUAL VALUES
It may be helpful, or at least of interest, to include

comparisons between theory and the actual
behaviour of selected transistors when used in the

circuit of Fig. 1. Relevant information is presented
in the form of Tables 1 and 2.

In Table 1, information is given describing the
behaviour of two BC109s and two OC81s, the
theoretical values being calculated assuming switch -
on voltages of 0.55V and' 0.09V for the BC109 and
0081 transistors respectively.

The Zener voltages recorded here were obtained
by extrapolating the roughly linear, low resistance
part of the //V characteristics to obtain an inter-
section with the V -axis.

This can be done quite easily with silicon tran-
sistors, but is much harder with germanium tran-
sistors for the reason noted earlier, the values
recorded for the 0C8Is thus suffering from con-
siderable uncertainty.

Table 2 compares the behaviour of a number of
silicon and germanium transistors (two of each type
were used). The Zener voltages recorded are
"apparent" bcause they were obtained simply by
recording the voltage across the circuit of Fig. 1

AS A ZENER*

Fig. 1. Basic "Zener Transistor" circuit

Fig. 2. A high version of the circuit of Fig. 1

RI

R2
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when a current of approximately 0.25mA was flow-
ing through the transistor.

This measurement can be made by connecting a
681(12 resistor in series with the circuit of Fig. 1,
applying 20V across the combination and measur-
ing the collector -emitter voltage with a voltmeter
having a resistance of 100k0 or more (thus a
101(0/V, 10V f.s.d. instrument is quite satisfactory
for the purpose).

The Zener voltages predicted here, assuming
switch -on voltages of 0.55V and 0.09V for all the
silicon and germanium transistors respectively, are
4.3V and 2.9V for the circuits using silicon and
germanium transistors respectively.

A useful modification of this basic circuit is shown
in Fig. 2. Here, two transistors are coupled in such
a way that the combined gain is approximately equal
to the product of the common emitter current gains
of the two transistors. As a result of the very high
effective /3 one can achieve a very low value for the
dynamic resistance in the on state and/or a very
low value for leakage current flowing through R1
and R2 in the off state.

R3, a suitable value for which will be in the range
from 10kil to IMO, helps reduce the effects of
leakage current through TRI which would be
amplified by TR2. R3 is thus most important when
germanium transistors are being used since these
often have relatively high leakage currents; however
it also helps circuit performance with silicon
transistors.

Table 1. Practical and theoretical (b) Zener
voltages (R2 fixed at 101(0 for the BC109's, or
2.2k0 for the 0081's)

R1 BC109 0081

a (volts) b (volts) a (volts) b (volts)

10k0 1.1, 1.1 1.1 0.45, 0.5 0.5
47k0 3.2, 3.3 3.15 1.9, 21 2.0
68k0 4.3, 4.4 4.3 2.7, 3.0 2.9
100k0 6.2, 6.2 6.05 4.4, 4.8 5.0
150k0 8.9, 9.1 8.8 6.0, 6.5 6.2
220k0 11.8, 12 0 12.65 8.7, 9.5 9.1

Table 2. Apparent Zener voltages (see text) of a
range of transistors in the circuit of Fig. 1 with R1
fixed at 68k0, and R2 fixed at 22k0 or 101cS2 for
germanium or silicon transistors

Type - Description Apparent Zener
voltage

2N2926 npn, silicon
2N4059 pnp, silicon
2N4062 pnp, silicon
BC109 npn, silicon
BC168 npn, silicon
BC258 pnp, silicon
0C44 pnp, germanium
0071 pnp, germanium
0081 pnp, germanium

4.4, 4.4
4.4, 4.5
4.3, 4.4
4.4, 4.5
4.5, 4.6
4.3, 4.4
2.7, 21
3.2, 3.3
2.8, 3.0

RI

R2

Fig. 3. Current limiting or load resistance circuit

Because of the two base -emitter junctions the
Zener voltage is given approximately by

RI +R2
V and

RI +R2for germanium and silicon
5 x R2 R2

transistors respectively, the value of R3 having little
effect on this.

CIRCUIT VARIATIONS
Fig. 3 shows another variation of the basic circuit,

the resultant circuit diagram being identical to that
for the potential -divider biased common emitter
amplifier stage. Rx here can serve two roles, either
it can be a current -limiting device or it can be a load
resistor or circuit.

In the first case the behaviour of the circuit,
in terms of both the Zener voltage and the dynamic
resistance, will be very little affected if R., is less

R1than -. If Rx is greater than -R1, then, as I increases,

R, will take an increasing fraction of the voltage
applied to the circuit and will limit the potentially
damaging rapid initial increase in / and will thus
serve to protect the device without increasing the
initial dynamic resistance, as would be the case when,
a resistor is connected in series with a Zener diode.

Instead of being a current -limiting resistor, Rx
may represent a component or circuit to which one
wants to supply voltage in a controlled way.

1

If Rx is large compared to -, then, almost as

soon as the transistor starts to conduct, the whole
of V is dropped across R5, little power being dis-
sipated at TRI, and thus this circuit could, for
instance, be used instead of a thyristor in controlling
the power supplied to a circuit, when V might be the
output of a transformer -rectifier bridge network.

IMPORTANT DIFFERENCES
Two important differences between the functioning

of this circuit and a thyristor are that this circuit
switches at a point determined by the value of V
rather than by a phase shift network, thus making
its operation essentially frequency independent, and,
that the current through this circuit does not have
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Fig. 4. Negative resistance circuit

SLOPE `q,

Fig. 5. Connecting a number of the elements
of Fig. 4 in series can give a voltage current
relationship of this form

Fig. 6. An improved negative resistance circuit

to be reduced to zero for the device to revert to the
off state, reduction of V below the critical value
being sufficient.

NEGATIVE RESISTANCE CIRCUITS
It is a simple matter to use the circuit of Fig. 1

to achieve effectively the reverse of the function
which the circuit performs. Thus, the circuit of Fig. 4
conducts current well up to a certain voltage-which

R RI+R2
foris approximately equal to

10xI+R R22 and x2 R2
germanium and silicon transistors respectively, at
which the current through R, decreases over a fairly
narrow voltage range to almost zero and stays very
low while V increases further.

I, the total current entering the circuit, behaves in
a similar way though it never decreases to quite such
a low value and also, as one increases V, starts to
increase again slowly after the rapid decrease.

If one also includes a resistor R4, as shown dotted
in Fig. 4, then the circuit possesses both a switch -on
voltage, determined by R3 and R4, as well as a
switch -off voltage, determined by RI and R2. Indeed
(although the author can at present think of no prac-
tical reason for doing so) one can connect a number
of these stages together, six being so far the maxi-
mum number attempted by . the author, in such a
way that, as the voltage applied is progressively
increased, current through 12,, is alternately switched
on and off, yielding current/voltage characteristics
of the type shown in Fig. 5.

If one considers the functioning of the circuit
shown in Fig. 4, it is clear that, in the voltage range
over which I is reduced from a high to a low value,
the circuit possesses negative resistance character-
istics, / decreasing while V is increasing. To be use-
ful in practice, however, as a negative resistance
device, a much wider range for the "negative resis-
tance" is highly desirable.

ALTERNATIVES
To achieve this, several alternatives have been

investigated. Firstly, by virtue of the fact noted at
the end of the introductory section, germanium
transistors perform the switching -off over a much
wider range of values of V than a comparable silicon
transistor.

Secondly, one can extend the negative resistance
range by using a larger value for RI and/or a TR1
with a lower /3; in doing so, however, one must
ensure that the effective resistance of TR1 can
attain a low enough value to switch oft TR2.

Thirdly, one can incorporate an extra resistor R5
as shown in Fig. 6, of such a value (of the order of
10kii) that, whilst allowing the switch-on of TR1 to
switch off TR2, Vbe for TM. increases relatively
slowly with V because of the voltage across R5
accompanying the collector current flowing through
TR1. In this last case, it is of interest to note that
the circuit wilt again revert to a low conductance
state when V is increased to a sufficiently high value,
determined, assuming the effective resistance of TR1
is then very much less than R5, by the relative values
of R5 and R3.
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URING the design of logic systems of any com-
Lf plexity a timing or sequence diagram is usually
drawn to show the order in which operations or
sequences start and finish in relation to one another.
Should any difficulties arise in' the development or
testing stage, as they invariably do, it is very useful
to display part or all of the timing diagram on an
oscilloscope in order that the trouble may be traced.

Most scopes nowadays are double beam, with a
few models having provision for a 4 -channel plug-in.
The design to be described enables uri to eight logic
channels to be displayed on a single beam oscillo-
scope. Dual trace scopes, therefore, will be able to
display a single analogue signal (perhaps the output
of a transducer feeding the logic) as well as a maxi-
mum of eight channels of logic.

SPECIFICATION . . .

The eight channels are obtained by a system of
multiplexing and are in the correct timing relation-
ship as viewed on the scope. The unit is capable
of displaying two, four or eight channels and each
channel gives a loading to the circuit under test of
one TTL load.

In some systems a timing pulse may be very short
(as little as lOns or 2Ons) in relation to the operating
cycle which may be several seconds for an industrial
control application. Clearly the short timing pulse
would not show as it is so narrow. The unit there-
fore incorporates a "stretch" circuit so that the posi-
tion of the timing pulse can be made visible in
relation to the rest of the display. Provision has to
be made to trigger the stretch circuit from both
positive and negative going pulses.

Input Signals
One standard TTL load (i.e. logic 1 is
between 2.4V to 5V, logic 0 is between OV
and 0 8V. A signal at logic 1 must supply a
current of 40µA, and at logic 0 must be able
to sink 1.6mA, whilst preserving the afore-
said voltages). There is also capacitive
loading due to the connecting cable which
should be as short as possible in high
speed systems.

Frequency Response
Bit rates from d.c. to 5MHz.

Pulse Stretch
Will detect a pulse of 15ns and stretch to a
length of between 2µs and 50ms in 3 ranges
(Channel 8 only).

Mode
Chop or Alternate 2, 4 or 8 traces.

Chop Rate
Approximately 250kHz.

Trigger Section
The switch selects one of the 8 inputs for
transfer to the Trig 0/P socket.

Scope Timebase Gate Input
Handles a signal of from 2V to 50V pk,
positive during scan.

Bright Up Output
15V pulse positive to cut-off trace. Output
impedance <lki2.
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Fig. 1. Main circuitry of the trace multiplier showing the input multiplexing and trace stretching sections

In order for the display to be satisfactory at high
sweep speeds and not show the multiplex action,
the unit is capalble of operating in the alternate or
ALT mode, which means that, as in a conventional
scope trace multiplier, each sweep is made of one
input and the source change occurs during flyback.
In the chopped or CHOP mode the unit sequentially
samples each input as fast as is reasonably possible
so that during a single sweep a complete multi -trace
picture is built up.

In order that any switching transients may be
blocked out a Bright Up output is available to drive
the oscilloscope tube Z axis.

CIRCUIT DESCRIPTION
Fig. 1 shows the main circuitry for the input

multiplexing and the stretch function.
IC5a to IC5f and IC6a and IC6b are input buffers

to isolate the rest of the electronics from the unit
under test.

ICI and IC4 are identical 74151 data selectors/
multiplexers. These pass to the output the signal
input which is addressed on pins 9, 10 and 11 in
binary.

ICI selects the signal to be made available for
triggering the scope timebase. It is convenient to use
an 8 -way switch for the selection at the front
panel and so the switch position has to be coded to
binary by IC2 and IC3, a total of three, 4 -input
NAND gates in two 7420 packages. The W output
of the 74151 is inverting with respect to the input

but as each input is preceded by an inverter the
output is in the same sense as the input selected by
S3.

The W output of ICI is made available at SK9 on
the front panel to trigger the scope timebase, as
internal triggering is obviously not feasible in this
application.

PULSE STRETCHER
The output of IC6b is fed to IC7a and IC7b.

When SI is open IC7a and IC9a are enabled and
the output from IC6b is fed directly to pin 12 of
IC4, the multiplex chip.

When SI is closed, however, IC7a and IC9a are
no longer enabled and the signal passes through
IC7b. According to whether S2 is open or closed the
signal is passed to pins 3 or 5 of IC8, a 74121 mono -
stable. Pin 3 is the "A" input and triggers the mono -
stable when it goes negative; pin 5 is the "a" input
which triggers when it goes positive.

To use the e input either pin 3 or pin 4 (the
A., input) has to be low, and to use the A, input
pin 4 must be high. This is achieved by coupling pin
4 to switch S2.

By changing S2 the monostable can be made to
trigger from positive or negative pulse edges. To
ensure that the output of the pulse stretch section is
in the correct sense with respect to the pulse edge
which triggered the monstable, S2 also switches gates
IC9b and IC9d to pass either the Q or t) output of
the 'monostable respectively.

Practical Electronics August 1975 665



DI is included to ensure that when SI is open
IC9d is not enabled. In the quiescent state the Q
output of the monostable is also low so that only
IC9a is enabled as is required.

To summarise, closing SI passes the signal through
the pulse stretch electronics. The 1.e.d. DI shows
when the pulse stretch is in use.

With S2 open the signal is passed to the Al
input of the monostable and the Q output is selected.
with S2 closed the signal triggers the a input and
the 0 output is selected.

The signal at the output node of IC9a, IC9b and
IC9d passes to pin 12 (input selected by address 1 I 1)
of IC4.

In order to strobe through all the inputs the
addresses to IC4 increase sequentially from 000
through 001, etc. up to III and then recycle. This is
achieved very simply by the two timing counters,
IC12b and IC13, both 7476 devices. IC12a serves
to produce a true square wave drive for IC1213. The
input to IC12b is also the Least Significant Bit
(LSBI of the multiplex address and so must be
symmetrical, otherwise alternate inputs will be
strobed for a longer time-giving unequal trace
brightness.

By setting the "Preset" of IC13 to ground the out-
put will go high and so inputs 5, 6, 7 and 8 only
will be strObed. Grounding the preset of IC12b (and
also of IC13 through diode D3) sends both the
Most Significant Bit (MSB) and the MID address
bits high, so that only channels 7 and '8 are dis-
played. Channel 8, with the pulse stretch facility, is
displayed in all of the 8 -channel, 4 -channel and 2 -
channel display modes.

CLOCK
Fig. 2 shows the clock which drives IC12a input.

IC 10 is an NE555 timer running at its maximum
PRF of about 250kHz. C4 is required to keep supply
spikes to a minimum.

TB GATE IN

) a
51(10
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077

lOkfl

C7--1
TR1

100pF

26706

Cr.
002

240

SET

CLOCK

R5

56011

R6

5601

4 8

7

IC 10
NE555V

6 3

SE\

1

°V

The output of the D A displayed as a staircase with-
out the bright -up connection being made

In the "CHOP" mode S6 is open and so ICI lc is
enabled, passing the 250kHz clock pulses through to
ICI Id and so to IC12a.

With S6 closed ICI lb is enabled. The input to
ICI lb is from the emitter follower TR1. The positive
gate signal (high during scan, low during flyback)
from the CRO is applied to the base via R9 and C7.
The input is at a fairly high impedance and so is
compatible with most scopes-the only snag is that
with a very high input (say, over 100V) the emitter
of TR1 could pass spikes in excess of the 5V maxi-
mum that would normally occur with TR1 satur-
ated. To remedy this and so avoid damaging IC11
a 4.7V Zener could be connected across R8. How-
ever with most transistor scopes this precaution
would not be needed.
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Fig. 2. The clock circuitry with input and output circuitry
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Fig. 3. The D -to A converter circuitry which uses algebraic addition
to achieve the staircase waveform

IC12a output changes in this mode once per sweep
(at the end of the sweep) and so the scope sequen-
tially displays one scan of input 1 and then one
scan of input 2, etc. This mode can only be used on
fairly fast speeds otherwise flicker may prove
troublesome.

DIGITAL/ANALOGUE CONVERTER
So far we have only considered how the inputs

are scanned and not how the eight traces are separ-
ated vertically.

Fig. 3 shows how by weighting the three address
lines in proportion to their significance, and perform-
ing an algebraic addition we obtain a staircase. This
is precisely what is needed for our application to
give eight distinctly separated traces.

There are several ways of adding signals, the
most common being in an operational amplifier.
However, speed limitations exist which reduce the
scope of the instrument even with expensive op -
amps. The alternative method used in analogue -to -
digital (A/D) and D/A converters is the "ladder
network" as shown in Fig. 4. Here a 2 -bit ladder is
shown which gives four output levels according to
the binary input. Consideration of Thevenin's
theorem will confirm that in all cases the impedance
"looking back" into the ladder is always R and that
the outputs are as shown for the various binary codes
applied.

This idea is easily extended to a 3 -bit ladder to
give an 8 -step staircase. By adding two LSB's driven
by the output from IC4 we can display eight traces
one unit apart with the data having a height of 0.75
units. This leaves 025 units of space between ad-
jacent traces. The whole display fits very nicely onto
an 8cm x 10cm CRT.

DIGITAL/ANALOGUE CONVERSION
Fig. 3 shows the full circuit of the D/A converter.

The ladder elements are easily distinguished. The
ladder is driven directly from the outputs of the jn-
verters in IC14. The gates have non -ideal switching
characteristics with a high output of about 4V at
7552 and a low output of 0.2V at 120. In order that
this variation of switch "resistance" does not upset

the ladder, the ladder impedance is almost 3ki2, high
compared to the 6012 variation in switch "resistance".

The inverters are used to drive the ladder to pro-
vide isolation and to convert the binary code from
a count up to a count down, so that trace I is dis-
played at the too of the display (highest D/A output)
and trace 8 is displayed at the bottom (lowest D/A
output).

The OV end of the ladder is fed from the output
of an inverter, whose input is held high, to avoid
linearity difficulties that could arise if this point was
taken direct to ground. This means that the actual
analogue output is slightly offset from ground, but
this is easily compensated by the oscilloscope shift
controls.

la)

(61

lc I

a

Fig. 4. Waveforms used in the D A converter. (a) is
the LSB, (b) the MID, (c) the MSB, (d) the output
staircase which is an analogue output produced by
adding the three binary weighted clock rates. (e) is
the bright -up output
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COMPONENTS . . .

Resistors
R1 1.5k12 R18 39k12
R2 47k12 R19 3 9k12
R3 47012 R20 3.9k12
R4 47011 R21 3.9k12
R5 56012 R22 3.9k12
R6 56012 R23 10012
R7 10k12 R24 1k12
R8 68012 R25 112
R9 47012 R26 4 712 2W
R10 47012 R27 10012
R11 47012 R28 4.7k12
R12 1k12 R29 22k12
R13 2 7102 R30 1 012
R14 2 7k12 R31 11(12
R15 2'7k12 R32 100k12
R16 2 7k12 R33 47012
R17 3 9k1.1
All -kW, 5% unless stated

Potentiometers
VR1 500k12 log. ganged to S1
VR2 2k12 skeleton preset
VR3-VR8 22k12 preset, 6 off
VR9, VR10 47k12 skeleton preset, 2 off

Capacitors
Cl 2 F C11 0.1/./F
C2 47nF C12 40pF trimmer
C3 1p.F C13 0.1p.F
C4 250p.F elect. 6V C14 100tLF
C5 1nF C15 1,000/AF elect. 25V
C6 0.11/F C16 1,000tiF elect. 25V
C7 100pF C17 100pF
C8 180pF C18 10µF
C9 0.1µF C19 220µF elect. 16V
C10 0.1/LF C20 104F

C21 100pf, 6V
All 5V working or greater unless stated

Semiconductors
Cl 74151 TR1 2N706
C2 7420 TR2 2N706
C3 7420 TR3 2N3054
C4 74151
C5 7404 D1 TIL 209 or any
C6 7404 general purpose

I.e.d.
C7 7403 D2 0A81
C8 74121 D3 0A81
C9 7403 D4 1N4001
C10 NE555V D5 1 N4001
C11 7403 D6 51V 400mW Zener
C12 7476
C13 7476
C14 7404
C15 p.A723C

Switches
S1 Single pole ganged with VR1
S2 SPST
S3 1 -pole 8 -way
S4 1 -pole 3 -way

Miscellaneous
T1 Mains transformer. 12V-0-12 I,/ 0.5A sec.
D7 to D14 These are required if it is desired to

indicate the trigger channel selected.
Any general purpose I.e.d.s will
suffice

SK1 to SK12 BNC 50 chassis mounting sockets.
SK12 may be replaced with 1m of
cable terminated in a b.n.c. plug to
reduce ground line noise pick-up
(see text)

S5 1 -pole 3 -way
S6 SPST
S7 DPST mains on -off

FS1 250mA
FS2 500mA fuse (lain)
Printed circuit board, TR3 heatsink, cabinet, wire
and cable connecting leads, knobs, mains neon
indicator, etc.
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FS1 71 04 R26 FS2

J727! 0,

D5

1N4001

4x.

VR10

47k00,15 =z1C15

1000pF

R25 IC 14
+5V PIN 14

AND R3I
C14 C13

n, 0
TOOpF T3.1pF IC14

PIN 7

R28

47k0

+5V 0

R27

\At
icon

TR3
2 N 3054

C19

2205F

+5V

12

10

100

C201C15
5A723

2

R29

2.2kIl

D6
13 017

I10pF

5.1V

018 400mW
10pF

100pF 0110

C2,

TOOpF

CVO

010 AL04 IC11
T.1pF T50JF T10F

101,4 PIN * M2,3,5 TO 9,AND11 PIN14
IC10 PINS 4 AND 5 1C12,13 PIN 5

1, IC1,4 PINS 7 AND 8 1C2.3.5 TO 8 AND
IC11 PIN 7 IC9 PIN 8 ICIO PIN 1
IC12,13 PIN 13

Fig. 5. Complete power supply circuit together with added smoothing for IC 14 and power bus to i.c.s.

The ladder output is at a fairly high impedance
and is susceptible to waveform distortion by capaci-
tance loading. To minimise this effect the output
cable is fed from the potential divider VR9/R23. Cl2
provides high frequency compensation to trim up
the leading and falling edges of the display.

Various switching transients on the supply lines
can appear as a signal on the output of the D/A
converter. To eliminate this disturbing effect the
supply rail is well decoupled. The output lead braid
must be grounded only at the point next to the
D/A converter output to avoid picking up spikes
on the ground line.

BRIGHT UP
At high speeds the transition times of the D/A

converter can be quite significant and lead to an
overall blurring of the display. The D/A steps
occur on the falling edge of each clock pulse. TR2
is normally near saturation (V,., about IV) but the
falling edge of the clock, applied through C8 (Fig. 2),
cuts off the transistor momentarily. Thus the col-
lector of TR2 has a series of + I5V spikes, each
coincident with a D/A step as shown in Fig. 4.

Applying these pulses to the cathode of the display
CRT cuts off the trace for the duration of the tran-
sition and the short ringing period following. If a
very high gain transistor is used in TR2 position it
may saturate and so will not switch very fast. This
can be remedied by increasing R23 a little, a quies-
cent collector voltage of about IV or 2V should be
aimed for. Should R23 need increasing. C8 may be
reduced to keep the width of the spike at TR2 to
irbobt 10% of the clock period.

POWER SUPPLY
The power requirements for the instrument are a

modest 5V at 500mA and I5V at 15mA.
Mains transformer TI (Fig. 5) output is full wave

rectified and smoothed. R26 and CI9 provide addi-
tional decoupling for the nominal I5V supply.

The regulated 5V output is provided by IC15, a
ILA 723, which feeds the emitter follower TR3. A
portion of the 7V reference on pin 6 of the IC is
fed to pin 5, the non inverting input, where it is
compared with the output from TR3, which is fed
to pin 4 via a 2.2k12 resistor for thermal stability.
CI7 provides high frequency compensation to pre-
vent oscillation or ringing with transient load
charges.

Overcurrent protection is achieved by monitoring
the voltage drop across R30, a I -Ott. When the
potential across pins 2 and 3 exceeds 0.6V the regu-
lator shuts down. This corresponds to a current of
0.6 ± 1.0 = 600mA. Should the output exceed 5V,
say, because of failure of TR3. then FS2 will blow
as D6 will pass a heavy current.

Next Month: Full constructional details and setting -up.
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A VERSATILE FLASHERI
PULSER

ASIMPLE circuit suitable for a
lamp flasher, alarm pulser, or

time pulse generator, is shown in
Fig. I. Transistors TR I, TR2 and
timing network C and R. form a
multivibrator circuit in which both
transistors are turned on whilst capa-
citor C charges and turned off when
C discharges. Resistors R 1 and R2
provide just sufficient bias for TR1,
to make the circuit self-starting
when C is fully discharged. The
circuit behaves as a free running
astable multivibrator, and the on
and off time periods may be made
almost identical by choosing a suit-
able value for RI. This circuit
differs from the more conventional
astable multivibrator circuit by hav-
ing only one CR timing network,

COIN TOSSER
THE circuit illustrated was built

as an electronic "coin toss"
binary decision maker. With SI de-
pressed ICI functions as an astable
multivibrator with an equal mark -
space ratio, and the 1.e.d. flickers
rapidly, the actual rate depending
on the value of C2 and VR1.

When SI is released the circuit
stops with the output either on or off
depending on its state at the actual
instant of release, the connection of
the output to the input + through
SI assisting to maintain the stable
state.

Dl and D2 are necessary to pre-
vent a small residual glow in the
1.e.d. in its "off" state. caused by
the inability of the 74I's output to
swing closer than within a volt of
either supply rail. The forward
voltage drop of the diodes over-
comes this problem.

Fig. 1

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?

the single potentiometer allowing
adjustment of both periods simul-
taneously over a wide range. Fre-
quencies between 1 Ok Hz and
0.002Hz may be generated using
values of C between 1,000pF and
I ,000/tF.

Reliable operation of this circuit
can be obtained with supply volt-
ages from five to fifteen volts.

Transistor TR3 is a medium
power driver stage, controlling a

lamp, I.e.d., buzzer, bleeper, etc.
However, a collector load resistor
may be connected to TR3 to pro-
duce a low output impedance pulse
generator. If mains voltage lamps
or equipment are to be controlled
using this circuit, then TR3 may be
connected to operate a relay or
trigger a triac.

R. A. Smith,
Kempston,

Bedford.

LAMP
RELAY,

100f1RES.ETC

9v

W.ct
50pF

Fig. 1

R2

10kIl

VRI

10kfl

C2

TOpF

R3-"/-
10kf1

The circuit may be used as a
random decision maker, or ESP en-
thusiasts can try to influence a series
of results.

IN914 R4

DI D2 27050

SI
MICROSWITCH

A. J. Flind,
Taunton,
Somerset.

LED
TIL 209

-VE
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We don't miss
anything out, so you

won't miss out.
Our 1214 Series stereo equipment comes to you in

kit form. And, as you would expect, coming from Heathkit,
they are absolutely complete kits. With nothing left out.

So yotill have all you need to build our superb AR -1214
stereo receiver. 0i if you'd prefer a separate amplifier
and tuner (the A A-1214
and AJ-1214).

The easy to
understand instruction
manual you'll get makes
assembly beautifully straightforward.

And very enjoyable.
And the high performance of the 1214 Series means

you won't miss out on listening pleasure in any way either
From the stereo receives or separate amplifiec you'll

get 15 watts tm.s. a channel, with reproduction so good it
makes many ready-made systems really sit up and -listen.

For full details of the 1214 Series, the rest of our audio
range, including speakers, and our many other kits,just post
the coupon now for your free Heathkit catalogue.

Or call in at the London Heathkit Centre,
233 Tottenham Court Road.

Heath (Gloucester) Ltd.,Dept. PE -85 ,Bristol Road,

Gloucester GL2 6EETel: (0452) 29451.

r
To: Heath (Gloucester) Limited, Dept. P E-85, Gloucester, GL2 6EE
Please send me my tee Heathkit catalogue.

Remember easy terms are available with the Heathkit Monthly Budget Plan.

L.

Soldering and
de -soldering the
professional way.

Until now, the soldering
equipment shown here was only
available to professionals.
For the first time this top-quality
equipment is being offered to you
-now you too can get
professional results!

Oryx 50
soldering iron.

A temperature controlled
mains soldering iron. Adjustable
between 200°400°C while iron
is operating, using same tip. Light,
compact, and easy to handle.
Rapid heating, and high
performance. Yours for only

£6.95 (inc.VAT and p.p.)

Oryx SR3A
desoldering tool.

Instantly removes unwanted
solder from printed circuit boards,
etc. Accurate, reliable, speedy and
safe. Yours for only

£6.30 (inc.VAT and p.p.)

Special price for both.

£12.50 (inc.VAT and p.p.)

a

II

rTo: Greenwood Electronics, Portman Road, Reading RG3 1NE.
Please send me Oryx SR3A desoldering tool 

I Oryx 50 soldering iron 0 Both 0 (tick which applies).

I endose cheque/P.O. to value

Name

Address

Areenwood Electronics1
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BSR HI-FI AUTOCHANGER
STEREO AND MONO --.'
Plays 12 , 10 or ? records.

or Manuel. A high
quality unit backed by BSR Orf;
reliability with 12 months'
guarantee. A.C. 200/250V I
Sloe 13j . 11,In.
Above motor board 3fln. Below motor board 211n.

with STEREO and MONO E9 . ,E
Post 75nCARTRIDGE ILJ

PORTABLE PLAYER CABINET
Modern design. Routine covered.
Vynir front grille. Chrome fittings.
Sloe 17 . 15 . Sin approx. £5.25 Post 75p
Motor board cut for BSR or Garrard deck.

COMPLETE STEREO HI -Fl SYSTEM
Two full el. loudspeakers 131 x 10 . 311n. Player unit
clips to loudspekrs making it extremely compact,
overall ales only 133 10 . lifin., 3 watts per channel,
plays all records 33 r.p.m., 45 r.p.m. Separate volume end

tone controls
240V m.o.

mains.

Bargain Price

Attractive £29
Teak finish I1 carrlag
SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH !-----£2 500-60 MINUTES Post 35p. /

__
Single pole two.way. Surface mount-
ing with fixing screws. Will mole.
xisting wall switch to give light
for return home, wow.. automatic
anti -burglar lights, etc. Variable knob.
Turn on or off et full or intermodiste
sttings. Brand new and fully guaranteed.
TEAKWOOD LOUDSPEAKER GRILLES will 'stilly fit to
baffle board. Sloe ,11:. 101in-75p. 10.j. 741n -45p

WEYRAD P50
RA2W Ferrite Aerial 115p

I.F. P50/2CC 470 kc/s 40p
3rd I.F. P50/3CC 40p
Swag Cores 3p
P50/1AC 60p
Muilerd Ferrite Rod 8

TRANSISTOR COILS
Driver Trans. LFDT4 65p
Printed Circuit, PCA1 65p
J.B. Tuning Gang C1 .20
Weyrsd Booklet 10p
OPT1 65p

20p. 6 , -,41n., 20p. 3 . fin. 10p

VOLUME CONTROLS
51ffl to 2MC1. LOG or LIN.
L/S 20p. D.P. 35p. STEREO
L/S 55p. D.P. 75p. Edge 50.
S.P. TrenIstor 25p

80 Ohm Coax 5p yd.
BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd, £2, 60 yd, I3
FRINGE LOW LOSS
Ideal 625 and colour I Up yd

8in. or 10 x 61n. ELAC
HI-FI SPEAKER
Dual co. plastIcisd roll sur-
round. Large ceramic magnet.
50-16,000 c/a. Sties resonance
55 c/s, II ohm impedance.
10 watts. music power.

£4.35 l'00t 350

E.M.I. 13+ x 81n.
SPEAKER SALE!
With tweeter and
crossover. 10 watt. £5.25State 3, II or 15 ohm.
As Illustrated. Post 35p

With flared tweeter cone and ceramic
et watt.

B assres. 45-40 c/s. £3.45Flux 10,000 gauss.
State 3 or s or 15 ohm. Post 35p

Bookshelf Cabinet Teak finish 15 nn
1310 Sin. B Woofer, 20 watts, E1130 £7.60 Post 75p

THE "INSTANT" BULK TAPE
ERASER AND HEAD DEMAG
NETISER. Suitable for tee,
and all sixes of tape reels. A.C.
mains 200/250V. Leaflet S.A.E.

£4.35 Poo, 30p

B LANK ALUMINIUM CHASSIS. 18 s.w.g. 2jin. sides
6 4ln 45p; 8 x bin 53p; 10 7in 65p; 12 x fin 85p;
14 9in 90p: 16 6in 90p; 12 x 31n 50p, 18 . 10In
ALUMINIUM PANELS 18 s.w.g. Iin 12p; 8 Sin 19p;
14 31st 20p; 10 x 7In 24p; 12 Sin 25p; 12 x sin 34p;
16 x 6In 34p; 14 x flin 40p; 12 lain 47p; 16 10In 60p.

ALL OUR PRICES INCLUDE V.A.T.
ELAC 9 x 5In HI-FI SPEAKER TYPE 59RM

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

£3.45 Post
3Sp

QUALITY LOUDSPEAKER ENCLOSURE
Teak veneered fin thick wood cebinet. Size
1114in x 184in 841n. Weight 23113e. This
cabinet features a wide mesh Sliver Grill
covering  separate compartment for mount-
ing Tweeters or Mid -Range Horn. The fully
eesitid bass compartment Is cut out for
64 inch Woofer. [a50 Carr. 115p.
Rosewood Version [9. 50 Corr. 115p.
BEMs could be cut to take larger speaker.

RCS POWER PACK KIT
12 VOLT, 750mA Complete with Postprinted circuit bond and assembly 30pInstruction..
12 VOLT 300mA KIT, 13.15. 9 VOLT 1 AMP KIT, [3.35

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

Ideal for Mike, Tape. P.U., Guitar, etc. Can be used with
Bettery 9-12V or H.T. One 200-300V d.c. operation. Size:
13 x x fin. Response 25 c/s to 25 ice/e. 26 dB gain.
For use with valve or tranIstor equipment.
Full instructions supplied. Details S.A.E. £1 .45 Zs'

ELECTRO MAGNETIC
PENDULUM MECHANISM

1.5V .d.c. operation over 300 hours continuous on 5P2
battery, fully dlustable awing and speed. Ideal displays,

electro magnetism or for 95p etPo
mtronome, strobe, etc. 25p

BRITISH FM/VHF TUNING HEART
as to 108 M/CS British media. 2 TranItor ready shorted
requires 10.7 M/CS I.F.Complete with tuning gang.
Connections supplied but some technical experiencential.

Our price £3.95 Post 25p
10.7 M/CS I.F. strip E4.95 DECODER IS 95

MAINS TRANSFORMERS ALL;O ;ST5ch
250-0-2501/ 70mA, 13-3V, 2A [3110
250-0-250 80mA, 6.3V 3.5A, 6.3V 1A or 5V 2A (4.60
350-0-35080mA, 6.3V 3.5A, 6.3V IA or 5V 2A f5-50
300-0-300V 120mA, 6.3V 4A C.T., 6.3V 2A [7.00
MINIATURE 200V 20mA, 6  3V IA Et .10
MIDGET 220V 45mA, 6.3V 2A E125
HEATER TRANS. 11.3V Tamp 95p, 3 amp £1.40
GENERAL PURPOSE LOW VOLTAGE. Topped outputs
at 2 ensp. 3, 4, 5, 6, a, 9, 10, 12, 15, 18, 25 and 30V U.60
1 amp. 6, 8, 10, 12, 16, III, 20, 24, 30, 36, 40, 48, 60 E4.60
2 amp. 6, 0, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, 60 MOO
3 amp. 8, 8, 10, 12, 16, 111, 20, 24, 30, 36, 40, 46, GO E070
5 amp. 6, 11, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 [11.25
11-0-61/ 500mA 90p, IV 1 amp. 115p, 12V 300mA 75p,
12V 500mA 85p, 12V 750mA 95p, 10y, 30V, 40V, 2 amp. E.2  75,
20V, 3 amp, E.2  45.40V, 3 amp. f.2  95. 22-0-22V, 4 amp. E3 . 45.
115V, 4 onto. 95p. 16V, 2 amp. E2.20. 0, 5, 8, 10, 161/, 4 limp
E1.115 20V 4 strip. E1.75. 20V 14 amp. E2  20.
AUTO TRANSFORMERS, 115V to 230V or 230V to 115V
150W (4.60; 500W Ell 70; ?SOW [1750; 1000W E21.
BATTERY CHARGERS. Ready built with loads end clips
4 amp £4; 5 amp E4.50.
FULL WAVE BRIDGE CHARGER RECTIFIERS,
6 or 1211 outputs, 14 amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V. Secondary 0-240V 3A 720W
insulated terminals. Varnish impregneed. Fully nclormd
In steel case with fixing feet. OUR C13, 8g Carr.
Famou mke. (Value f191. PRICE 41 " 95p
Can be used es 600W auto transformers 240-1100.
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

NEW ELECTROLYTIC CONDENSERS
2/350V 20p
4/350V 20p
5/350V 2Sp
16/350V 35p
32/500V 80p
25/25V 15p
50/50V 15p
100/25V 15p

250/25V 20p
500/25V 25p
100 + 100/275V65p
ISO + 200/275V 70p

+ 6/450V 35p
8, 16/450V 35p
16+16/450V 110p
32 + 32/350V 60p

50 + 50/300V . 50p
900/350V 95p
324-32/250V 20p
32+ 32/45ov 110p
350 + 513/325V 115p

100 + 50 + 50/350V 115p
32+32+32/3501/ 65p
4700/83V 95p

LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, O, 16, 25, 30, 50, 100, 200m 15V 10p.
500mF 12V 15p; 25V 20p; 50V 30p.
1000mF 12V 17p; 25V 35p; 50V 47p; 1 OV 70p.
2000mF 60 25p; 25V 42p; 50V 57p.
2500mF 50V 62p; 3000mF 25V 47p; 50V 65p.
5000mF 6V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p.

TRIMMERS 10pF, 30pF, 50pF, Sp. 100pF, 150pF, 15p.
CERAMIC, 1pF to 0.01mF, 4p. Silver Mica 2 to 5000pF, Op.
PAPER 350V-0.1 7p, 0.5 13p; lmF 150V 15p; 2mF 150V 15p.
500V-0.001 to 0.05 Sp; 0.1 10p; 0.25 13p; 0.47 25p.
MICRO SWITCH LEVER ACTION 20p.
SUB -MIN MICRO SWITCH 25p. Single pole change over.
TWIN GANG, "00" 208pF +171pF E1.20; 500pF standard 75p.
3115pF+ 3SSpF with 25pF + 25pF, Slow motion drive 50p.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 55p, 50pF, 55p.
NEON PANEL INDICATORS 250V AC/DC. Amber 30p.
RESISTORS( 3W, 3W, 1W, 20% 2p; 2W, 10p. ton to 10M.
HIGH STABILITY. itit/ 2% 10 ohms to 6 meg., 10p.
Ditto 5%. Preferred veluee 10 ohms to 10 meg., Sp.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt, 10 ohms
to 100K 12p each.
TAPE OSCILLATOR COIL Valve type 35p.

NEW MODEL "BAKER LOUDSPEAKER", 121N 50 WATT.
GROUP S0/12. I OR 15 OHM HIGH POWER. £14.50
FULL RANGE PROFESSIONAL DUALITY. Post 60p

BAKER
. -.:e,i,..-.

.. ^
I.'

ar,

"c---

MAJOR 12" £11.50
30-14,500 c/s. 12In. double
cone, woofer and tweeter
cone together with a BAKER
ceramic magnet assembly
hvIng a flux density of
14,000 gauss end a total flux
of 14S,000 Maxwells. B
resonance 40 c/s. Rated 20W.
NOTE, 3 or 8 or 15 ohms must
be stated.

Module It. 30-17,000 c/s
with tweeter, crossover,
bottle and
Instructio 5. £14.50

Post 60p each
Plea" state 3 or 8 or 15 ohms.

BAKER "BIG -SOUND"

`Group 25"Group
Ig. £8.80
3 or I or 15 ohm

SPEAKERS Poet

35"Group
13g- £10.50
3 or 8 or 15 ohm

40p each

50/15'

11,;,. £19.50
9 0, is ehr,

TEAK VENEERED HI -F1 SPEAKER AND CABINETS
For 121n or 10in dl.. speaker 20 x 13 x 121n. E12-50 Post 75p
For 13 x En or gin speaker 16 x 10 x 71n. E740 Post 60p
For 8 x Sin speaker 16 x 1 x Ito MN Post 40p
LOUDSPEAKER CABINET WADDING 111In wide, 20p ft

GOODMANS 64In. HI-FI SPEAKER
4 ohm or I ohm. 10W. Large ceramic magnet.
Special Cambric cone surround. Twin cone.
Frequency responee, 30-15,000 cis.
Ideel P.A. Columns.
HI-FI Enclosure Systems, etc. £4.60

ELAC CONE TWEETER
The mowing colt diaphragm glues  good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c/s to 18,000 c/s. Size 3031x2In
deep. Rating 10W, 3 ohm.
Crossover [760 £2.20 I Post 20p

SPEAKER COVERING MATERIALS. Semples Large S.A.E.
Horn Tweeter. 2-111kes, IOW 8 ohm or 15 ohm D.
De Laos Horn Tweeters 2-111kc/s, 15W, 15 ohm [4. 50
CROSSOVERS, TWO-WAY 3,000 c/s 3 or I or 15 ohm E1.60.
LOUDSPEAKERS P.M. 3 OHMS. 7 x On, [1.50; 641n., E1.80;

x 51n.,[1 .90; Sin., E2  20.
SPECIAL OFFER: 80 ..24.1n, 2410, 35 ohm, 2in., 310.,

241n. die., 31st. die., 51n. dla., 8 ohm, 241n., 31n.,
341n., 15 ohm, 341n. die., 15:41n., 1:410., lo5In.,
3 ohm, 241n., 231n., 341n., Sin. die. £1.25 each
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
Sin. diameter 4W [2.50. 10In. diameter SW E2115;
12In. diermater SW (3.50. 3/8/15 ohms, please state.
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.
Mike trans. mu metal 100:1 [1 .25.
Loudspeaker Volume Control 15 ohms IOW with one inch
long threaded bush for wood panel mounting. iln spindle.
65p each, Poet 15p.

MAJOR 100 WATT
ALL PURPOSE
AMPLIFIER
All purpose transistorised.
Ideal for Groups, Disco and P.A.
4 inputs speech and inulc. 4 we),
mixing. Output 8/15 ohm. a.c. Mains.

Guarrinteled. Desna SAE,
Carr.Separate treble and base control.. £59 c1.00 each

NEW MODEL MAJOR -50 wtt, 4 input, 2 vol. c49.95
Treble nd bass. Ideal disco amplifier.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.
Will mix Microphone, records, taps and tuner r 20
with eprtif controls Into single output. 9V. 6.4
TWO STEREO CHANNELS VERSION £6.85
BARGAIN 3 WATT AMPLIFIER. 4 Traneletor £4 50
Push -Pull Ready Built, with volume. Treble
and bees controls. 11 volt d.c. Mein* Power Pack E3.45

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE lap.
OUTLET BOXES, SURFACE 40p. FLUSH 150p. TWIN lisp.
BALANCED TWIN RIBBON FEEDER 300 ohms. ip yd.
JACK SOCKET Std. open -circuit 111p, closed circuit 23p;
Chrome Lead -Socket 45p. Phan., Plugs Sp. Phono Socket Sp.
JACK PLUGS Std. Chrome 30p; 3-5rnm Chrome 15p. DIN
SOCKETS Chassis 3 -pin 10p. 5.pin 10p. DIN SOCKETS lead
3 -pin 25p; S -pin 25p. DIN PLUGS 3 -pin 18p, 5 -pin 25p.
VALVE HOLDERS, 10p, CERAMICS 10p; CANS 10p.

SOUND TO LIGHT KIT.
Kit of parts to build a 3 channel sound to light unit.
1,000 matte per channel. (11.50. Post 35p.

EMI TAPE MOTOR £2
EMI TAPE MOTORS. 2400 .c. 1,200 r.p.m.
4 pole 135mA. Spindle 0.18700.75in. Size
34 x 24 x tint (illustrated). Post 40p.

120V Model, El.

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, CROYDON
Open 9-6. Wed. 9-1, Sat. 9-5 (Closed for lunch 1.15-2.30)

Radio Books and Components Lists 10p. (Minimum posting charge 30p.) Buses 50, 68, 159. Rail Selhurst. Tel. 01-684 1665
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HEADS OR TAILS

1 shows a "heads or tails"
circuit which is very low in cost

and easy to build.
Gates a and b are connected as an

astable multivibrator. Gates c and
d are connected as a bistable. The
astable output is applied through
switch SI to gate c. If a logic I is
applied to pin 5, since pin 4 is con-
nected to the positive supply line the
output at pin 6 will be a 0 causing
D2 to light.

SI must be a push to make, release
to break switch.

D. Manoharan,
Kuala Lumpur

DISPLAY FOR DIGITAL
ALARM CLOCK

THE constructional feature on the
Digital Alarm Clock in PE,

April/May 1974 was most welcome.
However, as not all constructors
would want the complexity (quite
apart from the high cost) of a liquid
crystal display I wish to offer the
following suggestions for using the
clock chip with the more usual 7 -
segment l.e.d. display.

It is usual to buffer each of the
display outputs with transistors in
order to drive the appropriate seg-
ment of the I.e.d. indicator.

10V

LED SEGMENTS
b d

Fig. 1

While the scheme works fine, it
lands the constructor with two dozen
or so transistors and a host of discrete
components! To avoid this, use was
made of the SN75492 i.c. in place of
transistors. This i.c. is used to inter-
face MOS circuits to I.e.d. displays in
calculators, and each contains six
Darlington drivers. Four SN75492
i.c.s will provide the 24 buffers
required and the wiring is shown in
Fig. I.

Although common -anode I.e.d.
indicators are drawn, it is possible to
use common -cathode displays in
similar fashion. In this case, how-
ever, the SN75491 i.c. which contains
four Darlington drivers with free

SEGMENT

OUTPUTS

MM 5316

11SN 75492

1111
5 8 10

4

Fig. 1

+My

SEGMENT

OUTPUTS

MM 5316

ADD

emitter connections, has to be used
in place of the SN75492. Six
SN7549I i.c.s will therefore be
required and the circuit is indicated
in Fig. 2.

When using the SN75491 or
SN75492 as drivers it is necessary to
limit the supply voltage to 10V as
this is their maximum rating.

Finally it is just as possible to use
other types of 7 -segment displays, e.g.
Minitron indicators, provided the
current required does not exceed the
capabilities of the driving i.c.s used
(250mA for SN75492 and 50mA for
SN75491).

C. S. Soh,
Singapore, 9

SN 75491

7 6 8 9 14 1

_ _ // //
_ _ V

LED SEGMENTS

Fig. 2
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FUZZ EFFECT

THE circuit shown in Fig. I produces
the well known "Fuzz" effect

associated with electric guitars, with
a minimum of components and, thus,
a very low cost compared with com-
mercial equivalents.

Fuzz is obtained by amplifying the
input (20-50mV) so as to produce a
swing of over 0.6V on the output.
Anything above this voltage causes
one of the two silicon diodes to con-
duct and hold the output at a maxi-
mum/minimum of 1 -0.6V/ -0.6V.
The gain of the amplifier, which
determines the degree of clipping or
fuzz, is varied by selecting a different
amount of negative feedback via the
potentiometer. By this means the
fuzz can be varied from zero to
maximum.

With some guitars the input might
be too high and cause some fuzz on
the zero setting. Should this occur
RI should be increased until no dis-
tortion is present.

The original was placed under
guitar scratch plate, powered by two
rechargeable batteries (4.8V) together
with an active tone control. This
method has been found to be very

Fig. 1

a reliable and a lot more convenient
than a normal foot operated unit.

S. Carter,
Bucks.

NEWS BRIEFS
Oh Buoy !

Aingenious sonobuoy system which, when dropped into
the sea by an aircraft, gives information of any sub-

marines in the surrounding area was recently demonstrated
by Plessey.

On contact with the water the buoy separates into upper
and lower sections interconnected by a compliant cable. The
lower section sinks to a predetermined depth at which it
rotates in stepped stages through 360°. At each stage it
transmits and receives sonar signals and relays the
information thus obtained back to the aircraft via the floating
buoy section above.

Another device known as a "dunking sonar" when lowered
into the sea by a hovering helicopter gives the operator range,
bearing and radial velocity target information on a c.r.t.
display.

Tifax

r- HE world of Ceefax and Oracle (how to put printed
I information on your television screen) took a step in the
right direction recently with the announcement by Texas
Instruments that they have developed a dual Ceefax/Oracle
decoder called Tifax.

Such a device will be able to take the BBC Ceefax and the
IBA Oracle transmissions and decode them for visual
presentation.

As a result, Decca have become involved in making up
decoders using discrete LSI/SSI parts in low -power Schottky
and including a bipolar Tifax compatible ROM.

Of course, it will be some time before anyone sees the
results of this work. Production quantities to set

manufacturers from Texas are not expected to be available
before next year and initially, at any rate, cost will be high,
about f 100 per set excluding a suitable control unit.

No doubt, as with all these things, the costs will drop
dramatically but no-one seems to be too interested in making
guesses at this time as to the possible cost of a system
including a hand-held control unit.

Tigerfish

MARCONI
Space and Defence Systems have received an

order from the M.O.D. for the supply of Tigerfish
submarine -launched torpedoes to the Royal Navy.

The Tigerfish, weighing about one and a half tons and
twenty-one feet long, carries an on -board computer system
and forms part of a sophisticated submarine weapon
complex.

The connection to the submarine's control computer is
made via a guidance wire which is reeled out from both the
submarine and the torpedo. The wire therefore remains
stationary in the water irrespective of the movements of the
submarine or torpedo.

The target is detected by sonar beams produced by an array
of acoustic transducers in the nose of the torpedo. The
torpedo automatically homes in on the target under computer
control whilst information in the torpedo computer memory
is being continually updated.

Disappearing Landmark

VVITH
the dismantling of E.M.I.'s 200ft steel aerial tower,

which has dominated the Hayes skyline since 1936,
another historic landmark in the story of TV broadcasting has
disappeared.

It was from their Research Laboratories that test pictures
were first broadcast in 1935 (establishing the 405 -line
standard which was to remain in force until 1%1) giving
Britain a lead of several years over the rest of the world in
TV broadcasting.
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SONY HALF PRICE
These top quality SO Decoder/Amplifiers are offered at half price while stocks last.

Brand new In manufacturers' cartons with one year guarantee.
BOA 100
SO DECODER AMPLIFIER
SOA 100 A versatile and Beane eaving SO decode, amphlier
wlmch can convert your emehng stereo meiern (providing your
MOM ier has a topo,00urcnad rriOnllor switch) to e.citing 4-channte

Oallam-
add model SOA 100 and a paP of rem Speakora

ther features mclude lone control.. baton. controls end
Power arnpilier cnvinp OW RMS output per channel, Mas/gr
volume control for fomultaneou. schustment of net.
and decoder output control. for remMependnt use of decoder
Many of your tOvOurito art411t$ are o recording album. In SO-
ask 1 your Meal record shOp

REC. RETAIL £5200 incl. VAT

OUR SPECIAL HALF PRICE OFFER
ONLY £26.00 incl. VAT
Please add C1 50 P & P and insurance

DECLON FOAM SPEAKER FRONTS

as used by leading manufacturers

18i x 10 x black or brown £2.00 each
22 x 12 x i brown £2.50 each

29 x 11 x i brown £3.00 each

26 x 15i x brown £3.00 each

Prices include VAT and Post and Packing.
Can be easily cut to suit any loudspeaker
enclosure.
Pattern as illustrated.

SQA 200
OUR SPECIAL HALF
PRICE OFFER
£38.80 incl. VAT
REC. RETAIL PRICE £77.68 incl. VAT
Please add C1 50 P & P and Insurance

SOA 200
SO DECODER, AMPLIFIER
SOA 200. Providing an output of 8W HMS per channel for the rear speakers. SOA 200 is a decoder
amplifier designed specifically to work with those complete audio units systems provided with a
tape -source monitor switch. Now that so many of your favourite artists are recording SO albums
the addition of SQA 200 plus a pair of rear speakers will add a new dimension to your stereo system

THE FABULOUS SANSUI 210 TUNER AMPLIFIER

r. ..ie -

6
REC. RETAIL PRICE
£111.85 incl. VAT
OUR PRICE
£74.95 incl. VAT

1 50 P. & P and insurance

210
Snsul 210 34W AM/FM Stereo Multiplex Tunr Amplifier. Equipped with an FET front end
for exceptionally sensitive FM reception. linear scale FM dial for precise tuning and auto-
matic FM stereo mono switching, this model also provides a full system of accessory circuits
wide 30 to 25.000Hz power bandwidth and holds distortion to less than 1%.

MONEY
CHEQUES,

ORDERS TO
P.O.s AND medway mail order co. P.O. BOX 4G

GILLINGHAM
KENT, ME7 5LB

600 watts per channel

Connects to your
loudspeaker or loud-

speaker socket.
The

unit can be connected

to your existing
spotlight

fittings or

to our type Pk or fittings.

ecial Introduc ory
riceIncluding

channel output
plugs and

mains input socket.

Only incl VAT

kt' 1,1A11 s'°"P,c"i's

1.1.4R SUDIBit, BUR,

95
plus P&P

100 WATT
Red, pink, yellow,

SPOT
green, blue, clear.

LAMPS
Only £1.00 each

Minimum 3 lamps f3.00

B.C. fitting

£1.0oplus
p&P 25P.

TRAFALGAR
SUPPLIESTREET,

Dept.H.T.,STANDISHBURNLEY,LANCS.
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WILMSLOW
AUDIO

THE Firm for speakers!

SPEAKERS
Baker Group 253 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

DI ill
010 25
014 00
"3 75

Baker Maior 12in d cone 011-87

Baker Regent [10.00

Baker Superb [19 12

Baker Auditorium 12 [16 25

Castle Super 8 RS DD 010 31

Celestion MF10430. e or 15 ohm [10 95

C01.110n PS8 for Unit. [3.75
Celeshon G12M 8 or 15 ohm 012 00
Celestion GI2H 8 or 15 ohm 015 00
Celestion G15C 8 or 15 ohm 024 00
Celestion GIBC 8 or 15 ohm [33.00
Dec. London Ribbon Horn 03000
Dacca London and crossover E37 50

Decca 01(30 and crossover E24 06

EMI 13in v Bin 150 0 c 8 ohm [2,94

EMI 13in k Bin type 350 8 or 15 ohm £11 51

EMI 13in v Bm 20W base [769
EMI 6fin 93150 4 or 8 ohm [2.90

EMI Sin 140,7030 mid rnge 8 ohm [3 SO

EMI 2,in tweeter 97492AT [0 77

Eagle DT33 30W tweeter [6 31

Eagle HT15 horn tweeter [4,40

Eagle CTS cone tweeter [2.09

Eagle CTtO tweeter 8 or 16 ohm [3.00
Eagle MHT1O horn tweetw [4.44
Eagle crossover CN23. CN28 CN216 [1.75

Eagle FR4 [6.12

Eagle FR65 (9,62

Eagle FRB C12.11

Elac 9 v 5 59RM109 15 ohm. S9RM114 B ohm [3.44

Elac 6iin 6R1.4171 d c roll surr (4.01

Elac 6ain 6RM220 d cone (3.12

Flay 4in tweeter TW4 C175
Elac 10in d cone 1ORM239 B ohm C312
Elac Bin 8CS175 3 ohm E2-62
Fane Pop 15W 12in C525
Fine Pop 251 30W 12in [7.50

Fan. Pop SOW 12in [12.00

Fine Pop 55 60W 12in [12,65

Fine Pop 60W thin [13,75

Fine Pop 100W 18in [25.95

Fine Crescendo 12A 100W 12in [34 50

Fine Crescendo 12B bass 036 SO
Fine Crescendo 15in 100W [47 SO

Fne Crescendo 18in 150W [62 135

Fane 6017 Bind c roll surr ES 12

Fine 8077 dBinc roll surr [4.62

Fine 8087 Bin d. c [3'44

Fine 701 twin ribbon horn 04050
Fans 910 horn £14.96

Fine 920 horn [33 95

Goodman, OP Bin 8 or 15 ohm
Goodman. 10P 8 or 15 ohm
Goodman. 12P 8 or 15 ohm
Goodmns 12P -D 8 or 15 ohm
Goodman. 121,0 8 or 15 ohm
Goodman. Audionlax 12AX 100W
Goodman. Audiormix 15AX
Goodmns 15P 8 or 15 ohm
Goodmns 18P 8 or 15 ohm
Goodman. Hifi. 750
Goodrrmns Aken1 100 tweeter
Goodman. Audiom 100 12in
Goodman. Axiom 402 12in
Goodman. Twinakiorn 6
Goodman. Twinakiom 10
Jordan Watts Module
Kat 727
S al 715
Kef 8110
Kel 8200
KO 8139
Kef DNB
Eel 0912
E el 01413
Peerless Dome Tweeter KOIOOT
STC 4001G Super Tweeter
Radford BD25
Radford FNIla
Radford FN12a and 12b
Radford M09
Radford TD3
Richard Allan C087 d c r surr
2}in 64 ohm 70rnm 80 ohm. 70rnm B ohm
2,in 75 ohm
7in v 4in 3 or 8 ohm
Bin x 5in 3 or 8 ohm
10in k 6in 3 8 or 15 ohm

SPEAKER KITS
Baker Major Module
Goairnans Mezzo twinkit
Helm. XLK25
Helms XLK30
Helmet XLK50
Kefkit I

Keflot 3
Richard Allan Twinkit
Richard Allan Triple B
Richard Allan Triple 12
Richard Allan Super Triple
Wharfedale Linton 2 kit
Wharfedale Glendale 3 kit
Wharfedale Dovedale 3 kit

[550
[5 BO

E13,95
[16 95

E1595
£3650
040-26
[21,00

(30-00
E16,00
[144

E13.50
[20.00

[10.14
[10,75
[17,06

[6 06
[6 54
CS 37
C9 50

[16,50
[2.31
C575
[3.67
[8,1311

[6.54
(11,44
[13 58

[12.44
[11 50
CS 06
C7.37
[0 77

CO 59
[1,63
CI 75

Ea 69

each [13.44
pair 04798
pair 225.44
pair 017 10
pair [66 26
pair [4844

each 042  SO
each 01037
each t15114
each [23.12
each t27  SO
pair 023.12
pair [40.62
pair C6312

Baker. Linear end Eagle PA disco amplifiers in stock.
Sand stamp for list

FREE with Speaker Orders over £7
111-Fi Loudspeaker Enclosures book

All unit, guaranteed new and perfect Prompt despatch Carriage and packing speaker. 38p each. 12in and up
50p each. speaker kit. 75p each (El 50 peir), tweeters and crossovers 25p

Send stamp for free booklet Choosing a Speaker

Including VAT 25% on HI-FI, 8% on PRO and PA
WILMSLOW AUDIO (Dept. PE)

Loudspeakers Swan Works, Bank Square, Wilmslow. Cheshire SK9 1HF.
Discount Radio, PA. Hi-Fi- 10 Swan Street. Wilmslow.
Discount TV, Hi-Fi Swift of Wilmslow. 5 Swan Street. Wilmslow.

Cassettes The
best
buy!

Agfa. Low Noise Cassettes
AT LESS THAN HALF PRICE!

Oso
C*
C110

MP
5,11,
11p

4
El Se
El re
13 re

t3, NI
CS 34
(7 35

AGFA HIGHDYNAMIC SUPER cc:::
C120

:::
MP

ule
" SO
(4 OP

EI 15
(11 75
Saes

AGFA STEREO-CHROM
CHROMIUM DIOXIDE 2.*:

Mp
a

I,
,.

SO

..
ta rs
Ir. 1,0

61km! DAY DESPATCH. P P Sp pa. °ed..

WILMSLOW AUDIO
(DEPT. PE)

10 SWAN STREET, WILMSLOW,
CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes -send stamp for list

Towers'
International
Transistor
Selector
by

T. D. TOWERS
MBE. MA. BSc. CEng, MIERE

Towers' International
Transistor Selector

No professional or enthusiast engineer
should be without this time saving. compre-
hensive reference work. Compiled by an
expert to cater for the requirements of
industry it is equally essential to the hobbyist,
teacher, component buyer and service men.

The 142 large pages are crammed with
Concise information on over 10,000 British,
U.S.. European and Japanese devices.
sensibly tabulated for easy reference.

Contents include electrical specifications.
base types and connections. source of
manufacture, makers addresses and much
other vital information.

All for
£3.40
including postage ---
To: Technical Book Services (PEI)
25 Court Close, Bray, Maidenhead, Barks.
SL6 2DL
Please supply ( - ) copies of Towers
International Transistor Selector

!enclose cheque postal order for

Name...... .. .... .............. ...

Address

I BLOCK CAPITALS
L_
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INDUSTRY

NEBO!

NEW -LOOK CB?
Professional engineers still enjoy

their old status among themselves
but not, it seems, with the govern-
ment or the public. They haven't
the industrial muscle power of the
trades unions or the leverage on
wage claims resulting from real
strength in an inflationary situation.
To make things worse there are
numerous well -intended but often
ill-informed ginger groups getting
plenty of publicity by blaming a lot
of the ills of society on technology
and, by inference, on the engineers
who generate technology.

So one way and another the poor
old engineer is in the dog -house.
He often doesn't get the pay he
deserves and isn't any longer a
popular member of society.

For years the engineers have
been fragmented, belonging not to
trades unions but to learned socie-
ties which under their charters
cannot practice in a union -like way.
The whole spread of engineering
sciences is served by fifteen
learned societies of which two have
very substantial numbers of elec-
tronic engineers in membership,
the Institution of Electrical Engi-
neers (IEE) and the Institution of
Radio and Electronic Engineers
(IERE). The third is The Royal
Aeronautical Society to which many
electronic engineers engaged in
the aerospace industry belong.

Over twenty years ago there was
a move towards closer cohesion
and an Engineering Institution
Joint Council was set up and from
this emerged the Council of Engi-
neering Institutions (CEI) in Sep-
tember, 1965. The CEI did good
work on raising standards of quali-
fication to membership and in
other areas but failed to have much
success with putting over what is
vaguely termed "image".

The present state of play is that
there are proposals that the initials
CEI remain the same but the name
is changed to the Chartered Engi-
neering Institution and that the
major change in constitution will
be that individual engineers will be
members as well as the fifteen
existing institutions. In other words
that the new CEI, if it comes into
being, can speak directly on behalf
of 200,000 chartered engineers at
first-hand, instead of at second-
hand as at present. But engineers
will still, of course, also retain
membership of their present insti-
tutions.

What are called "professional
services" will be a new function for
CEI. These include an appoint-
ments bureau, advice on education
and training, health and insurance
schemes, professional advice and
similar activities to do with the pro-
fessional well-being of members.

I give the new movement towards
greater professional cohesion my
full support. The pattern has al-
ready been established in the
United States where some of the
Institutions jointly run a Washing-
ton office to act as an advice centre
for the Government on engineering
matters and to keep a watching
brief on all Congressional bills
which have an effect on the pro-
fessional engineering community.

TRADE BALANCE
The Electronic Engineering Asso-

ciation, representing some fifty
British major companies in the
electronics capital goods sector
gives estimated deliveries for 1974
as worth £924 million compared
with £740 million in 1973, which
would be a substantial success
story but for inflation. As it is,
taking into account all the prob-
lems experienced in world trade in
1974, it is still a creditable achieve-
ment at some 25 per cent increase
over the previous year and more
than double the 1972 figure.

The balance of trade is pre-
carious, however, with exports at
£431 million only just above imports
at £423 million. The culprits as
usual are computers where Britain
imported more than £76 million
worth than were exported. But all
the other sectors such as broad-
cast equipment, communications,
radar, etc. together had a trade
surplus of nearly £85 million over
the imports.

One sees the pattern changing
since the Middle East became the
richest area in the world. Deliver-
ies, especially to the OPEC coun-
tries, are shooting up. The Common
Market countries, too, are taking
much more British -built equipment
and in 1974 accounted for 45.5
per cent of all capital goods ex-
ports while Commonwealth coun-
tries, once our biggest market, now
takes less than 10 per cent.

Employment, at 128,000 people
was higher and so were wages,
over 20 per cent up by the end of
1974, and material input prices
were up by 32 per cent. So profit-
ability is suffering and so is invest-
ment. But the outlook remains
surprisingly cheerful. Member com-
panies of the EEA have substantial
order books and even the defence
cuts may not prove too harmful
because smaller forces need more
powerful communications and
weapon systems so a greater pro-
portion of money spent on defence
will flow to the electronics industry.

ILECS
The International London Elec-

tronic Components Show at
Olympia couldn't have opened its
doors at a more politically stormy
time. Pre -referendum squabbles
were at their height and the busi-
ness world was very apprehensive
on the effect in both the short and
long terms of Mr Benn's Industry
Bill, although there were some
signs of relief that the Prime
Minister, by personal participation,
would exert a moderating influence.

The 400 or so exhibitors and
thousands of visitors couldn't be
said to be exactly in carnival mood
but everyone was surprisingly
cheerful. A sort of re -run of the ex-
perience I had in New York a
month earlier at the IEEE Intercon
show. I remember in another time
of difficulty being at the Paris
Salon, still Europe's biggest com-
ponents bonanza, when people just
talked themselves into depression.

And another occasion when I

was in Beirut and asked a local
businessman how on earth he car-
ried on trading with constant wars,
skirmishes, and political upheaval
in the countries with which he was
trading. His answer was that it was
always like that and you learned to
live with it. So maybe we Euro-
peans are acquiring the same
philosophy.

On the other hand, when you
look at the big order books in
electronics and aerospace there is
a lot to be thankful for. These two
great industries, so closely related,
continue to do well. In the first
quarter of this year the aerospace
lads exported £180 million of equip-
ment, more than the figure for a
whole year a decade ago. And
when you see companies like
Mullard, Plessey, Pye and dozens
01 others with not one or two, but
whole new ranges of products
coming to the market things can't
be all that bad.

Purchasing power has shifted to
new areas in the past two years
but, as one exporter told me
recently, provided you maintain
your share of the market on a world
scale, this is not important. The big
slump only comes when all the
money goes to one area and then
the new -rich refuse to soend it.
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1F1
TOUCH SWITCH

In BP 1 383 132, Magic Dot Inc., of
Minnesota, U.S.A., claims an improve-
ment over existing touch -actuated
switches. The switch relies on the
capacitance of an operator providing
a reference between electronic cir-
cuitry isolated from earth and earth
itself. It is suggested that some
existing switches are liable to trigger
prematurely or fail to trigger reliably.

The basic circuit is shown in
Fig. 1. A metal touch switch plate
is connected to the input of a d.c. to
power frequency amplifier. The out-
put of the amplifier is connected to
the input of a second d.c. to power
amplifier.

The power supply includes trans-
former T1, of which the primary
receives mains frequency power and
is connected to true earth. The
transformer secondary is connected
to the chassis earth but is isolated
from the primary and thus from true
earth. It is also connected to
amplifier supply inputs.

The a.c. mains on the transformer
the entire switching

circuit to oscillate with respect to
true earth at mains frequency. The
capacitance of a finger on the touch
plate provides a reference between
chassis earth and true earth. This
appears to the earth -isolated switch-
ing circuit as an alternating frequency
power input of an amplitude equal to
the amplitude at which the switch
circuit is oscillating with respect to
earth. Thus, the switch circuit is
modulated by its own oscillation with
respect to earth.

The inventors suggest that it is
normally considered detrimental to
such circuitry to have the input
transformer and chassis oscillating
with respect to earth. But they take

41111

advantage of this customary dis-
advantage. The oscillation current
appearing at the input of the amplifier
may be in the order of only 20
nano -amperes. But the amplifier,
with a gain of at least 10, is used to
charge capacitor Cl connected to
chassis between the two amplifiers.
When C1 is charged it approximates
a current source for the high gain
amplifier. As a result, the applica-
tion or removal of an operator's
finger at the touch plate causes the
resistance between output terminal
of the high gain amplifier and chassis
to approximate an electrical short
circuit in a first state and an electrical
open circuit in a second state. An
added advantage of the circuit is
that it requires no standby power.

DIGITAL RECORDING BP 1 383 323

The Japanese company, Nippon
Columbia, already has several con-
ventional analogue records on the
market which were recorded using
digital (PCM) techniques. The BBC
uses digital transmission to convey
f.m. radio signals between national
transmitters, and it has been an open
secret for some time now that work is
in progress at the BBC on the digital
recording of television signals.

In BP 1 383 323, the BBC describes
its successful techniques. Although
these are intended primarily to solve
problems encountered with TV
recording, the invention concept has
wider applications.

To record a full band width colour
television signal requires information
transfer rates in the region of 108 bits/
second for the recording and replay
systems. Holographic methods of
attaining this have been proposed,
but these are difficult to apply on a
real time basis.

I- 1

T1

POWER bt,

I EARTH PRIMARY

0
TOUCH PLATE

Fig. 1.

AMP

BP 1 383 132

HIGH GAIN
AMP

A continuous -wave laser is used to
produce a coherent light beam which
passes through an intensity modula-
tor and is directed by a plane mirror
to a circular scanner. The scanner
includes a concave mirror on the end
of a quartz fibre which is caused to
nutate at line frequency (15kHz) by a
tubular piezo-electric transducer at
the other end of the fibre. As a result,
the focused laser beam scans in a
circular manner and the spot is
arranged to pass over the ends of a
circular array of glass fibre light
guides.

The other ends of these fibres are
arranged flat so that there is con-
version from circular to linear scan.
The light emerging from the ends of
the fibres passes through an optical
polariser and mask with ten apertures.
Nine apertures are used to transmit
the digital information and the tenth,
centre, aperture passes a reference
beam.

An electro-optic crystal (e.g. a

Pockels cell) is located in front of
each aperture. The lens images the
fibre ends of the scan converter onto
a length of 35mm movie film as it
passes the lens. During scanning
the digital information is applied
word by word to the crystal and a
micro -hologram of the "open" aper-
tures of the mask is formed on the
film.

It is interesting to note that the
developed negative need not be
printed up as a positive.

The recovery equipment consists
of a laser, mirror, scanner and scan
converter all similar to the record
equipment. Due to diffraction at each
micro -hologram, sets of discrete
images are produced and one of the
first -order set of images will have a
similar geometrical disposition to that
of the original binary mask used in
recording.

The recovery mask excludes all but
the wanted set of images, and the
light emerging from the apertures of
the mask is directed onto a set
of photo detectors. The outputs of
the detectors are used to generate a
parallel stream of logic bit streams.

It is claimed that conventional, high
contrast photographic film can be
used in this way to record TV signals.
Particularly interesting is the sugges-
tion that if photo -conductive thermo-
plastic recording tape with sufficient
sensitivity becomes available in the
future, this can be used instead of
photographic film, and of course
without development delay.

Copies of Patents can be obtained from the Patent Office Sales, St. Mary Cray, Orpington, Kent. Price 33p each
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0 ET electronics
Dept. 2, 56. Fortis Green Road,

Muswell Hill, London. MO 3HN.
telephone: 01-883 3705

C - NOS 74 Ili LINEAR

1-24 25-99 1004

CD4003.4 23p 19p 109
CD40014 23p 19p 15p

CD40024 23p 19p 14
CD40064 01.59 01.33 01.06
CD40374 24 19p )5p
C04008A 01.75 E1.46 01.17
CD4009A Use CD1049
CD40104 Us CD4050
CD40114 23p 19p 15p
CD40124 24 19p ISp
CD4013A 69p 58P 46P
C04014A [1.75 01.46 01.17
C040154 01.75 E1.46 E1.17
CD40164 69p 58p 46p
CD40174 01.75 E1.46 01.17
CD40104 £2.51 £2.09 E1.67
CD/319 114 64p 54
C040204 £1.97 E1.64 E1.31
C040214 01.75 E1.46 [1.17
C040224 [1.83 01.53 E1.22
CD/0234 23p 19p ISp
CD4624AE [1.26 [1.05 84
0'043256 24 19p 14
0040261 [2.79 E2.33 01.136
CD4077A 981, 82p 65p
CD4028AE E1.53 E1.28 E1.02
C04029A 01.12 L1.76 E1.41
CD40304 71p 59p 47p
0040351 01.75 01.46 E1.17
C040401 E2.01 01.68 E1.34
CD4042A E1.49 01.24 99p
CD40494 69p 514 46p
C040504 69p 58P 44
CD40514 E2.78 [2.32 01.85
CD40524 £2.76 02.32 £1 .85
C040564 E2.12 01.76 [1.41
CD40604 £2.51 £2.09 E1.67
C040664 01.13 94 74
CD/3484 24 24 19p
CD4069A 24 24 19p
CD40704 28p 249 19p
C040714 24 24 19p
0040776 7Ip 59p 47p
C040616 24 24 19p
00401324 28p 24 19p
C040854 E1.28 E1.06 85p
C0401164 [1.28 01.06 85p
0040934 [1.56 01.20 E1.04
0040994 E2.95 E2.46 01.96

1-24 25-99 00 

7400 14 12p Op

7401 14 12p Op

7402 14 12p Op
7403 15p 121p Op

7404 14 14 1p

7408 16p 14 1p

7409 14 13p Ip
7410 16p 14 1p

7413 29p 24p 209
7417 27p 224 209
7420 16p 14 1 1p

7427 27p 224 I Bp
7430 14 14 I 1p

7432 27p 224 114

7437 27p 224 18p
7441 74 64 50P
7442 65p 54 43p
7445 84 71p 57p
7447 95p 133p 67p
74476 95p 83p 67p
7448 85p 7Ip 57p
7470 34 25p Mp
7472 25p 21p 17p

7473 34 24 200
7474 32p 24 2Ip
7475 47p 39p 3Ip
7476 34 24 2Ip
7482 74 64 50P
7485 [1.30 [1.09 87p
74136 34 24 2Ip
7489 13.56 [2.80 E2.10
7490 49p 40p 32p
7491 45p 559 45P
7492 57p 44 36p
7493 49p 44 329
7495 67p 55p 45p

74100 [1.06 89p 74
74)07 35p 213p 22p
74121 34p 28p 24
74122 47p 39p alp
74141 74 63p 539
74145 66p 58p 489
74154 [1.75 [1 .48 849
74174 E1.00 83p 67p
74180 [I 06 889 7Ip
74181 13.20 £2.50 £1.90
74192 E1.35 E1.14 90P
74193 [1.35 £1.14 90p
74196 E1.64 £1.34 99P

SIEMENS LCD's LINE-0-1/ONT
LIQUID CRYSTAL DISPLAY complete with
socket ond removable reflective baclefng,
Ref AN4132R 13rron charm., height. Con
be dlr.'', driven by Notional Semiconductors
Alarm Clock chip M145316. E13.99 

f
I_ I 1 1 _f I

NEW LED Linear Curses,
each device contains 10 light
ernliting diodes in a 20pin doal-
in-line package. Ideal I cre solid
state analogue meters or dials.
Type 101 RED 02.26 

555 (8 pin dip) V 55p 
555 (T0-99) T 8Ip.
556 (14 pin dip) E1.29 

703 (RF/1F Anp) 59p
709 (8 pin dip) 38p
709 (T0-99) 45p
709 (14 pin dip) 39p
710 (8 pin dip) 39p
710 (10-99) 45p
710 (14 pin dip) 449
711 (10-99) 5lp
711 04 pin dip) 44p

720 (A.M. Radio) [1.76
723 (T0-99) C1.09
723 (14 pin dip) 74p
741 (8 pin dip) 36p
741 (30-99) 43p
741 (14 pin dip) 36p
747 (14 pin dip) C1.04
748 ( 8 pin dip) 42p
748 (10-99) Sip
748 (14 pin dip) 49p
753 (f .M . 1st. I.F 01.06

75491

75492
699 

01.10

6416.0002

CA2I 1 I

CA3045
CA3046
CA3053
063065
CA3075
CA3078

E3.01

£1.19

C1.69
88p
59p

E1.60
£1 .µ
[1.26

043080 599
CA3081 Et 86
CA3082 E1.613

CA3089E (1041200)£2.43
CA3097E £1 .67
CA3123E 01.76
CA340IE (LM39130) 40p
CA3600E C1.µ

CT7001 05.34

100511110.3) £1.46
103631 (T0.3) 01.46
1.0371I (TO -3) 01.46
1129 (SOT -32) 135p

1130(501-32) 85P
LI 31 (501-32) 859

11301 T (TEI-99) 65p
Regulators 100 nnA LM301 5 (E pin dip) 599

78105WC 110-92) 64 I.M:01A 1(10-99) 07p
78112WC (10-92) 60p LM3OIA S (8 pin dip) 59p
781.15WC (10-92) 60p 1.301643077 Ts (118,0i- ) 90

dip) 57p5

U+1308 T (10-99) 0146Regylators 100mA
78L05AWC (T6A6254)90p L.M308 5 (8 pin dip) 96p

78L12AWC (7646256)94 16130134 T (10-99) 07.57
78LISAWC (T66625C)909 111308.4 5 (8 pin dip)

E£28.0°34 S14141
72M05HC
Regulator 500.14

140339 02.25[2.25 514156
78 MI 2HC
78MIS61C El . 35

LA1.170N 0.85 01.4370
£2.06 51440

719118HC E1.35 114372114371N £1.99
78M2491C 01.35 LM373N E2.99 316100

1M377N £2.71 S161 IC
Regulators IA 1.14350

7812KC ITO-31 E2. 09
tAtwalM381

E1.25 51612C
78050C (TO -3) £2.09 EI .85 51.613C

£1.66 516200
78I5KC (10-31 L2.09 161703 66p SL62IC
78180C 110-31 E2.09
78240C (To -3) E2.09 17.11820551.622:

VI ..°312pP

IA
1A42111

1M3900 69p 51630C
78050C (T0-220) E1.72 
781211C (T0-220) £1 .72 PAC13031. £1 .84 54C5161641C
7815UC (10-220) E1.72 MCI 306P eel, suuc
7818LIC (T0-220) 01.72 MCI310P 02.3P 565500
7824UC (10-2201 E1.72 MCI312 £2.48

1016038 03.52 MMCCI3315I4

E4.13 SN75491N
£4.62 SN75492N
£l.12p

AY -1-0212 06.93
MCI327

MAY -I-5051 E1.µ MC1339PC3°3P

133p

El .52
AY -5-1224 03.95 MCI350 440
AY -3-3500 06.59 MCI351 84
AY -5-3507 06.59 610I352 84
AY -5-4007 E7.94 rAC1357 E1.52

MC 1358 (CA3065)01.10
MC1375 E1.48

MC1455 (555T) 62p 
MC1456CG [1.88
MC1458CPI 84p
MCI468G L2.18 TAA263 E1.50
MC14251. 04.24 TAA300 62.16
MC I496G 86p TAA3104 E1.67

T6A320 [1.µ
MC3302P C1.50 244350 £2.13
MC3401P 74p TAA370 C3.45

TAA550 759
MFC400011 UP TAA570 £2.74
MFC4060A 79p TAA700 E5.03
NIFC6030A 79p 
laG5040 96p T61120S 01.25
MF C6070 01.66 261231 E1.02

TBA2011 (723) £2.59
5858531 4 04.80 7665000 03.16
58465316 09.99 TIA5200 63.85

T615300 £3.27
MVR5V (10-3) El . 45 T645400 £3.72
MVRI2V (T0-3) El .45  TIA550Q 65.29
MV1115V (10-3) [1 .45  T8456000 65.29

5A176544N 01.81
SN76550-2 (144550) 099
53476552-2 81p
SN76660N (761120) 75p
SN76666N (CA3065)01.12

NE5401. £1.25 35.1625.1 [1.03 
NE5464 £1.16 71166158 E1.00 
NE555V 73p T11462SC 01.03 
NE556 £1.19
NE5605 [5 .08 T114651 £1 .87
NE56I6 [5.06 11147200 /2.79
NE5626 [5.06 11167500 £2.79
NE563 [2.96 TBABOO £1.11
NE565N [2.83 T6181 0S £1.24
NE566V C1.87 T66481045 E1.24
NE567: 02.65 21161120 64

211.19200 14.71
TE145900 £4.71£2.09

£2.75
£7.50
L2.84

£2.03
£2.03
02.03
14.31
03.06
£3.06
£7.62
£5.57
£2.84
£1 .87
£3.75
03.75
63.75
69.65

SOP
01.10

5N76001 N (144611) 11.82
SN76003N £3.33
SN76013N 01.98
5N76023N E1.98
SN76227N (MCI327) 61.89
SN76532N 01,88

TCA2700 65.24
TCA760 12.16
TCABOOQ 0 .21
TCA0305 41.04
TC4940 12.2.5

TDAI054 15.50
TDAI200 12.43
TD61/05 SOP*
1061412 OOP.
TDAI415 SOPS
TDA2010 13.00
134.2020 E3.75

ULN211 I A £1.52

ZN4026
ZN414

E1.94 
[1.26

MINITRON

Mini non Fiber., Display
bi-directional 0.36"
3015E 09 I,/H
30150 - I [1.06 

PHOTO -DARLINGTON IL1M131-19320111 SEVEN SEGMENT DISPLAYS

2N5777
Vcrso, Vcbo 25, Vebo

Vow. Vcbo 25c, VE80 Ely

hfe 2500, lc 250 m4SSP.

I.C. SOCKETS

Dual -in-I in TO5

Phu 8 14 IC 24 28 36 40 8 10

Fa.13, 15p 15p 24 309 39p 44p 31p 35p

Red
Green
Orange
Yellow

snap -on plastic remi

0.1
dia. hens die. lens die. lent
(1112091 (PALED 6501

I. 10+ 100 I. 10+ 100 10 ICY 100

nables

CLIT707 909,11 isems.

1.1l

Ibp 15p 14 27p 24 22p 18p ' lop 14 
17, 24p 229 33p 30p 27p 30p 27p 25p 
21p 24 14 33p 30p 27p 34 27p 25p 

319 29p 35p 329 29p 359 33p 309 0

Low Cast Red Ga6s9
Motorola MLED 500
in a 1092 package 159

NEW Opto-isolators
III (4(125 d 711116
6 pin industry standard package
 2.5KV isolation 01 .00 

NEW

Omni. Double Digit Displays
0.5", Common Anode 2 R/H

01721 gives t 1.9
DL727 gives 0.0. to 9.9
Suitable for Clocks, Ins...ants,
T.V. Channel Indicator
Our Price £4.75 each. 

NOTICE
Portage & Pocking Charges

With the recent increase in
postal charges and a continuing
increase in packoging coil
we have been Forced to review
me policy.
Henceforward.
I. Oithds valued at ES 01

mote will be post Free.
2. All U.K.'small package'

orders will go First class
3. Minimum postage & packing

charge will increase ro 209.

rat
IfiM

Mon nto

COMMON COMMON COMMON COMMON Ovr
ANODE ANODE ANODE CATHODE Price
R/H 6/9
Dec. Pt.

RED DL707R DL707 01701 01704 El .82 

GREEN MANS' MAN52 MAN53 MANS4 01.82 
RED MAN71 MAN72 MAN73 MAN74 El . 62 0
YELLOW MANOI MAN82 MAN83 MAN84 E1.82
ORANGE MAN3610 MAN3620 MAN3630 MAN3640 E1.82

GREEN %ANSI XAN52 XAN54 El. 49*
RED XAN7I XAN72 )44N74 [1.490
YELLOW XAN81 XAN82 XAN84 [1.490

GREEN MAN4510 MAN4520 INAN4530 MAN4540 [2.32 
RED MAN4710 MAN4720 MAN4730 MAN0 40 E2.32
YELLOW MAN44310 MAN4820 MAN4830 MAN4840 U.320
ORANGE MAN4.510 MAN4620 MAN4630 MAN4640 02.32

C A L/H
Dec Pt.

RED 01747 01746

Doc Pt. -

01749D1750

NOTE. MAN030C reties 9incos are 14 pin 4,1 II, ,arn, or 16:350;70 680 ivies

E2 42

VAT INCI1J1)141)
Items marked with include 8% VAT
Items unmarked inc ude VAT at 25%

ADVERT. NO 1. Of Series B.
CALLERS WELCOME
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Thewatts
adores
of Sinclair
hi-fi.
P feet IM on the co. owe fee off

of Sfnelax hi If P'

TakeTake a look at some of the hi-fi
systems you can build...

Get the full technical
specifications...

See what impartial hi-fi
journals thought of its
performance...

And read up on the rest of
the Sinclair hi-fi range...

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

Send for Sinclair's
fact -file - now!

See if the answer's here -
the information on the
component you've been
looking for.

Sinclair Project 80

The watts...
14 different hi-fi modules.

Between them they cater
for every variety of hi-fi set-up,
from a tuner amp to a full CBS
SO quadrophonic system.

The value for money's
amazing. A genuine 25 W per
channel quadraphonic
amplifier for under £80. .

a 12 W per channel stereo amp
for around £30...

And the satisfaction's even
greater! If you can handle a
soldering iron, you can handle
Project 80. And if you can't...
use Project 805 - the same
modules but with solderless
clip connections.

and the wherefores.
N... 1. inelaff

4000 amPlitier
r to match

=El
,..1114041111

conCera
biers ti

Simply cut the coupon and
send it to the no -stamp -needed
FREEPOST address below.

We'll send you the Sinclair
fact -file - giving you all you
need to know about Project 80,
and the rest of the Sinclair
hi-fi range.

Plus information about a
few extras you're sure to find
rather interesting.

You've plenty to gain...
so cut the coupon - now!
Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ
St Ives (0480) 64646

Please send me the Sinclair range fact -file immediately

I Name

IAddress

1

P6/PE/8/75

To: Sinclair Radionics Ltd,
FREEPOST, St Ives,

Please print

Huntingdon, Cambs., PE174BR

NAME (Clock Guided. P1e.0.1

ADDRESS

Other eubjecle
POS,COOt

Aye
accesOitod by C.ia C.C. Member otAaCC

Practical Radio and
Electronics (Tech-
natron)
ElectroniF Engineer-
ing
Television Mainten-
ance and Servicing
General Radio and
TV Engineering
Radio Servicing. Main-
tenance and Repairs

LECTRWAFV.
The best of all!

CATALOGUE 7 ISSUE 3
With 25p refund voucher

Up -dated Price and Product Information
112 pages plus cover. As comprehensive and up-to-the-minute as possible.
Thousands of Items from vest ranges of semi -conductors Including I.C.8
to components. tools, accessories. technical information and diagrams are
included as wall as a refund voucher worth 25p for spending on orders list
value CS or more SEND NOW FOR YOUR COPY BY RETURN qn, post
Wean investment In practical money -saving and reliability, QUFP paid

PRICES-Electrovalue policy is to review prices every three
months rather than try to keep up with day by day changes
as they occur. We have, in fact, held our prices for two such
periods (Jan. 1st -July 1st) and our next price review is due
October 1st.
DISCOUNTS apply on all items except the few where
prices are shown NETT. 5% on orders from £5 to £14.99;
10% on orders list value £15 or more.
FREE POST AND PACKING in U.K. for pre -paid mail
orders over £2 (except Baxandall cabinets). If under there
is an additional handling charge of 10p.
QUALITY GUARANTEE. All goods are sold on the
understanding that they conform to maker's specification.
No rejects, seconds or sub -standard merchandise.

ELECTRMWE LTD

Ali communications to Section 2/5, 25, ST. JUDES ROAD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 OHS. Telephone Egham 3603, Telex
264475. Shop hours: 9-5.30 daily, 9-1 pm Sate.
NORTHERN BRANCH: ISO, Barnacle Lane, Barnacle, Manchester
M18 1N A. Telephone (081) 432 4945. Shop hours:Daily 9-5.30 pm; 9-1 pm Sets.

ENGINEERS

YOURSELF FOR A

BETTER JOB WITH MORE PAY!
Do you want promotion. a better )0b.
higher pay^ -New Opportunities- shows
you how to get them through a lowcost
home study course There are no books to
buy and you can payas-you-learn

This helpful guide to success should be
read by every ambitious engineer
Send for this helpful 76 page FREE book
now No obligation and nobody will call on
You It could be the best thing you ever did

CUT OUT THIS COUPON 111111111111MINSII

Ne
CHOOSE A BRAND MEW FUTURE HERE!

Tick or Stole suct of Interest. Post to the address below.
C. & G. Radio. TV 0 C. & G. LI Installa- 0 I
Radio Amateurs

Engineering
0 IO

Electronics. Mechanics
Generaltions

and WiriEniegctric,d

Practical TV 0

IO Colour Television 0 Society of Engineers
(Electrical Engineer-

0
Computer Electronics 0

ing) IO C. & G. LI Radio TV 0 Electrical Installations
Servicing cert. and Wiring

0

I1st & 2nd class cens. Technician, (Primary)
0O Post Master General 0 C. & Cl. Electrical

Engineering Practise
0 IO C & G. Electrical 0 C. & Cl. TdtCOIll-

muniutions

To ALDERMASTON COLLEGE rAttinraProor I
Also at our London Advisory 4 Fors St. Avenue, Moorgate, London EC2Y
SEJ. Tel: 014.21 2721.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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PHONOSONICS
SOUND -TO -LIGHT (P.E. Apr./Aug. 71)
The ever -popular AURORA -4 or a channels each
responding to a different sound frequency and con-
trolling Its own light. Can be used with most audio
systems and lamp Intensities. A MUST for any Disco,
and a fascinating visual display for the home
4 channel component set (excl. thyristors) £11.49
8 channel component set (excl. thyristors) C20.32
Power supply component set [4.711
PCB for 4 frequency channels r.2  50
PCB for power supply and 8 lamp drivers E1.25
1 Amp 400V thyristors (1 per than. requ.) each 75p
Panel meter (1mA) (optional) C3.50

VOICE OPERATED FADER (P.E. Dec. 73)
For automatically reducing music volume during
"talk -over'' -particularly useful for Disco work or for
home -movie shows.
Component set incl. PCB £2.85

TAPE -NOISE LIMITER
Very effective circuit for reducing the hiss found in
most tape recordings.
Component set (incl. PCB) £2.30
Regulated power supply (incl. PCB) £3.71

P.E. SYNTHESISER
The well -acclaimed and highly versatile large-
scale mains -operated Sound Synthesiser com-
plete with keyboard circuits, and having a wider
range of functions than the P.E. Minisonic,
though the two may be used In conjunction with
each other to great advantage. Published In
P.E. Feb. 1973 to Feb. 1974.
Full details of component sets, printed circuit
boards and discount facilities are in our list.
Send S.A.E.

HI -Fl TAPE -LINK (P.E. Mar./Apr. 73)
Designed for use with reasonable quality tape -decks.
this high performance pre -amp Includes record, play-
back and metering circuits.
Stereo component set (excl. panel meter)
Mono component set (excl. panel meter)
Power supply component set
Stereo main PCB
Stereo sub -assembly PCB

P.E. GEMINI 30W STEREO AMPLIFIER
An exceptionally high quality Stereo Amplifier
system, specifications for which are shown in detail in
our list. together with semiconductor requirements.
While stocks last.
Main Amplifier:
Set of resistors, capacitors and presets
Stereo printed circuit board
Pre -Amplifier
Set of resistors, capacitors, potentiometers
and switches -

Standard tolerance set
Superior tolerance set
Stereo PCB (as published)

Regulated Power Supply:
Set of resistors, capacitors and preset
Printed circuit board

£22.05
£13.31
0.72
£250

B6p

£5.96
[1.211 Component set incl. PCB £2.40

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)
An independently designed VCF that can be used with
the P.E. Synthesiser.
Component set £3.41
Printed circuit board (1.10

RHYTHM
GENERATOR

Programmable for 64.000 rhythm patterns from
8 effects circuits (high and low bongos, bass and
snare drums, long and short brushes, blocks and
cymbal), and with variable time signatures.
Really fascinating and usefull (Published in P.E.
Mar./Apr. 1974).

NOW AVAILABLE WITH ALTERNATIVE
INDEPENDENTLY DESIGNED PRE -AMPS AND
MIXER GIVING EVEN GREATER VERSATILITY.
Full details of component sets. PCB's and dis-
counts are in our list -send S.A.E.

SOUND BENDER (P.E. May 74)
A multi -purpose sound controller, the functions of
which include envelope shaper, tremolo, voice
operated fader. automatic fader and frequency -
doubler.
Component set for above functions (excl. sw's) £586
Printed circuit board £1.44

Optional extra -additional Audio Modulator, the use
of which. in conjunction with the above component
set, can produce ''jungle -drum" rhythms.
Component set (incl. PCB) £2.10

PHASING UNIT (P.E. Sept. 73)
A simple but effective manually controlled unit for
introducing the ''phasing'' sound into live or recorded
music.

Component set (incl. PCB) £2.20

PHASING CONTROL UNIT (P.E. Oct. 74)
For use with the above Phasing Unit to automatically
control the rate of phasing.
Component set (incl. PCB) £3.50

P.E. JOANNA
The new Electronic Piano published in P.E.,
series commencing May 1975. Send S.A.E. for
our details and discounts.

t10.57
£16.04
f2.20

£4.58
72p

SIGNAL GENERATOR
SEND S.A.E.FOR DETAILS

WIND AND RAIN UNIT
A manually controlled unit for producing the above -
named sounds.

OTHER PCBs (all as published") While stocks last
Bench Power Supply (P.E. Sept. 74) 80p
Digital Power Supply (P.E. Aug. 72) 50p
Electronic Plano:

Pm -amp PCB (P.E. Oct. 72) 95p
Pitch PCB (P.E. Nov./Dec. 72) £1.50
Power Supply PCB (P.E. Oct. 72) 85p

Gemini Stereo Tuner (P.E. June 72) C1.50
Power Slaws (P.E. Aug. 74).

Power Supply PCB 55p
Rondo:

CBS SO Decoder PCB (P.E. Sept. 73) 60p
Pre -amp PCB (P.E. Oct. 73) 80p
Tone. Balance and Vol -control PCB (Oct. 73) e1  50

T iffld I.C. Radio (P.E. Feb. 73) 60p

BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)
Multi -function circuits that, with the use of other
external equipment, can serve as lie detector.
alphaphone, cardiophone. etc.
Pre -Amplifier Module
Component set and PCB £3.48
Basic Output Circuits
Combined component set with PCBs. for
alphaphone, cardiophone. frequency meter
and visual teed -back lamp driver circuits £4.96
Audio Amplifier Modulo
Type PC7 £5.50

PHOTOPRINT PROCESS CONTROL
(P.E. Jan./Feb. 72)
For colour and B 8 W. an indispensable dark -room unit
for finding exposure. controlling enlarger timing, and
stabilising mains voltage.

£0.65Component set (excl. meter)
Printed circuit board 11.150
Panel meter (1mA) £3.50

ENLARGER EXPOSURE METER AND
THERMOMETER (P.E. Sept. 73)
Dual-purpose dark -room unit with good accuracy.
Component set with PCB but excl. meter t34:5000

Panel meter (100uA)

P.E. MINISONIC
A portable, battery or mains operated, miniature
sound synthesiser. with keyboard circuits.
Although having slightly fewer facilities than the
large P.E. Synthesiser. the functions offered by
this design give it great scope and versatility.
Full details of component sets, printed circuit
boards and discount facilities are in our list. Send
S.A.E.

REVERBERATION UNIT (P.W. Nov./Dec. 72)
A high quality unit having microphone and line
input pre -amps, and providing full control over
e e be axon level.

Component set (excl. spring unit) £8.112
Printed circuit board £1.40
9 inch spring unit £4.95
Panel meter (SODA) (Optional) £3.50

ULTRASONIC TRANSMITTER -RECEIVER
(P.E. May 1972)
A highly sensitive, tight -beam, long-range. -invisible
beam" detection circuit with numerous applications.
Component set with PCBs but excluding
transducers £4.40

SEMICONDUCTOR TESTER (P.E. Oct. 73)
Essential test equipment for the enterprising home
constructor.
Set of resistors, capacitors, semiconductors,
potentiometers, makaswitches and PCB £8.56
Panel meter (500µA) f3.50

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

COLOUR CODE
IDENTIFICATION
SUPPLIED WITH MOST
KITS AND AS PART OF
LIST

ALL PCBs ARE FIBRE GLASS, DRILLED AND TINNED

Semiconductors BFT50 22p
BrI51 22p

I513703
253704

12p

" . integrated Circuits
Zamora Electrolytic Capacitors luPP.,) Polyester Tantalum

ACIN
AC176

29p
20p

BFV52 24p
135.196A up
AUE2955 1111p

25133119
2143623E
254000

355.
39,
ih,

709 S -pin OIL
700 TO5

SSP
OP

3 3V 4005W
3 9V 4007nW
4 7V 1W

12p
1611

2Sp 0 .7.33,/ 4,

019
0 01 Se
0 015 3p

(ISM
1.35 Up
22,35 12p

BC107
BCIOS

13p
12p

MIE3055 75p
5610033 112p

2144171
2145245

Up
51P

723 TO5
741 6.p. DIL

6SP
259

5 IV 40OrnW
5 6V 4000W

16P
1511

I 0/63V SP

473,3

100/4
rp

SP
470,40
500,54

Slip
Op

V
3 212 eiP

4,35 Up
0/35 Up

EICIPS 13p OC25 60p 2115777
up

747 14 -pin DIL "le .11
1 5:83V
2 2:839

IIP
e

1

1,01:22 et 68"3 '3° 0
4Plep

BC147
BC144

Up
llp

0071 14p
0012 MI7 Modes

740 TO5IN 21,421n DIL50.1,
eV

6 2V 40001W
. IV 4000W

lip
6.8:40

.1;

IIP

,00.,o 610:25

000:400

277P 0, 3911 2/35 121,
7/35 129)

BC149
BC157

12p
13p

00414 25p
ORP12 1111p 1N914 SP

746 14 -pin OIL
7400

Me
.10

iiv 100

1 2V 40OrnW

,'...-
-PISp 10/25,,,,, ep

eP

100:83
150:16
750/63

I311'P

I3 1000,8
lip
rIP

it
n 4:

14p
rz's 160

BC156
BC159

I3p
13p

ZT0107 12p
279503 , Sp

1,44001
1144002

ep
7P

7402
7410

nv
me

l2V 1 3W
leV 4000W

38p
16p

),--",
-1- SP 220:10 Sp

1000:25
1111X010

Sep
54p

3,
70or ep

5,6 3 lep
16 Iep

BC162L
B0194

up
up

272531 2311

214706 11p
1514004
1144005

Sp

SO

7420
7447

SIP
UN,

183 1W
200 4000W nn15p

22/10
22:25

SP
Se

.9._

22216
no,25

717

Ilp
2200/25
2200:40

Op
>1p

. IV7 14p
7.6 tip
7 16V 23.7

BC204
13C2012C

14,
14,

2N1114 22p
251304 tap

1144007
0591

1064

TP
ion
74419

f4s
43 So

xiv I 3W
27V 4000A

23p
I60

33,v
Ye

no.)
220/63

,..
219 1

2900,,D0
3300:83

2SOP
133p
290p

240 00,3 1Sp

BC212L
BC213

15p
16p

2142219 279
252905 279

05200
05202

SP
SP

v57315 10220
CA30413

250p
Op

3140
33:50

50
e0

330:10
470/6 3

Ilp
Ilp

3300:100
4700:16 IMP

BC478
BCY71

2ep
22p

252907 sss
253053 611,

113P7
15J50

12p
11p

SIFC01344)
00340251

a3p
1911p

Thyristors .71,0
47.25

fp
IP

0,10
470:25

up
16p

4790:25
4700:40

75p
e3P

PRICES ARE CO RECT AT TIME OF
PRESS. E. 8 0 E. DELIVERIES

BF176 Up 2513702 12p 211.12u) 7511
to 400V 1611 47.4 se SUBJECT 70 AVAILABILITY.

LIST
Send S.A.E. with all U.K. requests
for free list giving fuller details of

POST AND HANDLING
U.K. add 22p.

Overseas -will be charged extra.
minimum charge 70p. Details of kit VAT

Add 25% (or current rate if different)to
PCBs. kits. and other components. Optional: Fee for compensation weights.ghts and postage rates will be handling.full total of goods. post and hand.Ovr enquiries for Ilst: against loss or damage in post sent with list.

Eire Channel Islas as Overseas -VAT does not currently
Europe -send 20p.
Other countries -send 30p.

(U.K.. Eire & C.I. only): 35p. and classify
overseas for posting purposes. ePOIY.

PHONOSONICS, DEPT. PE38, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW
MAIL ORDER AND C.W.O. ONLY DON'T FORGET VAT!
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Don't miss your copy of WIiasiarSPORT

HENRY'S
NEW 1%75
CATALoGUE

only
50p
Plusl5p /1CPIRY,S

P&P

- I i
I

* OVER 5,000 ITEMS - largest UK range of
electronic components for home
constructors.

* 200 PAGES every aspect of electronics and
components for amateurs and hobbyists -
kits, projects, test gear.

* DOZENS of new lines and new ranges.
* MANY price reductions throughout the new

Catalogue.
* A Discount Voucher with every copy, worth

50p..

ALL PRICES INCLUSIVE OF VAT

Write now for your copy, enclosing 65p remittance.

NOW OPEN SUPERMARKET,
BROWSE ROUND THE NEW SUPER-
MARKET AT 404 EDGWARE ROAD

ELECTRONIC FOOTBALL AND TENNIS

ON YOUR OWN TV
PhythreeexcnMg
electronicbangames.
FOOTBALL. TENNIS.

,
HOLE IN THE WALL on
your own TV! Just
plug Video Sport into

theaeralsocketof
your TV and away you

I go. Conmphitelysee
fOryOU.yOUICPHDren
andyourTV.MaMs
operated.

OUR INCREDIBLE PRICE

£35 incl. VAT
Demonstrations now in all CENTRES'

BUILD THE TEXAN  FM TUNER
TEXAN 20 - 20W STEREO AMP

Features glass fibre PC board, ardner low field
transformer, 8-1.C.s. 10-translaton plus diodes, etc.
Designed by Texas instruments engineers for Henry's
end P W 1972 Overall size 151 x 24 x 64in. Mains
operated Free teak sleeve with every kit.

£38.75 (carriage 50p)
(also built and tented Mill

HEN ELEC
STEREO
FM TUNER

Features capacity diode
tuning, lead and tuning
meter indicator.. mains
Operated. High per-

formance and seneitivity. Overall size in teak sleeve
8 x 2E' x 641n. Complete kit with teak sleeve.

£26.25 (carriage 50p)
(also built and tested [31.20)

JOIN THE LARGE BAND OF CONSTRUCTORS!

AMIFM MODULES
LP1179 LP1171
Combined AM/FM tuner module& together with a
email number of R. ii/C.'s Ferrite Aerial, make up
 sensitive FM/MW/LW tuner. /

8 Volts eupply. supplied with data and circuit
sheets.

01171 combined IF strip 84,80.
41411711. FM front end and AM gang

88 its the pair.
Suitable Ferrite serial sip.

UHF TV TUNERS
625 line receiver UHF transistorised tuners U.K.
operation. Brand new. (Post/packing 25p. each)
TYPE A variable tuning slow motion drive 8150.
TYPE B 4 -button (well button (adjustable) MOO.
TYPE C variable tuning £290. TYPE D &button
UHF/VHF tuner 15.75.

SPECIAL OFFER
GARRARD CT4 STEREO CASSETTE
TRANSPORT MECHANISM
Features 'Steno needs 'Built
In motor stabIlleer. 'Auto stop ir*/
elect Pauee control. 12V d.0
oAeration.
Robuet, preokeon
mechanism bawd on the

STARR" patented design ideei
for use in ea, Were° cassette
players. 1.11-F1 stereo caisson*
recorders. IncluistrIal and meny
onosr applications.
Suitable for the 'PW" Ascot
Stereo Caesene Dock
£13.50 incIVATP.& P. 3 5 p
FREE
Send now for our free get
No. 36 for our complete
range of over 10.000
semiconductor devices
at new low prices.

Eiockonm.Centres
404406ElecuomcComponentsaEnuoment01.4028sel

HIF,and

354PA.Chsco-UghtingHighPowarSound0141025854 EEXaSpecaloffersandberg.mestoreEF:e"

Allffvito303EdowaeRoad. London W2 IOW

3Procesconwcf.ttomeolpreparation Subs withoutnoticeE.mtfochange E 80EZZZ
EI$lh(IN1iLJ Iii
WINDSOR,RF,RKS
5 t3,' 60 GROVE R

MONEY BACK IF NOT SATISFIED.
LARDS STOCKS, LOW PRICES.
ALL BRAND NEW TOP GRADE FULL
SPEC VEVICES,CALLENS WELCOME,
CATAIOGUErLIST FREE SEND SAE.
BARCLAYCARD & ACCESS A POST.

SEND C.W.O. ADD VAT TO ALL PRICES IN O.E.P&P 15p. Erpowts hop.

Digital Displays
SLAT RED LED 0.3"
DIGIT 0-9DP 89p ea
GREEN&YELLOW £1.40

JUMBO LED 0.6" 747
DISPLAY £2.25 ea.

3015F 0-9DP £1 ea.

ZENON FLASH TUBE
£4. .Data 15p.

LEOS Ted 13P
LEDS 209 STYLE ONLY 13p ea
TIL 209 WITH CLIP RED 15p ea
TIL 211 a CLIP GREEN 29p ea
LARGE 0.2" & CLIP RED 17p ea
LARGE 0.2" CLIP GREEN 30p ea
209 STYLE OR .2"ORANGE 29p ea
'INFRA RED LED £1.2E5777 33p.

PHOTO [IC E1113
TEC12 PHOTO AMP/SCMITT/RELAY
DRIVER or LED TTL INTERFACE 81p

FLUORESCENT LIGHTS 12V MADE IN UK
8 WATT 13" £3. 13W 22" £3.50

OiGITAL CLOCh
IC AY51224 4 DIGIT CLOCK £3.75
0105311/4 6 DIGIT CLOCK £7

CASSETTE ii33,0775

mechanics
NEW 8tk CARTRIDGE MECHANISM £8

STEREO CASSETTE MECHANISM £13.75
Suitable for 'PW ASCOT' recorder
with heads etc.SEND 15p for DATA

INTEGRATED
CIRCUITS

709 DIL14 29p LM377 2x2WE2.87
555 TIMER 54p LM380 2W Ai 89p
703 RP/IF 28p LM381 2xPre £2
709 T099 23p LM3900 4x0PA89p
709 DIL 14 28p MC1303 £1.20
710 DIL 14 34p MC1308 490
723 Reg. 54p MC1310&LEDE2.85
741 DIL 8 27p MC1312 SQ £2.10
741 DIL 14 29p MC1330 69p
741 T099 29p MC1339 AxPre £1
747 2x741 70p MC1350 55p
748 DIL 8 33p NE536 fetOPA EA
7805 5V £1.40 NE540 Driver £1
7812 & 15 £1.40 NE550 2vRe1 79p
76013 6W AF El NE555 Timer 55p
8038 SIG GEN £3 NE558 2x" £1.20
CA3028 El NE560 PLL £3.15
CA3048 55p NE561 PLL E3.15
CA3048 EA NE562 PLL £3.18
CA3052 £1.50 NE565 PLL £2,89
CA3054 £1 SN72709 709 28p
1.8300 2-20V £2 SN72741 741 26p
LM301 OPA 45p 3E72748 748 33p
LM304 0-40V £3 8E78880 IF El

LM307 OPA 49p 8E78811 IFE1,25
LM308 HiBo 95p TAD110 &IF £2
LM309K 5V £1.48 TBA810 7WAF 99p
LM372 IF £1.80 ZN414 RA £1.09

SPECIAL OFFERS
2E3055 FULL HIGH SPEC 115W 37p
741C SPIN DIL 27p:MFC4000B 33p
NE555 TIMER 55p,ZN414 RE £1.09
BC109 9p.2N3819e 16p.B7Y51 15p

i 7473/74/76 29p
7400 GATES 13p 7475 45p
7404 INVERT 17p 7490 52p
7401/2/10etc14p 7491/2/3/4 59p
7413 SCMITT 31p 74100 74175 £1
7440 BUFFER 14p 74121 32p
7447 DRIVER 89p 74123 59p
7470 & 7472 29p 74141(&7441)73p

TRANSISTORS
& DIODES

Price each
AC127 8 128 16p
AC187 & 188 19p
AD149 43p
AD181 & 182 33p
9C107 & 108 9p
BC109 10p
BC147/8/9 10p
BC157/8/9 12p
9C187/8/9- 12p
BC177/8/9 18p
BC182/3/4AAL1Op
BC212/3/4AALllp
BCY70/1/2. 17p
BD131 & 132 39p.
BFR51
BFR50/51 23p
BFR50/51 23p
BFR88 250V 29p

BFY50/1/2 15p

MATCHING 16p
LAS,8338 SET10p
TIP 41 70p
TIP 42 88p
TIP 2955 90p
TIP 3055 55p

TIS43 .162E2E46
ZTX109&301 13p
1N4001 4p
1N4004 & 7 7p
1E4148 8 914 4p
2E897 14p
2N706a8 lip
2E2848 UJT 32p
2N2904 & 5 20p
2N2928roym 9p
2N3053 17p
2E3055 1150 37p
2E3583 & 84 16p
2E3814 49p

88819/20/21 1815' 2N3702 & 3 9p
MJE2955 90p 2E3704 & 5 10p
MJE3055 65P 2N3706 & 7 9p
MPU131 PUT 49p 2N3708 & 9 8p
0A91 OA81 6P 2N3710 & 11 10p
OA81 & 0A91 6p 2N3819E FET 16p
TIP 29 & 30 52p 2N3823E PET 17p
TIP 31 8 32 69p 2E3904/5/8 15p
FULL SELECTION IN OUR FREE LISTS.

ver o
VERO PINSx38 28p.
COPPER CLAD VEROBOARD 0.1"

20"x5" 29p 20x31" 26p.311x31"31p
31"x5" 31p 3fx 17" £1.50

DIL IC's BOARDS 6x40" £1.50
24 way edge connector 80p,
36 way 90p, PLAIN 31"x17" £1.
FACE CUTTER 45p.FEC ETCH PAK 50n

0IcWDall

1)&4111526n eep
PRINTED CIRCUIT BOARD KIT £1.69
DECON NO MESS ETCH PAK NEW 69p
DECON DESOLDER BRAID REEL 59p

HEATSINKS
5P/T05 & 18F/T018 5p ea,TV4 15p,
TV3/T03 16p.EXTRUDED 4" 4Y1 29p.

TGS308 GAS DETECTOR £1,80 ea.

LOGIC PROBE TTL TESTER PEN [5

CAPACITORS

CERAMIC 22pf to 0.1uf 50v 5p,
ELECTROLYTIC:10/50/100 of in
10v 5p,25v 6p.50v 8p.2uf/10v 5p,
1000 of/25v 18p.200/500 25v 9p.

POTENTIOMETERS (POTS) AB or EGIN

LIN or LOG ROTARY 13p,SWITCH 14p
DUAL 941LIDERS 20p.STERE0 57p
KNOBS 7P.TWESETS6PRESISTORS lip
SWITCHES: SPST 18p. DPDT 25p.

DIN PLUGS ALL 12P. SOCKETS
ALI CASES AB5/AB7 50p.A813 65p.
TRANSFORMERS 18 6v8v or lAvlAv
Only £1,34,100mA type CT 75p.

OIL sockets
TEXAS GOLD
LOW PROFILE ea
8,14,8 16 PIN 13p

SOLDERCON STRIPS.
100 PINS 50p.1K £3.

NEW TRAMPUS FULL SPEC PAKS

PAK A 10 RED LEDS our choice £1
PAK B 4 741 OP ARP £1
PAK C 4 2N3055 £1.D 12 BC109 El
PAK E 10 BC182 El.F 11 2113704 £1
PAK G 8 BFY51 El.H 9 2N3819e£1
PAK J 9 2N3053 £1,K 40 1E914 £1

BZY88 400mW
ZENER DIODES 9p

BRIDGE RECT
IA 50V 20p

BR100 DIAC 25p

1A/50V SCR 36p
TAG1/400 55p
C106 & 7 SCR DI
4A/400V 53p
SC146D TRIAC
10A 400V 75p
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SHEER SIMPLICITY!
Tuner

Gram 0_
Tape Q

Half HY5

-0 0
0

Tape o.p

4-
VOLUME

BASS

Half HY5

TREBLE

4- BALANCE

O
Stereo.Mono switch

HY50
Fuse

L.S

PSU50
-L
-N
-E

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 is a complete mono hybrid preamplifier. ideally
suited for both mono and stereo applications. Internally
the device consists of two high quality amplifiers-the
first contains frequency equalisation and gain correction.
while the second caters for tone control and balance.

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV RIAA. Ceramic Pick-up
30mV; Microphone 10inV. Tuner 100mV. Auxiliary 3-100mV.
Input/impedance 47kfl at 1042. Outputs: Tape 100mV,
Main output Odb (0 775V RMS). Active Tone Controls:
Treble 12db at 10kH2; Bass 12db at 100H2. Distortion:
0.5% at 1kH2. Signal/Noise Ratio: 68db. Overload Caps-
billty: 40db on most sensitive input. Supply Voltage:
-4-16-25V.

PRICE £4.75 ,E1.19 VAT
P. & P. free

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

TECHNICAL SPECIFICATION
Output Power: 25W RMS into 8fl. Load Impedance:
4-16O Input Sensitivity: 0db (0-775V RMS). input
Impedance: 471a1 Distortion: Lees than 0.1% at 25W
typically 0.05%. Signal/Noise Ratio: Better than 75db The PSU50 incorporates a specially designed transformer
Frequency Response: 10Hz-50kH2 t 3db Supply Voltage: and can be used for either mono or stereo systems
1-25V Size. 105 50 25mm

PRICE £6.20 + £1.55 VAT
P. & P. free

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

PRICE £6.25
TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

01-56 VAT
P. & P. free

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

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

Please Supply
Total Purchase Price
I Enclose Cheque 0 Postal Orders 0 Money Order 
Please debit my Access account 0 Barclaycard account 0
Account number
Name and Address
Signature
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SPEAKER BARGAINS
P. & P. 65p per speaker.
EMI 13in x Sin 3 or 8 ohm

Plain 2.20
With CoAzial Tweeter
8 ohm only 2.50
With Tweeter and Crossover
15 ohm 4146

Type 350, 8 ohm, 20W 8.25
Olin, 8 ohm, lOW 2-85
8In, 8 ohm, 10W 4.50
8in x 5in, C/Mag. 5W, 3. 8 or
15 ohm 1.70

8ln X 5in, Dual cone 8 ohm,
IOW 246

ELAC Olin 8 ohm Dual cone 1418
ELAC 81n 8 ohm Dual cone 2.70
ELAC 101n 8 ohm Dual cone 515
ADABTRA 10In, 8 or 15 ohm,

lOW 6.75
BAKER GROUP 25 121n, 8 or

16 ohm, 26W 11.80
The following, P. 6 P.155 per

speaker
51n, 8 ohm, C/Mag. 092
211n, 8 ohm or 64 ohm 0.60
7in x 4in, 3 or 8 ohm 1.30

TWEETER AND CROSSOVER
Cone Tweeter 8 or 15 ohm, 10W 2.95
Cone Tweeter 8 ohm, 3W 1.55
Horn Tweeter 8 ohm, 20W 6.50

Dome Tweeter 8 ohm, SOW 5-76
Crossovers CN23 (3 ohm), CN28

(8 ohm), CN216 (16 ohm) 1.40
P. & P. 0 18

KIT FORM CABINETS, TEAK
VENEER. 12in x 12in x 61n with Bin,

13in x 5in or Olin and 31in
cutout 4.00

171n x 10in x pin with 7110 or

13In X 8in cutout 8.00
18in x llin x 71in with Binx fln or

13in x Sin cutout for EMI 350 6.66
P. a P. each 0.60

MICROPHONES
C11170 Planet stick metal,

switch crystal 145
DM160 Dynamic omni-dir, ball

metal 4.90
UD130 50K/600 ohm, unidir,

ball metal 6.75
UD147 8.60

TW209 5.90
CONDENSER MIKE 600 ohm,

uni-dir 9-60
Cass. Stick Mike with R.

Control on/off switch (2.5
and 3.5mm J/Ply) 1.66

Cass. Stick Mike with R.
Control (Philips type) 210

P. a P. 0.30

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

spare Bib, etc.) 840
2'10 X25 25W (low leakage) I-10

P. & P. 0.15

CARTRIDGES AND STYLI
ACOS GP91/213C or 38C Stereo

comp. 1.10
0P93/1 or 95/1 Stereo crystal 1.50

GP94/I or 96/1 Stereo ceramic 1.86
GP101 Crystal comp. 0-80
GP104 Stereo ceramic 1.95

BOB X5M or5XH Crystal comp. 1.95
SX6M or 8X611 Crystal comp. 2.00
SC5M Stereo ceramic 2.75

BONOTONE 9TAHC or IITAHC/G
ans. 1.00

9500 Stereo ceramic diem. 2.00
OOLDRING 0850 845

0800 4-10
13800E 7-10

P. a P. 0.16
D. Diamond Styli! for above 145

0800/13850 1.95
0800E 11.90

P. 6 P. 0.08

BATTERY ELIMINATORS 12V D.C. input, 6, 7.5, 9V out -
240V input 6, 7.5 or 9 300mA 2.96 put, 1 amp

P. & P. 0.15

TAPES Stnd. LP
5in 605 65p
51in 65p
7in Sop 1..PPOP

DP
1.005
1.405
1.805

PLASTIC LIBRARY CASES

5in Reels 18p. 51in. 225. 7in. 25p.
P. a P. 1-3 Op each. 4 or more lot 35p

LOW NOISE CASSETTES
1-6 6-10

C60 355 88p
C90 655 Hip
C120 76p 525

11-20
80p
40p
605

Cassette Head Cleaner
P. & P. 1-5 each
6-10 lot
11-20 post free

0.85
005
0 20

BIB ACCESSORIES

Tape Editing Kit, Ref. 23 1415

Recording Tape Splicer, Ref. 20 1.16
Cassette Tape, Editing, Ref. 24 1.50

Cassette Salvage Kit, Ref. 29 046
Stylus Balance, Ref. 32A 1.40

Spirit Level, Ref. 46 045

ID.Fi Stereo Teat Cassette 2.20

Groove-Kleen Record Cleaner 1.90

P. & P. 0 15

CALCULATORS (VAT INCLUDED)
SINCLAIR Cambridge 212.06
SINCLAIR Cambridge

with memory 81796
Scientific 111945

WHARFEDALE SPEAKER
BARGAINS P 8 P
Linton 2 Kit (0r.) 2068 160
Glendale 3 Kit (pr.) 85.95 BOO
Dovedale 3 Kit (pr.) 6880 2.00
Denton 2 Speaker (pr.) 82 00 2.50
Linton 3 Speaker (pr.) 47.60 2.50
Dovedale 8 Speaker (each) 44.26 260
Glendale 3 Speaker (pr.) 6848 8.50
Kingsdale 3 Speaker (each) 8445 400

VAT AT THE CURRENT RATE MUST BE ADDED TO ALL ORDERS
Send 265 for COMPLETE CATALOGUE, refundable upon Brit order.

ALL OUR MERCHANDISE IS FULLY GUARANTEED
Sub act to manufacturer,' Increase find arallabl111

Riversdale Electronics
Mail Order Department PE 8

P 0 Box 470 Manchester M60 1B.

TRANSFORMERS
MAINS ISOLATING 12 AND OR 24 VOLT

Pri. 120/240V Sac. 120/240V PRIMARY 240-250 VOLTS
Centre tapped and S d Ref. Amps. P & P
Ref. VA P & P No. 12V 24V L p
No. (Watts) ( 0 III 0.5 0'25 1-35 23
07 20 280 38 213 I 0 0.5 1-74 30
49 60 4.37 45 7) 2 I 2.29 38
50 100 4.89 45 18 4 2 2.86 38
51 200 8-13 53 70 6 3 412 45
52 250 9.83 73 108 8 4 4-S6 45
53 350 I I -88 73 72 10 5 5 14 53
54 500 13-65 91 116 12 6 5.52 53
55 750 20-51 BRS 17 16 8 7 28 60
56 1000 29 IS BRS 115 20 10 10 39 73
57 1500 33 23 BRS 187 30 15 13 59 83
58 2000 37 07 BRS 226 60 30 16-83 BRS

30 VOLT RANGE
Secondary Taps

0-12-15-20-24-30
Ref. Amps. P & P
No. L p Ref.
112 0.5 1.81 30 No.
79 1.0 2.40 38 02

3 2.0 3.49 38 03
20 3.0 4.53 45 04
21 4.0 5.13 53 05
51 5.0 6 41 53 06

117 6 0 716 60 07
88 8.0 9.87 67 18
89 10.0 9.90 73 19

50 VOLT RANGE
Secondary Taps

C 19 -25 -33 -40 -SO

Amps.

0.5 2.58
1.0 3.38

2-0 4-68
30 581
4-0 7.60
6.0 12.10
8.0 12.98

10.0 16.99

P&P

30
38
45
53
67
67
85

BRS

60 VOLT RANGE
Secondary Taps

0-24-30-40-48-60
Ref. Amps. P & P
No.

24 0.5 2-33 38
26 1.0 3.41 38
27 2.0 5.08 45
25 3.0 7.52 60
23 4.0 8.75 67
40 5.0 9.75 73
20 6.0 11.30 85
21 8.0 15-00 BRS
22 10.0 17.S2 BRS
89 12.0 19-98 BRS

AUTO TRANSFORMERS
Ref. VA Auto Taps P &P
No. (Watts)
113 20 0-115-210-240 1.67 30

64 75 0-115-210-240 2.90 38
4 150 0-1 15-200-220-240 1'12 45

66 300 5.82 53
67 500 8.82 67
84 1000 13 611 91
93 1500 18.11 BRS
95 2000 24.20 BRS
73 3000 35 09 BRS

HIGH VOLTAGE
MAINS ISOLATING

Prim. 200/210 or
400/440

Sec. 100/120 or
200/240

VA Ref. P &

60 243 4.37 63
350 247 10-41 95

1000 250 27-06 BRS
2000 252 41-07 BRS

CASED AUTO TRANSFORMERS
240V mains lead input and U.S.A. 2 -pin
outlets. 20VA L3-23 P & P 38p 113W
500VA 110.45 P & P 80p 67W
1000VA 117.51 BRS 84W

BRIDGE RECTIFIERS
50V 2A 30p

100V 2A 35p
200V 1 A 40p
400V 4A 60p
600V 2A 45p
I OAPM 7A6 500V 1225

P&P 155

MINIATURE TRANSFORMERS
with S

Ref. mA Volts P&P

238 200 3-0-3 154
212 1A, IA 0-6,0-6 1.84

13 100 9-0-9 1.41
235 330, 3300-9, 0-9 1.56
207 500, 500 0-8-9, 0-8-9 1.92
208 IA, IA 0-8.9.0-8-9 3.30
236 200, 200 0-15,0.15 1.43
214 300, 300 0-20.0-20 1.93
221 700 (D.0 ) 20-12-0, 12-20 217
206 1A, IA 0-15.20, 0-15-20 3.46
203 500,500 0-15-27.0-15-27 300
204 1A, IA 0-15-27, 0-15-27 3.85

10
30
13
19
30
38
19
30
38
38
38
38

METERS
AVO 8 MKS 250-80
AVO 72 219 75
U4313. II I 80
U43)5° L13-65
(USSR) inc. steel case

P & P 95p

POWER UNITS
A)25 6.9V at 200mA in moulded case
forming a 2 -pin SA plug E345. P & P 25p
CC12-05 Output Switched
3-4-5-6-7-5-9-12V at 500ma. E1.08. P & P 30o

CARBON FILM RESISTORS
SW 10 ohm -I Mohm
90p per 100 inc. P & P

Mains Kaynoctors
1325 P & P 25p

Mains Timer
Delay 1-30 minutes

(Adjustable)
£5.95 P & P 25p

CAPACITORS
MINIATURE CERAMIC

50V 22pf-0.047mfd 305 per DOZ.
PAPER (METAL CASED)

1000V 0.01-0025-0.05-0.1 mfd
85p per DOZ. P & P 15p

PLEASE ADD VAT
INCLUDING P. & P.

ELECTROSIL and SEMI -CONDUCTOR
STOCKIST. Send stamp for catalogue

Barrie Electronics Ltd.
3,THE MINORIES,LONDON EC3N 1BJ

TELEPHONE: 01-488 3316/8
NEARS ST T(1131 STATIONS ALDGATE & LIVERPOOL ST
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TRANSISTORS
BC204 110
BC209C 11p
BC182 10p
BC184 11p
BC212 14p
BC214 16p
BC213 15p
BC213L 15p
ZTX300 15p
ZTX500 17p
2N2454 sip
2N2904 30p
2N2905 27p
2N2219 22p
2N3054 100p
2N3055 50p

FETS
2N3819 46p
2N5459 60o- --
DIODES
1N5401 21p
1N914 5p
BA148 25p
1SJ50 12p
IGP7 10p
NOISE
DIODES
Z1J

75P21M 120p

RECTIFIERS
REC41A 120p
REC46 255p
REC70 40p
EA100/10 100p
MDA942A.1 210p

VOLTAGE
REGULATORS
pA7815 220p
723 i.op
ARRAYS
CA3046 Op
CA3096AE 120p

OP. AMPS
70a8 Dip 39p
71011.05 39p
741 28p
748 Sap
FETMOPA 450p

SPECIAL
PURPOSE
LINEARS
SG3402N 174p
SG34027 174p
5014950 29170
MFC8040 100p

T.T.L.
7402N 31P
7410PC 24p
7420N 24p
7430PC 23p

774477ZN
4SP
75p
49p

74891N 660p
7493PC 89p
74121J 85p
74122N 80p
74123N 144p
74150N 210p

P.E. POWER SLAVES
Special components
available while stocks
last.
Hl ah Voltage.. -
MPSLO1 39p; MPEL51
41p; MPEU07 69p;
MPSU57 850; SDT9203
150p.

Constantan Wire
0.03 ohms cm as speci-
fied for the POWER
SLAVES 20cm lengths
10p.

LISTS
New lists are available
for the:

P.E. SOUND SYN-
THESISER;

P.E. MINISONIC

Please include 7p
stamp or 9 x 4in S.A.E.
with all requests for
lists or information.

:I

MINISONIC
P.C.B.'S

EA006e (Main
Board). £335.
Post free.

EA0011b (Power
supply and Temp.
Stabilisation)
Post free.

NH

£1.84

kisoN
MINISONIC
PRICES
V.C.O.
V.C.F.
ES/V.C.A.
Voltage
Ring.
Noise
Kbd. Control
HE Osc.
Power

All above

COMPONENT
ARE DOWN

(2 required)
(1 required)

(2 required)
Ref.

Mod. (1 required)
Gen. (1 required)

(1 required)
and Det.

Amps

prices are for

lc
KITS-

£3.07
£4.24
£4.98
£0.54
£3.62
£1.64
£3.70
£1.80
£2.41

single kits ofVERO CARD FRAME CASE SYSTEM
As first advertised in P.E. May '75 Issue.
Build your modular project into this superbly styled
economically priced case system.
Send for illustrated leaflet and price list. CASSETTES

NEW ! ! !

"SYMBIOSIS"
a companion tape
to Malcolm Pointons
latest article on
using the Minisonic,
"INTRODUCING
THE MINISONIC".

Each tape V .06, U.K
post free. One of
each for 0.86.

each type and include P. & P. Full
details are included in lists.
Miscellaneous Items
5 way 180° DIN sockets 27p
5 way 180° DIN plugs 34p
Battery connectors 9p/pair
Hook up wire. 36 colours.

+ metre of each 70p
Min. DPDT toggle switch £1 .20

SAVE BY PURCHASING A COM-
PLETE SET OF KITS AS DETAILED
TOGETHER WITH SWITCH.
BATTERY CONNECTORS. HOOK-UP
WIRE AND P.0 B.

Price £38. U.K. post free.

VAT AT CURRENT RATE SHOULD BE
ADDED TO FINAL TOTAL OF ORDER

RESISTORS
Triple rated high stability
carbon film. 7p for 5
Stocked in E24 values from 417
to 3M9
0.5W metal oxide, 16p for 5
E12 values from 10R -1M

POTS GALORE
24mm Carbon without switch. All values log. or lin.
5k(3 to 1MO 25p each

Wire1W
semi -precision. All values 1011 to

25k0 $2p each
Min. horiz. carbon presets. 100(3 to 2,2MO 10p each
Cermet presets, h0,12. mtg., 1013O to 'IMO 45p each
Helical 10 turn W/W, 11(0. 516-1,10kf1 £3.40 each

EATON AUDIO
°

P. O. BOX 3. ST. N E O T S -

HUNTINGDON, CAMBS. PE1 9 3JB

TERMS: MAIL ORDER ONLY.
C.W.O.
Cheques or P.O.'s payable to
Eaton Audio. Orders over £5
tree of P. & P. Otherwise pleaseadd

Huy it with Access

100 in the El.

SOLID STA
HOBBY CIRCI

by R.C.A.

1975 ed.
Pr

I PLA- C

Ao,ef
Igo -1:-:-.7 ----- - '4....4"

DIStounrow

ftwil_a_ imm,',

1 il10
PRICES pawl"

Newest, neatest I MOO

4 -STATION INTO

II

-..i. .
...,.. .,

._..
,-1 -

UNIQUE IC OP -AMP APPLIC
by W. G. Jung
BEGINNER'S GUIDE TO TRAP.
by J. A. Reddihough I

INTRODUCING ELECT
SYSTEMS by I. R. Sinclair
BEGINNER'S GUIDE TO ELEC
WIRING by F. Guillou
INTRODUCING A M
ELECTRONICS by I. R. Sinclair
ELECTRONIC SECURITY SYS
L. G. Sands

ELECTRONICS AND RAD
INTRODUCTION by 61.Nelkon
DIGITAL LOGIC BASIC THEC
PRACTICE by I. H. Smith I

BEGINNER'S GUIDE TO ELEC"
by T. L. Squires I

FIRST STEPS IN TELEVISIO
Sexton I

GETTING THE MOST OUT C
ELECTRONIC CALCULATOR
Hunter I

* PRICES INCLUDE POSTA(

L16.15
Solve your communica
tion problems with this

4 -Station Transistor Intercom system (1 muter and
3 Subs), in robust plastic cabinets for desk or wall
mounting Call/talk/listen from Master to Sobs arid
Subs to Master. Ideally suitable for Business. Sur-
gery, Schools, Hospitals, Office and Hume. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P.& P. 66p.

MAINS INTERCOM NEW MODEL
No batteries --no wires. Just plug in the mains
for instant two-way, loud and dear communication.
On oft switch and volume control. Price 9E541
per pair. I'. 4 P. 65p.

system ever Al 11111111111111111

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

BUY AT DISCOUNT PRICES!
SINGLE UNITS (ID) (Sins X 21ins ...

2fins). 12 DOZEN.
DOUBLE UNITS (2D) (Sins X 4{ins x
2.}ins). t3-50 DOZEN.
TREBLE (3D) 10.50 for 8.
DOUBLE TREBLE 2 d rawers, in one outer
case (6D2), L4.90 for 8.
EXTRA LARGE SIZE (6DI) L450 for 8.

PLUS QUANTITY DISCOUNTS!
Orders over C less 5%.
Orders over

£60,60,

less 74%.

PACKING/POSTAGE/CARRIAGE: Add SOp
to all orders under 110. Orders CIO and over,
please add 10°,, carriage.

QUOTATIONS FOR LARGER QUANTITIES
Plea.* add 1% V.A.T. to total remittance

rii--A umplE (Dept. PM. 124 Cricklewoos1
Broadway, London. N.W.2

NEW' AMERICAN 11,1"f CRADLE

TELEPHONE AMPLIFIER
--------- ......y.O.'

t(,,
*8...-- 7 NW ONLY

dill £11.95
+ VAT 96p

Latest transistorised Telephone Amplifier with
detached plug-in 'meeker. Placing the receiver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficiency
in office, shop, workshop. Perfect for "conference"
calls: leaves the user's hands free to make notes,
consult flks. No long waiting, saves time with
long-distance calls. On/off switch, volume. Direct
tape recording model at 61246 + VAT 61.04.
P. h P. 65p. 10 -day price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PES)
189 KENSINGTON HIGH STREET, LONDON, W.8

THE MODERN B001
BRITAIN'S LARGEST STOCI

of British and American Technics

19-21 PRAED STRE
LONDON W2 IN

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

.
Tel 01-450 4&44

TE

ITS

ce £1.25

ATIONS
rice 62'70.
SISTORS
rice L2.00.
RONIC
rice 11'65.
TRONIC
rice 0.00.
TEUR

rice 0.40.
TEMS by
rice 0415.

10 AN
rice 0-00.
RY AND
rice 0.85.
RONICS
rice L2-10.
N by B.
rice [475.
F YOUR
by W. L.
rice 02.05.

E *

CO.
LIST
I Books

ET
IP
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Sinclair 1C20

/I/111,11M

The watts...
The Sinclair IC20 is a
revolutionary new 20 watts
stereo amplifier kit.

It incorporates state' -of -the -
art integrated circuits - two
monolithic silicon chips each
containing the equivalent of
over 20 transistors! These
deliver 10 W per channel into

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

4 ()speakers. Its cost? Only £7.95 VAT!

and the wherefores.

Get the full technical
specifications...

See what impartial hi-fi
journals thought of its
performance...

And read up on the rest of
the Sinclair hi-fi range...

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

Send for Sinclair's
fact -file now!

See if the answer's here -
the information on the
component you've been
looking for.

Simply cut the coupon and

send it to the no -stamp -needed
FREEPOST address below.

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

Plus information about a
few extras you're sure to find
rather interesting.

You've plenty to gain...
so cut the coupon - now!

Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ
St Ives (0480) 64646

Please send me the Sinclair range fact -file immediately

I Name

IAddress

1

Liuntingdon, Cambs PE174BR

IC/PE/8/75

To: Sinclair Radionics Ltd,
FREEPOST, St Ives,

Please print

"I MADE IT MYSELF"
Imagine the thrill you'll feel ! Imagine how impressed
people will be when they're hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your

own modern transistor radio!
Practical lessons teach you sooner

than you would dream possible.
What a wonderful way to learn-and pave the way to a new,
better -paid career! No dreary ploughing through page after
page of dull facts and figures. With this fascinating
Technatron Course. you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You learn
Radio and Electronics by doing actual
projects you enjoy-making things with
your own hands that you'll be proud to
own! No wonder it's so fast and easy to
learn this way. Because learning becomes
a hobby! And what a profitable hobby.
Because opportunities in the field of Radio
and Electronics are growing faster than
they can find people to fill the jobs!

No soldering-yet you
learn faster than you
ever dreamed possible.

Yes' Faster than you can imagine,
you pick up the technical know how
you need. Specially prepared step-by-step
lessons show you bow to: read circuits
-assemble components-build things
-experiment. You enjoy every minute
of it!

You get everything you need. Tools.
Components. Even a versatile Multimeter
that we teach you how to use. All
included in the course. AT NO EXTRA
CHARGE! And this is a course anyone
can afford. (You can even pay for it by
easy instalments.)

So fast, so easy,
this personalised course
will teach you even If
you don't know a thing
today!

No matter how little you know now,
no matter what your background or
education, we'll teach you. Step by step,
in simple easy -to -understand language,
you pick up the secrets of radio and
electronics.

You become a man who makes things.
not just another of the millions, who
don't understand. And you could pave
the way to a great new career, to add
to the thrill and pride you receive when
you look at what you have achieved.
Within weeks you could hold in your hand
your own transistor radio. And after
the course you can go on to acquire
highpowered technical qualifications, be-
cause our famous courses go right up to
City & Guilds levels.

Send now for FREE
76 page book-see how
easy It Is-read what
others say!

Find out more now! This is the gateway
to a thrilling new career, or a wonderful
hobby you'll enjoy for years. Send the
coupon now. There's no obligation.

POST

TODAY FOR

FREE BOOK

To' ALDERMASTON COLLEGE, DEPT. CPEO4
READING REI7 4PF

CPEO4

Also at our London Advisory Office. 4 Fore Street Avenue.
Moorgste. London ECZY 5EJ. Tel 01-4128 2721

Yes, I'd like to know more about your course. Please send
me free details-plus your big, 76 -page book that tells
about all your courses.

ADDRESS

POSTCODE

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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Practical Electronics Classified Advertisements
RATES: lip 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 EC4A 4AD. Tel. 01-634 4451.

RECEIVERS AND COMPONENTS

VALVES. Radio, TV, transmitting, industrial
1930 to 1975. Many obsolete. 2,000 types in
stock. List 20p. We wish to purchase new
and boxed valves, also transistors. COX
RADIO (SUSSEX) LTD., The Parade, East
Wittering, Sussex. Tel. West Wittering 2023.

DRY REED INSERTS

Overall lengthlength I 85' (Body length 1'11.
Diameter 0.14'. Mae. ratings 250v D.C. and
SOO mA. Gold clad normally open contacts. 7Sp
per dozen; 14.12 per 100; L30.25 per 1,000;
Q75 per 10,000. VAT and post paid.

G.W.M. RADIO LTD.
48/49 Portland Red. Worthing. gams gegg BOW

SPECIAL OFFERS. All including VAT at 8%
or 25% as applicable. 10 x BC107 111, 10
BC108 51, 12 x BC148 51, 4 x 741 8 pin DIL
81, 8 x SN7400 81, 8 x mixed LEDs 11, 100 x
mixed resistors II, 50 x mixed capacitors 81.
Postage free. S.A.E. for lists. Mail order
only to: G. NEWMA N, 12 Francis Avenue,
St. Albans, Ai.3 6I5X.

TTL AT LOW PRICES!
(Fast delivery. All prices include VAT)

Type I/24 25/99 Type 1/24 25/99
7400 0.14 0.13 7473 0.33 0.31
7401 0.14 0.13 7474 0.33 0.31
7402 0.14 0.13 7475 0.45 0.44
7403 0.14 0.13 7476 0.34 0.31
7404 0,16 0.15 7480 0.47 0.42
7405 0.16 0.15 7483 0.89 0.80
7408 0.16 0.15 7486 0.30 0.26
7410 0.14 0.13 7489 2.99 2.80
7412 0.16 0.15 7490 0.46 0.44
7413 0.32 0.31 7491 0.74 0.69
7417 0.30 0.29 7492 0.48 0.45
7420 0.14 0.13 7493 0.46 0.44
7427 0.27 0.25 7495 0.61 0.58
7430 0.14 0.13 7496 0.77 0.69
7432 0.27 0.25 74107 0.34 0.31
7437 0.29 0.26 74121 0.34 0.31
7440 0.14 0.13 74123 065 0.61
7442 0.69 0.63 74141 0.71 0.69
7445 0.89 0.82 74145 0.86 0.78
7447 0.81 0.79 74151 0.91 0.88
7450 0.14 0.13 74153 0.76 0.72
7451 0.14 0.13 74154 1.60 1.55
7453 0.14 0.13 74157 0.87 0.79
7454 0.14 0.13 74174 0.99 0.90
7460 0.14 0.13 74175 0.99 0.90
7472 018 015 74181 2.09 1.95

TTL MAY BE MIXED TO TAKE ADVANTAGE
OF THE QUANTITY PRICES.

I N4001 5p ZTX109 13p ZTX312 14p
IN4002 6p ZTX300 16p ZTX313 17p
I N4003
1N4004
1N4148

61p
7p

ZTX301
ZTX 302
ZTX303

18p
24p
19p

ZTX500
ZTX501

17p
18p

ZTX I07 12p ZTX3I0 12p ZTX502 24p
ZTX108 9p ZTX311 14p ZTX 503 19p

Send S.A.E. for latest lists. 10p P. & P. on
orders under L2, otherwise POST FREE. ALL
GOODS SENT 1st CLASS POST. ALL
PRICES INCLUDE VAT (TTL at 8%; NON
TTL at 25%).

J. C. JONES
Dept. PE8, 46 BURSTELLARS, ST. IVES,

HUNTINGDON, PEI 7 4XX
(Mail Order only)

3 ASS. M.C. METERS L1.30 (40p). BANK OF
20 NEONS 741)(1 I p). 5 -FIGURE RESETTABLE
COUNTER 18/22V, works on 12, £2.50 (3Op).
BOX WITH 20 x LA2 POT CORES +20
I% CAPS L1-50 (50p). COPPER CLAD FIBRE
GLASS PANELS 12+ x 7in 80p; 18 x 4in 75p
c.p. COPPER CLAD PAX. PANELS 54 x
51in, 6 for 65p; 8 x 91in. 3 for LI; 16 x
60p; 12 x I2in,60p. All P.P. 74 SERIES I.C. ON
PANEL(S) 10 for 00p (10p). List of Valupaks,
Computer panels, etc. 12p. Refund on purchase.
71b ASSORTED COMPONENTS L220'c.p.

J.W.B. RADIO
2 Barnfield C Sal., Cheshire M33 IN L
Postage in brackets Mail order only

PRECISION POLYCARBONATE CAPACITORS
ALL HIGH STABILITY -EXTREMELY LOW LEAKAGE
440V AC (± 10%) 63V Range
0'1µH (11x1')50p i1% ±2% 15%
0.2.1µF (1;" x I') 60p 0.47µP 58p 4/1p 38p
0 25µF (IrX VI 82p 1'0µP' 880 MIP 48P
0 47µF (1r X r) 71p 2.2µF 80p 850 58p
05µF (1:' X 1-) 75p 47µH 21410 2145 85p

6814F (2' X ;') 80p 68µF 11.114 11.29 11.09
1 0/15r 12- x r) 91p 10.0µP' 1240 1140 11.40
20µF x 1") 11.22 12.5µF 12.75 1246 11.90

TANTALUM BEAD CAPACITORS -Values available:
0-1, 0.22, 0.47, 1.0, 2.2, 4.7, 6-8µF at 15V/25V or 35V;
10-0µF at 16V/20V or 25V; 22.0µF at 6V/10V or 16V;
33.0µF at 6V or 10V; 4700, at 3V or 6V; 100.0µF at 3V.
ALL at 10p each. 10 for 95p, 50 for 14.
TRANSISTORS:
BC107/8/0 99
BC114 12p
BC147/8/9 10p
BC153/7/8 12p
BC182/182L lip

BC183/183L lip
BC184/184L lap
BC212/IIIL 14p
130547/658A 12p
BF194 12p
BF197 1.8p

BFY50 20p
131,1(31 20p
IIFY62 No
AF178 Mly
0071 129
2N3055 50p

POPULAR DIODES -1N914 13p, 8 for 45p, 18 for 90P;
131916 8p, 8 for 45p, 14 for 90p; 1844 5p, 11 for 50p, 24 for
81; 1N4148 5p, 6 for 27p, 12 for 48p; IN400151p; IN4002
Op IN4003 8;p; IN4004 7p; 154005 74p; IN4006 8p;
IN4007131P.
LOW PRICE ZENER DIODES-400mW. Tol. 5% at
bmA. Values available: 3V, 3.3V, soy, 4.7V, 5.1V, IS -6V,
6.2V, 6-8V, 7.6V, 8-2V, 9.1y. 10V, 11V, 12V, 13V,
13.6V, 15V, 16V, 18V, 20V, 22V, 24V, 27V, 30V. 33V.
ALL at 7p each, 6 for 89p, 14 for 84p. SPECIAL OFFER:
100 Zeners for /1650.
RESISTORS -Sigh stability, low noise carbon film 5%
1W at 40°C, 1W at 70°C. Ell series only -front 2213 to
2-2M 41. ALL at 1p each, Bp for 10 of any one value, 70p
for 100 of any one value. SPECIAL PACK: 10 of each
value 2.20 to 2-2M11 (730 resistors) 16.
SILICON PLASTIC RECTIFIERS -1-3 amp, brand new
wire ended D027: 100 P.I.V. 7p (4 for 280); 400 P.I.V. Op
(4 for 80p).
BRIDGE RECTIFIERS -2; amp: 2.0017 40p; 350V 45p;
600V 55p.
SUBMINIATURE VERTICAL PRESETS -0-1W only:
ALL at 5p each: BOO, 1000, 220 f), 4700, 6800, lk 0,
2.2k II, 4.7k fl . 6-8k11, 10k41, 15k II, 22k0, 47k1) 
100k n, 2.500, 680k 0. IMO, 2.534, 5M.
PLEASE ADD 15p POST AND PACKING ON ALL
ORDERS BELOW L5. ALL EXPORT ORDERS ADD
COST OF SEA/AIRMAIL.

PLEASE ADD 25% V.A.T. TO ORDERS
Send S.A.E. for lista of additional ex -stock Rents.
Wholesale price lists available to bona ode companies

MARCO TRADING
Dept. E.8, The Old School, Edstaston,

Nr. Wem, Shropshire
Tel.: Whisall 464/465 (STD 0948 77)

(Proprs.: Minicost Trading Ltd.)

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
Tapped Auto Transformer, 240V -110V,
80 watts, 12 P.P. New.
Tapped Auto Transformer, 240V -I 15V,
200 watts, E450 P.P. New.
100 Watt Valve Output Transformer.
KT88s, etc. 8 or 15n or 100 volt line out-
put, 11360 P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 2Ix 2x If in with
circuit, 1114 P.P.
Crouzet Geared Motors, 30 r.p.m. New,
LI.75 P.P.
UHF TV Tuners. Transistorised, L2.10 P.P.
Panels with 1.C's on Illp per I.C. min.
order 10 I.C's.
Transformers. 7-5V -1 7-5V IA, i1.12 inc.
P.P. 12-0-12V, 100mA, II25 inc. P.P. 9-0-9V,
100mA,L125 inc. P.P. 29V 50mA, 95p inc. P.P.
6-0-6V, 100mA, EI25 inc. P.P.
Transformer. 24 volt, approx. 1 amp +
6.3V CT approx. 500mA, 11'60 inc. P.P.
Transformer. 20 volt, I amp, EI40 P.P.
Transformer. 45 volt, 2 amp, L338 P.P.
P.C. Board. S/S, 51 x Slin, 10 (or E110 P.P.
Transistorised Timer. Variable delay. 110
or 250V A.G. input. With instructions.
Brand new, 8215 inc. P.P. Size 3" x 2" x 2".
Power Unit Components Transformer.
18 volt I amp F/W bridge rectifier, 2 1250
mfd capacitors, all new 1140 per kit. P.P.
Electrolytic Capacitors, 4,000 MF, 50VW,
41" x 90p. inc. P.P.
Mixed Pack of C280 series Mullard capaci-
tors. 100 for 1110 inc. P.P.

CLEARING DISTRIBUTOR STOCKS, tran-
sistors, diodes, components, etc. Sample
pack 86p incl. postage or send stamp for list.
REDHAWK SALES LTD., 10 Maple Lodge
Close, Rickmansworth, Herts. Mail order
only.

BULK OFFERS
All goods full spec. and marked BF181 f20.00
1N4001 £2 -SO BC116A £800 BF194 t8.00
1N4002 £2110 BC147 f.000 BF195 £6.00
1144003 010 BC149 t8.00 BSY95A 12.00
1144004 t3.110 BC157 t6.00 2G302 t4.00
154005 £4.30 BC158 13-110 252646 £34.00
1144006 t4 - 70 BC159 68.90 2143055 £211.00
1144007 25.00 BC161 £10.00 NE555V £31-00
154148 £.226 BC267 81100 709C 816.00
BC107 67.116 BC328 C10.00 741C 619.00
BC108 E7.00 BC548 01.00 All prices per
BC109 t7-00 BF173 t14.00 min. quantity 100

Ferric Chloride £30 per 100 11b bags (8% VAT).
Miniature mains transformers, 100mA sec: 6-0-6V
t5/10; 9-0-9V t550/10; 12-0-12V t11/10; subminiature
6-0-6V 100rnA t6/10: 12-0-12V 50mA t11/10. £50/100.
Assorted small value capacitors -ceramic. mica.
poly. etc.. £26/10.000. Assorted C280 polyesters DS
10.000. 10uF 25V PC Fi/100; 47uF 40V axial lead £4/100.
Minimum Order £5; Carr. Free. Add VAT at thz
appropriate rate (25%). S.A.E. enquiries.

JUNIPER ELECTRONICS (PE4)
P.O. Box 81, Southampton S09 7EE

BRAND NEW COMPONENTS BY RETURN,
Electrolytics 16V, 25V, 50V, 0.47, 1.0, 2.2, 4.7,
lOmfds,14; 22, 47, Sfp (50V, Op); 100, 7p (50V,
Sp); 220, 8p (50y, 10p); 500, lip (50V, 18p);
1000/25V, 18p. Subminiature bead -type tan-
talums. 0-1/35V, 0-22/35V, 0.47/35V, 1.0/35V,
2-2/35V, 4.7/35V, 10/20V, 22/16V, 47/8V,
100/3V, 11p. Mylar Film 100V, 0.001, 0.002,
0.005, 0.01, 0.02, 3p; 0.04, 0.05, 3)p. Mullard
tubular polyester 400\' E6 series, 0.001-0-022,
3)p; 0.033-0-1, 4;p. Mullard polyester 160V
tubular
ing E6 series, 0.01-0-047, 31p; 0.068, 0.1, 41p;
0.15, 0.22, 6p; 0.33, 7p; 0.47, 9p; 0.68, lip;
1.0, 14p; 1.5/250V, 18p; 2.2/250V, 22p.
Mullard miniature 0333 ceramics 63V E12
series 2% 1-8pF-47pF, 3p; 56pF-330pF,
3)p. Plate ceramics 50V E6 series 470pF-
47,000pF, 2p. Polystyrene 63V. E12 series
10pF-1,000pF, 3p; 1,200pF-10,000pF, 4p.
Miniature highstab carbon film resistors IW
E12 series 5% (10% over 1M12) 112-10MCI,
1.2p; 1N4002, 6p; 1N4006, 8p; 1N4148, 4p.
Postage 10p. Prices VAT incffisive. THE
O.R. SUPPLY CO., 127 Chesterfield Road,
Sheffield, S8 OltN.

CMOS SPECIALISTS
(Sales, consultancy)

Trade -export -enquiries welcome

CD4000AE Dual 3 I/P NOR INVESTOR
CD4001AE Quad 2 I/P NOR
CD4002AE Dual 4 I/P NOR
C04011AE Quad 21/P NAND
C134012AE Dual 4 I/P NAND
C134013AE Dual 13 -type flip-flop OAR
CD40111AE Quad bilateral switch
CD4017AE Decade counter divider
CD4021AE 8 stage static shift register
CD4023AE Triple 3 I/P NAND
CD4O25AE Triple 3 UP NOR
CD4027AE Dual .I -K master slave flip-flop
CD4G46AE Micropower phase locked loop
C04047AE Mono/astable multivibrator
CD4049AE Hex invertor/buffer
CD4050AE Hex buffer (non -inverting)
CD4071BE Quad 2 I/P OR
CD4072BE Dual 41/1. OR
CD4073BE Triple 3 I/P AND
CD4075BE Triple 3 I/P OR
C134081BE Quad 21/P AND
CD4082BE Dual 4 I/P AND
CD4511BE BCD to 7 segment latch decoder

driver
5082-7740 7 segment LED display

Dela sheets 5p. Add 8% VAT + 20p P. 8 P
All devices guaranteed to manufacturers

specifications

CMOS SPECIALISTS
29 Manchester Street, London WI

(Mall order only)

35p
35p
35p
35p
35p
88p

179p
72p

172p
35p
35p
99p

249p
159p

81p
81p
45p
45p
45p
45p
45p
45p

297p
159p
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BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS

TRANSISTORS LC's DIODES& RECT.
ACI 87/ 188 709C TO99 0 30 1N914 004

PR. 0.40 709C D.I.L. 080 1N4148 004
BC107/ 741C T099 0 88 0A202 0 09

BC108 009 741CD.I.L. 0 38 18400/2 0 05
BC109C 011 723C D.I.L. 0.80 184003/4/5 0 06
BC147/8 0-10 747C D.I.L. 0.85 1N4006/7 008
BCY70/71/720.13 7480 D.I.L. 0.38 BRIDOIN
BFX86/137/880

20 555 -8 -Pin 050 WO1 IA
100V 0 20

BYT50 0.18 556 -14 -Pin 1 00
WOO IA

BF1251/2,2 0-12 008-ATES 600V 0 30
0C28 045 283055 0 38 zENER0
0C3.5 0 35
2512646 0 30

D.I.L. SOCKETS
8 -Pin 012

112T88 23-
33V 5% 0 09

083053 014 14 -Pin 012 1 Watt 6.8-
TIP29A 0 49 16.Pin 0 14 0.00V 5% 0.16
TIP31A
TIP41A 044 Please add -09-Red 0.17
TIP42A 090 17% V.A.T. .E.D. Clip 0.02

C.W.O. PLUS P.P. 15p TO
BETA DEVICES

4 High Bridge Street, Waltham Abbey, Essex

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
dr CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

/*Er DEPT. 28
23 AVERY AVENUE
HIGH WYCOMBE

AXIAL PRODUCTS LTD.
BUCKS.

4 ELEMENT FM STEREO
MOO + 25% VAT + 50 P. 8 P.el'
AERIALS

18 ELEM
2200 + 25% VAT + W.& P.
10 EEEE
51.75 + 25% VAT + 50 P. 8 P.

New design. superior quality, Including mounting
bracket and full instructions.

AC117 8 12p
BC107
BC1D8 SoBC 109 10p
GLIB 10p
BC147 10BC,. 1.0
BC149 10p
BC`, 70 121'

13E194 10p
BF 195 10p
EIFY50 15p
BETE1 15p
2742906 20p
2N2926 9p

2 12144404
40010. PP
1W 110

TTL IC
7400 149.
7403 14p
704 .00
7405 tap
7410 14p
7412 16p
',V3 3p
L':. 70p

90p
7474 33p
7490 45p
74121 34p
74180 1050
74192 130p

100141,4.001 ._451

KV
1144002 Sp
104003 ap
1144004 Ile
1144007 7p
1144148 Op

p pip op
555

589741 Map

0 PIP OPski 111p

Components add 25% VAT (except TTL 8%) + 10p
P. 8 P.. over £2 free P. 8 P.
C.W.O. MAIL ORDER ONLY

UNUSED. Guaranteed integrated circuits.
7446 80p, 7442 40p, 7413 20p. Send S.A.E. for
list. PHILLIPS, 1 Lower Marshfield, Mine -
head, Somerset.

01.51p25 0.2 INFRA RED
550pW
Axial lead 40p
1- 5mW
1046£1.10

LEDs RED 19p

with Dale GRE 27p 33p

clip 1p YEL 27p 33p

OPTO-ISOLATORS
1L71 1 51V. 150kH1 II
4350 2 5kV 5MH2 1225

SCR's 50V 100V 400V

705 10 5p 27p 400
TOM 3,1 1p 35p 100

TRIAL T05 2A 400V 609Dell free with III OPTO

AC127 8 150
AF117 70P
BC107 10p
BC106 9P
BC109C 120
BC147/8/9 10P
BC157/111i9 11p
5C167/13/9 lIP
BC169C 12P
8C177/8,9 17p
BC182/3'4,L 11p
BC212/3/4L 12p
BCY70 15p
BCY71 22p
BCY72 12p
BF194/5 12p
BF196/7 14p
BFY50/51 16p
BFX29 30p
BFX84 24p
SSX19/20 16p
0071 1DP
28706 10p
281711 20p
2142219 25rs

2N2904/5 16p
2N2904/6A lap
2N2926(R) 7p

2N2926(G) 12p
2N3053 15p
2N3055 41p
2N370213/4 12p
2N3904/6 16p
2N2646 35p
mPF102 40p
283819 25p
2N3823 30p

VOLTAGE REGS.
7805 Plastic 5V
1.5A £1.50
L129 Plastic 5V
600mA 21.40

BRIDGERECTS.
2A 50V 30p
2A 103V Nip
2A 200V 41p
2A 400V 48pEIR100 Dec 21p

N914 3p
N4001 Sp
N4002 3 lip
N401145 7p
54006 7 6p
N4140 sp
0647 Op
OAP 7p
0A91 Sp
0,495 Op
0A200 Op

00202 7p

ZENER8 B2788
2.7-33V Op

.
NE555V 110p
NE556 £1.10
LM380 C1.00
ZN414 C1.10
7400 16p

D.I.L. SOCKETS
Spin 12p
14 -pin 13p
16 -pin lip
Mice  bushes
T03 TOSS Sp
Delo Pen 70p

OP. AMPS
709 all 25p
741 Spin 29p
748 D.I.L. 38p

PRICES INCLUSIVE + 15p P. & P. (1st class)

ISLAND DEVICES, P.O. Box 11, Margate, Kent
..--

SERVICE SHEETS

SERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S.A.E. with
orders -enquiries. TELRAY, 154 Brook Street,
Preston, PR1 7HP.

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS. KINGS
PATENT AGENCY LIMITED (Est. 1886).
B. T. King, Director, M.I.Mech.E., Registered
Patent Agent, 146a Queen Victoria Street,
London, EC4V 5AT. Booklet on request.
Tel. 01-248 6161. Telex 883805.

MISCELLANEOUS

FERRIC CHLORIDE. Anhydrous, 95% pure.
Double sealed lib packs, 75p; 3 for 111.50; 10
for 54.25 inclusive. Trade enquiries welcome.
Reductions for quantities. R. VANSITTART,
192 Villiers Road, Willesden, NW2 5PU
(01.459 3359).

PRINTED CIRCUIT COPPER CLAD.
Single sided. Quality material. Flame
retardant to N.E.M.A. Spec. Paper Base
(FR2) -k x 7 x 5, 3 for M. Epoxy Glass
(FR4) * x 7 x 5, 2 for St. Also panels
cut to your requirements, quotation by
return. Prices Include P. & P. Cash with
Order.

P. G. OLIVER & CO.
4 Hears:di Lane, Coventry, (1'5 11 1111.

HARDWARE. Comprehensive range of
screws, nuts, washers, etc. in small quantities,
and many useful constructors' items. Sheet
aluminium to individual requirements,
punched, drilled, etc. Fascia panels, dials,
nameplates in etched aluminium. Printed
circuit boards for this magazine, and other
individual requirements, one-off's and small
runs. Machine engraving In metals and
plastics, contour milling. Send 2 44p stamps
for catalogue. RAMAR CONSTRUCTOR
SERVICES, Masons Road, Stratford on Avon,
Warwicks. CV37 9N F.

MAKE MONEY from your hobby by

writing articles for magazines and news-
papers. Hundreds of outlets. Full details
FREE from:

THE WRITING SCHOOL
Dept. PEI, II Ludgate Broadway

London EC4V 6DH

GLASS FIBRE P.C.Bs for nil projects. Drilled
and tinned. Send master and 30p per board
plus Sp per square inch. ELECTRO
CIRCUITS, 4 Ifigheliffe Way, Wiekford,
Essex.

SINTEL
Add 10p P. 8 P for orders under £2
Data. andcircu its wheresppropriate.
supplied with orders or available
separately (send gin x 410 S.A.E.)
ADO 8% VAT -Not 25%

DISPLAYS CLOCK ICA-Kam-KIT
01704(E con, 0 3,1 CC 0-11 11155111014 Olson t5 55
01.707 0 3.1 CA 0-0 MIA. 9., 101800.1 51.16
111.07 0 s.n CA 0,45 PC11 0, 6  01.764 5136
119533 3 0 11,n CC 11.114 6 419 .41009 Cl. KR (016
11114311 0 11.n CC 0.44 Dem com Apt. Wm, L5I
P5011. 0 Men CC 11.111 615104 4 Me 54.55

SOLDERCON P.n. 100 101 Np. 40012. 100014 3.000111.51
C1101 0944 RCA OW MOTOROLA

C0400141 0-11 C0952301 5.11 C0407181 0-16
0040116E 011 11 CCNOMAE 11Or C04073131 041
C04011AE 0-11 00404941 1111 C040101 0.17
C04013AE DOAN C0405001 NAM C13406613E 0.17
CD4015AE 0 13 COMMIE IL1 n 1.1C14501CP 152
0040106E 55 /1 GNOME 11 ft NCI4SIOCP 11n
C04017AE SIN 004136913E 01.01 NC 0516CP 1141
0I0er doplayp ICA RCA CMOS. 11414101s. 10 .04194 send 5 A E 0,
phone 19 3010 7p m I 1 r hoPmtr onformoon
41111EL. 130 ASTON EEEEEE . OXFORD 105551

ENAMELLED COPPER WIRE
S.W.G. I lb Reel lib Reel
10-14 L2.05 11-15
15-19 12.15 1140
20-24 L1.2.0 /145
25-29 L2.2.5 11.30
30-34 L1.35 £1.38
35-40 L2.50 11.45

All the above prices are inclusive in U.K.

COPPER SUPPLIES
102 Parrswood Rd., Withington, Manch 20

Telephone 061.445 8753

IC SOCKET PINS for low cost mounting of 8 to
40 pin DILs. sop (+ 4p VAT) fur strip of 100,
111.50 (+ 12p VAT), for 3 x 100, 84 (+ 32p
VAT) for 1,000. Instructions supplied -send
S.A.E. for sample. 10p P. S. P. for orders
under 22. SINTEL, 53b Aston Street, Oxford.
Tel. 0885 43203.

"PE JOANNA"
BULK COMPONENTS LIST

(page 388 May '75 issue)
EVERYTHING LISTED FOR JUST

£44.61 inc. VAT + OUR USUAL
DISCOUNT VOUCHERS or

WITHOUT DISCOUNT VOUCHERS
MIA.' inc. BY RETURN OF POST

I ILIFIVAT . . . of course!
These are all top quality brand new components
Capacitors and Resistors by Mullard, Diodes by
1.77 etc. F or keyboards etc. see our catalogue40p.
 CT2 Transformer in stock £2.72 inc. VAT 

Maplin Electronic Supplies
P.O. Box 3, Rayleigh,Essex

PCB MANUFACTURERS OFFER: SPECIAL
this month, "P.W." Easybuild organ PCBs In
Epoxy/fibreglass, roller -tinned and drilled
I.P.C. approved, 85.50 (20p) the set. Also
full spec., reedy to assemble PCBs for: "P. W."
Tricolour, 111.25 (12p); Tele-tennis (6 PCBs).
83.50 (15p); Telephone exchange, 270 (12p);
Derby, 70p (8p). "P.E." ORION with printed
layout on PC li, 11.10 (12p); Power slaves
(3 PCI3s), 11.35 (14); C.C.T.V. (2 1'CBs),
11.40 (15p); Smoke detectors ?op (12p);
Digital leaf, Scorpio 2, ferret locator, all 85p
(Op). C.W.O. 1'. & P. in brackets. MANY
OTHERS available. S.A.E. for lists. PRO-
DUCTION SPACE FOR, PCB production,
electroplating, silk-screen printing, tinning
plus all ART/GRAPHIC photographic and
design facilities. Estimates by return or
phone. W.K.F. ELECTRONICS, Welbeck
Street, Whitwell, Worksop, Notts., 880 4TW.
Tel. Whitwell 695 (Derbys.). Callers only to
2/3 Station Road.

A.D. ELECTRONICS supply
EVERYTHING YOU NEED TO FIT A

BURGLAR ALARM
Battery alarm
6in Bell, heavy duty
H.P.I. battery
Flush contact
Surface contact
Large mat
Small mat (stair)
Key switch

£14.50
£7.75
£2.45
75p
75p

£1.85
£1.25
£2.59

AA.D. ELECTRONICS
Warbreck Moor
Aintree, Liverpool L9 OHU
051-525 3440

MISCELLANEOUS
CONTINUED PAGE 690
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SITUATIONS VACANT

Opportunities
in

Electronics
Train to be an Electronics Technician

If you are 16-18 years old
and would like a career in
Electronics, our special
3 year training scheme
provides the opportunity
you are looking for.
We are offering you the
opportunity to become an
Electronics Technician in a
fast expanding industry with
an ever increasing demand
for those with the ability to

understand the practical
workings of complex
electronic equipment.
Our scheme incIddes well
paid employment whilst
training and day release to
attend college to study for
the City and Guilds Electronics
Technician Certificate.
In addition to a practical interest
in electronics you will require
'0' levels or CSE grades in

Maths, Physics and English.
Telephone or write to
R. F Honnor,
Personnel Manager,
G 8-E BRADLEY LTD.,
Electral House,
Neasden Lane, N.W.10.
Tel. 01- 450 7811.

BRADLEY
electronics

A LUCAS COMPANY

LADDERS

LADDERS, timber and aluminium. Tel.
Telford 586644 for brochure.

FOR SALE

*100 WORTH 5 CHANNEL R/C EQUIPMENT.
Part Built. Aeroplane, engine and accessories.
Offers. 051-653 7796.
FOR SALE. Practical Electronics Volume 1
Number 1 to Volume 7 Number 12-Six
volumes bound in Easibinders. Offers to FRY,
Grove House, Elm Grove, Maidenhead.

PRACTICAL ELECTRONICS from Nov. 1964
(1st issue) to June 1975, 220 the lot. Tel.
Leeds 454374.

LABORATORY CLEARANCE. Marconi-Ekco
universal impedance bridge, type TF373/13,
S10. Advance double -beam oscilloscope, type
0325B, as new S45. Solartron storage type
oscilloscope, type QD910, with service manual,
requires servicing, S55. Marconi U.S.W.
signal generator, type TF390G, S10. Advance
signal generator, type 1)1, 1110. liacal 8.4520
frequency meter, S25. Or 5150 the lot.
Buyer collects. Phone 01-478 0023 or write
354 Ilford Lane, Ilford, Essex.

WANTED

WANTED. Company to manufacture and
market new range of electronic musical
Instruments (pat. app. for). Tel. Leeds
530306.

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

ELECTRONIC
CRAFTSMEN
Is your present job routine and uninteresting?

We are a research establishment and our craftsmen are
engaged on a wide variety of work in the fields of
prototype and small batch wiring and assembly, test and
inspection, maintenance fault finding and repair. Why
not join us and enjoy working in first class conditions in
the country.
Earnings are good and our rates of pay are currently under
review. We can offer good housing at low rental (for
applicants who live outside the radius of our Assisted
Travel Area) together with 3 weeks' paid holiday with
holiday bonus, free pension and excellent sick benefit
scheme.
Applicants who should have served a recognised appren-
ticeship or have had equivalent training together with
experience in one of the fields detailed should 'phone
Tadley 4111 (STD 073-56 4111), Ext. 5230, or write to:

Industrial Recruitment Officer
(PA/85/13E) Procurement Executive
Ministry of Defence
AWRE Aldermaston
Reading, Berks. RG7 4PR
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MRC NEUROLOGICAL
PROSTHESES UNIT

Junior Technician
required to work in experimental
medical implant laboratory. Hobby
experience in electronics and/or mechanics
an advantage. School leaver with 4
0 levels suitable. Opportunity for day
release training. Salary scale L1,17641,977.

Applications to:
THE DIRECTOR

MRC NEUROLOGICAL
PROSTHESES UNIT

DeCrespigny Park, Denmark Hill
London, SES 8AF

Tel. 01-703 5411

MEN!
C90 P. vv.

can be yours
Tens of thousands of new computer
personnel needed over the next few
years alone. With our revolutionary,
direct -from -America, course, you
train as a Computer Operator in
only 4 weeks!
It can pay around £35 p.w. as a
starter and can reach over £90 p.w,
After training, our exclusive ap-
pointments bureau - one of the
world's leaders of its kind - intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

London Computer Operators
Training Centre Y38, Oxford Hse.
9-15 Oxford St., W.I. Tel. 01-734 2874

EDUCATIONAL

TECHNICAL TRAINING.
Get the training you need to move up
into a higher paid job. Take the first
step now -write or phone ICS for details
of ICS specialist homestudy courses on
Radio, TV, Audio Eng. and Servicing.
Electronics. Computers: also self -
build radio kits. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
316, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

CITY & GUILDS EXAMS.
Study for success with ICS. An ICS
homestudy course will ensure that you
pass your C. & G. exams. Special
courses for: Telecoms. Technicians,
Electrical Installations, Radio, TV &
Electronics Technicians. Radio
Amateurs. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
315, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

COLOUR TV SERVICING.
Learn the techniques of servicing Colour
TV sets through new homestudy course
approved by leading manufacturers.
Covers principles, practice and align-
ment with numerous illustrations and
diagrams. Other courses for radio and
audio servicing. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
317, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

MISCELLANEOUS CONT'D

DIGITAL CLOCK CHIP, AY -5-1224, with
data and circuit diagram, £3.60 plus VAT.
"Jumbo" LED digits (18 mm high), Economy
type. DL -747, only £2.04 each plus VAT,
post free. GREENBANK ELECTRONICS, 94
New Chester Road,Wirral, Merseyside, L62 5AG.

12 VOLT LIGHTING`(g
yFLUni_13410ERSCNIAENEIT)

with diffuser end onioff Switch.
Idea carom, bolt,

emergency lighting.
etc.

Guaranteedf5.50
Inc VAT and post.
List price £7.02 inc. VAT.

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower Heed-
ing 238.

I.C. EXPERIMENTER'S KITS
Learn about modern electronics with our new
step-by-step kits. Use and understand digital
logic techniques. Kits contain specially selected
I.C.'s, Holders. Veroboard. L.E.D.'s, instruc-
tions and data. Kit One (Gates) and Kit Two
(Fli p -Flops) now available, 1290 each. P. & P. 10p.
Bargain Offer -EXPERIMENTER'S PAK trim
Gates, Inverters, Flip Flops, Counters P. & P. 10p
S.A.E. for further details to: AUTOMATED
HOMES, 69 High Si., BETON, Coventry CVS 323.

(Mail Order Only)

LOW COST LC. MOUNTING. 100 I.C. pin
sockets 50p. Quantity rates. S.A.E. details
and sample. 7 and 8 hole plastic supports
5g/pair. (P. & P. 8p/order). LED (MLED500)
20p each post free. Quantity rates. P.K.G.
ELECTRONICS, Oak Lodge, Tansley,
Derbyshire, DE4 5FE.

BUILD YOUR OWN
YOU ARE INVITED TO SEND S.A.E. FOR
LISTS ON OUR VERY EXTENSIVE RANGE
OF HIGH QUALITY AMPLIFIERS, PRE -AMPS,
F.M. TUNERS, INSTRUMENTS, RADIO CON-
TROL, IGNITION UNITS AND MANY OTHER
KITS.

TELERADIO ELECTRONICS
325 Fore St., Edmonton, London N9

SUPERB INSTRUMENT CASE by Bazelll,
manufactured from heavy duty PVC faced
steel. Hundreds of Radio, Electronic,
enthusiasts and Industrial users are choosing
the cases they require from our range. Make
your VAT go further with our competitive
prices which begin at a low 75p. Examples:
Width, Depth, Height, 7" x 7' x 5' 2245;
8' x 10' x 6" III360; 12' x 8" x 7" £4;
12' x 12" x 7" 1440. Over 200 Models to
choose from. Prompt despatch. Free literature
(stamp would be appreciated). BAZELLI,
Dept. No. 23, St. Wilfrid's, Foundry Lane,
Halton, Lancaster LA2 6LT.

HOME SCIENTISTS
Get the key to a FANTASTIC WORLD of
previously UNHEARD-OF PROJECTS. The
NEW Boffin catalogue lists LOTS of
HIGHLY UNUSUAL, LOW-COST BAR-
GAINS, READY -BUILT MODULES.
Here are just a few examples, there are
stocks morel
Dazzling MINI -STROBE (pocket size) IPSO
PEOPLE DETECTOR .. 14.20
Big -Ear SOUND -CATCHER 64.20
Mini DREAM LABORATORY .. [410
Don't take our word for it though! GET A
COPY AND SEE! SEND ONLY 20p and we'll
RUSH YOU A COPY (YOU'LL GET THE
'GOODIES' JUST AS QUICKLY TOO!)

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh

Ewell, Surrey
(Mail Order U.K. only)

FANTASTIC

MEASURES

90 x
ELECTRONIC

Amazing
8 fields

M IC ROT

ONLY
10 x 18mm

ZERO Cl

Value
of measurement

and 40 ranges

NEW
EST

-?,T___,,

50Fig&i:r-.fj

80

£11.95at

PRINTED CIRCUIT
BOARD IS REMOVABLE
WITHOUT SOLDERING

Volts d.c. II ranges: 100mV. 2V. toy, 50V. 200V, 1.000V
(20111/V). 2% precision on d.c. and  c.
Volts .c. 5 ranges: 1 5V. 10V. 50y. 250V. 1,000V litlifliV)
Amp. d.c. g ranges: 50uA. 500uA. 5mA, 50mA. 500mA. SA
Amp. e.e. S ranges: 250uA. 2.5mA. 25mA. 250mA. 2.5A
Ohms granges:Low Q. CI x 1. CI x 10. CI x 100 (from li10
di fl until 5MCI).
V Output 5 ranges: 1.5V. 10y. 50V. 250V, 1.000V.
Decibels 5 ranges: +6d91. + 22dB. * 36d13. + 50dB.
+820B.
CapecIty 4 ranges: 250, 250pF. 2,500uF. 25.0000

- . SUPERTESTER NOR ICE
20.003 Ohm per Volt sensitivity

,, 2.. 1 1-C...",.  Fully screened against external
:.4.---,-:'-',.'_,:,:!° magnetic fields  sew width

and small
95 x'''",

cm dimensions (129 x
32mm)  Accuracy and

`"""'". (1% in D C., 2% in A.C.)stability
' of indicated

- '
,.. reading  Simplicity

and readability- and saw of use
Full range. of accessories

 1.1:00 times overload  Printed
circuit board is removable without £18.50de -soldering  More woes than any Accessorise Extra
other meter. Ask for free catalogue.
Accessories (extra) available to convert Microtest BO
and Supertester 650R into following LIGHTMETER.
GAUSS METER. ELECTRONIC VOLTMETER. AMPER-
CLAMP. TRANSISTOR TESTER, TEMPERATURE
PROBE. PHASE SEQUENCE INDICATOR. Cl x 100kf1
Multiplier. SIGNAL INJECTOR -Send for details.

MORE RANGES FOR
LESS MONEY! i

AC/DC MultImeter type U4324
A -DC 0-06-3A-6 Ranges.
A -AC 0.3-3A-5 Ranges. 81 i

V -DC 0-6-1200 V-9 Ranges.
V -AC 3-900 V-6 Ranges. .
Frequency in the range of 45 to *,.....

20kHz. Resistance, 500 ohm to '.1
5 Mohm-5 ranges. Decibel- - 10 ,, ,_
to . 12dB. Accuracy *2'5%. DC ''101%,-,-"'
... 4% AC. Dimensions 167 x 96 1111:11

ill

x 963".£ 25Only

ALPHANUMERIC NIXIE TUBES 87971
The Alphanumeric
NIXIE tube has the
ability to display
all the letters of
the alphabet,
numerals 0 thru 9
and special g
characters in a

single tube.
From the stand-
point of both read-
ability and elec- -,1-.

trical characteris- i , 1

ties. the Alpha-
numeric NIXIE tube provides many unique benefits
including * 170V-21mA * All d.c operation * Uniform.
continuous line characters of equal height * Memory
with simple solid state drive circuits * Readability in
high ambient light . . 200 footlamberts brightness
* Long. life with no loss of brightness * Character
height 2fin
Bases for above Op each.
Price only 99p each plus 1813 P./P.

JUST ARRIVED! !
NUMERIC INDICATOR TUBES

Ultra -long life. high quality. 0-9 and 2 independent deci-
mal points. Supply voltage 200V d.c. Current 14mA.
Pulse duration 1000s Chewier height 0'51. overall
size 1 4.
Brand new, guaranteed. Surplus to manufacturers
requirement. Type 85053.1

1-25 £1.00; 25+ 90p; 100+ 80p;
1,000+ price on application.

Add 0% VAT to all Mims v 35p P. A P.
ELECTRONIC BROKERS LTD.

49-53 Pancras Road, London NW1 2QB
Tel. 01-837 7781
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fibre optic suppliers
MARE'S TAILS. Build  decorative display with this
professionally finished unit, 22in diameter with 7.003.
fibres. Looks immaculate. 210.
PISROFLEX SIZE 1. Flexible 440 strand glass, light conduit,
bundle die 1 14111m. 40p per metre (23 per 10m),
FISROFLEX SIZE 4. 2 28rnm bundle OW 21.110 per metre
(012 per 10m).
CROFON11110. 64 -strand plastic light conduit. bundle dis
1 Omen. O.D.3 -3rnrn. 01.20 per metre (29 per 10m).
PLASTIC OPTICAL MONOFISRE. For multiple illumination
from one source. display Internal illumination. effects.
optical coupling, etc.
FP20 (0.5mm die.) -110p per 10m; C4 per 100m.
FP40 (1mm die.) -(2.20 per 10m; E15 per 100m.
FP80 (1 5mm die.) -24 per lam. 230 per 1008.
OPTIKIT 103. Contain. 2m Crofon 1610 plus Sm each FP20.
FP40. FP80 plus polishing compound. A handy pack for
the experimenter and laboratory. 54.90.
LENSES AND REFLECTORS. We stock  range of s lenses
and 5 reflectors for use in proximity detectors, intruder
detectors. batch counters. tachometers, short range
optical communications.
OPTIKIT U. 1 each of 6 lenses, 23.
OPTIKIT ARS. 1 each of 5 reflectors. 22541.
CIRCULAR POLARISERS. Cut that glare. Reduce specular
reflection by up to 20 . -enhance contrast on crts. LED
dispisys. nix's. instruments, etc. Available in red/amber/
green/neutral 50mrn square 70p, 75mm 21'40; 150mm t4.50.
LIGHT SOURCES AND DETECTORS: MV54 Miniature
(2mm) Red LEO. 20p (10 + 17p); MLED500 T092 Red LED.
20P (10. 17p): ML 002 Infra -Red Emitter. 3111p (10+ 25p).
XC209-R 3mm Red LED. 20p (10. 12p); XC209-Y or -G
Yellow/Green. 30p (10+ 29p), 2N5777 High Sensitivity
Photodarlington Silicon Detector, gain x 2,500. 50p
(10  42p), MRD150 Silicon Phototransistor-high speed,
4pe good sensitivity. 70p (10+ 67p).
NEW MLS203. Latest Motorola Light Activated SCR.
High sensitivity 10mW/cm2. high current 400mA (5A peak),
80V. Switch small motors or relay direct from optical
control. up to 24W power. 01.30 (10* 21.10),
SEOSISSOT/R ULTRASONIC TRANSDUCER PAIR. Suit-
able for "Ultrasonic Doppler Shift Intruder Detector'',
Practical Electronics. March 1975. Tx/R. pair E3.50.
SE13511-25T/R NIC TRANSDUCER PAIR. NEW The SE05B-40T/R has proved to be an
extremely popular item in our range and we are
therefore introducing the 25kHz version. Although bend -
width is lees at I- 5MHz. sensitivity is bettor by 10dB.
Suitable for burglar alarm systems. proximity ewitches.
counters. level meters, anti -collision devisee. 25kHz
Tx/Rx pair 23-70.
Plea. add 8% VAT to price. above (pl. 22p on order.

less than C3) Send 9in . Sin S.A.E. for short form Het.

FIBRE OPTIC SUPPLIERS
(Dept. PE), 2 Loudoun Road Mews

London NW8 ODN
(Please note change of address)

35 WATT/CHANNEL
Stereo Amplifier Chassis

Just needs 50 volt, 2-3 amp power
supply. I glass fibre P.C.B. board
including DIN sockets, etc.

35 WATT RMS a 412 ch.
25 WATT RMS to 812 ch.

Disc 2mv. Aux. I, Aux. 2, tape
200mv, C38 inc. P. & P. 50p.

P. F. STEVENS ELECTRO-ACOUSTICS
8A CLARENCE ROAD

SOUTH BENFLEET, ESSEX

BUILD

THE TREASURE TRACER

MK III Metal Locator

VarIcap tuning
Britain best selling metal locator kit
Fitted with Faraday OHIO
Speaker and earphone operation
Knocks down to only 17In
Prebuilt march coil &monthly
Elm transistor circuit
Thoroughly professional finieh
You only n.d soldering iron. screw-
driver, pliers and snips
As aeon on 1313C-1 and BBC -2 TV

Send stamped, addressed envelope
for leaflet

Complete £10  90 tutIrd £15.25
Post 150p 92p VAT Ohio Post 60p El 27 VAT (10i)

MINIKITS ELECTRONICS, 6g CLEVELAND ROAD
LONDON E18 2AN (Mail Order Only)

OSMABET LTD We make transformers
amongst other things

AUTO TRANSFORMERS 110-200 220 2400
30W 02.10; 50W. C2, 70, 75W f3 45:100W.CO, 500W C12,
750W £16 -SO, 1000W t20  35. etc

LOW VOLTAGE TRANSFORMERS
Prim 200 240V a c 5V IA. 68p, 6 3V 1 5A El 45:39
C1 SO; 6A £3,(10, 12V 1 59 et .110, 3A 03.30; 6A CT
01-50; 18V 1 5A CT. [3.30; 24V 15A CT. [3.30; 3A CT
[I.50; SA. MI i 75, 8A. 01.70: 12A, [12.40; 40V 3A CT
EC 50V 6A CT C15.75: 25V 2A  25v 2A 0E40: 12V
49 - 12V 4A. HISS
LT TRANSFORMERS TAPPED SEC. Prim 200/240V
0-10-12-14-16-18V 2A. 0.30, sok [4.50.
0-12-15-20-24-30V 2A. IC 20; 4A CC
0-5-20-30-40-60V 1A. G-20; 2A. HE
0-40-50-60-80-90-100-110V 19. ES 40.

MIDGET RECTIFIER TRANSFORMERS
For FW rect 200 240V a c 6-0-6V I SA or 9-0-9V IA
01.65 each. 12-0-12V IA or 20-0-20V 0 75A or 9-0-9V
0 3A or 12-0-12V 0 25A or 20-0-20V 0 15A or 6V
8 SA - 6V 0 SA or 9V 0 35A  9V 0 35A or 12V 0 25A
 12V 0 25A or 20V 0 15A + 20V 1 5A, ail at S1 .90 eech

MAINS TRANSFORMERS
Prim 200.240V a c TX6 sec . 425-0-425V 500 MA
6 3V CT 60. 6 3V CT 6A. 0-5-6 3V 3A 6111.75, Tot
425-0-425V 250 MA. 6 3V CT 4A 6 3V CT 4A.
0-5-6 3V 3A. £11-25; MT3 Prim 0-110-240V. sec
250V 100 MA. 6 3V 2A. E S. £3.75.

0/P TRANSFORMERS FOR POWER AMPLIFIERS
P P sec tapped 3-8-15 ohms, A -A 6 6141-1 30W CII 75,
A -A 31,1) SOW £10.15; 100W (EL34 KT88. etc I. £1725.

G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 35p.
HI Fl SPEAKERS
Sin 811. S1 15; 7 . 4in 1513 MOO, 6 Sin 3. 8. 15 or
2511. C1.75 each Bin 41I. El 50, EMI 13 x 8m 81).
450 CCM gin twin cone 811. 02; 8  Sin 3. 8. 15 or

8011. [1 .75.

LOUDSPEAKERS
2}in 8 or 7511. 26,in 8 or 2513. Sin 3. 8 or 3511. 3fin an.
1511 or 8011. 95p each. Sin 3. 8 or 2513. 5 k 3in 3 or ail.
[1.15, 7 4in 3. 15 or 2511. 10 s 61n 311. 21.50.

SPEAKER AUTO MATCHING TRANSFORMER
12W 3 to 8 or 15/1 up or down. [1.50.

TAPE RECORDER MOTORS
New. blowers. fans. etc . 110V a c 60p. CI pair
-INSTANT" BULK TAPE/CASSETTE ERASER
Instant erasure. any diameter tape spools, cassettes
demagnetises tape heads. 200/240V a c 63.75.

SYNCHRONOUS GEARED MOTORS, 2001240V sc,
Brand new. Smiths, Built-in gearbox. 2r ph 75p each

Carriage and VAT extra on all orders
S.A.E. ENOUIRIES. LISTS. MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HAS 8YG

Tel 01-958 9314

SYNTHESISER
Modules by Dewtron®

A144444 *I
al 4. 44 'd

4 44,4, 1111 4.1'4 J 4 °- xv) 4s2 6.) 1).:

1111111 U1 11 \\\

The synthesiser illustrated was built using Dewtron
modules, as sold to constructors for some years now.
With over 10 years' experience in mail-order, we have
supplied many famous people and groups. Over 30 types
of synthesis modules, some of extremely precision
design. e.g. VCO-2 log -law oscillator; 3 -wave o/ps:
sample/hold/envelope module; pitch -to -voltage
module allowing a whole equipment to "play itself" in
unison/harmony with any solo input or voice. Modules for
sequencer construction, too. Famous "Modumatrix"
patching system makes other patching a thing of the past'
Send just 20p for full catalogue to:

D.E.W. LTD.
254 Ringwood Road, Ferndown

Dorset BH22 9AR

N.S.E. Professional Standard KITS
The first two of a range of kits to appeal to both the novice and the
experienced assembler. Branded devices and high quality components
used throughout.

3 CHANNEL SOUND TO LIGHT UNIT
1,000 Watts per channel Fibreglass P.C. Board

High sensitivity up-to-date design giving scintillating performance. Kit
includes all components inc. mains -Transformer. Transistors and
Triacs. Step-by-step instructions are provided. All you need is a soldering
iron, etc. No technical knowledge required. In the unlikely event of you
being unable to get the unit operational it may be returned to .us for
correction.

PROFESSIONAL QUALITY AT THE UNBEATABLE PRICE OF 01.50.
Carr 50p

5 WATT GUITAR PRACTICE AMPLIFIER
WITH TREMOLO
Fibreglass P.C. Board

High quality unit with bass and treble controls plus speed and depth
controls -Kit includes mains Transformers. etc. as above. Get it going
service. Another N S E. first at only E9.70. Carr. 50p

NOTE -PRICES INCLUDE VAT!
Send cheque P.O. or Access number (cash in registered envelopeonly) to.

N.S.E. KITS
333 WHITEHORSE ROAD, CROYDON, SURREY
Shop open Mon Sat. 9 30 a m -5 p m Tel 01-689 3685

Please quote magazine when ordering
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7400
7401
7402
7403
7404
7405
7406
7407
7406
7409
7410
7412
7413
7414
7416
7420
7422
7423
7427
7430
7432
7437
7440
7441
7442
7447
744s
7450

I3p
14p
14p
11lip

lip
lip
31Ip

limp
lip
I3p
21p
32p
Op
33p
14p
25p
32p
37p
lip
25p
23p
14p
lop
60p
?Sp
70p
lop

7451
453

7454
460
470
472
473
474
475
476
490
481
482
483
484
485
486
489
490
491
492
493
494
495
496
4107
4121
4122

lip
lip
lip
27p
25p
30p

Sip45p
30p
Sip
115p

70p
80p
11

1205pp

30p
270p

40p
75p
45,
40p

6Sp
71p
30p
30p
40p

74123
74141
74142
74151
74153
74154
74155
74156
74160
74161
74162
74163
74164
74166
74174
74175
74180
74181
74182
74185
74190
74191
74192
74193
74194
74195
74198
74199

66,
250p

SSp
72p

1509
76p
7118,

911p

Mp
Mp

120p
1313p

120p

100p
Np

340p

1:t
150p
1541p

120p
120p
110p

79p
1118p
185p

Popular Op Amps
709 OPA with eel comp
710 DM comparator
741 OPA with ,r4 comp MI pm DM/
747 Duel 741
740 094 won ear comp

30p
409
259
70p
39p

LINEAR I.C.
CA3046 Transistor Array
CA31348 4 Independent Amphflers
WL8038 VCO Fun Gen 14 -pin OIL
LM301A Op Amp warn eel comp
LM360 Audio Amplifier
LM381 Stereo Pre Amp
LM3900 Ouad Op Amp
MC1310 Codes. FM Stereo Dec
MC1312
MC1314 / SO Quadraphonic Dec
MC1315

sOp
230p
275p
349

1S Op

9Sp

70p
290p

1100p

MFC4000
MFC6040
NE536
NE555
NE556
NE560
NE561
NE562
NE563
96565
NE566
NE567
TEI.4570
TBA800
TBA810
TBA820
ZN414

yW Audio Amp
Electronic Artenuator
FET Op Amp
Timer 8 -pin DIL
Dual 555 14 -pin OIL
PLL 16 -pin OIL
PLL with AM Oomod 16 -pin
PLL with VCO 16 -pin
PLL FM IF Domed. 16 -pin DIL
PLL 14 -pin OIL
Function Generator 13 -pin DIL
PLL Tone Decoder 13 -pin OIL
AM FM Red. receiver
5 Watt Audio Amp
7 Watt Audio Amp
2 Wall Audio Amp.
TRF Radio Receiver

Dots sheets on above I C 9 10p each

tip110p

250p
45p

100p
325p
325p
325p
3009
325p
200p
2S0p
Slap

00p
100p

110p
110p

CLOCK I.C.s
AY -5-1224 16 pin DIL 500p

MM 5314N 24 pin DIL 430p

24 pin DIL Socket 100p

Data sheets 20p each plus S.A.E.

VAT 8% on above I.C.s.

Low Profile OIL Sockets by

Texas
8 pin 13p, 14 pin 14p, 15 pin 15p
Mica , 2 bushes for T03 8
TO66 5p

VOLTAGE REGULATORS (PLASTIC)

723

DIL 45p

Cala sneem
on vol rags
10p each

1 Amp -VS
5V 7805 140p

12V 7812 140p
15V 7815 140p
18V 781 140p
24V 7824 140p

-V
79 5 250p
79 2 250p
79 5 250p
79 8 220p
79 4 250p

SCR-TMYRISTORS
50V 100V 400V 600V

14 40p 42p 50p 70p

3A 43p 49p 7Sp
7A - 90p 114p

12A 140p 1110p 175p 250p
18A -- 170p 190p 270p
Other
131106 1405. C108D 46p. MCR1012 p

100p

Other
293525 Ip
294441 1 Sp
294444 1 Sp
2N5060 7P
295062 40p
2N5064 Sp

TRIACS 100V 400V 500V
3A 85p 95p 120p
6A 88p 120p 1509

10A 109p 154p lisp
15A lisp 1110p 200p
Ot er
40430 99p, 40486 95p, 40669 99p.

BR100 DIAC 21p

Transistors
AC126 7 I1p
AC128 I1p
AC176 I1p
AC187 12p
AC188 11p
41)149 43p
AD161
AD162
AF114 5
AF116 7
AF139
AF239
BC107 8
BC109 C
BC147 8
BC149
BC157
BC158
BC159
BC169C
BC177
BC 178
BC179
BC182 3
BC184
BC212

lip
311p

13p
13p
30p
44p
9p

10p
7p
9p

10p
1p

10p
12p
lip
17p
lip
10p
tip
11p

BC213
BC214
80124
BD131
131)132
BF115
8E167
BF173
BF184
BF194
BF195
BF196
BF197
BFR39
BFR79
BFX2030
BFX13456
BFX87.8
BFY50/1 2
BRY39
MJE340
MJE2955
MJE3055
mPSUO6
0C26
0C28
0C35

10p
13p
75p
42p
45p
22p
23p
25p
22p
Op

11p
12p
H
211pp

30p
215p
24p
lap
34p
46p
Np
Up
58p
479
Sip
4119

0C36
0C41 2
0C44,5
00701,2
0073
0081,2
OCes,4
TIP2955
TIP41A
TIP42A
ZTX300
TrX500
ZTX108
29697
29698
2N706
29708
2N930
291131.2
291302 3
291304,5
291306.7
291308,9
2N1613
291711
291893
2N2219

52p
15p
11p
11p
40p
12p
Hp
70p
lip
70p
12p
15p
Sp

13p
30p
12p
lip
18p
lop
17p
21p
28p
Zip
20p
20p
27p
Hp

2N2 11 2 Hip
292369 14p
292 84 30p
292904 20p
292905 lip
292926R8 Sp
2929260 ip
292926YG fp
293053 lip
293054 45p
293055 50p
2N3442 140p
2937023 lip
293704.5 11p
293706,7 I1p
293708.9 9p
293772 11111p

2N3773 220p
293903,4 16p
2143905/6 16p
294058 15p
294060 13p
294289 tip

40361 439
40362 45p
40594 75p
40595 85p

UJTS
TISA3
2N2160
2N2646
294871
296027

FETS
BF244
MPF102 3
MPF104 5
293819
293820
293823
2N5457
2N5458
2N5459

27p
70p
36p
30p
Op

36p
30p
30p
Sop
57p
50p
30p
30p
30p

MOSFETS
40603 Sep
40673 Sip
39128 7Sp
39140 asp
39141 75p

Diodes
BY100
BY126

BY127

0A47
0670
0A79
0A81
0A85
0A90
0A91
0A95
0A200

15p

12p

10p
7p

ip
7p
7p

9p

6p

6p
7p

6p

0A202
IN914

IN4001
IN4004

IN4007
I/44148

7p
4p

5p

13p

Op

311

OTHER
BA145 15p

BA148 13p

LED

TIL209 16p

ZENERS
3 3V to 33V
400mW 9p

1W lap

Tunnel
AEY11 50p

Varlcap
BB105 30p

Nolo.
ZIJ 90p

BRIDGE RECTIFIERS
50V 100V

0.256 - 20p
1A 22p 24p
2A 30p 35p
4A
6A 58p Up

400V

27p
45p

600V

29p

Wp

C-MOS I.C.,
CD4000AE
CD4001AE
CD4002AE
CD4009AE
CD4011AE
CD4013AE
CD4016AE
CD4017AE
CD4018AE
CD4022AE
CD4023AE
C04024AE
CD4027AE
C04028AE
CD4029AE
CD4046AE
CD4047AE
CD4049AE
CD4054AE
CD4055AE
CD4060AE
CD4071AE
CD4081AE
CD4510E
CD4511AE
CD4528AE

1p
1p
1p
Bp
2p
55p

120p
50p

175p
169p
19p

1211p

91p
140p
175p
202p
154p

1909
1Np
229p
26p
26p

1110p
236p
120p

()PTO-ELECTRONICS
ORP12 50p OCP70 30p
09960 60p OCP71 90p
09961 60p 295777 40p

LEDS
TiL209 with clip lip.
Green. Yellow with clip 35p.

SEVEN SEGMENT DISPLAYS
3015F 0 35in DIL 120p
DL704 0.33in DIL 130p
DL707 0,33in DIL 135p
D1747 0-63in OIL 225p
MAN -3M 0.127in PCB 100p
MAN -4 O 19in DIL 1$0p

VAT RATES
8% on T T.L.s. C-MOS.

Truce. Opto-
Devices. lockets and V.R.
25% on all others.

Minimum order E2 P. & P. 20p. MAIL ORDER ONLY Government. TECHNOMATIC LTD
Please add VAT as shown. colleges, etc., orders welcome.54 Sandhu st Road,London NW9 Tel. 01-204 4333
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RELAYS Sml EI NMI EANT Su, RPEL ERSESLEAVY, SE tc

Col. I 1 )

Coil ohms
2 3

52 4-8 2 c/o 70p
Col. (2) 58 5-9 6 c/o 80p
Working 185 8-12 6M 60p
d.c. volts 230 9-18 2 c/o 70p
Col. 3 430 15-24 4 c/o 80p
Contacts 700 12-24 2 c/o 60p"
Col. (4) 700 16-24 14M 2B 60p*
Price 700 16-24 4 c/o 80p

1,250 18-36 2 c/o 60pHD= 2,500 31-43 2 c/o HD 60p
Heavy duty 2,500 36-45 6M 60p

9,000 40-70 2 c/o 60p.
15k 85-110 6M 60p

Incl. Base. All prices incl. P. & P.
OPEN TYPE RELAYS
6 VOLT D.C. I make contacts 35p. Post I5p.
9 VOLT D.C. RELAY
3 c/o 5 amp contacts. 70 ohm coil. 75p. Post I5p.
12 VOLT D.C. RELAY
3 t/o 5 amp contacts. 120 ohm coil. 75p. Post 15p.
24 VOLT D.C. 3 c/o 75p. Post I5p.
ENCLOSED TYPE RELAYS
24 VOLT D.C. 3 c/o 75p. Post 15p. Base I5p extra.
24 VOLT A.C. Mfg. by ITT.3 h.d. c/o contacts.
SSp. Post 15p. Base I5p.
55 VOLT A.G. RELAY
3 h.d. c/o contacts. Price SSp. Post 15p. Base 15p.
100 VOLT A.C. 3 c/o sealed type. 7SP. Post I5p.Base ISp.
240 VOLT RELAY
3 h.d. t/o contacts. Price 75p. Post 15p. Octal
plug in base 15p extra.
230/240 VOLT A.C. RELAY. Mfg. by Arrow 2 h.d.
15 amp c/o contacts. Amp connectors. Price LI.
Post I5p.
220/240 VOLT A.C. RELAY
3 c/o 5 amp contacts. Sealed. Mfg. ISKRA.
L125. Post 15p. Base 15p extra.
CLARE-ELLIOTT TYPE RP764I G8
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c'o.
70p post paid.
I IOV. 2 Os. 20 amp contacts. L1.25. Post 10p.
Many others from stock -phone for details.

VERY SPECIAL OFFER
Honeywell Type N100
10A changeover micro switch.
10 for 4250. Post 25p.

PUSH BUTTON
MICRO SWITCH. 5 amp. c/o
contacts. NEW. 20 for L2. Post
I5p. (Min. order 20). Ditto press
to break, 20 for L1.50. Post 15p.

SUB -MINIATURE REED
RELAY 3-9V d.c. 250 ohm Coil
Single make, size 14 tin.Outstanding Value only -LI for six. (ISO for ten. Post ISp.in(M. order

wks. ...N.V111

LATCHING RELAY
Twin latching relay, "flip-flop" 2 c/o
each relay. Mains contacts. I I 5V
A.C. or SOV D.C. operation. 240V .
A.C. with 2.5K resistor. 85p. Post 15p.

11...1

TRIAC
Raytheon Tag symmetrical Triac. Type TAG.
250/500V, 10 amp, 500 p.i.v. Glass passivated plastic
triac. Swiss precision product for long termreliability El.00. Post 10p. (Inclusive of Data and
application sheet.) Suitable Diac 18p.

230/250 VOLT A.C. SOLENOID
Approximately 141b pull. Size of feet I 1 .1Price L1.00. Post 15p.
HEAVY DUTY TYPE. Approx. 14 lb. pull. L250.
Post 30p.

24 VOLT DC SOLENOIDS
UNIT containing I heavy duty solenoid approx. 25I6
pull I inch travel. Two . approx. I lb pull -', inch
travel. 6  approx. 4oz. pull 4 inch travel. One
24 volt d.c., I heavy duty single make relay. Price
L2.50. Post 75p. ABSOLUTE BARGAIN.
COIN MECHANISM (Ex London Transport)
Unit containing, selector mechanism for I p, 2p and
Sp coins. Micro switches, relays, solenoid operated
hopper. 24 volt D.C. Precision built to high stand-
ard. Incredible VALUE at only L2.50. Post 70p.
VAT 25':,,.

CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd.
Precision continuously rated.
smooth running, 230/240V a.c.
motor 80 c.f.m. As illustration
but with round aperture. L6.50.
Post 50p.

All Mail Orders -Callers -Ample Parking
Dept. PE8, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

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

IN PUT 230 240V a.c. 50 60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (I amp) L10.00
0.5 KVA (24 amp) (MAX) LI 1.50

I KVA (5 amp) (MAX) LIS00
2 KVA (10 amp) (MAX) L27.50
3 KVA (15 amp) (MAX) 130.00
4 KVA (20 amp) (MAX) L60.00

375 amp (MAX) L10250
CARRIAGE AND PACKING EXTRA
OPEN TYPE I amp (panel mount) L10.00

L.T. TRANSFORMERS
0, 6, 12 Volt at 10 amp. [5.60. Post 70p.
0, 10, 17, 18 Volt at 10 amp. 0 90. Post 70p.
0, 4, 6, 24, 32 Volt at 12 amp. L9.90. Post 70p.
0, 6, 12 Volt at 20 amp. L9. Post 70p.
0. 12. 24 Volt as 10 amp. L9.20. Post 70p.
0,6, 12, 17, 18, 20 Volt at 20 amp. L10.40. Post 70p.
Other types to order at short notice -Phone your
enquiries.

aSTC' 6" RED ALARM BELL
24,48 volt DC. Brand New.
Pt ice LI. Post 50p. VAT 25",,.
'GENTS' 6" ALARM BELL
200/250V AC/DC. Brand New. Price LS. Post 75p.
VAT 25%.

REVERSIBLE MOTOR
A.E.I. t, h.p. reversible motor 100,
120 volt A.C. 50.60 cycle 1400 1680
r.p.m. Flange fixing. Dia. 4',
length 61', shaft I" x ". Brand
New. Price L2.50. Post 50p. Suit-
able 110'240v. 150 watt Auto Transformer L310.
Post 50p. (Post for both items together 75p.)

230/240 VOLT A.C. MINIATURE MOTOR.
20 R.P.M. Price LI. Post 15p.

BODINE TYPE N.C.I.
GEARED MOTOR
(Type J) 71 r.p.m. torque 10 lb. in.
R ible 1170th h.p. cycle 0.38
amp. (Type 2) 28 r.p.m. torque 20
lb. in Reversible 1/80th h.p. 50 cycle 0.28 amp.
The above two precision made U.S.A. motors are
offered in 'as new' condition. Input voltage of motor
115V A.C. Supplied complete with transformer for
230 240V A.C. input.
Price, either type L6.25. Post 65p or less trans-
former L3.75. Post 50p.

'FRACM0' 240 VOLT A.C.
50 cycle SINGLE PHASE
GEARED MOTOR
33 e.o.m. 301b. ins. Reversible.
Fitted with mounting feet.
Brand New. L14. Post £1.00.
(Total price incl. VAT £16.20).
9-12 VOLT D.C. GOVERNED REVERSIBLE
MOTOR
Machine cut gear train, giving
final speed of 2 r.p.m. with cam
driving 3 sub -miniature micro -
switches (removable). Spindle
12mm long 6mm dia. Built to
PO spec., in heavy metal hinged
case. L3.75. Post 40p.

'CARTER' 230 VOLT A.C r
GEARED MOTOR 'L.,-ti. 1
230/240V A.C., smooth. powerful. `""" -
continuously rated. Two types: 32 F, '
r.p.m. or 110 e.o.m. Either type ,

L4.50. Post 50p.

POWER RHEOSTATS ! ! !

uperior Quality Precision Made
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
duty brush assembly, continuously
rated.
25 WATT 10/25/50/100/ 150,250/500/ I k / 1-5k /2.5k
ohm. LI.70. Post 15p.
50 WATT (/5/10/25/50/ 100/250/500/1k ohm
L2.10. Post 20p.
100 WATT I /5/ 10/25/50/100/250/500/1k/ 1 5k/2.5k
3.51c/5k ohm L3.30. Post 25p.
Black Silver, Skirted knob calibrated in Nos. 1-9
14i n. dia. brass bush. Ideal for above 22p each.

VAT
VAT AT 89 MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE
OF GOODS INCLUDING POSTAGE

UNLESS OTHERWISE STATED.

SERVICE
TRADING CO.

Tess to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin, W.4in, H.6in, weight 616.
500V, 500 megohms, L30. Post 80p.

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing And
triggering circuit. 230/250V a.c. operation.
RANGE OF FOUR STROBE KITS FROM
STOCK. PRICES FROM 06.30 to L22.
S.A.E. for details.

BIG BLACK LIGHT
400 Watt. Mercury vapour ultra violet lamp.,
Powerful source of u.v. P.F. ballast is essential.
Price of matched ballast and bulb al.
Post LI . Spare bulb /8. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES
4ft 40 watt, L550 (callers only).
2re 20 watt. L4.25. Post 40p. (For use in
standard bi-pin. MINI. I2in 8 watt, LI.60.
Post 25p. 9in 6 watt, LI.30. Post 25p.
Complete ballast unit and holders for 9in and
I 2in tube, LI.70. Post 25p. (9in and I 2in
measures approx.)

METERS NEW
90mm diameter
Type 65C5. 2A D.C. M/C; 5A D.C. M/C 10 D.C.
M/C; 20A D.C. M/C; 50A D.C. M/C.
Type 62T2. IA A.C. M/1; 20A A.C. M/1; 300V A.C.
M, I; ALL ABOVE L250. Post 20p.
Type 65L5. 300V A.C. R/M/C; I.275. Post 20p.

64mm x 56mm RECTANGULAR
Type 85C1. 5A D.C. M/C; 20A D.C. M, C.
Type 8SLI. 5A A.C. R. MIC; 10A A.C. R M C; 300Y
A.C. R/M/C: All at Ll. Post 20p.

ROTARY VACUUM AIR PUMP AND
COMPRESSOR
Carbon vane. oilless, 100/115V a.c.,

motor, 50/60 cycle, 2875:3450
e.o.m.. 20 in vacuum, comp. 1.25
c.f.m.. 10 p.s.i. (approx. figures).
New unused surplus stock. Supplied
with electrical connection data. FRACTION OF
MAKERS' PRICE LI2. Post 50p. Suitable 110/240V.
150 watt auto transformer £3 -SO. Post 50p. (Both
items together Post 75p.)

PROGRAMME TIMERS
230/240V a.c. 15 r.p.m. Motors.
Each cam operates a c/o micro
switch. Ideal for lighting effects,
animated displays, etc. Ex equipment
tested.
2 cam model. 15 r.p.m. L2.00 post 35p.
4 cam model. 15 e.o.m. 12.50 post 35p.
8 cam model. 20 r.p.m. £4.75 post 40p.

8 cam model, each cam fully adjustable. 6 r.p.m.
M.f.g. by Magnetic Devices. L7.50. Post 35p.

A.C. MAINS TIMER UNIT
Based on an electric clock, with
25 amp. single pole switch,
which can be preset for any
period up to 12 hrs. ahead
to switch on for any length
of time, from 10 mins. to
6 hrs. then switch off. An
additional 60 min. audible
timer is also incorporated. Ideal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.
Size I 35mm 130mm 60mm. Price LT. Post
40p. (Total incl. VAT and Post L2.59).

TIME SWITCH
Horstmann ' Type V Mk. II Time

switch. 2001250 volt A.C. Two on/two
off every 24 hours, at any manually pre-
set time. 30 amp contacts. 36 hour
spring reserve in case of power failure.
Day omitting device. Fitted in heavy
high impact case, with glass observa-
tion window. Built to highest Electricity
Board Spec. individually tested. Price
L7.75. Post 50p. (Total inc. VAT L13.91),

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers.
Will control up to 600W of lighting
except fluorescent at mains voltage.
Complete with simple instructions.
E2.75. Post 25P

NICKEL CADMIUM BATTERY
I .5V. 15A. Size I 54mm high, 76mm wide, 29mm
deep. Price [1.50. Post 50p.

INSULATION TESTERS NEW!
042'
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More than

just a

catalogue
Projects for you to build.

4 -digit clock, 6 -digit clock, 'IOW high quality
power amp., High quality stereo pre-amp.,
Stereo Tuner, F.M. Stereo decoder, etc., etc....

CIRCUITS . . . Frequency Doublers, Oscil-
lators, Timers, Voltmeters, Power Supplies,
Amplifiers, Capacitance Multiplier, etc.,
etc. . . .

Full details and pictures of our wide range of components,
e.g. capacitors, cases, knobs, veroboards, edge connectors,
plugs and sockets, lamps and lampholders, audio lead
adaptor plugs, rotary and slide potentiometers, presets, relays,
resistors (even 1% types!), switches, interlocking pushbutton switches, pot
cores, transformers, cable and wire, panel meters, nuts and bolts, tools. organ
components. keyboards. L.E.D.'s, 7 -segment displays. heatsinks. transistors, diodes,
integrated circuits, etc., etc., etc. . . .

REALLY GOOD VALUE FOR MONEY AT JUST 40p.

ELECTRONIC ORGAN

Build yourself an exciting Electronic Organ. Our
leaflet MES51, price 15p, deals with the basic
theory of electronic organs and describes the
construction of a simple 49 -note instrument with a
single keyboard and a limited number of stops.
Leaflet MES52, price 15p, describes the extension
of the organ to two keyboards each with five voices
and the extension by an octave of the organ's
range.
Solid-state switching and new footages along with
a pedal board and a further extension of the
organ's range are shown in leaflet MES53, also
priced at 15p.
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No more doubts
about prices
Now our prices are GUARANTEED
(changes in VAT excluded) for two
month periods-and we'll tell you
about price changes in advance for
just 30p a year (refunded on
purchases). If you already have our
catalogue send us an S.A.E. and we'll
send you our latest list of
GUARANTEED prices. Send us 30p
and we'll put you on our mailing
list-you'll receive immediately our
latest price list then every two months
from the starting date shown on that
list you'll receive details of our prices'
for the next GUARANTEED period
before the prices are
implemented'-plus details of any
new lines, special offers, interesting
projects-and clip -off coupons to
spend on components to repay your
30p when used as directed.
NOTE: The price list is based on the Order Codes
shown in our catalogue so an investment in our
super catalogue is an essential first step.

Call In at our shop, 284 London Road,
Westcllff-on-Sea, Essex. Please
address all mall to P.O. Box 3,
Rayleigh, Essex, SS6 8LR.

SYNTHESISER
A reprint of
the complete
article giving
full construc-
tion details

published by "Elec-
tronics Today Inter-

national" between January-
September '74 of the International
Voltage Controlled Synthesiser,
developed as a "state of the art",
will be available shortly, price £1-50.
S.A.E. please for detailed price list.

A reallysuperior
high qualitystereographic

equaliser as described in the January
edition of "Electronics Today Inter-
national". We stock all the parts
(except woodwork) including the
metalwork drilled and printed. 15p
brings you a reprint of the article or a
S.A.E. please for our detailed price
list.

P.O. Box 3 Rayleigh Essex SS6 SLR.
Telephone: Southend-on-Sea (0702) 44101


