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NEW EDU-KIT MAJOR

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

b @ 4 Transistor Earpiece Radio e T'ransistor Loud- @ 2 Transistor Regenera-
- o @ Signal Tracer speaker Radio MW/LW. tive Radio
. . a @ Signal Injector [ 7 Transistor Short @® 3 Transistor Regenera-
2 @ Transistor Tester NPN Wave Radio tive Radio
-PNP @® Electronic Metronome @ Audible Continuity
@ + Transistor Push Puil @ Electronic Noise Genera- Tester
Amplitier tor @ Sensitive Pre- Amplifier ¢
@® & Transistor Push Pull @ Batteryless Crystal Radio.
TOTAL BUILDING COSTS Amplifier @ One Transistor Radio
P.P. & Ins. sap Components include:

L @ 24 Resistors @ 21 Capacitors @ 10 I'ransistors . 3}” Loudspeaker @ FEarpicce @ Mica Baseboard

gOV:rseas Seoamall @ 3 12.way Connectors @ = Volume Controls @ 2 Slider Switches @ | Tuning Comilens[er I. 3 Knotbs
- N P. £3:4 @ Ready Wound MW/LW/SW Coils @ Ferrite Rod @ 6} yards of wire @ 1 yard of sleeving, etc
(+8% VAT 57p) ) @ Parts pricelist and plans 33p (free with parts)

ROAMER TEN _ ROAMER EIGHT NEW
Mk Il =3 Mk. | EVERYDAY

WITH VHF NOW WITH SERIES
INCLUDING RIAELE
AIRCRAFT il M TONE CONTROL EVé6 :
4 . - . Attractive case in black with red grille, dial and black

10 TRANSISTORS. i ‘l!lhIIIJmquIIbmmu_;..,;-,;;; M;‘i“;‘;{,‘f YQVE:V“D S: knobs with polished metal inserts. 8ize 9 X 5} X 23ins.
] TUNABLE nIlImI“m : } approx. f Transistors and 3 Jdiodes. Powered by 9
WAVEBANDS, = TR  SW2, SW3 AND TRAWLER BAND. Builtin fercite 1o ¢ Lol Battery. Ferrite rod aenial. 3° loudspeaker, etc.,
MW1, MW2, LW, o aerial can be 2::glev:l and ro(atl:dl (;>r peak shor:t- MW/LW coverage. .P“Sh Pull Output. Parts price
%‘g[}wfg‘z'nz‘;{s Now with free carpiece and wave listening.  Push-pull output using 600mW list and plane free with parts.
VHF AND LOCAI: switched socket. transistors. Car aerial and tape record sockets.
STATIONS, ALSO AIRCRAFT BAND Selectivity switch. 8 transistora pins 3 diodes. Latest 4° TOTAL P.P. & Ins. 50p

P 2 watt Ferrite Magnet loudspeaker. Air spaced ganged BUILDING (Overseas Seamail
Latest 4" 2 watt Ferrite Magnet Loudspeaker. tuning condenser. Volume/an/off, tuning, wave change COSTS . &P. £2:30)
Built-in (e}'rlte rod aerial for MW /,L“ o and tone controls. Attractive casein rich chestnut shade (48% VAT 32p)
Chrome piated 6 section telescopic aerial, can be with gold blocking. Size 9in X 7in X 4in approx. Easv
angled and rotated for peak short wave and VHF to foilow instructions and diagrams. Parts price list
listening. Push-pull output using 600mW transistors and plans free with parts. TRANS ElGHT
Car Aerial and tape record sockets. 10 transistors T |
plus 3 diodes. Ganged tumng condenser with VHT OTAL P.P. & Ins. 65p
section. Separate coil for Aircraft Band. Volumejon/ BUILDING (Overseas Seamail 8 TRANSISTORS
off, wave change and tone controls. Attractive case o . & P. £3:50)
in biack with silver blocking. Size 9in X 7in X 4in. - 8% VAT 56p) AND 3 DIODES

Easy to follow instructions and diagrams. Parts price

list and plans 50p (FREE with parts).
o ovaa gy ereisss  § NEW JIFFY TESTER

BUILDING £9 * {Overseas Seamail Easy to huild and operate, fits in the pocket. A quick 8 TUNABLE
COSTS 8% VAT 76 P. & P. £3-50) checker for continuity of resiators, chokes, diodes, WAVEBANDSI
(+8% VA 6p} transistors, circuit wiring (not mains) and loudspeakers. ?WWE Sg:’! SAYID

Also for checking short circuits of capacitors, tuning TR A LER

capacitors and many other uses not listed here. See BAND g i

ensitive

POGKET instruction sheet free with kit . BAND. Se e

Complete with If’:r;ﬁ%\'roan:ir\?'

earpiece, jack - W

FIVE pluz and socket, = . 8 Telescopic aerial
resistors, cap-

for short waves.
NOW WITH 3" acitors coni- 3in speaker. 8 improved type transistors plua 3 diodes.
LOUDSPEAKER ponents, ete.

Attractive case in black with red grille, dial and black

Parts Price List knobs with polished metal inserts. Bize 9mx5hpx
3 Tunable wavebands. and Easy Build 2{in approx. Push-pull output. Battery economiser
MW/LW and Trawler Plana  free  with switch for extended battery life. Ample power to

Band. 7 stages, 5 Parts drive a larger speaker. Parts price list and plans free
transistors  and 2 N with parts.

diodes. supersensitive ferrite wildi Total

rod et attractive 10talBuildingCosts L g L Costs TOTAL BUILDING COSTS

Black and Gold C; 8i n AT = -~
Shin X 13in x 3kin approx, £2 95 ' ~ o P.P. & Ins, 50p ‘
Plans and parts price list | 4go/ vaT 24p) 3 - (Overseas Seamail
free with parts. P.P. & Ins, 38p (+ 8% VAT 18p) (8% VAT 38or P. & P. £2:50)
(Overseas Seamail P. & P. £2'30) P.P. & Ins. 22p (Overseas Seamail P. & P. £1°70) O P

“Edu-Kit” RADIO EXCHANGE LTD

Build Radios, Amplifiers, etc., Irom easy stage diagrams,
Five units including master unit to construet,
Components include: Tuning Condenser: 2 Volume To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD MKA40 {SA
Controls: 2 Slider Switches: Fine tone 37 moving coil Tel. 0234 52387 Reg. No. 788372
Speaker: Terminal Strip: Ferrite Rod Aerial: Battery

Clips: 4 Tag Boards: 10 Transistora: 4 Diodes: Resistors: .

Capacitors: Three jin Knobs. Units ouce con- | enclose £ for

structed are delachable from Master Unit,
enabiing them to be stored for future uge.

Idealfor Schools, Educational Authorities .
and :II those interested in radio con- ROAMER TEN [} EVé ]
e LR RGN CUN LD | ROAMER EIGHT (] TRANS EIGHT [7
. pp &ins s0p £ JIFFY TESTER (] MAJOR EDU-KIT [
BUILDING £5 50 (Overseas Seamail POCKET FIVE EDU-KIT
COSTS P. & P. £3-40) . o =

(+8% VAT 44p)

. Pares —
= Name

. Address

Prices are subject to alteration without notice

Y Callers side entrance *‘Lavells” shop

Y% Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.

recll
l------.-.-.------l
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SYSTEMS MONITOR by L. J. Bell
Comparator circuit monitoring explained with the aid of a car system monitor 470

P. E. JOANNA—2 by A. J. Boothman
Building the power supply and master tone generator 474

REACTION TIMER by C. R. Masson
Check your reaction time to the millisecond 492

ELECTRONIC MULTIMETER by D. £. Crocker
The complete high impedance multimeter from basics to finished item 497

GENERAL FEATURES’

TRANSDUCERS—3 by P. R. Allcock
First section on the inductive transducer 483

SYMBIOSIS—1 by M. Pointon
A unique work composed for the P. E. Minisonic 488

INGENUITY UNLIMITED
Cutting Loudspeaker Baffles—Random Flashing Display 509

NEWS AND COMMENT
EDITORIAL—A Good Reference 469

SPACEWATCH by Frank W. Hyde
The Russian Science Programmes 480

MARKET PLACE

Live Rhythms, New Calculators, Theatre Mixers, Printed Circuit Kit 506
INDUSTRY NOTEBOOK by Nexus

What's happening inside industry 510
READOUT

Selection of readers' letters 513

MILD & BITTER by A.P.S.
Can we afford to be educated 514

ALSO WITH THIS ISSUE

INDEX for VOLUME 10
January to December 1974 Between pages 490/491

Our July issue will be published on Friday, June 13, 1975

© IPC Magazines Limited 1975. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are 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
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USA and Canada $13:50. International Giro facilities Account No. 5122007. State reason for payment, ‘message to
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THE PROFESSIONAL QUALITY

M | NOR TEST EQUIPMENT

WITH
33 RANGES @ ROBUST CLASS 1-5 PRECISION MOVEMENT
20k @ ACCURACY 2-5% D.C. AND 3-5% A.C.
0k /V d.c. @ 12 MONTH GUARANTEE
4k /V a.c, ® SELF-POWERED AND POCKET-SIZED

@ OPTIONAL 30kV D.C. PROBE

PRICE £16-30 Inc.
VAT (P. & P. 80p)
PROBE £8-80

For details of this and the many other exciting
instruments in the Chinaglia range, including
multimeters, component measuring, automotive

;%gz:‘m 2 and electronic instruments please write or
o »2® telephone:
: . . U K L'"] 19 Mulberry Walk, London
o o\ » SW36DZ Tel: 01-352 1897

TRADE ENQUIRIES WELCOMED

Y
L

GUARANTEED 48hr SERVICE! CJL PRICES INCLUDE P&P AND V.A.T. q

B8IB HI-FI ACCESSORIES

(JCASSETTE TAPE RECORDER CARE KIT . - £1.95
OCASSETTE SPLICING AND EDITING KIT . « £12560
OHI-FI STEREO TEST CASSETTE . . . . £2,10

Q" TAPE EDITING KIT . a ~ 5 . £1.35
OGROOV-KLEEN RECORD CLEANER . . . £1.85
SINCLAIR COMPONENT PACKS

excellent for servicing amplifiers,radio & tv . . £3.92

VAT INCLUSIVE! POST FREE OVER £3! CSOLDERING IRON. 25 WATY , (Antex), X25, 240V,

Very low leakage, 1/8"long life bit (interchangeable) £2.05
[3/32"bit £0.47 [03/16"bit £0.47 [ Element £1.10
(JSTAND, ST3,High grade base,chrome plated

spring, sponges and accomodation for spare bits, £1.00

CJLLTD.P.0.BOX 34,CANTERBURY,CT11YT
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Stereo 80 Pr. Amp £11-35 P RN 2 OCAPACITORS-Electrolytic-Tubular Submin-Mixed £0.50 (
(R : roject -M. Tuner £11-35 [JCAPACITORS-P.C.B. Polyester-Mixed Preferred £0.50
Zipamplitier 510 Project 80 Decoder £7-50 ORESISTORS -Carbon Fllt ik RASTaTES £0.50
260 Amplifier £6-60 Project 80 A.F.U. £6-90 £ ffon i
P25 Power Un!t £5.00 Cambridge Calc. £11-25 DPOTENTIOMETERS-Midget Carbon Track-Mixed £0.50
PZ6 Power Unit £7-50 Camb. Memory £15-50 COEARPHONE , stethoscope style,8 ohm dynamic . £1.00
P28 Power Unlt. £7-00 Sciantiﬂg £17-30 COHAND DRILL, (Leytool),compact precision drill, “
PZ20 Power Unit £4-75 1.C. 20 Kit £6-65 5/16"chuck . Gears totally enclosed.S/L bearings . £2.99 \
7 5 7 3 INTEGRATED CIRCUITS
ggm 012 Bgml. 013 2N3053 017 1N4001 0-07 CJAUDIO POWER AMPLIFIER (National) LM380  £1.00
108 0-11 | BC214L 0-13 | 2N3055 0-50 1N4002 0-07
BC109 0-13 | BCY70 017 | 2N3442 1-50 1N4148 0-05 LM RADIDVHIECEI VER (oA ) CA31,,23E A0
BC182 0.1 BCY71 0-22 2TX304 0-28 0AS1, 0-09 OF.M,STEREO DECODER (Motorola) MC1210P £2.80
gg::i : 1: Sg:gg : ;g élggoo 0-35 ;t‘)g 0-38 OTIMER (Signetics) NESS5V  £0.78
1 0-50 0-39 N
BO182L 0.1 | BFYSY 0.22 | 0C28 0.70 747 0-90 O VOLTAGE REGULATOR (Fairchild) UA7805 £1.70
ggg}g : 12 ﬁxzo 0-22 ggss 0-80 ts:Lsma 0-7§ O VOLTAGE REGULATOR (Signetics) NES50A £0.80
13 1P41A 0-85 45 0-30 A3046 0-78 i
BC214 013 | TPe2a  0.98 | OCt70 025 | NESSS 0.85 OD.1.L.SOCKETS (Pk of 3) Sl oAl PIRSCO.o0 -
(OXKEYNECTOR , rapid connect to mains-single/multiple 2
74002 [ 5] 7420 0-20 7475 0-80 7‘92:; 0-70 leads .Built-in piano switches,neon & 13A fuse £3.20
74 0-20 | 7430 0-20 7476 0-42 749 0-87
7404 0-20 | 7472 0-34 | 7483 125 1 74107 0-45 OLOCKFLEX RULE, (Rabone Chesterman),?m/mn
7410 0-20 7473 D-48 7486 0-48 74121 0-51 precision pocket rule.Easy to read, 13mm/}" wide
7413 0 7474 viae ) 7490 0-66 74141 1-00 steel tape.Blade length lockable-power return.
A - " " ’ " " A superb rule. . . . . % 7 ¥ @ . £0.93
DIECAST BOXES. 44in x 2{in x 1in, 50p; 4}in x 2{in x 2in, 70p; 7in x . " "
44in x 2in. £1-50. DIL SOCKETS: 8, 14, 16 pin, 16p. RESISTORS: TR5, OMICROPHONE , lightwsight dynamic, remote start P
all values, 2-5p; TR6, 3-5p. SOLDER: 22 S.W.G., £1-90; 18 S.W.G., £1-80 stop, 20G; ohms, 100-10kHz ,6mV average output . £1.80
+ kilo. (OSIGNAL INJECTOR, audio through video signals,

49-51 ST. MARY'S ROAD, OATLANDS VILLAGE
P E WEYBRIDGE, SURREY, KT13 9PX ™
[} [} [} Mall Order Only.
Telephoned orders: walton-on-Thames (STD Code 98) 21324




Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORIES

GUARANTEED TESTED HIGH PERFORMANCE POWER SUPPLIES
MODULES—now better value than ever | UNSTABILISED |—READY WIRED AND FUSED
SA35 £6-60 Cyrrivee | X 25Hz-asch PU4S %00 £6:50 Cogghec

+ 0-2%, distortion 4

35W RMS 25-50Y * Noise—80dB Suits 2 SA50 . i
7 transistors, 7 diodes o 5 50%'::\/ into 20K PU70 zuslf\swo @ o:r:\) £9 50 Cagal;ge
sscfos . £8:50 |kl [sTABILISED |
0 M q q
7 transistors, 7 diodes ‘ * Shg:;u?:sro‘:’l:,e" Ps45 ;\g;ss% %:gi:‘; £5.50 Ca‘:reu:ze
SA I oo £ I 2‘50 Ca'rrre::ge * Corr;tlenduously MT45 Transformer for £3.90 Carriage
100W RMS 45-70V * Top-grade ELE3 50p
10 transistors, 7 diodes components Ps70 Suits 2 SA100 £6.50 Ca{rruage
. . ree

120 watt module complete with bléﬂ_t; MT70 Transtormer for £5.50 Corriage
H . arr. above 60p
in supply—extra heavy duty £24-75 57 1y sai00 mobuLE N.B. PST0 is not suitable for the SA50
Mk Il STEREO DISCO MIXER £29-50

Carr, 50p

This welltried 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
174in x 3in X 4in deep.

DISCO MODULE £12-50 <

Thousands sold of this extremely popular mono Pre-Amp. A micinput 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 123in x 3in X 2in deep.

3-CHANNEL SOUND-LITE £2475 <~

Only SAXON can supply such incredible value for money. This unit features 3kW
power handling, full-wave control, bass, middle, treble AND master controls, Twin
loudspeaker jacks for *‘ through " connections. it may be used free standing or will
panel mount next to either of the above. Also features unique CUT-BACK circuitry
for extra wide range response. Size 12in x 3in x 24indeep. Professional standards
at a price you can afford!

SINGLE CHANNEL l:ig:’ sEnlstivi:y, compact, | Add 8%, VAT to all orders
VERSION  £7-90 [33fics 1WW. Full wave
Carr. free
MULTI-PURPOSE MIXERS
M4HL M6HL

£25:00 Sy £35-00 S
Featuring multiples of our YA30 module, the M4HL
and MéHL fulfil the requirements of all clubs, groups,

etc. where a highAquaIi:y mixer is required. Each
channel has one high and one low impedance input,

plus volume, treble and bass controls, Input 3 g -
impedances may, if required, be easily changed, 5] o
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 £ 3 N i
feed al'l'types of amplifier. Recommended for their o 0
versatility and high performance, and excellent

value for money,

CHANNEL d . | N AN A F Tt P iy e Tl e
VA30 SHANNEL £3.90 Carr OO0CO0OO0bOO0O0CODOOOD O
Thisis the basic channel module in the above mixers
and may also be used for extrainputs on either the

mono or stereo mixers, Fitted with volume, bass \ Sﬂ xON

and treble controls, requires just a jack and suppl
(9-100V) 4

sAon 100W of speech and .
CSE | matee e o | NEW 1]
SAXON MULTIMIX 100 £57 SARR-

inputs. Wide range
Ioo bass and treble

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

controls. Sturdy and
attractive vynide

COMPLETE case. Twin outputs.
AMPLIFIER 2 forgroues

d and i A
£39-90 EE?VS’S:B',ZS,'" identical oy ool for complete Discor Groupss)‘(fc::lt.’: Aestc;;aove
Carr, 60p in appearance. £33-00 carr. 60p SAxo N M U LTI M I x 50 BUT 50W RMS £45

CALLERS AND MAIL ORDER: SEND I5p FOR OUR NEW 26-PAGE

SAXON ENTERTAINMENTS LIMITED MANUAL—full circuits and details.

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

327-333 WHITEHORSE ROAD . CROYDON CRO 2HS ACCESS (just send in card number). Send

(Please quote magazine when ordering) ;?:;lxeoirniigé?-s A .E. with all enquiries.

SHOP HOURS: 9 a.m. § p.m. — LUNCH 12,30 1.30 p.m. MAIL ORDER DESK: 10 a.m.-3 p.m.
4-HOUR ANSWER SERVICE TEL. 01-684 6385. TECHNICAL ENQUIRIES 01-684 0098 YATRa AR5 camustiibeRadiedicapall
orders including carriage charges.
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TRANSFORMERS SYNTHESISER
N T o T R U L Modules by Dewtron®

Weight Size cm.
b oz

i" - Q.a

cocomomomu®

a’ﬂ 22979 !
9 Y Yy

@““ AL EVIVRVIvE.

=SSR DR w0y
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AUTO TRANSFORMERS
VA Weight Size cm. Auto Taps
{Watts) {b oz
20 1 0

il HHM\

™
~NT

0-240
00 210 240

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

CASED AUT ANSFORM ;

115V mains lead input and U.S.A. 2.pin outlets, 20VA £3 13.P & P 38p. supplied m:_any famcus people and groups. Over 30 types

SOOVA £10-45, P & P 80p. |000VA £17:51, via B.R.S. of synthesis modules, some of extremely precision

. |MARYLzotv)vz;{)ovLon%E|§E:Lfg/8?!°25AJgE1)' VAT design, e.g. VCO-2 log-law oscillator; 3-wave o/ps:
R . .

Ref Amps. Weight Size cm Secandary Windings P & P sample/hold/envelope module; pitch-to-voltage

No. I2V 24v ib oz £ module allowing a whole equipment to ‘'play itself’” in

0 -12V at 0-25A x 2 } A . .

I ACO-5A %2 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
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Werght Size cm. Secondary Taps
0-12-15-20-24-30V

o
N

o ° g Phoenix
¢ : Electronics
SR (Solent) Ltd.

Secondary Taps
0 139-141 Havant Road

Drayton, Portsmouth, Hants
PO6 2AA

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

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

THIS MONTH'S BARGAIN OFFER!
Small signal silicon transistor kit—5 each BC108,
BC178, BC205, BC208, BFY51, ME1120, ME8003, 2N2924,
2N2926, 2N3394, ACY28—Catangue value £7. Bargain
pack PEP2A—£4-90.
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-27, 0-15-27
*Carriage via B.R.S.

PLEASE ADD 89 FOR V.A.T. :
INCLUDINGIPEHE: Please send your catalogue — now!

BARRIE electronics Name i
3, THE MINORIES, LONDON EC3N 18J Address
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS ALDGATE & ALDGATE EAST
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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

5001 12 DIG 4 funct fix dec Cocwmar (161, 1103 256 bit RAM MOS Memory 161
5002 Same as 5001 exc btry pwr 271 5260 1024 bit RAM 161
7400 ) 24 ) ) 5005 12 DIG 4 funct w/mem 381 5261 1024 bit RAM 161
oy GO i 60 D cem 5725 8 DIG 4 funct chain & dec 123 5262 2048 bit RAM 436
2402 1 2481 B ey = 5736 18 pin 6 DIG 4 funct 244 2102 1024 bit static RAM 3.81
2403 " 7483 5 He o 5738 8DIG5 funct K & Mem 271 5203 2048bit UV Eras Prom 10.88
7404 3 7454 1 S o 5739 9 DIG 4 funct (btry sur) 271 HP50827414 4 digit common cathode Les
7405 12 2480 i o 2 5311 28 pin BCD 6 dig mux Clock 27 Fits 14 pin DIP — .11 bubble lens 151
7408 2 7464 oy ey A 5312 24 pin 1 pps BCD 4 dig mux 271 MAN7 Red 7 seq. .270" 54
7807 b+ 7465 2 o a 5313 28 pin 1 pps BCD 6 dig mux 271 MANG66 Red 6" spaced seg 1.92
7408 12 2472 2 S o 5314 24 pin 6 dig mux 271 MANG Red 6" solid seg 247
7409 14 7473 % 4164l 178 5316 40 pin alarm 4 dig 326 8008 8 bit CPU prime guality 3536
mon om o o
74166 115
0,
7413 35 7476 2 74173 95 10% OFF ON ORDERS OVER £10
7415 22 7483 70 72175 95
7416 22 7485 80 74176 95
7417 22 7486 24 74177 85
7420 n 7489 150 74180 80
322 22 2490 a5 310 250 101 256 bit RAM MOS 096 LINEAR
Az 22 o n 2 & 1103 1024 it RAM MOS 2.72 CUITS
" 7 - 5203 2048 bit erasable PROM 1368 CIRCU
7328 2 293 3 e e 5260 1024 bit RAM Low Power 2.16
wooop g wm ooam % R phmanl
74 2
743 £ 2 oF 3213§ 20 300 Pos V Reg (super 723) 105 0-43,
7438 21 74105 60 74194 95 L TO R gg; C- re;' I(IJp Amp ?glsp TOS ;g
7440 1 74107 27 74195 80 CALCULA olt foliower
7441 60 78121 32 74196  1-00 304 Neg V Reg 105 49
7422 55 305 Pos V Reg 105 52
7443 e s g e B & CLOCK CHIPS w/data 307 Op AMP {super 741) mDIPTO.6 20
7444 60 74125 50 74199 170 308 Miceo Pwr Op Amp mDIP TO-56 60
7445 75 74126 50 24200 390 5001 12 DIG 4 funct fix de 309K 5V 1A regulator 103 91
7446 85 78121 68 5002 Same as 5001 exc btry pwr 310 V Follower Op Amp TQ-5 mDIP 5
7447 80 24145 75 5005 12 DIG 4 funct w/mem n Hi perf V Comp mDIP TO-5 58
MM5725 8 DIG 4 funet chain & dec g;g Hi S%eedsbzuazgo‘mo Dg’z ;1
MM5736 18 pin 6 DIG 4 funct Neg Reg 5.2, 12, 15 TO- 4
LOW POWER MM5738 801G 5 funct K & Mem 322 Precision Timer oiP 60
74L00 1 016 74L51 L 016 74L90 £ 0-93 MM5739 9 DIG 4 funct {btry sur) 324 Quad Op Amp o 107
74L02 16 74L56 18 74L91 80 MM5311 28 pin BCD 6 dig mux gggr guac\ilclo?avamr Dtp 92
74003 16 74N 18 74093 89 MM5312 24 pin 1 pps BCD 4 dig mux 05 Volt Reg
74004 18 472 27 74095 89 MM5313 28 pin 1 ppe BCD 6 Kol (6V-8V-12V-15V-18V-24V})  TQ-220 107
74L06 18 74L73 38 74198 153 MM531a 24 pin 6 dig mux 370 AGC/Squelch AMPL TQ-5 or DIP 65
7aL10 16 74L74 38 74L164 153 MM5316 40 pin alarm 4 dig 372 AF-IF Strip detector op 44
74020 16 74178 a4 740165 153 373 AM/FM/SSB Strip oip 178
74030 16 7485 85 36 Pos. V Reg i B
74042 89 74186 38 w Stereo amp ] ;
380 2w Audio Amp oip 81
LED & 3508 6w Audio amp mDIP 69
HIGH SPEED OPTO |SOLATOR 3h Lo Noise Dual preamp DIp a8
74H00 £ 016, 74H21 ¢ 016, 74H55 [ 020, e Colljonse(Dualibreame DIfy g
74HO1 16 74H22 18 74H60 21 ke frec V Rey DIk &
J 7aH04 16 74H30 18 7aH61 21 MV 108 Red TO 18 = Phase Locked Loap BIP 0
74H08 16 74Ha0 16 74Hs2 20 MV50 Axial leads d
74410 16 74H50 16 74H74 32 MV5020  Jumbo Vis. Red (Red Dome} o2 Rheseltockea]lioon DI 1520
LIC 19 SHSUR © umbo Vis. fed (Red Dome 18] 565 Phase Locked Loop DIP TO-5 145
781120 b 7aH53 20 MED T e ) (o () 18 566 Function Gen mDIP TO-5  1-50
AN HRECl R (s 8 567 Tone Decoder mDIP 162
AN aluee iU 138 709 Operational AMPL TO50rDIP 16
8000 SERIES A2 ed alpha num 272 710 Hi Speed Volt Comp DIP 21
MAN 4 Red 7 seg. 19 118 7 Dual Difference Compar DIP 16
8091 (0 33; 8214 0-93 p 8811 0 38 MAN 5§ Green 7 seq. .270" 1-62 723 V Reg DIP 38
8092 33 8220 93 8812 60 MAN 6 -67"high solid seg 381 i
o 739 Dual Hi Perf Op Amp DIP 65
8095 76 8230 142 8822 142 MAN 7 Red 7seg 270" 74 o Comp Op AMP e O o0
8121 49 8520 7 8830 142 VAN 8 Vellow 7 seq. .270 217 747 Dual 741 Op Amp DIP or TO6 44
8123 88 8551 91 8831 142 MAN 64 4" high solid seg 245 4 Frog Adj 741 e 3
8130 120 8552 1-37 8836 27 MAN 66 6" high spaced seg 255 1304 FM Mulpx Stereo Demod pIP &5
8200 142 8ss4  1.37 8880 73 DLy707 Red 7 seq..3 118 1307 FM Mulpx Stereo Oemod ~ DIP 45
8210 192 8810 r mCT2 Opto-iso transistor 38 1258 Dual Comp Op Amp mDIP P
LH2111  Dual LM 217 V Comp DiP 107
3065 TV-FM Sound System DiP 38
9000 SERIES 3075 FM Det-LMTR &
9002 £ 021 9309 049, 9601 [ 054 Audio preamp e a4
9301 63 2312 29 9602 ag DTL 3900 Quad Amplifier DiP 33
o s s o 0 - S
e e o et e 930 10 937 10| 949 10 8864 9 DIG Led Cath Drvr oip 137
- 75451 Dual Perepheral Driver mDIP 21
75452 Dual Peripheral Driver mDIP 21
CMOS 75453 (351) Dual Periph. Driver mDIP 21
75491 Quad Seq Driver for LED  DIP 50
75492 Hex Digit Driver DIP 55

74COg 0-21, 74C74 0-63 74C162 1-78 RC IV L ENT

74C0. 30 74C76 93 74C163 1-78

74c04 41 74c707 82 74C164 192 A EQUIVA Data sheets supplied only on re-
74c08 4y 74c18r 159 74C173 159 €D4001 10.31, CD4013 1 0-66 ; €D4023 (0 31

74C10 36 74c154 192 74C195 165 CDapos 47 CD4016 69 cD4025 31 quest. Add 25p ea. for data sup-
74C20 36 74C157 120 80C95 82 cDA010 47 CDA0Y7 182 cD4027 74 . f

74Ca2 118 74C160 178 80C97 82 G o o CD401e 74 Cpdolo 52 plied on items less than 50p ea.

74C73 8 74c161 178 cD4012 3 CD4022 150 CD4035 156

ALL ITEMS ARE NEW, MARKED, TESTED FUNCTIONAL—SATISFACTION GUARANTEED. THE ABOVE PRICES DO NOT INCLUDE
ANY TAXES LEVIABLE BY A PURCHASER'S COUNTRY OF RESIDENCE

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

INTERNATIONAL ELECTRONICS UNLIMITED
P.O.BOX 1708 MONTEREY, CA. 93940 USA
PHONE (408) 659-3171
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TUAC

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

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

@Qﬁ@»@r@%«: @ @ “

2 A.go Q TUAC O $ ®
Disc @ ViIiIX ) k|

standard. Offering a vast variety of functions. Tone Controls—treble + 20 - 10dB at 12kHz. Bass
Controls: Mic Vol. Tone. over-ride depth; auto 22 — 15dB at 40Hz Mic Input—200 ohms upwards.
Manual Sw; Tape Vol: L & R Deck Faders; Deck 2mV into 10k} Mic Tone Control—Total Variation PANEL SIZE
Volume; Treble and Bass: H. Phon Vol Selector; Treble 15dB. Total Variation Bass 10dB. Tape Input

Designed for the discerning D.J. of professional  Specification: Deck Inputs—50mV into 1M1 Deck £36 50

Master Vol On/Off Sw. Max output 1V RMS —30mV into 47k(); Power Requiremenis—30-45 18 X 4%"’?-
voits at 100mA. DEPTH 3in.
STOCKISTS—CALLERS ONLY
HOW TO ORDER BY POST Arthur Sallls Ltd., 28 Gardner Street, Brighton, Sussex. Tel B5808.
Make cheques/P.0O.s payable to TUAC LTD (PE4) Bristol Disco Centre, 86 Stokes Croft, Bristol 1. Tel. 41666. Socodi, $
or quote Access/Barclay Card No. The Friars, Canterbury. Tel. 60948. Cookles, 132 West Street, Crewe. Tel.
and post to TUAC LTD (PE4) 4739 or 581202. Calbarrie Audio, 88 Wellington Street, Luton. Tel. 411733,

- A1 Muslc Centre, 88 Oxford Street, Manchester. Tel. 061-236 0340.
163 Mitch R
e ionengrda:s oa?r; l;oAndo?./%WWIQPCG Damon Electronics, 93 Carrington Street, Nottingham. Tel 53880.
U against scedgs/Barclay Card Holders Mitchell Electronics, 64 Winchester Street, Salisbury. Tel 23689. Wec
Phone: 01-672 3137/9080 Lighting, 10 Commercial Road, Southampton. Tel. 28102.

3 CHANNEL LIGHT MODULATOR

& R.C.A. 8 Amp Triacs @ 1000W per channel ® Each channel fully suppressed and fused
& Master control to operate from 1W to 100W @ Full wave control—12 easy connections

Single Channel Version 1500 Watts £8-50

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT

SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT-OPEN 6 DAYS A WEEK 9-30am-6.00pm
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TRANSISTOR UNIVERSAL AMPLIFICATION CO.LTD.
163 MITCHAM RD-LONDON SW17 9PG 01-672 3137/9080

NEW TUAC POWER MODULES 2icfind more povier and

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

7008

TP125 TL30

7x64x3in 4x5;x24in

£22-50 | £9-00

* 125 watts RMS
continuous sine wave

output
P * 30 watts RMS continuous sine wave out-

* 4 R.C.A. 150 watt 15 ) put )
amp output transistors * Rugged layer wound driver trans- * 2 R.C.A. 40 watt output transistors
former
* Short—Open—and Thermal over-
load protection
* Only 6 connections

-

TL60

5x5x3in

* 60 watts RMS Power supplies |
continuous sine vacuum impreg-
wave output nated Transformedrs
CA 1N t 1 yvith supply boar
* g:pctransmotc::: e £1 4 : 50 'S’LCO'IDQ’N'”Q pre-amp
TL100 * 100 watts R.M.S. con- PRy
" tinuous sine wave out- PS 125 + 50 volts for one TP125 £14-25
5x5x3in put PS 100 + 45 volts for one TL100 £13-00
£1 7 . 50 PS60 + 40 volts for one TL60 £11-50
* 2R.C.A. 150 watt 15amp PS 30 = 50 volts for one TL30 . £7-00
transistors PSU 2 for supplying disco mixer £5-50

PREAMPLIFIERS

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

VA08 Vol. Treble. Mid and Bass controls. Hi IMP. FET I/P

sultable Mid. Gultar. Radio. Crystal/Ceramic P.U. Sensi-
tivity 4mV. Treble + 35dB at 16 kHz. Mid +20-15dB at 1Hz EB' 75
Bass +20- t0dB at 40Hz. '

VAOB Vol Treble and Bass controls Sensitlvity  8mV
Treble +28-15dB at 12kHz. Bass - 18dB

at 40Hz £5 - 75

SVAO1 Stereo Pre Amp Vol. Trebte. Mid and Bass controls. Hi.
IMP. FET. I/P suitable Mid. Guitar, Radio. Crystal/Ceramic

P.U. Sensitvity 4mV, Treble +35dB at 16kHz. Mid +20- 1548
at 4kHz. Bass + 20~ 10dB at 40Mz. Ptus Full Balance Control £12 ° 75

ALL PRICES INCLUDE V.A.T. (25%) AND POSTAGE AND PACKING

ACCESS & BARCLAY CARDS ACCEPTED JUST SEND OR PHONE US YOUR NUMBER - H.P. ARRANGED THROUGH PAYBONDS
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rinciples of Transisior

s-5th Edition

Beginner’s Guide to Transistors—2nd Edition

J. A. Reddihough,

® A full revision has ensured that this second edition incorporates the latest developments in integrated circuits;
logic principles have been introduced.

160 pages 192 x 126 mm illustrated ISBN 0 408 00145 3 £1.80 February 1975

revised by R. Sinclair

® Provides a clear and comprehensive account of the circuit applications of the sophisticated tran-
sistor devices now available.

® The edition has been revised to include important trends in the use of field effect transistors and
integrated circuits in sound, television and digital equipment.

® invaluable to aspiring circuit designers, students, home constructors; indeed anyone concerned
with the applications of transistors should find the book of immense value.

320 pages 216 x 138 mm lliustrated—O0 408 00161 5 (Limp) £3.50

S. W. AMOS

i

ORDER NOW FROM YOUR LOCAL BOOKSELLER

For full details of our books on Radio and Television write or telephone

Newnes-Butterworths, Borough Green, Nr. Sevenoaks, Kent
Telephone: Borough Green 884567 —Ansafone: Borough Green 882442—Telex: 95678

é%:o:ils'fo?:f’p ;gi{fgﬁous P.E. POWER SLAVES LISTS =] "\V/" " |N| m \‘
p | uA 220p | Special components : q 1 C
SS}Sf :2: 22 1800 avpailabls while stocks fNev:h“Sts arelavailable E kA | k 5 INI IIIG
ecr e AR |l o
B8C213  15p |CAX36AE 120p | High Voltage REASOUNDISHE MINISONIC COMPONENT KITS—
BC213L 150 [ 0 amps MPSLO1 39p; MPSL51 THESISER; MINISONIC PRICES ARE DOWN
%0 1B |7osisip 39p|4lpi  MPSUO7 69 | P.E. MINISONIC; P.C.B'S V.C.0O. (2 required) £3.07
AT 7iomos” :nszsuw 85p; SDT9203 | p.E. RHYTHM - V.C.F. (1 required) £4-24
anas0s  zp (148 P X GENERATOR EA008a (Main ES/V.C.A. (2 required) £4-98
BE R SPECIAL Constantan Wire Please include 7p | Board). £3.35. Voltage Ref. i £0-54
i PURPOSE 0-03 ohms/cm as speci- stamp or 3 x 4in S.A.E. Post free. qug. Mod. (1 required) £3-62
2N3819 sp | LINEARS tied for the POWER with all re uests. f.or Noise Gen. (1 required) £1-64
N559  sop (SGMOIN VAP SLAVES. 20cm lengths | 1T 81 reques EA008b (Power Kbd. Control (1 required) £3-70
DIODES SG14950  290p | 10p. lists or information. | suppiy and Temp HF Osc. and Det. £1-80
iNs401 21 migﬁgga 1ooe Stabilisation) £1-86. | Power Amps £2-41
BAt48 25p g Post free. All above prices are for single kits of
Faits ol VERO CARD FRAME CASE SYSTEM B 4 include VAT, P. & P
1GP7 10p | 7402N 38p | As first advertised in P.E. May '75 issue. GEYD AL ETilkel Trsid B PRy :
NOISE ;:;g:c ;:: Build your moduiar project into this superbly styled Full details are included in lists.
DIODES 7430pc  23p| economically priced case system. Miscellaneous ltems
2 S | 422 Send for illustrated leaflet and price list. P g way 133: g:: sclackets g:p
74T6N 49p Y way piugs P
RECTIFIERS 7489N 680p “SYMBIOSIS" Battery connectors 8p/pair
RECHIA  120p | 7493p i
:Eg;g zi:E ;::g;'rj:: EEE VAT AT STANDARD URATE) SHOUCDSE a companion tape Hci-or::teewc;;eéa?hcomurs' T0p
E‘%,Rg;‘z%‘ ;?g: ;::gg: ;:;: ADDED TO FINAL TOTAL OF ORDER to Malcolm Pointons| Min. DPDT toggle switch £1-20
- s eAlons 'ua'i":; ‘:;:Ch':' o .| VAT should be added to quoted price
a I ;
RESISTORS . 24mm Carbon without switch. Alt values log. or lin. | “INTRODUCING oifmiscellancons "ems'
Triple rated high stability | 5. 1o MO 25 h | THE MINISONIC" SAVE BY PURCHASING A COM-
X p eac .
carbon film, 7p for 5 Wirewound 1W semi-precision. All vaiues 100 to PLETE SET OF KITS AS DETAILED
0-5W metal oxide, 16p for 5 25k 82p each |Each tape £1-06, post TOGETHER WITH SWITCH,
Stocked in E12 values from 4R7 | \jin horiz. carbon presets, 10001 to 2-2MN 10p each |free. One of each| BATTERY CONNECTORS, HOOK-UP
to 3M9 Cermet presets, horiz. mtg., 1000 to 1MN  45p each |for £1-86. WIRE AND P.C.B.
Helical 10 turn W/W, 1k, 5kN, 10kN  £€3-40 each Price £38. U.K. post free:

TERMS: MAIL ORDER ONLY.
C.W.0.

Cheques or P.O.’'s payable to
Eaton Audio. Orders over £5
free of P. & P. Otherwise piease
add 10p In the £1.

EATON AUDIO

P.O. BOX 3, ST. NEOTS
HUNTINGDON, CAMBS. PE19 3JB
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BlI-PRE-PAK

Bargains in Semi-Conductors,components, modules & equipment.
BARGAINS FROM QUR FREE CATALOGUE CHALLENGING VALUES!

6th edition. 20 large pages filled with real bargains in transistors,
I’C.s. components, equipment, etc. Send large S.A.E. with 8p stamp
for your FREE copy by Teturn. Meanwhile, for prompt delivery
order from our ad. this month NOW

X-HATCH GENERATOR MK.2

Rotary selector switch provides
choice of four patterns—essential STIRLING SOUND AUDIO MODULES, come to

for colour TV alignment. Featuring q f n
BILglrICilenalemorelsens tivelsyae, you as basic units assembled on P.C.B.s enabling

pick-up circult. The reinforced fibre- you to add required components in layouts of your
?a'::? g;je('r‘!nV';':;I":Yee"'!‘sb'fg:fbﬂz'_- own choice. Modules are tested and boxed before
only  measures  3in x Siin X 3in despatch and include well printed instructions.
Operales from three U-2-type batteries
(extra) AMPLIF'ER MODULES

Ready I;Juvlt £9 o 93 Complete £7 . 93 Pre-amplifiers; tone controi

unit only P & P. add 30 kit $S.100 Active tone control unit to provide bass, o

L trebie. balance and volume comrols £1 * 6

PLASTIC POWER TRANSISTORS i i e e 1. o

$8.102 Pre-amp for low output magnetic cartridge

40 WATT SILICON 90 WATT SILICON o With R

Type No. Galn VCE Polsrlly Price Type No. Galn VCE Polarlly Price :pﬂ;"d radio With RIAA. correction =1d8 £ 25

40Nt 1515 . NPN - 20p 90N 15 15 NPN 25

40N2 40 40 NPN  30p 9ON2 40 40 NPN  35p

40Pt 15 15 PNP  20p 90P1 15 15 PNP  25p POWER AMPLIFIERS

40P2 40 40 PNP 30p 0P2 40 40 PNP O 35p $5.103 Compact {.C. amp. with 3 watts R.M.S. £1 . 75
output. Operating voltage 10-20. Size 3}in x 2in

TRANSISTOR PACKS—ALL AT Slp EACH | “srworcnimur™ * =o' £3. 25

$8.105 A compact and useful all-purpose amplifier £1 . 95

TESTED AND GUARANTEED which will run excellently on a 12V supply
[:}{] 4 IN4007 Sil. Rec. diodes. 1.000 K39 6 ntegrated circuits 4 gates With § watt output. two make a good stereo
ﬂ PIV 1 amp. plastrc BMC 962, 2 flip lops BMC 9. amp. Size 34in x 2in. 1 Bl ST A
81 10 Reed Swilches, Tin long et 2 BD131/BD132 Compiementary $S.110 Similar in size to S$S.10 ut with a 10 watt £2 . 40
4in die. Highspedd P.O. type Plastic Transistors output IQeaI. tor many domestic and small-gize
WS {()) Mirea Diodes. Gorm Goid HB 4 4361 Type NP Sil tansis P.A. applications. Operates trom 26-32v
bondeo, etc. Marked and tors TO-5 can comp. to KBS S$8.140 Excellently deslgned 40 watt R.M.S. (into
Unmarked M6 4 40362 Type PNP Sil. transis: 4 ohms) hil-ti amplifier. S/N ratio better than £3 " 60
H33 30 Short lead Transistors. NPN tors TO-5 can comp. to HE5 75dB. T.H.D. better than 0-2% . Power require-
Sillcon Planar types ments—45V d.c. With 0-15in centre edge con-
Ex-equipment nections. Two can be bridged to give 80 watts

R.M.S. into 8 ohms

UNMARKED AND UNTESTED
B! 50 Germanium Transistors PNP.  H34 1 Power Transistors, PNP. BUILD A STEREO F M TUNER'

AF and RF
and e G‘:’g’n- g:” SI"CFO"TTOSI Can $8.201 Front end with ganged tuning and geared
3 10 38 annel FET's plastic slow-motion drive in rugged housing
case type Excellent sensitlvity. Tunes 88-108MHz. With £6 25
.

866 Germanium  Diodes  Min.
150 glass type

A.F.C. facility. Operates from 6-16V
B4 4() Sicon Diodes DO7 glass | OVER A MILLION TRANSISTORS $8.202 ILF. stage (with I.C.). Pre-tuned. AF.C
equiv. 1o CA200, 0A202 IN STOCK—AI moll-ntndGOHAly:n connection. Operates from 4-5-14V
MARKED — TESTED — GUARAN. : )
$5.203 Stereo Decoder. Designed essentially for
Sil. Diodes min. IN914 glass | TEED—SEE CATALOGUE i . =
100 equivalent to 1N4148 use with §8.201 and $$.202, this module can

also be used on most mono F.M tuners. AL.E.D. 5 62
may be attached. Operating voltage $-16V d.c £ °

TO CLEAR
Hundreds of various ponablectransistor radio chassis FM uv:jd £1 SPECIAL MONEY SAVING OFFER!

AM . Ideal for experimenters. Components eleclronically soun Save £5—buy all 3 units (S5.201, SS.2

chassis not all perfect. No instructlons. or tuning drives. A cheap y all 3 units (55.201, $8.202 and 55.203)

way to make a ?adic set ¢ together for £1 2 ° 12

MAINS TRANSFORMERS CAPACITOR POWER SUPPLY STABILISER
DISCHARGE $5.300 Add this to an unstabllised supply (say £3 . 25
P. & P., add 35p per unit typically 45V output) to obtain a steady powerful
Type A—18V/1A (suit SS. 103} £1-50. IGNITION KIT working output adjustable from 12 to 6OV.
Type B—25V/2A (suit $8.110) £2-00. Easy to Essential for your audlo and special systems.
Type C—30V/2A (suit 55.140) £3-25. assemble and Money saving, very reliable and ideal for the workbench
. B fit to your car
Bridge Rectiflers: Type A 27p; Types B & £7 50
12v With
cEee instructions. (P. & P.add 30p) ST'RL'NG SOU ND DISCO M'NOR
Twin turntable console with cross-fade mic (with over-ride} and headphone monitor
TERMS OF BUSINESS jacks, etc. pius unique "AMPOWER 40 speaker with buiit in 40 watt R.M.S. power amp
V.A.T. Prices shown do notinclude V.A.T. Ptease add V A.T.atcurrent rale You can add up to ten lo glve 400 watts! Portable console and one AMPOWER £100 plus
tototal value of your order including postage. No V.A.T. on overseas orders £3-50 carr. UK., plus V
POSTAGE Except where stated, addIZOp for postage a'nd;acklng inU.K n
Overseas—add £1, any difference being charged or refunded ave you
PAYMENT Cash with order, Cheque or money order. Minimum value— 11 thdREtéur N N [ ¥ =G .- N . W
You can also pay by ACCESS To BI-PRE-PAK, 222-224 WEST ROAD. WESTCLIFF-ON-SEA, ESSEX
IMPORTANT—Every effort is made to ensure accuracy of prices and |. CATALOGUE? © : l
description at time of preparing this advertisement and going to press.
Prices are subject to alteration without notice Please send l
BI-PRE-PAK LTD vt
Co Reg No 820719 4 NAME
222 224 WEST ROAD,WESTOLIFFON SEA,ESSEX SSO 90F. l l
TELEPHONE: SOUTHEND (0702) 46344. ADDRESS . l
WRITE ORDER SEPARATELY AND ATTACH COUPON tF NECESSARY - YT R ] - m - -
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ALL PRICES INCLUDE V.A.T.
£

SPEAKER BARGAINS

P. & P. 40p per rpeaker.

£MI 13in x 8in 3 or 8 ohm
Plain 2:20
With Co-Axial Tweeter
8 vhm only 2:30
With Tweeter and Crossover
3, 8 or 15 ohm 3.85

Type 350, 8 ohm, 20W 785
6lin, 8 ohm, 10W 2:80
Rin, 8 ohm, 10W 4-50
Sin x 5in, C/Mag. 5W, 3, 8 or
15 ohm 1.40

8in x 6in, Dual cone 8 ohm,
10W

ELAC 6tin 8 ohm Dual cone

ELAC 8in 8 ohm Dual cone

ELAC 10in 8 ohm Dual cone

ADASTRA 10in, 8 or 15 ohm,
1

W
BAKER GROUTP 23 12in, 8 or
13 ohm, 25W
The following, P. & P. 15p per
speaker
5in, 8 ohm, C/Mag.
2}in, 8 ohm or 64 ohm
7in X 4in, 3 or 8 ohm

TWEETER AND CROSSOVER

Cone Tweeter 8 or 15 ohni, 10W 2:60
Cone Tweeter 8 ohm, 3W 1.45
Horn Tweeter § ohm, 20W 640

Dome Tweeter 8 ohm, 30W
Crossovers CN23 (3 ohm), CN28
(8 ohm), CN216 (16 ohm)
P.& P

KIT FORM CABINETS, TEAK
VENEER. 12inX 12inx 6in with 8in,
8in X 5in or 64in and 3%in
cutout 3.60
17in X 10in x 9in with 8in or

13in x 8in cutout
18in X 11in X 9in with 8in x }in or
13in X 8in cutout for EMI 350 4-85
P. & P.each 0-50

MICROPHONES
CM70 Planet stick metal,

switch cryatal 1.55
DM160 Dynamic omnisdir, ball

metal
1ID130 50K /600 ohm, uni-dir,
ball metal 8-40
UD147 895

TW209 575
CONDENSER MIKE 600 ohm,
uni-dir
Cass. 8tick Mike with R.
Control onfoff switch (2.5
and 3-5mm J/Ply)
Casa. Btick Mike with R.
Control (Philips typc)
P. & P.

SOLDERING IROKS
ANTEX CN240 15W 210
SK1 Kit (15 watt iron, 2

spare Bib, etc.)
X2525W (low leakage)
P.&P.

CARTRIDGES AKD STYLII

ACOS8 GP91/28C or 38C 8tereo
comp. 1-10

GP93/1 or 95/1 Btereo crystal 1.50
(:P94/1 or 96/1 Btereo ceramic 1!
GP101 Crystal comp. 0-80
(:P1G4 Btereo ceramic 1.95

B8R X5M or5X H Crystal comp. 1-85
SX6M or BX6H Crystal comp. 2-00
SC5M Stereo ceramic 2:75

SONOTONE9TAHC or STAHC/C
diam. -00
3509 Stereo ceramic diam. 2:00

GOLDRING G850 -25
G800 4-10
GBOOE 710

P.&P. 015

D. Diamond 8tylii for ahove 1-25
GR00/G850 1.95
GB00E 3-85

P.&P. 005

BATTERY ELIMINATORS
240V input 6, 7-5 or 9 300mA  2:85

12V D.C. input, 6, 7.5, 9V out-
put, 1 amp 425
P.& P. 015

TAPES Stnd. LP
ain 50p 65p
3 685p 80p
Tin 80p 110p

PLASTIC LIBRARY CASES
ain Reels 18p. 5}in. 22p. 7in.25p.
P. & P. 1-3 9p each. 4 or more lot 35p

LOW NOISE CASSETTES

1-5 6-10
6o 35p 33p
90 85p 43p
120 75p 52p

Cassette Head Cleaner
P. & P. 1-5 each
-10 lot.

11-20 post frec

BIB ACCESSORIES

Tape Editing Kit, Ref. 23

tecording Tape Splicer, Ref. ¢0 1:15

Cassette Tape. Editing, Ref. 24  1-50

Cassette 3alvage Kit, Ref. 20 0-45

Styius Baladce, Ref. 32A 1-20

Spirit Level, Ref. 46 0-85

HisFi Stereo Test Cassette 2:20

tiroove-Kleen Record Cleaner  1:80
P.&P. 015

CALCULATORS

SINCLAIR Cambridge

SINCLAIR Cambridge
with memory

£12-85

£1795
Beientific £1995
WHARFEDALE SPEAKER
BARGAINS P &P
Linton % Kit (pr.) 18-85 1-50
Glendale 3 Kit (pr.) 33:5¢ 200
Dovedale 3 Kit (pr.) 52-00 2-00
Denton 2 Speaker (pr.) 30-00 2-50
Linton 2 Speaker (pr.) 39-50
Dovedale 3 Speaker (cach) 42-00 -7
Gilendate 3 Speaker (pr.)  57-00 3:50
Kingsadale 3 Speaker (each) 59-85 4-00

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

Riversdale Electronics

Mail Order Department PE6
P.O. Box 470. Manchester M60 4BU

L - T

VALVE MAIL ORDER CO.

16a WELLFIELD ROAD, LONDON SWI16 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage {0p per order.

£p
IN21 0-17 | AFZ11
1IN23 0-35 | AFZ12
1N85 0.88 | ABY26
IN258  0-50 | ABY2T
IN266 050 | ABY28
IN845  0-16 | ABY29
IN726A  0-20 | ABY36
IN914 008 2:32111
1N4007 012 | AZF30
18202 0-28 25333
2G371  0-40 | ABY&6
206381 022 | ABZ21

2N1308  0.28
2N2147 078 | BEIST
2N2148 060 | G140
2N2160 078 | poiae
2N2218 028 | poya)
2N2219 026 | goy3n
2N23694 018 | yoyas
uN2444 189 | giyay
2N2613 028 | {oyag
2N2646 050 | {iyae
2N2804 020 | Boygo
2N2004A 025 | 3oy
2N2906 020 | poy7o
2N2907 oo-g
2N2924 0

2N2025 016 | BCZ10
2N2926 012 | piiio)
2N3054 048 | u1y)o3
2N3056 045 | yp)oy
2N3702 011 | gpy)
2N37056  0-15 | gp)1p
2N3706 011 | pryg7
2N3707 018 | 173
2N3709  0-10 | RE1g)
2N3710  0-11 | gF1gy
2N3711 011 | progs
2N3819  '0-88 | REie4
2N4289  0-30 | gE)gs
2N5027  0-63 | RR)gg
2N5088 033 | g7
28301 0-69 | ppgg)
28304 115 | praog
28501 0781 gy,
28708 100 | yEy13
AA129 020 | yryog
AAZ12 075 BFX30
AAZI3 012 ]| ppy3s
AC107 051 | grygs
AC126 025 | REyay
AC127 088 | ppygs
ACI28  0-16 | ypygs
AC187 021 BFX87
AC188 020 | REyag
ACY17 040 | oo
ACY18 027 | gy
ACY19 027 | Rpyiy
ACY20 022 | pryid
ACY21 022 | gryio
ACY22 018 | gRyos
ACY27T 025 | Ryas
ACY28 028 | ypveo
ACY39 078 | grys)
ACY40 0-22 QRY52
ACY4l 022 gpyes
ACY44 082 | pryay
AD140  0-50 | ryeo
AD149  0.50
ADI161  0.44 | B8X27
AD162  0.44 | B8X60
AF106  0-30 | B8X76
AF114  0-25 | B8Y26
AF115 025 | BSY27
AF116  0-26 | B8Y51

2p 2p £p £p
1.16 | BY213  0-25 | 0OAZ205 0-46 | Z8170  0-10
2.00 | BYZ10  0-45 | 0AZ206 0-45 | 28271  0-18
0-25 | BYZ11 0.40 | 0A2z207 0.45 | 2721 026
038 | BYZ12 040 | 0AZ208 0-40

025 | BYZ13 042 | 0AZ209 0-40 g?x‘igt’a g-os
080 | BYZ16 126 | 0AZ210 040 [ 2ZTX300 0-18
0.26 [ BYZ16 060 | OAZ211 0-40 | ZTX304 0-24
020 | BZYS8 010 | 0AZ222 045 | ZTX5600 0-18
0-40 | C111 056 | 0AZ223 0-45 | ZTX5603 018
0-20 cms}/os u-gg 0AZ224 0-45 | ZTX5631 0.25
0-20 | CRB1/40 0 0OAZ241 0-286
0:25 | CB4B 190 { 0AZ242 0-15 | INTEGRATED
0.38 | C810B 860 | 0AZ244 0.85 | CIRCUITS
1.00 | D000 0-16 | 0AZ246 016 | 7400 0-16
0476 | DDO0S 016 | 042290 0-38 | 7401 018
1.00 | DD008 026 | o(g 1.00 | 7402 018
100 | DD007  0-40 | OC16T  1.00 | 7408 016
0:14 | DDOO8  0.38 | OC19 0:50 | 7404 026
018 | GD3 0:838 | 0C22 100 | 7406 0-28
0-14 | GD4 010 | 0C23 1.86 | 7406 048
016 | GD5 088 | 0C24 1-10 | 7407 0.42
0-20 | GD8 025 | 0C26 0.40 | 7408 0-28
020 | GD12 0:10 | oC26 0-40 | 7409 0-28

0:85 [ GET120 0:60 | OC42 040 | 7420 016
0-10 | GET872 0:80 | 0C43 0:70 | 7422 0-28
008 | GET875 0-40 | OC44 20 | 7423 037

0-45 | GJ4M 0-60 | oc70 0.18 { 744 28
066 | GIsM 025 | oc71 018 | 7441AN  0.82
1-50 [ GJTM 0-50 | 0C72 0-88 | 7442 79
0-80 | HG1005 0.0 | OC73 0.50 | 7450 0-18
030 | HB100A 0-20 | OC74 0-80 | 7461 018

010 | NKT211 0:25 | 0C114 (.88 | 749 55
0-13 | NKT213 026 | 0C122  1.00 | 7491AN  1.00
015 | NKT214 0-84 | 0C123  1.10 | 7492 -70

0-26 | NKT277 0-20 | 0C206  1.10 | 74122 0.70
024 | NKT278 026 { 0C207  1.00 | 74123 1.00
0-50 | NKT301 0.85 | 0C460  0.20 | 74141  0.80
0-50 | NKT304 076 | 0C470 .80 | 74145 128
0-40 | NKT403 070 | OCP71  1.90 | 74160 1.76
0-46 | NKT404 068 | ORP12  0.60 | 74151 1.00
0-56 | NKT678 0-30 | ORP60  0-55 | 74164 200
0-45 | NKT713 0-30 | ORP61  0.48 | 741656 1.00
1.00 | NKT773 025 | gxes  0.po | 74166  1-00
02l | NKT777 038 | aXg31  0.45 | 74167  0-95
g-gg 0AS 072 | 8X635  0.55 | 74170 £:52
0'17 0A6 012 | 5X640 0.75 | 74174 1.57
0.8 0A47 008 | X641 075 | 74176 110
o o °'1g sX642  0.g0 | 74176  1.26
- 0A g
0.50 | 0a73 835 8X64d 085 74191  2.00
098 | 0A74 0-15 | BX645  0.85 | 74192 2:00
018 | 0A79 010 | TEC44  0-20 | 74193 2:00
017 | gag1  gag | V15/30P 0.75 [ 74194 130

0.50 | OA85 015 | V30/201P 096 | 75155  1.g9

AF117  0.24 | BSY954 012 | OAB6  0.15 | V60/201 050 | 74197  1.20

AF118  0-57 | B8Y9%5

AF119  0-20 | BT102/600R 0A91
AF124 036G 0-75

AF125  0-30 | BTY42

AF126  0-80 | BTY79/

AF127  0-30

AF139  0-41 | BTY79/

AF178  0.55

AF179 065 | BY100
AF180 0-56 | BY126
AF181 0-50 | BY127
AF186 0-48 | BY182

0-12 | 0A90 0.07 | V60/201P 075 | 74198 277
0.07 | XAL01 0.0 | 74199 252
0A95  0-07 | XA102 0-18 .
092 | 0A200 0.08 | XA151 0-15 | Plugin sockets
100R | 0A202 006 | XA152 0-15 | —low profile
075 | 0A210  0.20 | XA161 0.2 | 14 pin DIL
400R | 0A211 035 | XA162 0.2
1.10 | 0AZ200 0-50 | XB101  0-43
0.27 | 0AZ201 0.5 | XB102  0-30
0-14 | 0AZ202 045 | XB103  0.35
012 | 0AZ203 0.45 | XB113  0.80
0-85 | 0AZ204 0.45 | XB121 048

0:16
16 pin DIL

Open daily to call
Valves, Tubes and Trans.
Terms C.W.0

All orders subject to
be added to the to

ers: Mon.-Fri. 9 a.m.-5 p.m.

istors « Closed Sat. | p.m.-3 p.m. | Prices correct
. only « Tel. 01-677 2424- when going
V.A.T. at 8% rate. This must to press.

tal order including postage.
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SUPERSOUND 13 HI-FI MONO
AMPL'F'ER A superb molid state audio

amplifier, Brand  pew

camponents throughout.
3 Silicon transistora
plus 2 power aut-put
translstorsin push-pull.
Full wave rectifica-
tion. Output approx,
13 watts r.m.s. into
R ohms. Frequency
response 12Hz. 30KHz
== 3db. Fully integrated
pre-amplifier stage with
separate Volume, Bass boost and
Treble cut controls. Huitable for 8-15 ohm speakers.
Input for ceramic or cryatal cartridge. Bensitivity
Approx. 40mV for full output. Supplied ready built and
tested, with knobs, eacutcheon panel, input and output
plugs. Overall size 3" high x 67 wide X 717 deep.
AC 200/250V. PRICE 212-50. P. &

DE LUXE STEREO AMPLIFIER
A= A.C. mains
- *_ 20

-240 v,
Using
heavy duty
fully isola-
ted mains
transform -
er with full

wave recti-

= A r //
@ fication
/; - ) giving ade-
moothi ith gible huns
. & amoothing with negligibl. a
Valve line-up:-2 x ECLS86 Triodegl’entodeg. glbxe i‘:;g‘o
as rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and trehle boost and
cut. A dualvolume controlis used. Balance of theleftand
nght'hand channels can be adjusted by means of a sepa-
rate Balar_me'vcon'.rol fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watta per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a caleulated

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at

this Low Introductory Price!

Designed and styled to match our 10 4 10 amplifier

but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
techniques with high-grain, low noise IF stages.

Automatic frequency control to “lock on™ station and
prevent drift, IC stereo decoder for maximum stereo
separation. 1.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV. Approximate aize 12§in wide
X 8in deep by 2iin high. Supplied ready built, fully
tested and fully guaranteed (not available in kit form).

Price £23-00. Post and Packing £1-00.
STEREO-DECODER SIZE 2" 3"x }”

o -

required. Full details and in-
structions(inclusive of hintaand tips)
pr Is. Very low acoustic feedback. Available Hi

Ready built. Pre-aligned and tested. s 7l
supplied. £5:40 plus 15p P. & P.
r low i i! . State which requirea.

ci_rcuitt allows high volumelevels to be nsed wli.,h ligible
dns'tomon; 8upplied complete with knobs, chassis size
11w x 47d. Overall height including valves 5°. Ready
bujlt and tested to a high standard. £10:75. P. & P. 85p.
POWER SOPPLY ONIT 200{240v. A.C. Input. rour
Ewnched fully smoothed D.C. outputs giving 6v. and
7iv.and 9v.and 12v.at 1 amp on lead.

Flttedinsulated output terminals and piletlamp indicator.
Hammer finish metal case overall size 67 X 31 x 21-.
Sultable for Transistor Radios, Tape Recorders, Ampli-
flers etc. ete. Ready

bullt and tested. ' Price £5-20. P. & P. 55p.

Sens. 20-560mV for 9-16\ neg. | 'l

earth operation. Can be fitted to \ ‘ﬁ" \

almost any FM VHF radio or tuner. o

Stereo beacon light can be fitted if - |
g B |

8tereo beacon light if required 40p @ -

extra.

LATEST HI SENSITIVITY UNI-DIRECTIONAL SLI

LINE FONDENSER MICROPHONE as nsed by many

ped, O

£13°50. P. & P. 25p.

LATEST ACOS GP91/18C mono compatible cartridge with

t/o stylus for LP/EP/78. Universal mounting bracket.

£1-48, . & P. 15p

CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mnV per channel output.
ONLY £1-75. P. & P.15p.

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/0Q stylus Diamond Stereo LP and Sapphire 78.
ONLY £2:27. P. & P. 10p. Also available fited with twin

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

HARVERSON'S SUPER MONG AMPLIFIER
A super quality gram amplifier using a double wound fully
solated mains transtormer, rectifier and ECLS2 triode
pentode valve as audio amplifier and power output
us.age“ Impedance 3 ohms. OQutput approx. 3-5 watts.
Volume and tone controls. Chassis size only 7in. wide
X 3iq. deep X 6in. high overall. AC maing 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer,
P. & P. 60p. BARGAIN PRICE £4-20

—_— A R, e
FEW ONLY., High grade mains traneformer with grain

D d T/O stylus for Btereo LP. £2-76. P. & P. 15p.
LATEST RONETTE T/0 STEREO/COMPATIBLE
CARTRIDGE for EP/LP/8tereo 78. £1-80, P. & P. 15p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only £1-47. P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transtormer, ECC83, ELS4,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
apeaker. Size 7in wide X 3in deep X 6in high. Ready
built and tested. PRICE £5-50. P. & P. 75p.

ALSO AVAILABLE mounted on board with output
transiormer and speaker. PRICE £6-70. P. & P. 75p.

orientated lamlnation. Primary 200/240. y
18.5 volts at 0.6 amps and 4.6 volts at 0.3 amps. 8ize
2in. long x 2}in. wide X 2in. deep overall. £1-35 plus
35p P. & P.

BRARD NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps fulls wave. Size 3in. long X 34in. wide X 3in.
deep. Price £2-80. P. & P. tiop.

MAINS TRANSFORMER. For transistor power supplies.
Pro. 200/240v. Sec. 9-0-9 at 500 mA. £1-25. P. & P. 30p.
Pri. 200/240v. 8ec. 12-0-12 at 1 amp. £1-40. P. & P. 30p.
Pri. 200/240v. Sec. 10-0-10at 2 amp. £2-00. P. & P. 40p.
3 VOLT RELAY. 100 m/a single pole narmally closed.
2for 60p. P. & P. 15p.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T line 200{300v. Frequency
response 16Hz—25KHz. Gain 26dB. Solid encap-
sulation size 13 X 1}" X 1°. Brand new complete
with instructions. Price 21°20. P. & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVS. AND SUBS.
A muat for servicemen and home constructors. Including
many 1000°s of British, U.S.A. European and Japaneae
transistors. ONLY 40p. Post 5p.

HI-FI LOUDSPEAKER SYSTEM Mkl

Beautifully made simulated teak finish enclosure now
with most attractive slatted front. 8ize 163" high x
10} wide X 9" deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13" X 8" bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OUR PRICE £9-50 each. Carr.£1-25

Cabinet Available Separately £5-00. Carr. £1.10.
Also availahle in 8 ohms with EMI 13" X 8 bass
speaker with parasitic twecter £8-00. Carr. £1.25.

LOUDSPEAKER BARGAINS

5in.30bm £1-25,P. & P.15p. 7 X 4in.30hm £1-40,P. & P.
25p. 10 X 6in. 3 or 15 ohm £2-10, P. & P. 35p. E.M.1.
8 X 5in. 3 ohm with high flux magnet £1.70, P. & P. 25p.
E.M.I. 13} x 8in. with high flux ceramic magnet with
parasitic tweeter 3. 8 or 15 ohm £3-50, P. & P. 35p.
E.M.1.13 x 8in 3, 8 or 15 ohm with inbuilt tweeter and
crossover network £4.85, P. & P. 35p.
E.M.I.tweeter. Approx.3}°. Availahle 3 or 8 or 15 ochms,
£1-80 + 25p, P. & P,
BRAND NEW. Bakers Loudspeakers at aubstantial dis-
counts. 12in. 1pw. H/D 8peakera, 3, 8 or 15 ohms.
State which. Current production by well-known British
maker. Now with Hiflux ceramic ferrobar magnet

bly £7-50. Guitar modela: 25w. £7-50. 35w. £8-50.

3 Ret E lopedias for Electronic E
Designers, covering between them transist h.

and
ter-

P & P.75p.

istic, dlode and transistor equivalents. Many thousands
of up to date European types listed.

Diode Equivalents 80p. Transistor Equivalents 21.
Transistor Characteristics £1-30. POST FREE

All three together £3.

NEW ISSUE
Thyristor, Triac, Diac etc. encyclopedias £1, Post Free.

8 pole 3 way 2 hank low loss Yaxley type switches 13~

sections. Btandard spindle. 2 switchea 64p + 10p P. & P.

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

Size 113" X 144° X 14” deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings, walls,
doors, under tables, etc., and nsed with or without baffle.
Send 8.A.E. for details. Only £8-80 each. P. & P. 60p.
NOW ALSC AVAILABLE 8in. 10W rms 20W peak
40Hz—20,000Hz. Overall depth lin. Ideal for Hi-Fi or
for use in cars. £4-32. P. & P. 40p.

SPECIAL BARGAIN OFFER

Limited nnmber of B3R C123 Aute Changer De Luxe
with lightweight tnbular arm aml stereo cartridge.

Brand new. ONLY £8:00 + p. & p. 60p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the firet five
stages on each channel resulting 1n even lower nolse
level with improved sensitivity. lntegrated pre-amp with
Bass, Trebte and two Volumme Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Qutput stage for any speakersfrom 8 to 15 ohms. Compact
design, all parts supplied inclulding drilled nietal work,
high quality ready drilled printed circuit board with
component identification cleariy marked, smart brushed
anodised aluminium front panel with atching knoba,
wire, solder, nuts, bolts—no extras to buy. Simple step
by atep instructions enable any constructor to build an
amplifier to be proud of. Brilef specitications: Power
output: 14 watts r.m.s. per channel into 5 ohmea. Fre-
quency response - 3d B 12-30,000 Hz Sensitivity: better
than 80wV into 1M Q. Full power bandwidth: + 3dB
12-15,000 Hz. Bass, boost approx. to < 12dB. Treble
cut approx. to —16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at 1-0 amp.
Overall Size 12°w. x 87d. x 2{"h.

Fully detailed 7 page conatruction manual and parts
list free with kit or send 25p plus large S.A.E.
AMPLIFIER KIT £12-88 P. & P. 50p
(Magnetic input components 33p extra)

POWER PACK KIT £4-32 P. & P. B5p
CABINET ca £4-32 P. & P. 05p
(Post Free if all units purchased at same time)

Full after sales service
Also available ready built and tested £28-08. Post Free.
Note: The above amplifier is suitable for feeding two mono
sources into inputs (e.g. mike, radio, ticin record decks, ete.)
and willthen provide mizing and fading facilities for med-

fum powered I1i-Fi Discotheque use, ele.

3-VALVE AUDIO

AMPLIFIER HA$4 MK II
Designed for Hi-Fl reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chasais, size 7§"w. X 4"d. X
41"h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, doublc wound mains
transtormerand outputtrana-
former matched for 3 obhm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 44 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £6-50, P. & P. 70p.

HSL “FOUR” AMPLIFIER KIT. 8imilar in appearance
to HA34 above but empioys entirely different and
advanced circuitry. Complete set of parts, etc. £5-50.
P. & P. 70p.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELB84s in push-pull.
Buper reproduction
of both music and
speech, with negli-
giblehum. Separate
inputs for mike ani
gram ajlow records
and announcements
to follow each other.
Fully shrouded section wound output tranaformer to
match 3-15 0 speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
25p X SAE (Free with parts). All parts sold separately.
ONLY £10.25. P. & P. £1-00. Alao available ready huilt
and teated £14-00. P. & P. £1-00.

HI-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo lin jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono.
PRICE £3.50. P. & P. 25p.

| PRICES INCLUDE VAT

Cpen 9.30-5.30 Monday to
Friday. 9,30-5 Saturday
Closed Wednesday.

Prices and specifications correct
at time of press. Subject to
alteration without notice

HARVERSON SURPLUS CO. LTD.

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

A few minutes from South Wimbledon Tube Station

SEND STAMPED ADDRESSED ENVELOPE WITH. ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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Go quad for around £50

(including the speakers!)

S

Sinclair Project 80 hi-fi modules

If you've thought of switching to quad, you've probably
founditanexpensive process Do you part with your
existing stereo amp - which probably cost you alotinthe
first place - andreplaceit withanevenmore costly quad
amp? Or do you buy an expensive add-on kit - oftencosting
asmuch as £90 even without the extra speakers?

with Sinclair Project 80 hi-fi modules, you cankeep
your existingamplifier ... add aquad decoder, two power
amps and a power supply unit...acouple of Sinclair 016
speakersandyou've got a high-quality, true quad system
which will have cost youonly £50 0r so to convert!

How does Sinclair Project 80 work?
Project 80is a comprehensive set of hi-fi modules or
sub-assemblies. Amps...pre-amps. .FMtuner. .quad
decoder...controlunits...everything youneedto
assemble hi-fi units, Theyre all designed to look alike and
are all completely compatible with each other. Simply
decide on the specification of the unit i(stereo or quad) you
want to build.. buy the necessary modules...connect
themup and house them.

You canevenbuild a quad amp entirely fromProject 80
modules. Two power amplifiers, a control unit and a power
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supply give you astereo amp for aslittle as £31.80 plus VAT.
The necessary add-on quad modules cost only £36.80 + VAT.
Together, they make up atrue hi-fiquad amp for only
£68.60+ VAT!

And whenever you choose, you canadd extra Project 80
refinements. AnFMtuner . ..ascratch/rumblefilter...
higher-output power amps - Project 80is an enjoyable way
todevelop your own hi-fisystem!

Isitdifficult to build?

Notat all. All Project 80 module circuitryis completein
itself - all you have to doisconnect the external wiring to
numbered solder points.

Andif you're not so hot with asolderingiron? Use
Project 805 kits. Project 805 uses Project 80 modules, but
provides special clip-on tagged-wire connections ~
positively nosoldering! There are two Project 805 kits - the
basic 805 stereo amplifier kit, and the 805Q quad
conversionkit,

805Q canbeused toconvertaProject 800r 805stereo
system, or your existing stereo system.

You'llfind more details and some systemsuggestions
opposite.
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Project 80 hi-fi modules -
the easy way to true
quadraphonics.

Project 80 SQ quadraphonic decoder

Combines with and exactly
matches Project 80 control unit
for true quadraphonics. This
unitisbasedonthe CBS SQ
systemandisacomplete
quadraphonic decoder, rear
channel pre-amp and control
unit.

Specification
(82inX2inx ¥ in) Connects with
tapesocket onProject 80

Project 80 power amplifiers

Two different amphifiers,
designed to be used separately
or combined, with Project 80
modules or as add-ons to existing
equipment.Protected against
shortcircuitsand damage from
mis-use.

Z40 Specification

(2vainx3inx %in)8transistors
Input sensitivity: 100mv
Output: 12 WRMS continuous
into 8Q2(35 V). Frequency
response:30Hz - 100kHz + 3dB
S/Nratio: 64 dB.Distortion:0.1%
at 10w into 8Q2 at 1kHz Voltage
requirements: 12V -35V.
Loadimp:4Q2 - 15Q;safeonopen
circuit. Protected against short
circuit.

Price: £5.95 + VAT

Project 80 power supply units

Range of power supply units to
matchdesired specification of
finalsystem.

PZ5 Specification
uUnstabilised. 30 V output.
Including mains transformer.

Price: £5.95 + VAT

PZ6 Specification
Stabilised. 35 vV output.including
mains transformer.

Price: £8.95 + VAT

Project 8050 quadraphonic add-on kit

converts your existing stereo
hi-fi system to quad using
solderless connections

Contains following Project 80
units:

Project 80 SQ quad decoder/rear
Channelpre-amp and controls
unit

sinclair 016 speaker

Original and uniquely designed
speaker of outstanding quality.

Specification

(10¥sinsquare x 4+stndeep )
Pedestal base. All-over black
front Teak surround. Balanced
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control unit or similar facility on
any stereo ampilifier. Separate
slider controls on each channel
for treble, bass and volume.
Frequency response: 1SHzto
25kHZ ' 3dB. Distortion:0 1%
S/Nratio: 58 dB. Rated output:
100 mV.Phase shift network:
90110,100HZtOo 10 kHz.
Operating voltage:22v-35V.

Price £18 95 + VAT

260 Specification

(2v4IN X 352 1N X 44 1N.)12 transistors
Inputsensitivity: 100 mv - 250 mv,
Output: 25 W RMS continuous
into8Q2 (50V). Frequency
response: 10 Hz to more than
200kHz ¢+ 30dB.S/Nratio: better
than 70d8B. Distortion: lessthan
01%at12winto4Q at 1kHz
Voltagerequirements: 12V -50V.
Loadimp:4 (2 min; max safe on
opencircuit Protectedagainst
short circuit.

Price: £7.45+ VAT

PZ8 specification
Stabilised. Output adjustable
from 20V to 60V approx.
Re-entrant current limiting
makes damage from
overloador even
shorting virtually
impossible.
witnout mains
transformer.

Price: £8.45+ VAT

2x240 power amps
P25 power supply unit
Masterlink unit
on/off switch

plus pre-cut wiringloom
with clip-on tagged wire
connections, nuts and bolts,
instruction manual.

Price: £44.95 + VAT

sealed sound chamber. Spec.al
driver assembly. Frequency
response: 60 Hz to 16 kHz
Power handling: up to14 W RMS.
impedance:8 Q2

Price: £8.95 + VAT

Quad system suggestions
from Sinclair

1.Add-onquadto existing system:

12 W per rear channel RMS

Quadraphonic decoder +2x240amps+ 1 xP26power
supply + {existing stereo amplifier) + 2 x Q16 speakers +
(2 existing speakers) + (turntable). Total Project 80 cost:
£57.70 + VAT.

2.Add-onquad toexisting system:

25 W per rear channel RMS

Quadraphonic decoder +2x 260 amps + 1 x P28 power
supply + {mains transformer) + (existing stereo
amplifier) + {2 x equivalent speakers) + (2 x existing
speakers) + (turntable). Total Project 80 cost: £42.30 + VAT.

3.Quadraphonic system built from scratch:

12 W per channelRMS

Pre-amp/controlunit + quadraphonic decoder + 4 x 240
amps+ 2 xPZé power supply + 4 x Q16 speakers +
(turntable). Total Project 80 cost: £110.40 + VAT.

what more can we tell you?

All Project 80 modules are backed by the remarkable
no-quibble Sinclair guarantee. Should any defect arise from
normat use withinayear, we'll service the modules free of
charge. Andour Consumer Advisory Serviceis atways
available if youruninto any problems. You'll find Project 80
atstoreslikeLaskysandHenry's - but before youlook, why
not get really detailedinformation? Clip the FREEPOST
couponfor the fully-illustrated Project 80 folder - today!

Sinclair Radionics Ltd,

LondonRoad, Stives, Huntingdon, Cambs., PE17 gHJ.
Telephone: Stives (0480)64646.

— g [ — |

To: sinclair Radionics Ltd, FREEPOST, St Ives,
Huntingdon, Cambs., PE17 4BR.

I Please send me, by return post, a copy of the fully-
I illustrated Project 80 foider.

Name
Address
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Brunel
Technical College
Bristol

Ashley Down, Bristol BS7 9BU

Faculty of Communications
Department of Marine and Aero Electronics

Radio and Electronic Officers

Interested in seeing the world and earning a good salary at the
same time? There are excellent career prospects as a Marine
Radio Officer and in the Civil Service. Full-time Courses in
Radiocommunications, Radar and Marine Electronics start in
September and January of each year,

Civil Aviation

Full-time Courses start in September of each year for prospective
Licensed Aircraft Maintenance Engineers in either the Radio
Category or in Airframes and Engines. The Courses are fully
approved by the CAA and include practical work on College
Aeroplanes.

Course Entry Requirements

Prospective entrants should have obtained or be studying for CSE
or GCE Ordinary level passes in Mathematics, English and a
Science subject, or have appropriate experience. All applicants
will be interviewed before acceptance.

For further detailis of the atove and of Courses for experienced
Marine and Aeronautical personnel please contact:

Mr. F. E. Barltrop, Head of Department of Marine and Aero
Electronics, Brunel Technical College, Ashley Down,

Bristol BS7 9BU. Tel. (0272) 4124

B. BAMBER ELECTRONICS

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

TV PLUGS, metal type. 6 for 50p

TV SOCKETS, metll type. 5 for 50p.

TV LINE CO ggs (back to back
socket), 5 fi

SOLDER (multlcore) approx Syds., 25p.

QA81 DIODES, 15 f

0C200 TRANSlSTORS g'or 50p.

BSY95A TRANSISTORS, 6 for 50p.

PL253 PLUGS, 50p euch‘ or 5 for £2-25.

REDUCERS {tor smali co-ax) to fit above.
15p each.

soz:e SOCKETS (to fit PL259 plugs), 50p

ach, or 5 for £2-25.
TELEPNONE TYPE EARPIECE INSERTS,

REEBS (for reed relays. aingle pole make),

5 for 30p.
MULLARS CERAMIC TUBULAR TRIM-
MERS, 1718pF, 6 for 50p.
1.C.s (somé coded, some unmarked), 14-
DIL types, mixed, untested, 20 for 25p.
SMALL NEONS, 6 for 25p
24V, 2-8W LAMPS, MES lype 6 for 20p.
MINIATURE SLIDER SWITCHES, 2 pole,

2 way, 5 for 50p.

PNP SILICON AUDIO-TYPE TRANSIS-
TORS, TO5 type, untested, 12 for 25p.

PLESSEY ELEgYROLVTICS. 10,000mF
at 63V, 75p each

ITT ELECTROLYTICS, high grade, screw
terminals. 6,800mF at 25V, complete
with moumln‘ clip. 50p each

HIGH PEAKERS, 8% X 8in
elliptical, only 2in deep, inverse magnet,
4 ohms, rated up to 10W, £1-50 each, or
2 for £2-75 (qty. discount avalilable).

TWIN HEAVY DUTY CABLE, PVC covered,
50/0-25mm. 15p per metre, or £10:20

or 100m reel.

MIXED WASHERS, 15p per pack.

SAMAINS CIRCUITBREAKERS, 75p sach

MINIATURE ZARPHONES with min. Jack
plug. 2 for 50p.

3 P|N MIN MAINS PLUG AND SOCKET,

LF CHO‘(ES on " x 2" cores. 5 for 20p.
1.C. AUDIO AMPS, TBAB00, rated 5W
{sorry, no data), £1 each.

MAGNETIC DEVICES PROGRAMMERS,
contain @ microswitches, with 9 adjust-
able drums for period switching (needs
alow motion motor to drive drum, not

), many 9

£1 esch.

CURLY LEADS 4 core teiephone type.
2 for 2

TRANSISTOR HEATSINKS, to take 2 x
TO18 tr-nulﬂou screw in cl-mp.. biock
size 1 x § x . with holes for mount-

VARqABLE S‘I’pAEILISED PSU, aolid-state,
240V a.c. input, output 0-24 v a. t
500mA, + 32V d.c. at appro:
Volitage controlled by external 5m pol
Slze 74 x 4 x 24in (lesa 5kfl pot). £5

TNREE TURN WIRE WOUND POTS, 5k,
for above, 75p e

LARGE DIE CAST BOX!S (b'lnd new
ITT) 104 x 6% x 2}in, £2 eac

25-way ISED PLUGS AND SOCKETS 40p
set (1 %+ 1 skt.)

DIN SP R socxs'rs (2-pin} 4 for 30p.

BNC INSULATED SOCKETS (single-hole
mounting) 85p each.

MAINS TRANSFORMERS

All- 240V input, voitages quoted spprox.
RMS. (pltease quote type no. only when
ordering).

TYPE 10/2, 10-0-10V at 2A, £1-50 each.

TYPE 16/8. 18V st 6A + 45V st 100mA, £4.

TYPE 28/4, 28V at 4A + 125V at 500mA, £4.

TYPE 63/1 6-3V at 1A, 85p sach or 2 for

TVPE 129 400V at 20mA + 200V ot 10mA +
6-3V at 500mA. £1-2!

TYPE 72703, 400V at 10mA + 200V st5mA +
6-3V at 400mA, £1-25.

TYPE 70462, 250-0-250V ot 80mA + 8:3V
at 2A, £1-75,

RADIOSPARES 500W  AUTO TRANS-

ORMERS. 100-110-130-200-220-240-

250V tapped input and output, step-up
or step-down facility. ex-new equip. £6.

TEAMS OF BUSINESS: CASH WITH ORDER (minimum order £1) POST FREE (UK ONLY),
PLEASE ADD §% VAT.

Export enquiria e . Callers . Tues. to Sat.
Please enclose S.A.E. with ALL enquirles.
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ALL OUR PRICES INCLUDE V.A.T.

‘BSR HI-FI AUTOCHANGER
STEREO AND MONO :

Plays 127, 10" or 7" records.

Auto or Manual. A high

quality unit backed by BSR

rellabliity with 12 mcmm

guarantee. A.C. 200/250

Size 13} x 113In.

Above metor board 3}in. Bejow molor board 2}In.

U STaRED 474 HONO 9. 25 7,

PORTABLE PLAYER CABINET

Modern design. Rexine covered.
£5 * 25 Post 75p

ELAC 9 x 5in HI-FI SPEAKER TYPE 59RM

This famous untt now avaliable, 10 watts, § ohm.

£3 - 4 Post

sp
QUALITY LOUDSPEAKER ENCLOSURE
Teak veneered iin thick wood cabinet. Slze
16{in x 18in x 8{in. Welght 23ibs. This
cabinet features a wide mesh Silver Grili
covering a separats compartment for mount-
s or Mid-Range Horn. The fully
compartment Is cut out for
84Inch Wooter. £7-50 Carr. 85p. t
Rosewood Version £8-50 Carr. 85p.
Beffle could be cut to take larger speaker.

RCS POWER PACK KIT
£3-3

Post
2%p

Vynair front grilia. Chrome fittings.

Size 17 x 15 x 8in approx.

Motor board cut for BSR or Garrard deok.

Two full size loudspeakers 13} x 10 x I}in. Player unit
clips to loudspeak: making It extremely compact,
N elze only 133 x 10 x 8in., I w or ch. o),
plays all racords 33 r.p.m., 45r.p.m. S'plllll volume end
'Qlll controls
240V 8.c.

Attractive
Teak finish

SPECIAL OFFER!

SMITH'S CLOCKWORK 15 AMP
TIME SWITCH
0-60 MINUTES £2 50 post 15p.
Single pole two-way. Surface mount-
Ing with fixing screws. Will replace
exlsting wall switch to give light

for return home, garage, sutomatic
antkburglar lights, etc. Varlable knab.
Turn on or off at full or Intermed).
settings. Brand new and fully g teed.
TEAKWOOD LOUDSPEAKER GRILLES wlill sily
batfle board. Size 183 x 104in—75p. 10} x Tiin—45p

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aerlal P Oriver Trans. LFDT4. .65p
I.F. P50/2CC 470 k Printed Circuit, PCA1 65p

It to

3rd I.F. P50/3CC .40p J.B. Tuning Gang ...n-zo

Splul Cor: .p Weyrad Booklet 10p
5011AC . .60p OPT1

Mullud F"vlu Rod 8 x {in., 20p. 6 x ﬁln 20p Ix iln Wp
VOLUME CONTROLS | 80 Ohm Coax 5p yd.

BRITISH AERIALITE
AERAXIAL-AIR SPACED
d, £2: 60 yd, £3
FRINGE LOW LOSS
109 yd

5k1 to 2MN. LOG or LIN.
L/S 20p. D.P. 35p. STEREO
L/S 55p. D.P. 75p. Edge 5K.
S.P. Transistor 25p

Ideal 625 and colour

8in. or 10 x 6in. ELAC
HI-FI SPEAKER

Dual cone plssticised roll sur-
round. Large ceramic magnet.
50-16,000 c/s. Bass resonance
55 c/a, &8 ohm Impedance.

10 watts. music power.
£4 * 35 Post 35p.

x 8in.

E.M.I. 13
SPEAKE

With twin tweeters.

SALE!
a0 £5- 25

15 ohm. As lilustrated. Paost 35p
With lared tweeter cone and ceramic

magnet. 10 watt. £3 . 45

Baes res. 4560 ¢/s.
Poat 35p

Flux 10,000 gauss.
State J or 8 or 15 ohm.

Bookshelf Cabinet reak finisn

13in x 8in. Bass Wooter, 20 watts, £5-50 £6 60 Post 75p

18 x 10 x 7In.

CINSTANT  BULK  TAPE
ERASER AND HEAD DEMAG-
NETISER. Sultable for caesettes,
and all elzes of Iapo re A.C.
maina 200/250V. Les

£4- 35 Post 30p
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2}in. sides
6 x 4in 45p; 8 x 6In 53p; 10 x 7Ip 6€5p; 12 x 8in 85p;

14 x 9in 90p: 16 x 6in 90p; 12 x Jin 50p; 16 x 10in £1.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 12p; 8 x &in 19p;
14 x Jn 20p; 10 x 7in 24 2 x S5in 25p; 12 x 8in J4p;
16 x 6in J4p; 14 x 9In 40p; 12 x 12In 47p; 16 x 10in 60p.

RADIO COMPONENT SPECIALISTS

{Minimum posting charge 25p.)

Radlo Books and Component Lists 10p.
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12 VOLT, 750mA. Compilete with

printed circult board and assembly

12 VOLT 300mA KIT, £3-15. 8 VOLT 1 AMP KIT, £3-35.

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

ideel for Mike, Tnno, P.U., Gultar, etc. Can b od with

Battery 9-12V or H.T. line 200-300V d.c. oparation. Size:

1} x 1} x }n. Response 25 ¢/s ta 25 kc/s. 26 dB geln.

For use with valve or transistor e ulpmonl £1 2 Pool

Full Instructions supplied. Doll Is S.A.E
ELECTRO MAGNETIC
PENDULUM MECHANISM

-5V d.c. operation over 300 hours continuous on SP2
blnuy, lully adjuetable swing and speed. Ides! displays,
teaching electro m. em or for Post
metronome, strob 25p

BRITISH FM/VHF TUNING HEART

#3 1o 108 M/CS British made. 2 Transistors ready aligned
requires 10-7 M/CS |I.F. Complete wllh tunlng 9ang

NEW MODEL “BAKER LOUDSPEAKER', 12IN 50 WATT.
GROUP $0/12. 3 OR 15 OHM HIGH POWER.

FULL RANGE PROFESSIONAL QUALITY. Past 4bp

BAKER MAJOR 12" ¢11-50
T

30-14,500 c/s, 12in. double
cone, wooler and tweeter
cone logether with a BAKER
ceramic magnet ombly
having a flux de of
14,000 gauss and a total flux
of 145000 Maxwells. Bass
resonance 40 c/s. Rated 20W.
NOTE: 3 or 6 or 15 ohms must
be stated.

Module kit, 30-17,000 c/s
with tweetar, croseover,
batfla and

Instructions. £1 4 * 50

Poet 40p sach
Please state J or 8 or 15 ohme.

BAKER "BIG-SOUND'’ SPEAKERS Post 40p each
‘Group 25’ | ‘Group 35' |'Group 50/15’
2 £9-50| 25 £11-50] - £22-00

25w
Jor 8 or 15 ohm :lorlor 15 ohm .oyughm

TEAK VENEERED Hi-Fi SPEAKER AND CABINETS
For 12in or 18n dla. speaker 20 x 13 xPin, £12-08 Post 75p
For 13 x 8in or Nn -puku u x 10 x M, L7-80 Post 60p
For 6 x 5in speak 6 x 0 x@&n, £5-80Post40p
LOUDS'EAKEI CAllN!T NADDINO 18in wide, 20p ft

GOODMANS 64In. HI-FI WOOFER

4 ohm or 8 ohm. 10W. Large ceramic magnet.
Special Cambric cone surround. Twin cone.

Frequency reepo 30-12,000 c/s. |
£4-60 |

. ete.

Connections supplled but some

essential. our pr|ce £3. 95 Post 25p

10-7 M/CS I.F. strlp £4-95 DECODER £4-95

MAINS TRANSFORMERS ALL POST

50p each
250-0-250V TOmA, 6-3V, 2A .
a 63

HJ
| MINIATURE 200V 20mA, §- :|V1A
MIDGET 220V 45mA, 8- JV 2A .
|HEATER TRANS. 6:3V 4 amp 85p, 3 amp
GENERAL PURPOSE LOW VOLTAGE. Tapped ou!pu(.
at2 amp. 3, 4,5,8,8 10, 12, 15, 18, 25 and 30V £4-80
10, 12, 16, 2011303“0“““.0
10, 12, 16, 18, 20, 24, 30, 38, 40, 49, 80 £7-00
3 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 80 £3-70
S amp. 6, 8, 10, 12, 16, 18, 20, 24, 30, 38, 40, 48, 80 £11-25
5, 8, 13V, 5§ amp. £1-80, &-0-8V 500mA 90p, W1 amp. 95p,
12V 300mA 75p, 12V 500mA 85p, 12V 750mA 95p, 10V, 30V,
40V, 2 amp. £2-20, 20V, 3 amp, £2. 40V, 3 amp. £2-50.
22-0-22V, 4 amp. £3. |6V 4 amp. 95p. 18V, 2 amp. £1-85,
0,5,8, 10 18V, { amp. £1-60 20V § amp. £1-50.
AUTO TRANSF RMERS, 115V to 230V or 230V to 115V
150W £4-80; 500W £8-70; 750W £17-50; 1000W £21.
BATTERY CNARGERS Rendy bullt with lesda and clipe
4 amp £4; 5 amp £4-50.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12V outputa, 1§ amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER

ideal P.A. Columns.
HI-F1 Sy
\

ELAC CONE TWEETER

The moving coll disphragm giv.
radiation pattern to the highet fr.
and a smooth extension of total response
trom 1,000 c/s to 18,000 c/s. Size ux:l{len
deep. Rallng 10w, :lo m.
Croseover £1-60 Post 20p
SPEAKER COVERING MATERIALS. Sampies Large S.A.E.
Horn Tweeters 2-18kc/s, 10W § ohm or 15 ohm £2-80.
De Luxe Horn Tw: s 2-18kc/e, 15W, 15 ohm 4.
CROSSOVERS, TWO-WAY 3,000 c/e 3 or 8 or 15 ohm £1-80.
LOUDSPEAKERS P.M. 3 OHMS. Tx4in., £1-25; 8{in., £1-50;
8x5in., £1-60; 10In., £2-00; 8in., £1-75; 10x8in., £1-90.
SPECIAL OFFER ohm, 2iin, 2}in, 35 ohm, 2in., Jdin.,

11: o:m.!})lu.% A “dln7 ‘In. 5 5'l ofm, 2{in., 3in., 3{In.,
n n xSin.,
:lo?cmmzﬁn" 24in., ;‘gln “siin. dia. I£1 each

RICHARD ALLAN TWIN CONE LOUDSPEAKERS,
8in. diameter 4W £2-50. 10in. dlameter SW £2
12in. diameter W £3-50. 3/8/15 ohms, please
VALVE QUTPUT TRANS. 40p; MIKE TRANS. 5011 ‘Op

Mike trans. mu metal 100:1 £1-25.

Loudepeaker Volume Control 15 ohms 10W with one Inch
long threaded bueh for wood panal mounting. in spindle.
6Sp each, Post 15p

MAJOR 100 WATT
ALL PURPOSE
AMPLIFIER

0-110-240V. Socondlry D-RMV 3A YZOW
Ilhllxlng

“oul
. (value m) pmc: 213 50 c'"
Can be used as 800W auto transformers 240-110V.

IDEAL FOR COLOUR T.v. OR GARDEN TOOLS.

AW purp

Ideal tor Groups, Dis:
4 Inpute speecl
mixing. Output

Carr.

NEW ELECTROLYTIC CONDENSERS

2/350V ... 14p ) 250/25V .. 14p 1 50 + 50/300V ... . 50,
a3sov [ vp [ sooi2sv . 20p| goojasov . .. Lasp
8/350v ... .22p | 100+ 100/275V 65p | 33 . 32/250V .20p
16/350V  ...25p } 150 + 200/275V 70p | 32 + 32/450V ‘op
32/500V ..50p | 8+8/a50V ..22p) 350+ 500325V .
25/25v 8+ 18/450V ...25p| 100 « 50 + 50/350V lSp
S0/50V .. .10p | 16+ 16/450V ...40p| 32+ 32+ 32/350V  65p
100/25V . .10p | 32+ 32/350V .. 40p{ 4700/83V ... « .95p

Low von.nc: ELECTROLYTICS.

5, 8, 18, 25, 30, 50, 100, 200mF 15V 10p.
SbomF 13V "15p; 25V 20p; 50V 30
1000mF 12V 17p; 25V 35p; 50V up 100V 70p.
2000mF 6V 25p; 25V 42p; 50V 57p.
2500mF 50V 62p; 3000mF 25V 47p; S0V 85p.
S000mF 6V 25p; 12V 42p; 25V T5p; ISV 85p; SOV 95p.

TRIMMERS 1ogF 30pF, 50pF, 5p. 100pF, 150pF, 15:
CERAMIC, 1pF to 0-01mF, 4p. Sliver Mica 2 to 5000pF, 4p:
PAPER 350V—0-17p, 0-5 13p; 1mF 150V 15p; 2mF 150V 15p.
$00V—0-001 to 0-05 5p; 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, "'0-0'" 208pF + 176pF £1-20; 500pF da
.‘Ingo :llSpF wilh ISDFo ZSFF Slow mnﬂon dv!vo Sog
RT WA LE. 10pF, 30p, 25pF, B
NEON PANEL INDICATORS 250V AC/DC Ambcr 30p.
RS. I1W, {W, 1W, 20% 1p; 2W, 5p. 1002 to 10M.
NlGN STANLITY {W 2% 10 ohms to s meg., 10p.
Ditto 5%. Prelerred values 10 ohms to 10 meg., 4p.
lREAWOUND RESISTORS 5 watt, 10 watt, t5 watt, t0 ohms
to 100K 108
TAPE OS LLATON COIL Valve type 35p.

rd 75p.

Sepsiate]irebi " £59 £1-00 each
NEW MODEL MAJOR—SE watt, 4 input, 2 vol.
Treble and bass. Ideal disco amplifier. £49 N 95

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordinge.
Wil mix Microphone, records, tape and tuner £5 20
with separate controls into single output. 8V.

TWO STEREO CHANNELS VERSION £6 85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £4 0 50
Push-Pull Ready Built, with volume. T

ra
and base controls. 18 volt d.c. Maine Power Pack £3.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
OUTLET BOXES, SURFACE 40p. FLUSH 60p. TWIN 85p.
BALANCED TWIN RIBBON FEEDER 300 ohms. 7p yd.
JACK SOCKET 8td. open-circult 18p, closed circult 23p;
Chrome Lead-Socket 45p. Phono Plugs 8p. Phono Socket ip.
JACK PLUGS 8td. Chrome 30p; 3-5mm Chrome 15p. DIN
SOCKETS Chaasis 3-pin 10p. S-pin 10p. DIN SOCKETS leed
3-pln 25p; S5-pin 25p. DIN PLUGS 3-pin 16p; 5-pin 25p.
VALVE HOLDERS, 10p; CERAMICS 10p; CANS 10p.

SPECIAL OFEERS

100 ohm 20 watt Nhoo-lll 2lln diam. Coumlc Former.
Screw Termin: 5p. Post 25p.
A.C. malne .

N
EMI TAPE MOTOR 2
EMI TAPE MOTORS. 240V a.c. 1,200 r.p.m.
4 pole 135mA. Spindle 0-187x0-75In. Size
33 x 24 x 2}in (tiuatrated). Poet 40p

120V Model, £1.

337 WHITEHORSE ROAD, CROYDON
Open $-6. Wed. 9-1, Sat. 9-5 (Closed for lunch 1.15-2.30)
Buses 50, 68, 159. Rall Selhurst.

Tel. 01-684 1665

463




“1 MADE IT MYSELF”
Imagine the thrill yow'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 1o
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

bl P build  things
—‘experimem. You énjoy 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.)

POST
TODAY FOR
FREE BOOK

DEPT. CPEQ)

HOME OF BRITISH
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To: ALDERMASTON COLLEGE

So fast, 80 easy,
this personalised course
will teach you even it
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 sy-t stand |

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 &t 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
highp d technical qualificati 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.

| CPE03+

READING RGY 4PF

Yes, l'd like to know more about your course. Please send
me free details—plus your big, 76 -page nook that tells
about all your courses.

POSTCODE

TITUTE OF ENGINEERING TECHNOLOGY

42 x 42mm meters 100uA, SO0uA,
tmA, 500mA, £2:76, tIpP. & P.

60 X 45Smm meters S0uA, 100uA,
500uA and ImA VU meter, £2'92.
IlpP &P,

Viiidg )
»
\.m....r ‘

4fin x 3tin METER.  30uA,
50uA or 100uA, £3-85. |3p P. & P.

Edgewise meters 90mm X 34mm
ImA, £3'40. 13pP. & P,

MULTI-

METER
RE:;:T)ER — Model ITI-2
e ; 20,000 ohm)

METER ﬁ volt, £6:90.
S 164p P. & P.

500uA, 70p. (0p P. & P.
CARDIOID )
DYNAMIC sy
MICROPHONE 4 —J}‘_J,‘_f’x_‘/

Model UD-130. Fre- 3 WATT STEREO (14 + 14)

quency response 50—

15,000¢/s. tmpedance PER CHANNEL
Dual 50K and 600 ohms, AMPLIFIER
£6:55. 13pP. &P. £4:30. 124pP. & P.

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

M. DZIUBAS
158 Bradshawgate o Bolton « Lancs. BL2 IBA

& INDUSTRIAL PRICES FOR THE HOBBYIST é\_ ;g e

ALL ‘BIG NAME' BRANDED GOODS

o
\‘~ SAME DAY SERVICE o/
MONEY BACK GUARANTEE /
LINEAR 1/C'S DIODES | ZENER DIODES ’
709C 054 |inaor & |, 2288 soomw '
7100 0.24 | IN€002 4 Voltages  3.3v—30v &
K 4 Y| 741C(8Pin Minidip} 0.20 | 1N4003 & B o
|| casoss 0.50 IN4DO4 5 < 2N /
1 / I tmaoek 125 |inaoos ¢ | AUDIO1/c's SO
COS/MOS IN4006 6 ¢ by
€D4001 0.24 |IN914 2 | yapes1B 1.0
$ | cosoos 040 |0A47 4 | casosse 15 ]
L'- €D4011 0.20 (0A200 6 cazosoa 30 | MR
- \| cpaoiz 020 |IN4148 1.5 | cazozs 10 W
v CD4018 1.50 CA3048 20
CD4029 1.50 \
o TRANSISTORS »
p € 3 3 e
% BC107 0.07 BFYS0 014 2N696 015 Y ‘
BC108 0.07 BFYS1 012 | 2N697 0.20 ;
BC109 007 BFY52 015 2N706 010 N
BCY70 0.9 BFY90 060 | 2N930 018 ™
e | BCcYm 0.09 BSY95A 010 | 2N1302 0.6
\ BCY72 0.09 caz28 028 | 2N1303 012
& 9| BFx29 0.16 40360 0.40 2N1304 020
‘ BFX84 016 | 40361 040 | 2N1305 020 -
P BFX85 016 | 40362 040 | 2N2160 050
XM srxss 016 | ao0ees 080 | 2N2646  0.40 5
o o) | Bexer 016 | 40673 050 | 2N3053 015 1
h /Y| oFxes 0.16 40602 0.40 2N3054  0.40 /
< | BC237 0.08 2N3066  0.40 ~

TERMS: CWO —10p POST & PACKING —ADD 89 VAT 0
®® . ROWNSGEM LTD. 2
Rosebank Parade, Plough Road, Yateley, Camberley, Surrey.
ﬁ Phone No. 0252 871338 oh
THE PROFESSIONAL ORGANISATION FOR THE 'HOBBYIST'

Practical Electronics  June 1975



I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!

Tapeo.p BASS
Tuner __~..
Gram o,
e —o oo
! Fuse
Half HYS Half HY5 HY50
' d LS ﬂ
¢
‘ TREBLE
i [ BALANCE
- VOLUME |
Stereo.Mono switch v
- +V
—L
T v PSUSO |
Ov L ¢

The HY5 15 a compiete mono hybrid preamplifier. ideaily
suited for both mono and sterec applications. Internally
the device consists of two high quality amplifiers—the
first contalns 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 10mV, Tuner 100mV; Auxillary 3-100mV;
nput/impedance 47k(} at 1kHz. Outputs: Tape 100mV;
Main output 0db (0-775V RMS). Active Tone Controls:
Treble = t2db at 10kHz; Bass = 12db at-100Hz. Distortlon:
3-5% at 1kHz. Signal/Nolse Ratlo: 68db. Overioad Capa-
bllity: 40db on most sensitive input. Supply Voltage:
= 16-25V

PRICE £4-50

+ 36p VAT
P. & P.free

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HYS50 is a complete solid state hybrid Hi-Fi amplifier
incorporating its own high conductlvity heatsink her-
metically sealed in biack epoxy resin. Only five connections
are provided. input. output, power lines and earth

TECHNICAL SPECIFICATION

Output Power: 25W RMS Into 8. Load Impedance:
4-1601. Input Senslitlvity: 0db (0-775V RMS). Input
impedance: 47k(}. Distortlon: Less than 0-1% at 25W
typically 0-05%. Signal/Noise Ratlo: Better than 75db
Frequency Response: 10Mz-50kHz = 3db. Supply Voltage:
=25V. Size: 105 x 50 x 25mm

PRICE £5-98 A

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

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

TECHNICAL SPECIFICATIONS
Output voltage: = 25V. input voltage: 210-240V  Slze:L.70.
D.30. H.60mm.

PRICE £6

+ 48p VAT
P. & P. FREE

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

Tel. (0227) 63218

Please Supply .......

Total Purchase Price St
| Enclose Cheque O Postal Orders [0 Money Order [
Please debit my Access account (J Barclaycard account [J

Account number ...
Name and Address .
Signature

Practical Electronics  June 1975
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

AaCl07 22 , ADI6land | BCI30 20 | BDI131 56 | BFISO 33 | MATI20 21  TIS43 33 | 2N1309 26 | 2N2926B 11 | 2N3006 30
AC113 20 | AD162MP 7§ | BCI51 22 | BDI32 66 | BFI8l 33 | MATI21 22 | UT46 30 | 2N1613 22 | 2N3010 77 | 2N4058 13
ACLIS 22 | ADTI40 86 | BCI2 18 | BDI33 72 | BFIS? 44 | MJE2955 96 | ZN4l4 £1.20 | oN1711 22 | 2N3011 16 | 2N4059 11
ACIL7K 82 | AF114 27 | BClos 31  BDI35 44 | BFIS3 44 | MJE3055 62 | 2G301 21 | 2N1889 35 | 2N3053 19 | 2N1060 13
ACI22 . 13 115 27 | BClo4 33 BD136 w4 | BFI84 28 | MJE3440 b5 ] 2G302 21 | uN1890 50 2N3054 51 | 2N4061 13
ACI126 19 27 | BCLo7 20 | BD137 60 | BF185 33 | MPFl02 48 | 26303 21 | 2N1893 41 | 2N3055 45 | 2N4062 13
ACI126 18 27 | BCIS 13 | BD138 65 | BFIS7 30 | MPFI0s 41 | 2G303 27 | aN2147 79 | sN3ss 16 | 2N4284 19
ACI2T 20 39 | BCLO9 13 | BDI39 61 | BF188 44 | MPF105 41 | 2G306 44 | 2N2148 63 | aN33914 18 | 2N4285 19
AC128 20 33 | BCI60 50 | BD140 68 | BF194 13 | 0C19 39 | 26308 39 | ano16o 86 | 2N3392 16 | UN4286 18
AC132 18 33 | BC16! 65 | BDIG B8 | BFI1S: 18 | oCu 70 | 26309 30 | Snojg0  gp | 2N3393 16 | 2N4287 19
AC134 18 81 | BCl67 13 | BD176 86 [ BF196 18 52 | 26339 O W e 2N3393 16 | 2N4288 19
AC137 18 81 | BCIB 13 | BD176 86 | BF197 16 54 | 2G3asya 18 | 2N2193 30 | Gooaoc 90 | GN289 19
ACL4l 0 38 | BCl69 13 | BD17T 72 0 82 | 2G344 20 38 9N3402 23 | 2N4290 19
ACLi1K 32 88 | BCI0 13 | BDI78 32 | BF 0 42 26335 18 24 | ON3403 23 | oN4291 19
ACl42 20 88 | BCIT 18 | BD179 72 | 0C26 32 | 26371 18 22 | ON3404 31 | 2N4292 18
ACl4ZK 28 55 C 16 | BD18O 77 oce8 55 | 2G371B 13 28 3405 46 | aN4293 19
AC161 55 BCI173 18 | BD185 72 oczy 58 20373 19 24 ON3414 17 2N5172 18
AClo4 28 55 | BCli4 16 | BDIS6 72 48 | 26374 19 22 | oNails 17 | 2N5294 60
AC185 22 4l | BCIi5 24 | BD18T 77 86 | 26377 33 22 | yN3116 31 | 2N3457 35
AC156 g2 72 | BC1i7 2l | BDlSS 77 | | 22 | w6318 18 | 2\'2368 19 | 533417 31 | 5N5458 38
ACIGT 27 72 | BC1i8 21 | BD1sy 83 27 | 26381 18 | 2N2369 18 | JoTC IN3429 44
ACl66 22 28 | BCIT9 21 | BDI90 83 17 | zG382 18 | 2N236va 16 | 283520 83 1 Bladsh 4%
ACl66 22 38 | BCISO 27 | BD195 94 14 | 2G401 33 | uN2411 @7 | ZN36li 74 | UN
AC167 22 28 | BCI81 27 | BDIY 94 11 | 2Gals 33 | 2Nz412 g7 | 2N36L15 82 | 28301 - 58
AC168 27 28 | BCIS2 16 | BD19T 09 11 | 20417 28 | 2N2646 52 | 2N3616 82 | 2830ua 48
AC169 18 | 28 | BC1B2L 18 | BD198 99 18 | 2N388 39 | 2 23 | 2N3646 10 | 2830 18
AC176 22 28 | BCl83 16 | BD19Y £1-06 18 | 2N388A 61 23 | 2N3702 13 | 28303 61
ACliT 27 28 | BCISSL 18 | BD199 £1.06 17 | 2N404 22 23 | 2N3703 13 | 28304 77
AC178 81 28 | BCi84 22 | BD200 £1.05 17 | 2N4044 31 | 2N2904 19 2N3704 14 | 28305 86
AC178 81 28 22 | BD205 88 28 | 2No24 46 | 2N2804a 23 2N3705 13 | 28306 88
ACls0 g2 | 28 31 | BD206 88 17 | 2N527 64 | 2N2905 23 2N3706 13 | 28307 88
ACI80K 82 | 28 31 BD207 £1-05 17 | 2NG98 46 | 2N2905A 23 2N3707 14 | 28321 62
ACI81 g2 28 12 | BD2os £1-08 17 | 2N599 50 | 2N2906 17 | 2N3708 09 | 28322 48
ACIB1IK 32 28 12 | BDY20 £1-10 17 | 2N6Y6 14 | 2N2006A 20 | 2N3709 10 | 283224 46
ACI87 24 | 4“4 13 | BDY20£1-10 22 | 2N697 16 | 2N2907 22 | 2N3710 10 | 28323 62
ACI8TK 26 [ 14 | BF113 27 22 | uNg9s 27 | 2N29074 24 | 2N3711 10 | 28324 77
AC188 24 I 14 | BF117 60 22 | NG99 30 | 2N2923 16 | 2N3819 31 | 28325 77
ACI88K 28 9 18 | BF118 77 28 | 9N706 09 | UN2924 18 | 2N3820 85 | 29306 77
ACY17 28 1| 28 | BF119 77 28 10 | 2N2925 18 | 2N3821 38 | 49357 99
ACY18 g2 17 39 | BFl21 50 28 13 | 2N2926G 14 | uN3823 31 | oo a0
ACY19 g8 17 30 | BFI23 56 0Cc200 28 33 | 2N2026Y 12 | 2N3903 31 | 2870
ACY20 22 1?7 27 | BF125 60 oc201 31 39 | 2N20260 11 | 2N3904 33 | 40361 44
;g}{ﬁ fg flo I 2"5 BF127 g.'{ oczo; g; 27 I 2N2926R 11 | 2N3905 31 | 40362 50
24 BF1562 0C20:
ACY2T %0 33 34 | BFles 80 0C204 28 gi' | DIODES AND RECTIFIERS
ACY28 21 88 40 | BF14 50 0C205 39 31 | AAlL9 9 13 | cG62
ACY20 89 13 27 | BFl65 77 0C309 a4 | ol oy | Aslz0 8 i 18 | (O AQqu) [
ACY30 81 20 29 | BF166 53 | BSY95A 14 | OCP71 48 ,ZN; AAl29 9 | BYl2: 17 | CG
ACY3l 81 | 13| 33 | BF157 61 | Bulos £2.20 | onPiz 48 | 2N744 22 | 4ivao 10 | BYI28 17 (OAIOOAN)
ACY34 28 20 24 | BF158 6l | CI1IE &5 | ORP60 44 | 2NO 33 | aaz13 11 | BY130 18 7
ACY3: 23 13 28 | BF159 88 | Ci00 33 | ORP61 44 | 2NOI8 3 0 Balo0 11 | BYI33 23 | 045 39
ACY36 31 17 16 | BF160 44 | Ci07 28 | P20 §5 | 2N920 2 | balle 23 | BYled 66 | A short
ACY40 19 17 22 | BF162 44 | C424 28 | P346A 22 | TNU30 23 | BAl26 24 BY X38/30 leads
ACY4l 20 | 44 BCY72 186 | BF163 44 | C425 55 | P3y7 46 | 2N1131 22 | BAl4B 16 48 | 0Al0 15
ACYds 39 33 | BCZI0O 22 | BF164 44 | C426 39 | ST140 14 | 2N1132 24 | BAl34 13 | BYZ10 38 | OA47 8
ADI30 42 | BCl4l 33 | BCZ1l 28 | BF165 44 | C428 22 (8TI141 19 | 2N1302 16 | BAl55 18 | BYZIl 33 | OA7O 8
ADI40 B8 | BCl42 33 | BCZ12 28 | 8F167 24 | C44l 33 | TIP29 48 | oN1303 16 | BAlg6 15 | BYZI2 33 | 0A79 8
AD142 83 | BCI43 33 | BDII5 68 | BF173 24 | 442¢ 33 | TIP30 56 | 2N1304 19 | BA173 16 | BYZI3 28 | 0ASl 8
AD143 42 | BCl45 50 | BD116 88 | BFI76 38 | Cidd 39 | TIP31A 680 | 2N1305 18 | BY100 17 | BYZ16 44 | 0A8) 10
AD149 55 | BC147 11 | BDI2I 66 | BF177 38 | C450 24 | TIP32A 73 | 2N1306 23 | BYl0l 13 | BYZI7 38 | OA90 7
AD161 38 BC148 11 BD123 72 BF148 38 I MATI100 21 TIP41A 73 | 2N1307 23 l BY105 18 BYZ18 38 0491 ki
AD62 38 | BC149 13 | BD124 78 | BF179 33 | MATIOl 22 | TIP42a 88 | 2NI308 268 | BYlla 13 | BYZ19 31 | 0a95 8
BB104 Varicap back to back 0°16
LINEAR I.C’s DTL 930 SERIES H L
Type No. oo Ge ook lLocicios 74 Series T.T.L. I.C’s
72700 025 023 020 f§ rype 1 "2';“ 0 BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION i
72700P 020 019 018 f n¥os0 160 149 1s+ GUARANTEED. ALL FAMOUS MANUFACTURERS
12741C 028 027 028 || Boass e iR &E 17 25 1004 12 1004 15 25 100+
3274;? 030 029 028 [} ypozs 16p 15p 14p Q7 015 014 013 | 7448 n-{o u-g'] £(1)-i)0 ;4132 8-70 g-gg g:gg
L 085 080 075 ppouy 18p 180 14p 015 014 013 | 7430 0-15 8'1: o-lg 74};:{ 0~7g R G
.%.408 2 038 036 034 | ppoqs 30p 28p  26p 015 014 013 | 7451 o-ls LA Esas -8 R
SL201C 0.58 0-45 0-40 § BPoss 16p 14p 13p 0-15 014 0-13 | 7453 015 0 0-13 | 74140 £1.30 .40 1'30
SLT01C 050 045 040 | pposs 30p  28p  2¢p 015 014 013 7454 015 014 013 74150 £1.50 £1~° 51100
8L702C 050 045  0-40 | Rpos1 70p  85p  60p 015 014 013 7460 015 014 013 ) 74151 £110 ’3' g 20 0
TAA263 080 070 060 N npose 15  14p  13p 039 034 031 7470  0-32 020 027 | 74153 £1.00 ~35 A go
TAA293 £1.00 095 090 | [poges abp  43p  40p 0.39 034 031 7472 032 020 0.27 341.;4 :{ao ‘{'15 L1160
TAA3504 £1.85 2180 £1.70 | Rpogos A5p  43p  40p 025 0-24 0-23 | 7473 041 039 0.35 | 74165 l.zo 21.16 LD
“"203(’: 0-28 0-26 0-24 l Rrooo7 45p 43p 40p 0-25 0-24 0.23 | 7474 0-41 038  0-35 i_dlu? : 20 ’0.05 0'90
uA7T09C 020 019 018 f Bpoges A5p  43p  40p 015 014 013 | 7475  0-80 0-58 0.56 | 74157 21.00 O
ATl 035 033 030 B Devicen may be mized to qualify 0-25 024 0.23 | 7476  0.44 043 042 | 74160 £l.40 £1.35 £1-30
ATI2 035 033  0-30 § 4o quantity price. Larger quantity 0-28 0.27 026 7480  0.80 0-58  0-55 74125 £1.40 &gg ﬁgg
TBAS0O 1-50  £1.45  £1.40 M ,1ice on application. (DTL 930 0-32 031 0-30 7481 £21-10 £1.05 £1.00 | 741 51-40 3 fLse
76003 £1.50 2145 sl.a0 f 3050, O 5H 030 029 028 7482 0.0 085 0-80 | 74163 £l.40 £1. .
s T IR TR
d ! i d 015 0 - - 5165 '
LM380 100 067 095 | YOLTAGE REGULATORS 030 029 028 | 7485  £1-60 £1.55 £1-50 | 74166 21-80 21.55 £1.55
NE355 085 063 080 g mps 0-40 039 0.38 7486 0.35 03 -33 | 74174 £1.80 £1.55 £1.50
NES556 095 083 080 uA 7305/“29 3V (Bquiv. 00 0-40 039 0-38 | 7489  24.00 2£3-75 £3-60 | 741756 £1.10 £1.05 £1.00
ZN414 £1.20 each f MVRGY) N 1-35 040 038 038 | 7490 065 063 060 | 74176 £1.25 £1.20 £115
LA 7812/L130 12V (Equiv. to 0-40 038 036 7491 £1.10 £1.05 £1.00 | 74177 £1.25 £1.20 £1.15
INDICATOR TUBES MVRI5Y) . £1-35 045 042 040 7492 074 071 084 | 74180 £1.25 £1.20 £1.15
3015F Minitron -20 pA 451-’"4131 15V (Equiv. to 015 014 013 | 7493 074 071 064 | 7418] £3.95 £3.85 £3.75
MAN 3M. L.E.D. 7-segment 0-127~ MVRIsV) 21-35 040 038 036 | 7494 085 082 075 | 74182 21.25 £1-20 £1.15
£1-80 uA7818 18V 2135 042 040 0-38 | 7495 0.85 0.82 075 | 74184 £1.80 £1.75 £1.70
v ol o nof, ee 0w gm aw nn o A
-IN.. 0.35 032 030 | 7410 5 - . .
TRIPLE 66-bit DYRAMIC SHIPT § DUAL-IN-LINE SOCKETS - 015 014 013 74104 060 058 0-55 | 74192 £1.95 £1.90 £1.85
REGISTER EDSR3166 14 & 16 Lead Bockets for use with 58 55 | 74193  £1.85 £1-00 £1.85
Comprisen three 66-bit 20 dynamic DUAL-IN-LINE 1.C's. TWO Ranges Jj 734 0q8 0l ol || e >80 0‘42 b 40 | 74194 21.30 £1.26 £1-20
hift. registers with i;denyendent PROFESSIONAL & NEW LOW COST. 9::5, zf% £1°:Z.~1: zi’.'i"? Zﬁ% 3233 g'-ss 3:50 74195 £1.10 £1.05 £1.00
inpute and outputs. TTL com- § PROF. TYPE No. 1:2425-99 100up ll 744y  £1.20 £1-15 £1.10 74111 090 088 085 | 74196 £1.20 £1.15 £1.10
patibility and buﬂer_egi clock lines § T8O014 14 pin type 33p 30p 27p @ 7445 £1.60 £1.55 £1.50 74118 £1.00 0-95 0-80 | 74197 £1.20 £1.15 £1.10
to reduce the capacitive load pre- | T8016 16 pin type 38p 350 32p M 7444 £1.20 £1.15 £1-10 | 74119 £1.50 £1-40 21.30 | 74198 £2.75 £2.70 £2-65
I OGO pli, @ 1Tws | [Hld Bl 16p 14p 12p W 7447 £110 £1.07 £1.05 | 74121 0-50, 0.48 0-45 | 74199 £2.50 £2.40 £2.30
stra e uiler ensures a fu logI1C v L. . .
.winpgpat the output. £| & BP816 16 pintype 17p 18p 13p [§ Devices may be mixed to qualify for quantity price. (TTL 74 series only) data is available for the
KOW ONLY EACH {low cost) above series of I.C.8 in booklet form. Price 35p.
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-the lowest prices!

BRAND NEW TEXAS | GENERAL PURPOSE | QUALITY TESTED SEMICONDUCTORS
GERM. TRANSISTORS | NPN SILICON SWITCH. | Pak No. KING OF THE PAKS  Unequalled Yalue and Qua
Coded and GulnnteedT ?r‘g Tgl!zANS. 0 TOS-;'B NEW BI-PA UNTESTED
R QY N708, BSY- | Q ! 20 Red spot transistors pup 0-54 -
s 3714 27/28/85A. Al Q 2 1 White spot R.F. transistors pup 0-54 SUPER PAK K N E
: Q3 4 OCT7 type transistors 0-54 SEMICONDUCTORS
Q 4 #i Matched transistors ()(,N/J.:/’il/ﬂll) 0-54
-;\N 1906, 'li(,\ APO When 8 l: ’_: gt:", t;:"":"’;;"’): %%: Satisfaction GUARANTEED in Every Pak, or money back.
or«lenng please state § Q 7 4 ACI28 transistors pup high gain 0-54 A .
preference NPX or PNP. | Q % 1 ACIZ6 transistors prp 0-54 ERkING Description Price
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ND. ——— et s 1 3 0C17Y ILLF. i 3 ., = = = 2 -
TRANSISTOR. DV VER | ST, ¢-P. DIODES ¢p Q13§ inagm lslltypf‘;;i.)“!mi(::wialur.« o3 U f_ 30 811 Planar Trana. NPN like BSY954. 2N706 0-34
Suitable replacement for | 300 W 0-58 mixed colours 0-54 U 7 16 Sil.Rectifiers TOP-HAT 750mA VLTG. RANGE up to 1000 0-54
BIX21, €407, INIROZ é‘li,';‘dﬁ"" ) l})gg égg Q7 5 npn? x ST.141 & 3 x ST.140 0-54 U 8 50 Sil. Planar Diodes DO-7 Glass 250mA like 0A200/202 0-54

o -Min. - ' o X
oe A N U5 1004 Full Teatel 1,000 §-90 Qs 4 \H“T 8¢ X MAT100& 2 x MAT 0-54 Mixed Vo)tages 1 Watt Zener Diodes - 0-54
0-18 017 0.18 Ideal for Organ Bullders. Qly 3 )T S x MAT 101 &1 X MAT BAY50 charge storage Diodes DO-7 Glass 0.54

AD l 6' / l 62 Q0 4 OC«;" e 3 t 8 0 gg: 5 PNP 8il. Planar Trans. TO-5 like 2N1132, 2N2004 0:54
e e s o, 2 jermanium transistors A.F. 0- N T B f G200 &

R R PpyNP Q21 4 ACI27 npn Germanium transistors 0.54 PNP-NPN 8il. Transistors 0C200 & 28 104 0-54
."5|l.‘ tr:.ms. suitable for M/P COMP. ¢ERM. | Q22 20 NKT transistars A.F. R.F. coded 0-54 Mixed Silicon and Germanium Diodes . 0-54
n 1"'0',}?;'(-3?:3!21 TEO-_LS TRANS. OUR Low. | Q23 10 0202 Silicon diodes sub-min. - NPN Sil. Planar Trans. TO-5 like BFY51, IN69T 0-54
. Ouantis e E8T PRICE OF 75 g;;j B D e v 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV . 0-53

PER PAIR. 56 8 095 o ans i 30 Germ PNP AV Transistors TO-5 llke ACY 17-22 .. 0-54
Q26 B 0A95 Germaninm divdes gub-n ermanium ransistors TO-5 like X
ING9 0-54 8 6 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 0-54
R, Look Q27 2104 600 IIV Silicon recliflere 25 Silicon NPN Tranaistora like BC108 054
' 1842510 -

Vebo=80V. Vceo=350V. FOR OUR Q8 2 Silicon )power rectifiers BYZ13 gg: 12 15 Amp Silicon Rectifiers Top Iat up to 1000 PIV 0-54
I(.o(,;,“=II? ng‘;psl. 0Plu(= AUDIU AND Q2% 4 Silicon transistors 2 x YNGOG, 1 X 30 AF. Germanium Alloy Transistors 2(:300 Serles & OC71.. 0-54

HOW. hfe=30-170. 2INGYT, 1 X 2N698 - 54 "ali i i i i
HReplaces the majority of ELECTRUNIC Q30 7 Silicui] Im\-itch transistors 2N706 5 30 ni‘ADT s.hke MUz Serlef PNP'Transmtors =0 &
Germanium power tran- npit 0-54 20 Germanium 1 Amp Rectifiers GJM Series up to 300 PIV 0.54
sistors In the OC, AD EGMPUNENTS Q31 4 Silicon switch trangistors 2N708, 25 300M!lz NPN Silicon Transistors 2N708, BSY 27 0-54
1ml NKT m:qel oo o qxsnl . 00 £ SR, 0-54 30 Fast Switching Silicon Dindes like IN914 Micro-Min. 0-54
048 o035 o ADVERTISEMENTS 1§ G LTI £3 BRI 29 10 1 Amp SCR's TO-3 can, up to 600 PLV CIS1/25-600 1.08
PRACTICAL WIRELESS Q::-: 4 g!:!co,, npn tm;\smtqr: ?Nl?vl\zlgmvg 054 g;j '2{) Zener Diodes 400mW DO-7 case 3-18 volts mixed 0-54
e EVERYDAY Q: 7 l’188;[ll‘;p(’::oleml"l;ai;)u 2N2369, e U 15 Plastic Case 1 Amp Silicon Rectifiers IN4000 Series 0-54
GP300 TO3 METAL ELECTRONICS AND Q3 Sii’icon pnp TO5. _; X ON2004 & U3¢ 30 Silicon PNP Alioy Trans. TO-5 BCY26 28302/4 0-54
sAgE:_S]I{).g(\)O)\{ v RADIO CONSTRUCTOR 1 x 2N2905 0-54 U35 25 Silicon Planar Transistors PNP TO-18 2N2006 0-54

£P0= 100V A eco = B0 7 2N3846 'TO-18 plastic 300MIlz upn 0-54 U36 25 Silicon Planar NPN Transistors TO-5 BFY350/51/32 0-54
1Cs1o amps. Dtot=1eni L RAN 3 2N3053 upn Silicon Lransist 0-54 ; T
TI5W. hie=20. 100IT.= | phLho xﬁongg OF e B oL S T U37 30 Silicon Alloy Transistors 80-2 PNI 0C200, 28322 0-54
18 s, Sl;ital)le Jeptace- YoLTAGE ' ok DU e T e U8 20 Fast Switching Silicon Trans. NPN 400M Hz 2N3011 054
o 3 B e PP Tty NIl 703

. l + - I ual Transistors 6 lead g N

055 033 o1 :ﬂ‘:l“,’)‘fg;:ﬂ“’“ (3Ca10 555IC 65P each Ui3_ 26 Sil. Trans. Plastic TO-18 A.F, ucm/m 0-54

'_J«“ 20 8il. Trans. Plastic TO-5 BCI15/NPN 054

- U45 7 3A SCR. TOG6 up to 600P1YV 1.08

NEW 9th EDITI ALL PRICES I N C L U DE V-A-T- Ui6 20 Unuunctlon trangistors similar to TIS43 0-54

ITION

uver 400 pages U47 10  TO220AB plastic triacs 50V 647 . 108

TRANSISTOR EQUIVA- MAM MOTH I.C. PAK g‘g 13 :PN Sil. power translators like 2N3055 : i-08

LENTS BOOK. A cuni- 4 2 PN 8il. plastic power trans. 60W like 2N5294/5296 1.08
plete crosx reference a:‘.:( APPROX'MATELY 200 PIECES ASSO RTED

uivalents  hook
e i | MANUPACTURERS' FALLOUT | INTE- | guu jon gntonsdsooe e g e it 1o rpe o e i
Japanesz Transistors. . nay
Toiiimdnag ;RAT&:) CIRCL;ITRS INCLUDING LOGLIC
£2:30 each. SERIES LINEAR and AUDIO AMPLI-

s SIL. RECTS. TESTED
———e—o 1 FIERS. MANY CODED also SOME One 55p Pak of your { PIV 300mA 750mA 1A 154 34 10A 304
A LARGE RANGE OF UNKNOWN TYPES—YOU TO IDENTIFY gm;rac?:;ﬁzdlx% ::,tel:_ (DO7)(8016) Plastic(3016) (83010)(8010)(TO48)
- r
TECHNICAL AN 50 bs b : b By BB 4
BRARAL A0 DALY PAK NO. M.LC. 200 @ onh e bhih 4
SMILEBLEEXSTOCK.|  PRICE £1-25 per PAK including P. & P. and VAT 200 08 10 IN4003 07 12 22 25 1.00
END FOR FREE LIST. 1975 CATALOGUE cADMlUM CELLS »IOg 08 15 1N4004 08 15 30 38 1.35
GO 09 17 1N4005 10 18 38 45 1.80
INTEGRATED CIRCUIT PAKS NOW READY Il0p ORPI12 48p 800 12 19 1N4006 11 20 38 55 2.1¢
Manufactiers' *“Fall Quts™ which include Funetional and Part-Functional Units. 1000 14 30 IN4007 12 25 48 85 2.50
These a-e classed as “out-of-spec’ fram the maker's very rigid specifications, but NEW LOW PRICED TESTED S.C.R.’S | 1200 35 30 58 75 3.00
are ideai for learning about 1.C."s and experimental work. PIV .;0 100 100
Pak No. Contents Price | Pak No. Contents Price | Pak No. Contents Price I8 TOS o 22 0 gz TRIACS
. . - H - VBOM 24 64 104
VIC00=12x 7400  0-54 =0 X 7446 0-54 | UIC86=5 X 7486 0-54 | - 06 . b . o
237101 0.54 7448 054 | UICS0_3x7490 o3df ot 1064 027 S BRI0O (D32) 25p ench TO-t TO-68 TO-48
S x7430 054 | UIGBL=0XTi01 0541 54 TO64 0-39 10 amp POTTED LI T
X7404 0.54 =X 7461 0-54 054], 0% Toi 032 BRIDGE RECTIFIER | 100V 33 355 88
x7405 0-54 0-54 5 0-54 1" b on heat sink. 200V 55 66 99
D Ui A PoIcaESo X 164 TO48 0.58
eeaonl 5 R 31836_3;‘7193 o541304 TO4R 127 100PIV. 99p each | 100v 77 s .2
UlC10-12x7410 0-54 0-54 = 054 Giro No. 388-7006
0-54 0-54 0-54 iro No. -
0-54 0.54 0-54 3
0-54 0-54 0-54 2N3055 Please send all orders direct to warehouse and despatch department
UIC41=5x 7441 0-54 0-54 g-g:
UIC42=5Xx7442  0-54 0-5¢ H y
UIC43=5x7413 084 0.54 | UICI99=56x74199 0:54| 115 WATT SIL
UIC44=5x 7444  0-54 0-54 | UICXI=25 Assorted POWER NPN
UIC45=5x7445  0-54 0-54 74’6 1.65| 45p EACH -
Paks cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X 1. f

2 Amp. BRIDGE RECTS.{D1699 NPN SILICON | LINEARINTEGRATED CIRCUIT PAKS

30 v RMS8 35p each | DUAL TRANSISTOR | Manufacturers’ fall-outs

o hee gl © 0. BOX 6, WARE - HERTS
200vRMS  45p (Similar to 2N2060) | ULIC709 10X 709 -54 4 e
400 v RMS 50p ‘: - ULIC710 7x710 Postage and packing add 20p. Overseas add extra for airmail.
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HOME RADIO (Components) LTD., Dept. PE, 234-240

on Road, Mitcham, CR4 3HD. Phone 01-648 8422

.L.

Recently I've been telling you just why
I've been a customer of Home Radio
Components for so tong. I've given
special emphasis to their superb cata-
jogue, and now it's time to show you a
typical page. The problem is—which
one? There are 240 to choose from—
for example, 17 pages of capacitors,
of resistors, 10 of switches and 8 of
stylii. These are run-of-the-mill things,
but here's a page that's specially in-
teresting—page 94, showing a Short
Wave Kit and an Etching Kit.

The managing director of Home Radio
Components tells me there’s quite a
story behind these items. Briefly, Home
Radio Components always listed a
S.W. Kit, but eventually the firm making
them ceased trading so H.R.C. decided
to produce their own. When they
looked around for an Etching Kit they were unable to find
any at a sensible price, so again they said, “'Right, we'll
make our own!” Sounds simple, but the managing director
told me that if you produce any kit within 12 months of
deciding to go ahead you're doing very well. ""As for the
problems of producing an Etching Kit,”" he said, "'l could
write a book about it!"’

Incidentally, if you want to order either of these kits the
prices are:

in every Kit

Contents:—

94

65p |

i y POST AND
g, . plus 33P rackine ADDRESS

: |
. Sendoffthe
coupon today |

¥

\
A

customers in the UK and to BFP

468

For Prices see
Supplement

KT4B. Rsdiokit No. 4B. A
wide range. Continlious co

spread tuning. This set why g-distance broadcasts. Band

to use. Under favourable
10 hear such far off plzma

KT 253 Etching Kit. An
ideal kit for the Constructor
wishing 1o Erch his own
Curc_uus. All essentials and
tailed Instractions included

(1) Plastic Dish,
(2} Suitable pieces
of coy I
() Laminate cutter, por clad bourd.
(4} Ferric Chloride.
(4A) Large Plastic Spoon,
(5)  Decon Etch resisy

supplied minus

Pen (An ajternative may be sy,
(6) Instructions (4 Pages),

the:

HOME RADIO (COMPONENTS) (1D,

CONSTRUCTIONAL KITS—Continued

unique one valve model with
world-
verage from approx. 10 metres mrfv

(m;;sphcn'c conditions you will be able
as Moscow, Australia and America

KT253

e aniciel g 2y 1pplied if this is nos availabic). If at any (ime items
¢ are not

ljusted a i i
ccordingly. availabie the kit will

ET( :
CHING MATERIALS LISTED on PAGE 95

KT4B. S.W. Kit—£4-75 plus VAT, plus 35p for P & P.

KT253 Etching Kit—£3-75 plus VAT, plus 35p forP & P.
In any case, you'll surely want to study all the other pages
in this famous catalogue. There are getting on for 2,000
illustrations by the way. Simply send the coupon below,
with cheque or P.O. for 98p (65p plus 33p for post, packing
and insurance). The catalogue contains 14 vouchers, each
worth 5p when used as directed, so you can soon recover
70 pence of your investment. You just can't go wrong!

r--________————

[ ] Please write your Name and Address in block capitals

= . . HOME RADIO (Components) LTD., Dept. PE, (Regn. No.
he|price of 98pjapplies only to, | 234-240 London Road, Mitcham, Surrey CR4 3HD London 912966)

!
|
|
............................................................. |
|
J

addresses t—---------—---
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A GOOD REFERENCE

ASSIDUOUS researchers and impatient instant-information
seekers alike will all agree that any large work of
reference is but “‘as good as its index”. A quick and reliable
assessment of a book’s real worth usually can be made by
examining and testing those final pages. There the reader
should get the full measure of the subjects covered, with
helpful cross-referencing to save him much time and trouble.

Periodicals, as opposed to books, may have but an
ephemeral existence or, on the other hand, they may have
staying power so that their useful life is extended far beyond
their nominal period of public exposure. Publications in the
latter class are of course often accumulated by their owners,
and steadily build up into the proportions of a huge work
of reference, In such cases an index does then become most
essential if the stored material is to be fully utilised.

This undoubtedly is true in the case of PracTicAL ELEc-
TRONICS. We will therefore in future incorporate an index in
every December issue, as a fitting completion of that volume.
Because of this new policy separate indexes will not be
offered for sale as hitherto. Therefore, in order to satisfy
the present outstanding requirement, the index for Volume 10
has been included in this present issue.

Apart from its permanent reference value, an immediate
perusal of this index should prove an interesting exercise.
No doubt many things can be deduced from a sampling of
12 months’ constructional projects. For instance, some readers
might feel that the motorist is getting rather more than his
fair share. Nine projects as opposed to three for the
photographer. What does this indicate—deep and significant
social changes? Or is it simply that camera manufacturers
have been able to pack a lot of electronic gadgetry into their
products whereas the motor car still remains a very accom-
modating vehicle for private constructors® ancillary units?

Audio retains a respectable portion of the cake, though the
nine projects listed include but two solely for reproduction of
music; it seems the truly adventurous are busy creating—not
just recreating—sounds these days!

Intrumentation is a convenient term which can embrace a
wide range of fascinating devices and systems. A total of
seven such projects are listed, some still quite novel—like
liquid crystal displays and gas detectors. Though technically
important and exciting, many measuring and controlling
instruments often take on an unglamorous role in real life,
But in performing routine tasks, thermometer/controllers
and their like are without doubt contributing to the current
Save Energy Campaign.

And what of games? There are but two. So much for
those complaints heard from time to time that electronics
is used too flippantly.

But we are all entitled to our own prejudices and can
analyse the listed items and draw what conclusions we wish!

More seriously. it is hoped this month’s special inclusion
will help our regular followers to extract the maximum use-
fulness from their stored issues with the least difficulty,
whether now or sometime in the future. Casual readers
should also benefit from this perspective of the immediate
past. ,We hope it will help them to get the true measure of
d.i.y. electronics.

F.E.B.

Editor
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FAMILIARISATION

To get the feel of a comparator it is a simple
matter to wire one up on something like u—DeC
according to the circuit of Fig. 1. ICla is one of the
four comparators in the i.c.. the pin connections for
which are also shown. In fact it does not matter
particularly which of the four is chosen., but for
those who might wish to make a car systems monitor
described later, the author's selection was based on
being able to use some of the experimental circuit
made up on Veroboard for a working model later.

If any form of experimental circuit is made up, it
is suggested that an i.c. holder is used for the fairly
obvious reasons that the chip is not damaged by
soldering heat and is readily available for use else-
where.

Assuming that the potentiometers are reasonably
similar, one will be able to see clearly the way in
which the output to the meter MEI changes as the
relationship of the voltages on the input pins
changes.

Whenever the potential at the + ve input is higher
than that at the —ve, the output will remain at
nearly 9V but if the situation is reversed then the
voltage drops to OV. As a matter of interest an
l.e.d. may be substituted for the meter if desired.

AUDIO OUTPUT

It is not difficult to convert a comparator into an
oscillator or square wave generator by feeding the
output back to the —ve input via a resistor as has
been done in Fig. 2. The frequency of the output
is governed by the RC combination CI, R4 and in
fact the oscillator will not function unless the poten-
tial at pin 5 is about midway between +ve rail and
OV. R2 and R3 both act as base bias resistors for
TRI and provide the correct potential at pin 5.

Again one can try the circuit out on p-DeC or
other experimental layout or mount it on Veroboard.

SIMPLE MONITOR

Combining the circuits of Fig. 1 and Fig. 2 can
create a simple monitor capable of giving audible
indication of an increase in one voltage or decrease
in another.

If this is done using the components of Fig. 1 and
Fig. 2 in combination, then R1 of Fig. 1 and R2 of
Fig. 2 become the same component and one of
the potentiometers VR1 and VR2 is deleted. The
ccmparator input which was connected to the
deleted potentiometer becomes the input for the volt-
age to be sensed.

The circuit thus constructed will serve as quite a
good voltage monitor capable of responding
immediately to voltages which go outside the limits
set by VRI. In fact in this circuit almost any poten-
tiometer value from 1k{ to 1M{ may be used for
VRI.

If accuracy of measurement is an important fac-
tor, then it is suggested that the circuit be modified
in order to include some form of voltage stabilisa-
tion. A suggested circuit is shown in Fig. 3 where
a Zener diode D1 is used to provide a stabilised
voltage to one input of each of two comparators on
the ic.. The Zener voltage can be up to three-
quarters of the supply voltage.
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+VE
—\
1 4
OUTPUTS s S[OUTPUTS R1
I
o Ay 22k
veC+ 3 12 GND 10002 .
-4 1+ ICla
+5 10~ VR *
NPUTS
e o[ NPUTS o
+7 8- ME1
ov
Fig. 1. The pin connections for the MC3302P

i.c. and a basic circuit for familiarising oneself
with the action of a comparator

+YE
R2 R6
22k0 2-2kf)
.73 LS
3900
O— 4 ] a
o 1c1e D2 1 TR
/ 01wF 2N3053
RS

R3 --Cl
22k 0,

| 1000pF "0
O <
\

Fig. 2. Using a comparator to make up an audio
oscillator +VE

R7
18k

Qv

P

IC1a
YR1 7
100k
o, VR3
100kl

BZYSS

P2
ov

Fig. 3. Using a Zener diode to provide a stabilised
reference voltage against which input voltages
can be detected. Here two comparators are used
to accept two separate and, if required, different
inputs

APPLICATIONS

For the person who wants to monitor a simple
voltage the foregoing will suffice. Indeed, the circuit
can be used as a substitute for an oscilloscope for’
some purposes. If both inputs are joined together and
set to react at very close or identical voltages, any
alteration in input condition from the selected voltage
will cause an output. Thus a varying input will cause
an output.

As will be appreciated, the use of two input com-
parators in Fig. 3 presupposes the associated use of
two audio oscillators and it is a simple matter to
select the tone-deciding components so that two
different tones are generated, one for a falling volt-
age and one for a rising voltage.

Thus the device could be used perhaps as a volt-
meter for a blind person or where dark operation
is required. ’
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CAR SYSTEMS MONITOR
As mentioned earlier. one possible application of

the monitor is in the automobile area where the
system can be used to “observe” the state of, for
example, the petrol gauge and the water temperature
gauge,

Most vehicles have some form of automatic volt-
age control and the instruments in this case do not
respond immediately to any change in parameter
indicated. In fact, variations in battery voltage are
compensated for by interrupting the supply voltage
intermittently using a hot-wire thermostatic switch
which operates at a few cycles per second.

The monitor in jts simpler form would respond
immediately to the variations caused by these inter-
ruptions and thus the circuit requires some modifica-
tion. A suitable circuit is shown in Fig. 4 and here a
degree of hysteresis is introduced by including resis-
tors and capacitors on each input line. Using this
arrangement the monitor only sounds the alarm if
one of the observed voltages goes out of limit for
more than a second.

()

@Vj{*’%" B
g%gc

- +V
R& R6
22x0 s 2:2k0
s
390k
01 R1
NPUT 1 5
S p—AAA \ 8 ce
. 2
weoz  '9%0 IC1a ¢ Ic1b 4 TR
VR1 _ 7], sf,
+ . + 0-1pF
100k 01 10k 2N 3053
R8
«7k0
222 ¢t ) R7 mdm C3
ay ’"I 390k0 22k, 1000pF
R R12 R13 RIS
390k 2201 22k R1e 22w
390K0
a2 N S \ . T
100K
1,
10k iCic g IC1d D2 |
02 R{0
o - of. i / O!WF
INPUT
2l waooz  1Ox0
RI6
IC1-MC3302P V_,Vn
q PIN3 +V ™ L7
CS ampmC6 PIN12 OV ¢
WF [ 47pF 850pF
ov

Fig. 4. Circuit diagram of a car systems monitor using the comparator i.c.
For use on positive and negative earth vehicles see notes in the text
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Fig. 5. Veroboard layout and cutting details for the car systems monitor of Fig. 4

COMPONENTS . . .

CAR SYSTEMS MONITOR

Resistors
R1  10kQ
R2  10kQ
R3  390kQ
R4  22kQ
R5 390k
R6 2:2kQ
R7  22kQ
R8 47kQ
R9  10kQ
R10 10kQ
R11  390kQ
R12 22kQ
R13 22kQ
R14 390kQ
R15 2:2kQ
R16 47kQ
All 5%, +W

Potentiometers
VR1 100kQ lin (see text)
VR2 100kQ lin (see text)

Semiconductors
1C1 Quad comparator MC3302P
TR] 2N3053 or similar n.p.n.
D1 and 2 1N4002

Capacitors
C1 1uF
C2 47uF
C3 1,000pF
C4 01uF
C5 1uF
C6 47uF
C7 850pF
C8 O01uF

Miscellaneous

Veroboard; case, preferably plastic; wire; solder

etc.
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Providing that the unit is constructed in an insu-
lated container with only power supply leads and
alarm inputs, then there is no real problem over
negative or positive earth vehicles. The polarity of
the power supplies remains the same for each case
and the input protection diodes are the only com-
ponents to be altered.

For negative earth vehicles, orient both D! and
D2 as D1 and for positive earth orient as D2.

As can be seen from Fig. 4, only one loudspeaker
is required and by selecting different values for C3
and C7 two tones are produced thus identifying
which input has altered.

The loudspeaker can be mounted in the box with
the circuit board shown in Fig. 5 but care should
be taken to ensure that there is no risk that holding
bolts for the Veroboard contact both tracks on the
board and parts of the chassis of the carrying
vehicle.

The two monitors illustrated in the accompanying
photographs are a car systems monitor and a simple
monitor. Both are housed in small plastic cases
together with their asociated loudspeakers.
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T uis month, the Power Supply, Tone Generato
and Top C Envelope circuitry are described

POWER SUPPLY

The circuit of the power supplies is shown in
Fig. 2.1 and is basically a simple unregulated system
aparl from the 5V logic supply which is provided
by a three terminal integrated regulator.

Transformer T1 is rated at 17V, 2A, with a 9V
tapping. Other suitable alternatives would be 9-0-9V
or 10-0-10V, but in the latter case it would be neces-
sary to increase the value of supply line resistors to
compensate for the higher voltage. The potted bridge
rectifier D1-D+ should have a p.i.v. rating of greater
than 50V and a 2A capacity. Using the Norman CT2
transformer the input voltage to the 5V regulator is
approximately 9V on load. The value at the high
Jevel output is 19V, with a 2V drop across R1 which
is linked to the touch resistors on the key switch
assembly.

The negative supply is obtained from a voltage
doubler. The requirement here is for less than 50mA
so that the current rating of diodes DS and D6 can
be very low. with a p.i.v. of greater than 70V.
A number of manufacturers can supply mintature
transformers suitable for T2: on the prototype an
Eagle version was used which gave —22-5V on Joad.

SOCKET PANEL

All sockets for the Piano are integrated into the
Power Supply chassis (see photograph) providing
a convenient mounting point for the mains input.
pedal input, external amplifier output, and head-
phone output sockets. and the mains input fuse.

COMPONENTS . . .

POWER SUPPLY UNIT

Resistor
R1 3.9Q 2W

Capacitors
C1 1,000uF elect. 16V
C2 1,000uF elect. 16V
C3 4,700uF elect. 16V
C4 4,700u:F elect. 25V

Diodes
D1-D4 C1406 bridge rectifier (Electrovaiue)
D5-6 ZS17M

Integrated Circuit
IC1 MC7805CP (Motorola)

Transformers
T1 Mains transformer—Norman CT2 (Electro-
value) (see text)
T2 Mains transformer—12V 100mA

Miscellaneous
FS1 200mA fuse, FS2 1 amp fuse, LP1 mains
neon, S1 mains switch on level potentiometer,
Aluminium sheet 102in x 94in, 8-way standard
group board, tag strip, SK1 3 pin miniature
mains socket, SK2 Standard %in jack socket
mono, SK3-SK4 Standard ;in jack socket stereo.
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The zero level output of the Power Supply is used
for connections to the other units in the Piano as
will be shown later, but the earth input from the
mains lead is connected to the output jack socket
of the instrument, to avoid hum due to earth loops.

POWER SUPPLY ASSEMBLY

The plan/photograph view indicates the posi-
tions of all the major components in the Power
Supply Unit. A piece of aluminium sheet 103in X
9iin is required to make the chassis which should
be cut into the L-shape shown in Fig. 2.2. 4in holes
should be drilled on the centres indicated, and air
vent holes made in the bottom of the base plate
with a Zin drill. The positions of the air vent holes
are not critical but it is essential that matching holes
are drilled in the bottom of the cabinet to give a
continuous air flow. When all holes have been drilled
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Fig. 2.1. Circuit of power supplies

in the aluminium sheet a paper pattern of the power
supply base should be made. This will indicate the
positions of all the holes such that when the cabinet
is made the air vent positions can be transferred
onto the woodwork, and in addition the positions of
all screws (6BA) can be marked which allows the
constructor to drill shallow holes in the cabinet to
accommodate any form of protruding screw head
used in the chassis assembly.

When the pattern is complete the chassis should
be folded along the dotted lines shown in Fig. 2.2,
folding upwards from the page. It is not necessary to
fix the floating side of the chassis to the base since
holes are provided for wood screws to fix into both
the rear and the base of the cabinet when placed in
position.

GROUP BOARD

The rectifiers and negative supply smoothing capa-
citors are mounted on a 16 terminal group board.
the layout of which is shown in Fig. 2.3. The board
is fixed to the chassis on pillars, consisting of
threaded spacers 14in long, in an inverted position.
Cl, C2 and D14 are soldered to the lugs whilst.D35.
D6 and FS2 are fixed to the back of the group board.

POWER SUPPLY CONNECTIONS AND
FUNCTIONAL CHECK

In order to make the Power Supply a self-con-
tained unit, all terminations are brought out to a tag
strip running the full length of the supply. When all
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T
SECONDARY
—_———

FS1 SK2
(Ext.Amp)

SK3
{pedals)

To S1 Earth —-23V +19V +5V

{mounted below)

Position of major components in Power Supply unit

the interwiring has been completed the unit can be
tested. Since both the internal resistance and the open
circuit voltages of apparently similar transformers
vary by a surprisingly high degree the unregulated
voltage may have a fairly wide range.

The input to the 5V regulator should be in the
region of 9-12V on a 600mA load but is not critical
from the point of view of the regulator if it is in
the range 8V to 15V. However, if for instance a
10-0-10V transformer is used, care should be taken
not to exceed the voltage rating of C3. The + 19V
and —23V are on load measurements and are likely
to be exceeded by at least 20 per cent when measured
under open circuit conditions. Again if a transformer
other than the Norman CT2 is used it would be
advisable to use a higher voltage capacitor for C4.
Open circuit voltages measured on the prototype
were +24V. —30V, and +12V at the input to the
5V regulator. .

TONE GENERATOR

Frequency generation in the Piano is dependent
on the use of the General Instrument Microelec-
tronics Master Tone Generator type AY-1-0212. This

P2 207078, Sl P rrsssy. 222
070 2z 2z 22223 5 g

unit leads to the realisation of very accurate relative
tuning across the keyboard, which is also extremely
easy to adjust.

M o b

+
y‘r\

TUNING ACCURACY

Comparison of the top octave frequency values
for the equal tempered scale and the chip indicate
that maximum deviations occur in D, Eb, F and G,
the worst representing 0-113 per cent of the absolute
frequency. Experiments have been reported to have
shown that the average person can distinguish an
0-7 per cent deviation if two tones are sounded
simultaneously with this error, and that an excellent
musician might approach 0-03 per cent (probably by
luck). These tests were of course carried out under
an unreal situation in that such a rigid comparison
is not relevant to the intervals on a 'single piano
keyboard. The author is convinced that the AY-I-

Il

\“
I
T

= 1 c2

Fig. 2.3. Top and bottom views of group board 0212 accuracy is irreproachable for this application,
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and the resulting chordal sounds from the keyboard
are highly acceptable.

TONE GENERATOR CIRCUIT

The circuit of the Tone Generators is shown in
Fig. 2.4. The raw supplies of 19V and —23V are
regulated by Zener diodes to +12V and —15V
respectively and supply a Bowes astable multivibra-
tor driving the AY-1-0212. The Bowes astable is a
non-saturating circuit easily capable of oscillating at
the required frequency. The frequency of operation
is determined by C9 and the combination of R7,
VR1 and R4. For stability C9 should be mica or
polystyrene, whilst R4 and R7 could be metal film.

The collector of TR2 swings between approxi-
mately 1V and 11V, which is the required input for
the Master Tone Generator. The outputs of the
AY-1-0212 are equivalent to a 3-5 kilohm resistor
connected to a source alternately swinging between
zero and 12V, and since the “Joanna™ uses TTL
dividers for economy it is necessary to have a buffer
amplifier for each semitone of the top octave. TR3-
TR14 perform this function, and each transistor is
followed by a TTL gate in the hex inverter (7404)

Fig. 2.4. The circuit of the Tone Generator

packages. The use of this additional logic buffer
improves the input triggering reliability of the quad
divider packages, and is well worth the small addi-
tional cost of the two i.c.s.

TOP C ENVELOPE CIRCUIT

For layout convenience the Tone Generator Board
also contains the Envelope Shaper Circuit for top C.
The circuit is shown in Fig. 2.6, with the single
divider (7472) which provides pitch C5. The detailed
operation of the Envelope circuit will be described
next month, and is not identical for all notes.

TONE GENERATOR BOARD ASSEMBLY

The Tone Generator and top C Envelope circuitry
are combined on a single printed circuit board, the
etching and drilling details of which are given in
Fig. 2.5 with the component assembly details below.

“To assemble the board, the terminal pins should
be fitted, followed by resistors, capacitors, diodes
and transistors. VRI1 should be a linear track
potentiometer with rotary drive. The printed circuit
board has been planned to accept two popular
versions of this component. IC3, 4 and 5, should be
soldered into the board, and it is recommended that
a socket be used in the IC2 position, ready to accept
the Master Tone Generator. If metal can transistors

Photograph for M.T.G. and Top C Board
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Fig. 2.5. Etching details and component layout for Master Tone Generator and Top C Board
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are used instead of the ZTX 108, great care should
be taken to ensure that the cans do not touch each
other.

PRECAUTIONS WITH THE M.T.G.

The AY-1-0212 is an integrated circuit using MTOS
(metal-thick-oxide-silicon) p-channel enhancement
mode field effect transistors. Whilst General Instru-
ments have designed protection circuits into the
device it is wise to take a number of precautions in
its use.

The devices are normally supplied packed in a
conductive foam, and should not be removed from
this until the constructor is ready to insert the unit
into the socket. Handle the device carefully, having

COMPONENTS . . .

TONE GENERATOR BOARD
Resistors

12002 1 watt R32-43 2.2kQ
R3 2700 1 watt R44-45 120k
R4 3-3kQ metal film R46 33kQ2
R5 2.7k R47 56Q
R6 3-9kQ R48 150k Q2
R7 1:8kQ metal film R49 150kQ
R8-19 3%kQ R50-51 47kQ
R20-31 27kQ
All ¥ watt, 5%, except where stated otherwise

Capacitors

C5-6  470uF elect. 16V C12 4.7uF elect. 25V

C7-8 47nF ceramic C13 4-7uF elect. 16V
C9 560pF mica C14 470pF
C10-11 47nF ceramic C15 47nF

Potentiometer
VR1 10k multi-turn linear preset

Diodes
D7 12 volt Zener diode 1 watt
D8 15 volt Zener diode 1 watt
D9 11 Silicon diodes

Transistors

TR1-14 ZTX108 TR15 ZTX108

Integrated Circuits

keviweyr G2 09 R ARE o
¢ ’ ad PITCH
RisS ¢ TuF 1504 N 150K 1 OUTPUT
120k’ D9-tt 0A200
% +sV
SUSTAIN
o TRIS
o Ci i 2] ICS Js |csor
470pF wm — 1 7472 —0
ZTX108
] ?
47
) =cn RSO whw C15
sen TL-?yF L7k T 47nF

Fig. 2.6. Top C Envelope shaper

previously touched an earth lead, and if it is decided
to risk avoiding the use of a socket then soldering
should be carried out with a well earthed soldering
iron.

EXPERIMENTING WITH THE TONE
GENERATOR BOARD

The units built so far allow a test to be carried
out, using the experimental keys and jig described
last month. A test arranement is shown in Fig. 2.7
in which one of the five experimental keyswitches
is used to trigger the C6 envelope, and the resultant
output can be checked using an external amplifier as
described last month. The 12 semitones can also
be checked and should give continuous square wave
outputs.

When performing this experiment the power supply
should first be loaded and the outputs measured to
ensure that the voltages applied to the Tone Genera-
tor Board are correct, or damage to components on
the board could result. For the touch mechanism to
work correctly the four unused keyswitches must be
in the grounded position, and the 39 ohm resistor
used to give the correct touch voltage.

The 100 kilohm resistor soldered to the +19V
terminal on the Tone Generator Board provides the
correct level to check the Sustain pedal action on the
single envelope. This part is only a crude test, and
connection of the leads may introduce hum which
should be ignored.

1C2 AY-1-0212 G.I.M. IC5 ZN7472 i
1C3-4 ZN7404 Next Month : The complete envelope generation
system
[ AR .
27y -23v
15k 15k > 15kA> 1-5k0 > 1-5kiL 39n.]; c
e é os——ll—-pro TEST
SOBW 05US AMPLIFIER
LOAD oKEY
i
TONE
POWER .
UPPLY OE RoRRD " ’
3
+19v 1 W semroNe o |,
A & DUTPUTS o >
0 > 100k 2 ol o
Us ocooo0o000
%ESB
v =2 oy
e :iglvl/ EXPERIMENTAL KEYSWITCH +5v 3
% [ LOAD ] “

Fig. 2.7. Test set-up for the Tone Generator Board
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By

FRANK W. HYDE

Our Space Commentator has just
returned from a visit to the USSR.
The Soviet Permanent Space
Exhibition, Moscow was naturally one
of the main items on his itinerary.

SOVIET ACTIVITIES

In December 1974 the Salyut 4
orbital station was launched. This
spacecraft has had a successful and
profitable life so far. By March
the station had made more than a
thousand revolutions round the
Earth.

The year 1974 was a very active
one for Soviet space research. Acade-
mician Keldysh, President of the
USSR Academy of Sciences, speak-
ing at the general meeting, made
special mention of the Soyus 16
satellite. This vehicle piloted by
Anatoly Filipchenko and Nikolai
Rukavishnikov, was launched to
check the new systems and equip-
ment to ensure the success of the
Soyus-Apollo mission.

The Intercosmos programme was
also extended during 1974, Using
satellites and meteorological rockets,
specialists in the Soviet countries
have studied the radiation of the
Sun, ionospheric conditions and the
magnetosphere. In addition there
were special studies of the density
and energies of micro-meteorite
particles. A number of joint space
exploration projects involving
France, India and Sweden were also
carried out during 1974.

The long term orbital stations
Salyut 3 and Salyut 4, had made it
possible for a wider and more com-
prehensive exploration of the near-
earth space as well as the processes
taking place in the Sun and remote
objects in the Universe. In near-
earth activities the photography for

oil prospecting, gas exploration, the
search for water resources and
minerals was also a major part of
the programme.

During 1974 it had been estab-
lished, by automatic stations set up
for the purpose, that there were no
differences in the composition of
the rocks found on Earth and the
rocks found on Mars. It was also
established that the magnetic field
on Mars was more than a thousand
times less than that on Earth. It
had been noted that the Martian
climate was continually changing.
From the data received it was clear
that at one-time there must have
been a very considerable amount of
water on the planet.

MAN AND THE BIOSPHERE

At the time of writing there is
another conference “Man and the
Biosphere” taking place at Zveni-
gorod near Moscow. Among the
items being discussed are the prob-
lems of the study of the Earth
from space.

The Director of the USSR Space
Research  Institute, Academician
Roald Sagdeyev, stressed that the
main task of the conference was to
work out unified systems for the
study of Earth resources and the
control of the environment by
satellites, It was necessary to main-
tain a global watch in all areas of
scientific activities.

He also said that it was impor-
tant that not only was it necessary
for all branches of science to co-
operate, but also to consider inter-
national boundaries as less
important, Pollution could spread
over these boundaries and it was
necessary therefore to consider close
international co-operation to tackle
such problems.

NEW LAUNCHINGS

In the first quarter of 1975
already there has been intense acti-
vity over a wide field. In February
a single rocket launched eight satel-
lites of the Cosmos series. They are
all travelling in their calculated
orbits with a period of revolution
of 1155 minutes.

The Cosmos 719 was launched in
March for studies of outer space.
It has an extended orbit with a
perigee of 182km and an apogee of
329km. The orbital period of revo-
lution was initially 893 minutes.
The angle of the orbit is 65°.

METEORITES IN THE USSR

A meteorite which weighed 2,276
grammes was found in Chukotka,
North East Siberia. It was dis-
covered when a brook was being

cleared by a team from the
Academy of Sciences.
Cobalt and nickel traces have

been found but 90 per cent of the
meteorite is iron. Behind the oxide

N

layers it is possible to discern iner-
grown laminaz and crystals which
are between 2 and 3cm in size.

The second meteorite find is per-
haps the most significant so far as
scientific history is concerned. It
relates to the Tungus meteorite
which fell to Earth in 1908 causing
great damage over an enormous
area. Trees were flattened over a
very wide area, some completely
charred. It was seen from many
places in Asia and Europe.

A BLACK HOLE?

No pieces of the object were
found 1n spite of many searches.
The area was swampy and it was
concluded that it probably vapor-
ised or at least disintegrated into
very small particles.

Recently there was a suggestion
that it was not a meteorite but a
small black hole which passed
through the Earth. Support for this
was claimed because there was an
intense blue shaft of light seen at
the time. This was not accepted
generally as sufficient evidence.

However, the mystery has now
at least been modified for it is now
confirmed that the meteorite was
in fact the nucleus of a small
comet. Final confirmation of this
will help to evolve a theory of
destruction of the nuclei in planetary
atmospheres.

In a peat bog, near the centre
of the disaster area, a profusion of
molten glass spheres with bubbles of
gas inside were found at a depth
of 25-4cm. The composition of the
particles is unusual. The silicates
included in them have a high con-
tent of silicon and alkaline metals.
The bubbles of some of the spheres
are filled with carbon dioxide or
hydrogen sulphide.

THE CONTINUING SEARCH

The comet hypothesis is suppor-
ted by the fact that a glow in the
sky persisted for several days and
was seen as far off as Southern
France. This could have been the
comet’s tail scattered by the pres-
sure of the Sun’s rays and which
was caused to deviate to the west
of the site of the fall.

The Soviet scientists believe that
a considerable part of the comet
exploded as it entered the atmos-
phere. The matter would have
liquified or even vaporised. This
would' result in an aerosol cloud
which stratospheric winds would
carry in the direction of the north
west. The result would be that the
bulk of the debris would fall at a
point a hundred kilometres or more
from the centre of the explosion. It
is now in that direction that the
investigators are continuing their
search.
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This couldlead
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 areal
understanding of electronics by a modern, practical and
visual method. No previous knowledge is required, no
maths, and an absolute minimum of theory.

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

Build an oscilloscope.
As the first stage of your
training, you actually build
your own Cathode ray
oscilloscope! This is no toy,

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

Carry out over 40

but a professional test
S o=+ .. | instrument that you willneednot
‘ only for the course’'s practical
#7~| experiments,but also later if
©L you decide to develop your
@ knowledge and enter the
{ @ profession. It remains your
S === property and represents a
very large saving
over buying a similar piece
of essential equipment.

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

BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

Practical Electronics  June 1975

In a short time you will be able to

understand the very fundamentals
of television, radio, computers and

Read, draw and

. understand
circuit diagrams.

experlments

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.

read and draw circuit diagrams,

countless other electronic devices
and their servicing procedures.

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

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

1 Brochure without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS:
SCHOOL, Dept. EL65 ]
P.O. Box 156, Jersey, Channel Islands. 1

BNAME ..o
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GIRO NO. 331 7056. Access accepted. SPECIAL RESISTOR KITS (Prices include post & packing) ey
RO MY P N N | YPPPIICH OIS EM (0E12 W KIT: 10 of each E12 value, 22 ohms—IM. a total of 570 (CARBON FILM 5%, £3-85 net
Discount: £10-10% (except netitems) 10EI2 W KIT: 10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%), £3-95 net
(PPN LR A MRV L L AT RSO 5 E 12 £ W KIT: 25 of each E12 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%), £9-00 net
Official Orders accepted from 2SE12 +W KIT: 25 of each El2 value, 22 ohms—IM, a total of 1425 (CARBON FiLM 5%), £9-00 net
Educational & Government Departments SEI2 W KIT: § of each EI2 value, 10 ohms—IM, 2 total of 305 (METAL FILM 5%), £3.45 net
ALL PRICES INCLUDE VAT AT 8% Due to current world shortages, resistor kits may contain some wattage and value substitutions.

MULLARD POLYESTER CAPACITORS C180 SERIES RESISTORS

250V P.C. Mounting: 0-01uF, 0-015.F, 0-022uF, 0-033uF, 0-047uF, 3ip. 0-068uF, | CF—High Stab Carbon Film, 5% MF—High Stab Metal Film, 5%.

0-1uF, 43p. 0 I15uF, Sp. 0-22uF, 6p. 0-33uF, Bp. 0-47uF, 10p, 0-68uF, 13p. IuF, W. Type Range 1-99 100-499  500-999 1000+ Size mm
16p. 1-5uF, 14p. 2:2iF, 2p. + CF 12-IM 08 065 0-60 2~;x7-5
MULLARD POLYESTER CAPACITORS C296 SERIES i CF M2 | 0-80 0-65 0-60 3:9x10.5
400V, 0.001 :F, 0-0015F, 0-00224:F, 0-0033uF, 0-0047uF, 3p. 0-0068uF, 001uF, | + CE 22-1M ! 080 0-65 |°j6° 5:5x16
00151, 0-092,4F, 0:033uF, 31p. 0.047uF, 0-068LF, O- IuF, 43p. 0-15uF, 7p.  022uF, | #+ ME 10-2M7 2 17 Ti4 2 x

Sp. 0.33uF, 13p. O-47uF, 15p, i ME lo-2M2 2 1-6 1-3 11 42x108
160V 001 }iF, 0 15,F, 0-022iF, 3p. 0-047uuF, 0-06BuF, 33p. O-1uF, 43p.0-15uF, 53p. | | ME l0-1oM 3 198 'jaé Hg g"l"”
022,:F, 6p. 0-33uF, Tp. 0-47uF, 9p. 0-6BuF, 13p. IuF, 15p. %or :‘IF e IQ;"S:‘pric:s.splease raefszl: to ouracoatalogue (érice in pe:czlzach)
MINIATURE CERAMIC PLATE CAPACITORS JES AVAI - ies only. (Net prices above 100, ’
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82. 100, 120, 150, 180, 220, 270, 330, 390, 470, VALUES AVAILABLE—EI2 Series only. (Net prices above 100)

;t;g.. 680, 820, 1K, } Kssézxz. 3K3, 4K7, 6K8, (uF) 0-01, 0°015,0:022, 0033, 6047, | SHEcET SKELETON POTENTIOMETERS

SRR TE (A AERELS (O 50 MINIATURE 0-25W Vertical or horizontal 7p each 1K, 2K2, =
(pF) 10, 15, 22, 33, 47, 6B, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, 4K7, 10K, etc. up to IM @ (2 oy

4700, 6800, 10,000, 4ip. SUB-MIN 0-05W Vertical, 100 0 to 220K 2 7p each.

P.E,), LEIGHTON ELECTRONICS CENTRE,

- (
B. H. COMPONENT FACTORS LTD. l Y e e e oheon Bugsard 1316 (Sed. Cods

05253) CATALOGUE No. 4, 20p.

Miniature Mutlard Electrolytics VEROBOARD 0.1 0:15 [ POTENTIOMETERS X .
b4 25 x 57 36p 36p | Carbon Track SK 0 to2M Q,logorlin(and IKlin), Single, 17§p Dual Gang 48p. Logsingle with

:jgﬁ; gy 0 235; RV ETEE Y 330 255 | switeh 28p, Shider Pots. 10K, |00K, 500K, semi log 30mm, 34p. 45mm. 47p, 60mm, 55p.
23hFe3v 7p  looprilov 7o | 31X35. 43p 4¢¢ | GioDES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3.3uF 63V 7p 100uF 25V 7p 8 ,? ,o" ob 1IN4001 6ip | Din2 Pin 12p | (uF/V): 125, 2/25, 4/25, 4'7/10, 5/25, 8/25, 10/10, 10/50, 16/25,
40uF 40V Tp  100uF 63V 17p | 3T X 5- (Plain) P op |IN402 7ip 3Pin  13p | 22/63, 25/25,25/50, 32/25, 50/25, 100/10, 100/25, 7p. $0/50, 8p.
4.7uF 63V 7Tp 150uF 16V 7p 2*"3?(,;‘, : 162 | IN4003 “9p | 5 Pin 180° 16p | 100/50, 200/25, 10p. 250/50, 18p. 500/10. 8p. 500725, 17p.
68uF63V 7p  150uF 63V 17p | 22°53% (Bl ;" — 182 | IN4400 9p [Std.Jack 20p | 500/50.25p. 1000/10,17p. 1000/25.25p, |000/S0.40p. 2000/10,
BOLF 40V Tp  220uF 6.4y 7p | SxJE(Plaink o 29P 1IN4005 12p | 2-5mm jack 13p | 20p. 10007100, £1°10. 2000/25.35p. 2000/100. £1°20. 2500/25,
10uF 16V 7p  220uF 10V Tp | Trefti@nten S6p 56p | IN4006 14p | Phono 76 | 38p. 2500/50, 68p. 5000/25, 68p. 5000/50, £1-20,

JOuE 23V R LISV 215 | Pins Pke2s 1p22p |INSI4 1P| SOCKETS | HI.VOLT: 4350, 200. 8/350, Z1p. 100/100,27p. 16/350, 35p"
ISiF Yev 75 3304F IsV Bp IS B 2Fin 100 | i6/450. 38p. 32/356, 38p. 50/250, 40p. 100250, 40p.

15uF 63V 7p 330uF 63V 25p | TRANSISTORS OAS  42p | 5Pin 180° 12p | METALLISED PAPER CAPACITORS
16uF 40V 7p 470uF 6.4 14p | ACI27 21p BC212L 13p | OA47 9p | Std.Jack  18p | 250V : 0-05uF, 0-1uF, 6p. 0-25, 6p. 0-5uF, 7ip. 1uF, 9p, 500V :
22uF 25V 7p 4701F 40V 26p | ACI28 22p BC2I3L 13p | OAB! 11p | 2-5mm Jack 13p | 0°025, 0-05, 6p. 01, 6p. 025, 74p. 05, 9p. 1000V: 001,
22uF 63V 7p 680uF 16V 8p | BCIO7 12p BC214L I18p | OA200 8p | Phono 7p | 11p. 0022, 13p. 0-047,0°1, 19p. 0-22, 28p. 0-47, 36p,
ggp: :gv ;p eso;uFFon sp | BCI08 12p 88“ tgp
m v 7p 1000i<F 16V 17p | BCIO9 13p 71 13p W NEW KIT
33uF 40V 7p 1000uF 25V 28p | BCI148 13p OC81 17p PLEASE NOTE ouR NE ) ADDRESS‘ SEI2 §W Meral Fil
32uF 63V Tp 1500F 6 4v25p | BCI49 13p OCI70 29 | Our New Electronics Centre is now open in Leighton Buxzard Gy il
47uF 10V 7p 1500uF 16V 28p BCIB2L 13p TIS43 34p | and all callers are welcome. As well as our normal stock of over |5 each value 100-IM,
47uF 25V 7p 2200uF 10V 17p BCI83L I13p 2N2926 13p | 2,000 products we have a large range of surplus bargains and
3300uF6 4V 28p | BCIB4L 14p 2N3702 l4p | calculators, etc. Open 6 days. 9-1

»~

NEW CAPACITORKITS

MULTIMETER U4323 MULTIMETER U434} . v
22 Ranges plus AF/IF Oscilla- 27 Ranges plus Transistor Tester. C280 Kit—PC Mounting polyester 250V, 5 of each value: 0:01
tor 20,0000 /Volr. < _ | 16,7009 /Volt. Overload protected. . 0-022, 0-047, 0. 2.0f 047, 1uuF. £1-40 nec,
S b e Bl o e e e ot nere o
c—2-5— in 6 ac—I1.5—750V i . - , 0 . 01,022uF. 2 of O-47uf. - g
Ida:—O»OS—SOOmAl inS ::rr:::: Idcc_o.os_soomlx inrsar:—i:sges_ - Ceramic Kit—square plaquette 50V. 5 each value: 22, 33, 47,
Resistance—S0—1M Q in 4 lac—0-3—300mA in 4 ranges. 100, 220, 330, 470, 1000pF, 2200, 4700pF, O-IuF. £1.40
ranges. Resistance—2K Q—2M 0 i net.
Accuracy 8% of F.$.0. 4 ranges ‘pgcuracy_dc_lg*%_ 250V Paper kit—Tubular metal case. 3 of each value: 005,01,
— z and ac— of F.5.D. "23, 0°5, 1uF. net.
;GSKst(A. ;47.) at approx. | Volt. gfe—la—lsgli;\ Zgranges. SOOVO%;p%rIKi;l_ST%bSUI;r Rezal case. 3 of each value: 0:025,
ize—160 x 97 x 40mm. ize—115 x x 90mm, -05, 0-1, 0:25, 0-5uF. net.
Supplied complete with carrying Complete with steel carrying 1000V Paper Kit—Tubular_metal case. 3 each value: 0:01.
case, test leads and battery. | case, test leads, and battery. 0-025, 0-05, 0-1uF. £1-:20 net.
PRICE £8-64 net P. & P. 50p. L4323 | PRICE £11-88 net P. & P. 50p. U4341 D e MULTIMETER G435
-De
MULTIMETER U4324 MULTIMETER U4313 S-DeC £2.18 | 32 ranges. High sensitivity. 20,0000 /Volt.
34 Ranges. High sensitivity. 33 ranges. Knife edge with mirror scale. T-DeC £4.00 | Vde—75mV—1000V in 8 ranges
20,0000 /Volt. Overload protected. 20,000 2/Volt. High accuracy. mVdc—75mV. uDeC A" Vdc—2-5—1000V in 7 ranges.
Vdc—0-6—1200V in 9 ranges. Vdc—1:5—600V in 9 ranges. £4-39 | 1dc—0:001—2:5A in 6 ranges.
Vac—3—900V in B ranges. Vac—|[-5-—600V in 9 ranges. . DeC "B" lac—0:005—2-5A in 5 ranges.
:dc—O-gé—}iA in56 ranges. I':c——go——lllso g\icroamps in2 ube £7.69 Resistance—3-300K in 3 ranges
ac—0:3—3A in 5 ranges. ¢—0'6—1500mA in 6 ranges. ) Capacitance scales 0-0-5uF.
Resistance—25Q—5M Q in 5 ranges. lac—0-6—1500mA in 6 ranges. 2DeC €472 Accuracy—dc and R—2;"% of
Accuracy—dc and R—24%, of F.S.D Resistance—IK @ —IM in4ranges. .S.D.
ac and db—4%, of F.5.D. db scale 10to + 12db. ANTEX ac and C—4% of
Sixe—'I67 x 98 x 63mm. " Accuracy—dc—l*%,, ac—24% F.5.D.
Supplied comp|e(e_ with storage case, Size—115x 2I5 x 90mm. CCN240 £2.87 | Size—205x 110 x B4mm.
test leads, spare diode, and battery. Complete with steel carrying case, CN240 £1-60 | Complete with steel carrying
PRICE £10-64 net P. & P. 50p. test leads, and battery. X25 £1-44 | case, test leads and battery.

N V4324 | PRICE £14.90 net P. & P. 50p. u43i13 PRICE £9-45 net P. & P. 25p. J
n H ONT END/CONVERTOR
. 240V—-50Mz trom your 12V car battery - R E D
. 25W—£3-90 - 30p p 8 p 150W-—£18-30 ~ 80p p & p -

40W-—£6-80 - S5pp & p 30W (12V)—£28-80 + €1 05p & p
B v ssss-70p2p 300w (24v)—-£22.70 » 1105 p & p. [ ® ADVANCED DESIGN
= ;ll abov:z mv:rlors are lr: kl: l::rm bu; m:; be pudvchaseId buift up and ready for use = . DUAL'GATE MOSFET
rice list sent on receipt of stamped addressed envelope
. P.W. AUTOMATIC EMERGENCY SUPPLY - FIRST STAGE
250V—50Hz—150W invertor with built in battery charger. in event of power tailure - .
- switches over automatically from battery charging to invertor operation. Cet. - COVERS: AIRCRAFT WEATHER
. as appeared in Dec 73 P W Complete kit of parts (exciuding meter} £22-50 + - SATELLITES - AMATEURS
€1 10p&p ARICAP TUNED - T114- H
. COMPLETE FLUORESCENT LIGHT INVERTOR KiT - UARICARIEN ?FIgS'{I'JPU':' 101570 mHz
8W—12v—Fluorescent light. suitable for tents. caravans. houses. boats and . z
- ;?condgry E\Ighlinga tor factories. hotels etc 12In—8W £2:90 - 25p p & p. -
in—-13W £3-30 - 30pp & p
- TRANSFORMERS AND COILS . A high performance front-end com-
. Both high volume and small order capacity available for Mains. R.F.. and L.F . bining high gain with low noise factor (8dB8
[ ] V:n‘?lom\s?’/:s Before you buy elsewhere let us quote you and see what you save. [l typ.). Each unit is fully tested and aligned before leaving the factory
a at includea
[ | TRADE AND EXPORT ENQUIRIES WELCOMED [ | PRICE £9:85 (includes VAT and P. & P.)
= ASTRO ELECTRONICS, 10A SPRINGBANK ROAD, CHESTERFIELD, DERBYS. = Sole Agents: REEDHAMPTON LTD., 182-184 Addington Road,
Selsdon, Surrey, CR2 8LB
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NDUCTIVE transducers make use of the properties
I of magnetic systems involving magnetic materials,
coils and air gaps, and they may be either passive
or self generating. The self generating type relies on
the principle of relative motion between a conductor
and a magnetic field inducing a voltage in a con-
ductor. In self generating transducers this relative
motion is provided by changes in the measurand and
consequently only dynamic measurements are pos-
sible with this device.

Self generating transducers can.be conveniently
grouped into four categories based on the way in
which the output signal is generated by the magnetic
system in response to the input measurand.

MOVING COIL SYSTEMS

All transducers that employ the principle of a coil
moving in a magnetic field can be called moving coil
transducers, the motion employed to cause coil
movement depending on the details of the applica-
tion. Thus the motion might be linear as in a moving

e e e e e e e e e e
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DIAPHRAGM

MAGNET
SYSTEM

—>
LINEAR MQOTION

SUSPENSION

Fig. 3.1. The moving coil microphone

A
CJ*—_ SLIP RING
CONNECTION

ANGULAR
MOTION

Fig. 3.2. The simplest form of a.c. tachometer
using a moving coil

e e e

coil microphone, or angular as in the
generator or a.c. tachometer.

These two cases are illustrated in Fig. 3.1 and
Fig. 3.2 respectively. In Fig. 3.1 the measurand is
sound pressure on the diaphragm and changes in
this pressure cause linear displacements of the mov-
ing coil along the axis indicated. The concentric pole
pieces of the permanent magnet system ensure a
reasonably uniform radial flux in the air gap and
only when the coil moves will there be a voltage
induced in it. -

Fig. 3.2 illustrates the principles of a coil that
rotates in a fixed magnetic field and in this case
two slip rings are required to make connection to
the moving coil. The common moving-coil meter has
a similar construction but is used to transform an
electrical input into the angular displacement of a
needle. Similarly, the moving coil loudspeaker uses

simple

* North Staffordshire Polytechnic
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MANETISED FORCE
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MOVING ) -
ARMATURE P UTPUT q
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s [
MOTION. .
AIR MAGNETOSTRICTIVE

CORE MATERIAL

Fig. 3.4. The magneto-
strictive transducer

Fig. 3.3. The variable
reluctance transducer

MA
WELDED G#i;ggm'c"v:

/
TORSIONAL

MOUNTING AND
ACQUSTIC
DAMPING
VIBRATION v

WIRE DELAY BiAS
UNE MAGNET

Fig. 3.5. The Scarrot-Naylor tortional trans-
ducer which makes use of magnetostrictive
effects
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the principle of Fig. 3.1 but the input is again the
electrical signal and the audio output results from
the displacement of air by the cone.

In all the moving coil transducer systems, the ampli-
tude of the output signal will depend on the rate of
change of the flux-linkage and so will be propor-
tional to the linear or angular velocity. The linear
moving coil system can indicate the sense or direc-
tion of movement as well as the velocity since the
output polarity depends on the direction of move-
ment of the coil.

The angular transducer on the other.hand pro-
duces an alternating output which ever way the coil
revolves. [n some devices the coil is stationary and
a moving magnet is used to give a velocity dependent
voltage output, thus simplifying the problem of coil
connections.

VARIABLE RELUCTANCE TRANSDUCERS

Transducers in this group utilise variation in the
reluctance of the magnetic flux path and the prin-
ciple is illustrated in Fig. 3.3. The armature moves
through changes in the measurand, thus varying the
lengths of the air gaps which form a significant part
of the magnetic circuit. As the air gap increases the
flux in the coil changes and a voltage is induced in
the coil.

The output voltage can be calibrated in terms of
changes in the measurand but since the flux variation
with armature position is approximately an inverse
law the output is only roughly proportional to arma-
ture velocity for small armature displacements. The
armature is attracted to the magnet and must there-
fore be restrained by some flexible support system
so that an air gap exists even with zero input.

The reluctance of the magnetic path is normally
dominated by the reluctance of the two air gaps
and under this condition the reluctance is approxi-
mately proportional to air-gap length.

MAGNETOSTRICTIVE TRANSDUCERS

Some ferromagnetic materials exhibit changes in
their permeability when subject to mechanical stress.
Consequently a coill wound on a core of such
material will experience changes in its flux pattern
when under stress. The voltage induced will depend
on both the magnitude and the rate of change of the
applied stress and the principle is shown in Fig. 3.4.
Typical magnetostrictive materials include perm-
alloys, nickel, cobalt and certain ferrites. The main
areas of use are those in which high power levels
are encountered, ultrasonic applications such as
thickness gauging and underwater sonar detection
systems.

The magnetostrictive behaviour of these materials
is reversible in that suitable magnetic excitation will
produce dimensional changes in the material, These
effects have been used in some computer delay lines
and one such application is illustrated in Fig. 3.5.
The delay is produced by the propagation time of
torsional waves' transmitted down the nickel wire.
The waves are initiated by causing the wire to twist
as the two magnetostrictive tapes expand and con-
tract due to the applied magnetisation. The magnet
provides a permanent flux to which is added the flux
due to the signal in the coils. The magnetisation is
so arranged that one tape expands whilst the other
shrinks giving a kind of push-pull drive to the delay
wire. The receiving transducer is basically similar to
the transmitter.
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MOVING FERROUS OR
NON-FERROUS PLATE
9 [ELECTRICALLY CONDUCTIVE)

Fig. 3.6. Principle of operation of the eddy

current transducer

Fl TiC
CORE MATERIAL

VARIABLE SELF
¢ INDUCTANCE

IACTUATOR ROD

Fig. 3.7. Self-inductive ve}sion of the passive
inductive transducer
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EDDY CURRENT TRANSDUCERS

Referring to Fig. 3.6, if the plate is moved in the
direction shown, eddy currents are set up within the
plate in proportion to the plate velocity. These cur-
rents create their own magnetic field which tends to
oppose the main field of the magnet system but as
long as the velocity is constant there is no output
signal. However, a changing velocity will cause
changes in the magnetic flux which gives rise to an
output which is roughly proportional to the accelera-
tion of the plate.

PASSIVE INDUCTIVE TRANSDUCERS

Passive inductive transducers require power from
some external source and the transducer is normally
used to modulate, say, the current flow in the excita-
tion circuit. Both static and time varying measurands
can be handled and converted to quantitative output
signals, the normal unmodulated excitation level
acling as the zero reference, As with the self generat-
ing types, four main categories can be identified.

VARIABLE INDUCTANCE

The self or mutual inductance of a coil system
cun be made dependent on the position of a core of
ferromagnetic material as illustrated in Fig. 3.7 and
Fig. 3.8 In Fig. 3.7 the self inductance of the coil
increases as the core enters the coil, reaching a
maximum value when the core is in the central
position.
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Already we know of 22;000 people
who like our ideas.

In October of last year we ran
several ads announcing a brand-
new service for amateur electronics
enthusiasts.

The new service was called
Doram.

And it promised the first-ever
professional electronics service for
amateurs.

We said that if you didn’t get
your order within seven days we'd
refund your money. So you'd have
no long wait.

We said that we'd only give you
top quality, big-name components.

We said that we'd give you a
no-quibble guarantee and replace
any component which arrived faulty.

And finally we said that we'd
offer you a choice of millions of
components on over 4,000 product
lines.

Buy the Doram catalogue for
25p,we said,and you'll get a
fantastic electronic component mail
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order service.

We were as good as our word.

And your letters of thanks
flooded in. Thousands tried our
service. Hundreds went out of their
way to write congratulating us.

“Your storeman must be power
assisted, you said.

‘| think you are a good firm and
live up to your advertisement well,
you said.

‘How nice to find a firm which
actually stocks all the items in its
catalogue’ you said.

And an awful lot more we'd
blush to admit.

The Doram catalogue is still
available, price 25p.

To encourage you to try us
we'll give a £10 voucher to the first
catalogue buyer out of the post bag
on 30th June.And a £5 voucher to
the next 19 new buyers. .

Simitarly, on 31st July, we'll
give a £10 voucher to the first new

catalogue buyer. And a £5 voucher
to the next 19 new buyers.

Use the coupon now while the
offer lasts. Only these coupons
are eligible, and all unsuccessful
coupons from the June draw will
also be entered for the July draw.

£10 VOUCHERS AND

£5 VOUCHERS TO BE WON
| enclose 25p and look forward to
receiving my Doram catalogue.
Doram Efectronics Ltd., PO Box TR8, °

Wellington Road industrial Estate,
Leeds LS12 2UF.

PE 6/75
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for fast easy reliable soldering
l@IUS EIDISRENSERSYANDIREESS

IDEAL FOR HOME CONSTRUCTORS

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

(SAVBIT haney )

solder dispenser

A coil of Ersin
Multicore Savbit
Solderina
dispenser 7ft6in ot
18s.w.g. (2.2
metres of 1.22mm).
The Solider that
reduces the wear
of soldering iron
bits.

Size 5
32p

(SAVBIT <oicer

for general purpose
work
A handy plastic reel of

SAVBIT alioy. 631t ot 18 5.w.g.
{19.2 metres of 1.22mm)

Size 12 £1.72

(ALU-SOL 1or )

soldering aluminium

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

Size 4 £2.32

(Flne gauge solder

for soldering small
components

Fine gauge solder for soldering
small components 138ft of
225.w.g. (42.0 metres of
0.71mm) Ersin Multicore 5 core
solder wound on a plastic reel.
Suitable for intricate work and
small components.

Size 10 £1.44

\\N\\\\\\\\\\\\\\\\\\\\

SOLDER

=ity M
sl S

5=

Fitted with unique 8 gauge
selector with handle locking device

NEW Bie wire sTRIPPER & cUTTER) INE W "SOLDER wick

from tags and

printed circuits. Only needs 40 to 50 Watt

\/

and easy grip handles. Spring

incorporafed for automatic
op2ning. Strips insulation from flex

and cabies in seconds and can also
be used as a cutter

< Absorbs solder instantly,
1¢o,
soldering iron. Quick and easy
to use. Does notneed flux and

Model 88.80p

=)

is non-corrosive.

Size 18 90p

(" For soldering '\
fine joints
Dispensers
of Ersin
Multicore
Solder make
those smalt
jobs easier.
21ftot 22
s.w.g. (6.4
R metres of
0.71mm)
solder,
specially
suitabie for
printed
Cireuits.
Size 15 36p
Or size 19A for kit
wiring or Radio and
T.V.repairs 7it.
(2.1 metres) of 18

s.w.g. (1.22mm)
Ersin Multicore Solder.

\Size 194 34p /

3
o
N
w

soldering tine
wires, small
components
and for
repairing

Bib Hi-Fi Accessories Limited,

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

Prices shown are recommended retail excluding V.A.T.

From Electrical and Hardware Shops
Prices-and specitications subject to change withouf notice.

If unobtatnable, send 15p P&P.

COMBINED
PRECISION
COMPONENTS
(PRESTON)LTD

Department PE
194-200North Rd,
PrestonPR1 1YP
Tel: 55034
Telex:677122.
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TOSHIBA VALVES

Type  Price (p)
DY8? 30.0

PY500A
SEMI CONDUCTORS
Pri

Type
AC127
AC128
AC141K
AC142K
AC15%
AC154
AC15%

Price
Each (p}) Type
BD124
B8D131
80132
BD160
BD235
BD237
BOX32
8F115
BF160
BF 167
8F173
BF178
BF179
BF180
BF181
BF184
BF185
BF194
BF195
BF196
BF197
BF198
BF200
8r218
BF224
BF258
BF336
BF337
BF355
BFX86
BFY50
BFY52
BSY52
BT106
BU105/
BU108

Type
AD149
AD161Y
AD162
AF114
AF115
AF116
AF117
AF118
AF139
AF178
AF180
AFt181
AF239
AF240
BC107
BC108
BC108

RCA16334
RCA16335

Price
Each (p}

/201

IN60/0AS1

NEW TOSHIBA TUBES
19”7 A49/191X  £48.95
20" 5100JB22 £50.75
227 A56/120X  £54.25

EHT MULTIPLIERS MONOCHROME (BRC)

2HD 950MK1, 360
2TQ 950MK2. 1400
20AK 1500 (17" &19°)
2TAK 1500 (23" & 247)

EHT MULTIPLIERS - COLOUR

MTAQITT CvCI, 2 & 3
ITN GEC/Sobell

11TA2 GEC 2110
11TAM Philips GB
178D Philips 550
3ITCW Pye 691/693
1TH Decca 30 Series
11TAQ Decca 'Bradtord
3TCU Thorn 3000/3500
11HAA Thorn 8000
11HAB Thorn 8500

INTEGRATED

CIRCUITS  pice
Type Each
TAA550 490
TAA700 £2.95
TBA120AS £1.00
TBA120SQ  £1.00
TBA480Q  £1.40
1BAS20Q  £2.35
TBA530Q  £1.75
TBAS40G  £1.75
TBAS60CQ  £2.40
TBA80O £1.50
18A9200  £2.90
TBA930Q  £2.90
TCA270Q0  £2.90
ETTR6016  £2.00
SN7601IND £1.50

Price Each
£1.70
£1.85
£1,85

manthly.

arder values,

PAICES SUBJECT TO 8% V.A.T.
All goods subject to settlement
discount of 5% 7 deys and 2%

No postage charges or minimum

Write or phone for full detalls now.

--.In Prices,Quality and Service.
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Fig. 3.8. Mutual inductance version of the pas-
sive inductive transducer

MOVABLE
CORE

Fig. 3.9. A two-coil variable inductance trans-
ducer
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In Fig. 3.8 the mutual inductance coupling between
the two coils L1 and L2 depends on the core posi-
tion and hence the output voltage across L2 can be
calibrated, in terms of position, providing the excita-
tion E is held constant. An alternative arrangement,
Fig. 3.9, uses a coil system similar to Fig. 3.8 but
with L1 and L2 connected as two ratio arms of an
a.c. bridge.

As the core moves from the central position the
effective inductance of, say, L1 increases whilst that
of L2 decreases, thus causing an unbalance of the
bridge and consequently the output detector can be
calibrated as before. Since the changes in L1 and
L2 act together to unbalance the bridge the sensi-
tivity is effectively doubled.

Directional information can be determined from
all of these arrangements although the method shown
in Fig. 3.8 would require a phase-sensitive detector
system since a simple a.c. detector would respond
only to the degree of unbalance between L1 and L2
and would not indicate the sense of core displace-
ment from the central position.

DIFFERENTIAL TRANSFORMER

The so-called linear variable differential trans-
former or LVDT is shown in Fig. 3.10. The device
consists of three coils wound on a common former.
The centre coil is connected to an alternating voltage
source whilst the two outer coils are connected so
that their induced voltages are in phase opposition.

When. the core is central the induced voltages are
equal and the output is zero. Any displacement of
-the core from the central position gives rise to a
difference between the two voltages and an output

Practical Electronics June 1975
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A.C. SOURCE

CORE NON MAGNETIC
A COIL FORMER

,...
r
1
I

x_=
QuUTPUT
(61 —e2}
Fig. 3.10. The linear variable differential trans-
former (LVDT) in which displacement of the
core to one or other side of a centre position
gives a negative or a positive output :
O
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Fig. 3.11. A passive variable reluctance trans-

ducer in which armature movement will be
caused by small angular or linear displacement
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signal is then produced. The relative phase of the
voltage depends on the direction of
displacement. !

A core displacement to the right of. centre is con-
sidered positive and the magnitude of the output is
zero when the core is central. The change in phase
either side of the zero position can be detected and
used to indicate the sense of core movement.

The LVDT can be used with d.c. excitation in
which case it becomes a dynamic transducer since
no output occurs except when the core is in motion.
The output amplitude is now proportional to the rate
of change of the core displacement with time and
thus gives a velocity-proportional signal. Rotary
differential transformers are also available but the
variation of output signal usually follows a sinusoidal
variation. The output amplitude is approximately a
linear function of angular displacement over a range
of +30°.

VARIABLE RELUCTANCE (PASSIVE)

This class of devices relies on the change of
inductance by virtue of a change of reluctance.
Unlike the self generating system the core is not
normally magnetised by the inclusion of a permanent
magnet but relies on the external excitation. A
double coil system for use inr an a.c. bridge would
be similar to Fig. 3.9 except that the changes in Lt
and L2 would be the result of changes in reluctance
due to, say, a changing air gap as shown in Fig.-3.11.
Movement in the direction (1) increases Ll and
decreases L2.

Next Month: Synchro Transformers
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N 01 so very many yeuars ago the electronics engi-
neer and the musician seemed poles apart. A
quick passing of the time of day as the serviceman
finished his mummoth task of tracking down an
intermittent crackle in the radio set was the sum
total of their contact. Today that contact is more
intimate, although it is often the electronics enthusiast
who shows u greater interest in electronically pro-
duced music than the average musician, I find this
sad. However through my contact with PRACTICAL
ELecTrONICS | have discovered that there is a large
body of people which believes. as 1 do. that a very
big slice of our musical future will reflect. in some
form or another. advances in electronic technology.
Many of these people will no doubt be the first to
admit that their interest was really awakened by the
appearance of the do-it-yourself synthesisers. The
steady trickle of interested parties which followed
the publication of the PE Sound Synthesiser details
in 1973-4 is threatening to become a flood as the
Minisonic makes its impact. There is no doubt at all
that the low cost of this latest arrival is a significant
factor in its popularity, and this can only be for the
good. The more people can begin to appreciate the
satisfaction of producing their own music the better.

ARy NIGOMNIC sy m.pommon

Mus.

—

demands little more than a superficial knowledge of
how voltages can be made to interact. a reasonable
«pair of ears and an enthusiasm to do something new.
And the sonic result of his efforts is not just a one-
finger-dabble but an arrangement of sound events
which, in sheer complexity and wealth of colour,
can outshine the most virtuoso symphonic work in
the repertoire,

SCORING FOR MINISONIC

This project makes use of some of the many
effects to be found in the Minisonic, and although
it is basically a re-creative exercise in that it centres
«on my composition “Symbiosis™ there is plenty of
leeway built into the score to allow for individual
interpretation. To some extent this element of
chance in what appears to be a rigid format was
dictated by the synthesiser itself. It is extremely diffi-
cult to pinpoint precisely the many control settings
without recourse to sophisticated external measuring
equipment. In my own version of the work no
measuring device was necessury so I consciously
allowed for individual “error”™ in subsequent
realisations.

Fig. 1. The keyboard
showing the letter
names of the notes

1|’ |g*|a’[a#] b’| c”

MAKING MUSIC

With traditional acoustic musical instruments the
way to expertise is a hard one: difficult techniques
have to be learnt. Rapid and precise finger move-
ment. subtle muscular control and. if you play with
others. an almost telepathic rapport take years to
achieve and a lifetime to perfect."Most of us do not
have the time to devote to these necessary skills and
we give up almost before we've started and resort
to the secondhand—records, cassettes and radio.

The electronic sound synthesiser fulfils the amateur
musician’s needs admirably. In his hands lies the
means to a musical creation which is his alone and
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The equipment required for a performance of
“Symbiosis™ is not esoteric, comprising the Mini-
sonic, a stereo tape machine with separate record
and playback heads, another tape machine, a simple
stereo mixer with at least five inputs, three outputs
and channel switching facility, and @ mono or stereo
amplifier and speaker(s) for monitoring purposes.
The Minisonic is the only sound source used.
Although the stylus keyboard is not ideal from a
performance point of view I have avoided the
temptation to patch in a standard keyboard and this
has meant that the kind of material used in the
piece is relatively simple. Paradoxically the very
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limitations imposed by the stylus have resulted in
several accidental discoveries!

The sound patterns in the work have been kept
fairly straightforward in the sense that 1 have tried
not to overtax the resources of the performer by
writing extended passages which require a consider-
“able amount of dexterity both in stylus manipulation
and rapid knob control. A diagram of the keyboard
is given (Fig. 1) together with the letter names of
the notes. as they are referred to in the text.

LAYOUT FOR PATCHING

In order to simplify the description of patching
arrangements the original front panel lay-out of the
Minisonic has been reorganised so that a matrix of
input and output sockets could emerge. (Fig. 2)

sound events in sequence. Each sub-section of the
piece is marked off by vertical lines with a timing
in seconds given at the top. The boxed upper-case
letters. A to S. ure for reference purposes only as
the performer works through the data. Most of the
events themselves are not meticulously annotated in
order to allow for individual variation although
their visua] appearance often gives some clue to the
kind of sound that is expected. The strict measure-
ments of time are not meant to be adhered to rigidly
—they merely give a sense of scale. An error of plus
or minus ten seconds in sixty will not upset the piece
unduly. The total duration of the work should be
around seven minutes.

Before getting down to the work make sure that
you have brand-new batteries in the Minisonic:
although. as was mentioned in the constructional'

Thoughout the text reference will be made ex- articles. most of the units will function down to
clusively to this diagram. ; +7-8V, ’
1 2 3 4 S
| | | | l
VCA1 ES1 N ESZ/ VCA/Z
/ /’l\
} ) — (o ——+
e—] o™ d o gl Ll P .
ap 7 ) EXTCON g7 e ) EX‘TCON(///'\ oP (/'\
. . { e | e
Fig. 2. Reorganised panel layout c— e EZ + Dm:) =0 N -« L““J —c
to simplify control references : ; ; . 0
" veot " KBD CON 'VeF R MOD "'vco2
O—1 ‘ - - - ; s
N 6 > 2
[\ LEVEL J TUNE/ LEVEL
N~ V' (/I\\ Z
S EXT.MUD T CD’OIP i EXT.IIP \ e ) --EX'(.UP&EEQI a2 EXY.MOU T~ [
[fe— O SFREQ' N ( SPAN ' -+ O f - - O (FREO —F
KBD.O/RIDE \_ / [KBD. O/RIDE o KHD. OTRIDE A
| | | | 1
1 2 3] 3 S

The units themselves are abbreviated as follows:

VCOI, VCO2 : Voltage Controlled Oscillators
VCALI, VCA2 . Voltage Controlled Amplifiers
ES1, ES2 Envelope Shapers

PAL, PA2 Power Amplifiers

VCF Voltage Controlled Filter
RMOD Ring Modulator

KBD Keyboard

KBD CON Keyboard Control

CE Control Envelope

N~ . Noise Generator

The control settings for the Re-an skirted knobs
used on the prototype (measured | to 12 over almost
360 degrees) are included too. With the potentio-
meters used the settings range from | (minimum) to
11 (maximum). It must be borne in mind that the
settings given in this text may not accurately match
those on any other machine. Where a particular con-
figuration is critical hints will be given on achieving
it.

THE SCORE FOR SYMBIOSIS

The musical score of “"Symbiosis™ (Fig. 3) is laid
out pretty imprecisely as regards virtually every para-
meter and is simply a graphic representation of the

Practical Electronics June 1975

SEQUENCE A TO D

The v.c.o.s have first to be tuned, in the first
instance to only one note. Unfortunately the v.c.o.s
in the Minisonic are prone to frequency drift and
the way to stabilise them is to patch in to the key-
board hold circuit. This is achieved quite simply by
taking a lead with a miniature crocodile clip at each
end and attaching the stylus tip to the bottom resis-
tor on the keyboard chain. Normally one could hold
the stylus on the keyboard but for this particular
section of the piece both hands will be needed ut the
controls. The control settings are as follows:

RMOD — Level 11

KBD CON — Tune 3-8: Spuan §
VCF — Level 11: Q I: Freq 5
VCOI — level 11: Freq 7
VCO2 — Level Il: Freq 7

With these settings you should be very close to re-
quirements. The only additional adjustment is to
KBD CON: rotate the knob until VCO2 gives out a
middle C (check this with a piano or any other
fixed-pitch instrument or tune to about 262Hz).
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Patch-cords:
With this set-up you should heuar nothing. Advance
VCF frequency to about 8 and both v.c.o.s will be
heard out of tune. Adjust VCO! frequency very
slowly until a steady single pitch is heard. Next
move the control very slowly indeed until a beat
frequency of about 2Hz is heard. You are now ready
to start recording the first section of the piece.
Return VCF frequency to S or less.

Letter A in the score is silence; from A to B very
gradually increase VCF frequency until the 2Hz beat
is heard softly but comfortably. At letter B rotate
VCOI frequency clockwise very slowly until the
beat frequency becomes, at C. a rasping noise.
Immediately after C the effect of ring modulation
appears as you continue, at an even, infinitesimally
slow, rate. to rotate the knob. Continue this slow
progress until about a minute has elapsed. The final
eight seconds before D show that you have arrived
at a distinguishable beat frequency of about 2Hz.
(You will have passed several of these on your way
up, shown by an inclined dotted line.) If you happen
to like certain modulation effects, do not be afraid
to linger on them or back-track and approach them

3E to 4D: 3D to IC; 5D to 4E.

VCF frequency very slowly so that it reaches a peak
in the middle of the eight-second “‘throb™ at the end
of the top line of music.

This done, cut the tape just before the last dying
strain.

SEQUENCE D TO |

The setting-up procedure here is quite straight-
forward. No patch-cords are required since the rele-
vant links are made internally. The only possible
problem may be the tuning of the two v.c.o.s an
octave apart. Initially set up as follows:

VCOI and 2 — Level i1, Freq 6
ES1 and 2 — Attack 1, Decay |
VCAl and 2 — Level 7

KBD CON — Tune §5; Span $

Tune the two v.c.o.s to the same pitch. then decrease
VCOI1 frequency to approximately 5-6 until they
sound in tune.

Since this sequence is interrupted by two bouts
of noise and a silence, sufficient material must be.

again. Throughout the whole sequence increase recorded to cover about 5SS seconds. I suggest you
: SYMBIOSIS (197
( 5) Maleotm R)infon
30" s 60" o
HI
fade in slowly F e m =

- P increase b f dacreass

MID -‘ﬁ"#

Lo
[9)
2" 1 2j
HI
AL
[ A
MID \F
N\
£ N
Lo
0
8 8" g 8 8, 8 8 8, 8 8 8 8

HI <;LOM IMPROVISATION [F,a,a;,d;}

< SLOW  1MPRO-

B
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|
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make 90 seconds’ worth so that you can hack out
the bits you like for the two interpolations after H.

On track one of your stereo machine record the
bottom line of linked black dots. This should sound
as it looks—pretty random in pitch and rhythm.
Using the stylus dodge around the whole range of
the keyboard as you like but without playing any
long-held notes. The effect must be of short, rapid
stabs.

Having recorded this, play back track one as you
record the same kind of thing again on to track
two. This time advance KBD CON tuning to 6, thus
increasing the overall frequency by about an octave.

Play back both tracks through the mixer into your
second tape machine whilst you play a third
“random” sequence on the keyboard, this time with
the KBD CON tuning set at 7-2, another approxi-
mate octave higher. The result is a piece of three-
part counterpoint moving rapidly and nervously.

The noise at letter G is added, when all the fore-
going has been completed, by playing the sequence
back on to the first tape machine, your finger beipg

&

4 3

poised above the push button on ESI. The setting-
up procedure for this noise is as follows:

VCOIl and 2 — Level |

ES1 — Attack 1: Decay 4
VCF — Level 11.: Q t1; Freq 7
CE —  Maximum clockwise
N — Level 11

Patch-cords: 3F to 3C: 3A to 3E; 3D to IC
This should give a one second decay time; if not,
adjust ESI decay accordingly.

" This second splash of noise is recorded on to
virgin tape and spliced on to the end of the contra-
puntal sequence. For this noise the ES! decay is
advanced to give a three second envelope. On to this
is spliced a one second cutting from the excess
counterpoint, followed by a one second piece of
clean tape and a two second stretch of counterpoint.
The whole sequence can now be added to the end
of sequence A to D.

Next Month: Symbiosis is concluded
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Fig. 3. Musical score of **Symbiosis"’
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REACTION time is an aspect of human perform-
ance which is important in many situations.
This article describes a pocket-sized device which
measures the speed of reaction to a visual stimulus.
It is possible to use the timer to find, for instance,
the effect of alcohol on reaction time, and so should
prove a fund of amusement around the local in one
of its applications. However, whether lighthearted
or more serious the uses are manifold.

THE UNIT IN USE

The person whose reactions are being tested
presses a button which resets the previous reading
and initiates the operation. After a delay of up to
10 seconds, a light appears and the subject has to
release the button as quickly as possible. The time
interval between the appearance of the light and the
release of the button is measured and displayed on
a moving-coil meter. The meter reading remains
steady until the next time the button is pressed.

If the delay between the pressing of the button
and the appearance of the light is constant, the sub-

0-1Hz OSCILLATOR BISTABLE

: TIMING RESET

ACT\ON TIMER

By C.R.MASSON

ject will soon learn when to expect the light. To pre-
vent this, the delay varies unpredictably between
0 and 10 seconds.

Most people’s reaction times are about 150ms and
nobody reacts faster than 100ms. Because readings
on a linear time scale would be rather cramped, the
reaction timer has a suppressed zero scale with the
meter zero corresponding to about 100ms and mid
scale to 150ms.

CIRCUIT DIAGRAM

The circuit diagram is given in Fig. 1 and a timing
diagram illustrating one complete cycle of operation
is shown in Fig. 2. Until the button S2 is pressed,
the oscillator TR1, TR2 runs continuously, produc-
ing a short pulse every 10 seconds. The oscillator
output is shown in waveform (a) and the press but-
ton voltage is shown in waveform (b). On the first
pulse after the button has been pressed, the bistable
is set. Waveform (c) shows the state of the bistable
which controls the l.e.d. and the timing circuit.
Waveform (d) is the voltage across the timing
capacitor C3. When the button is released, the
bistable is immediately reset, turning off the light
and stopping the timing circuit.

METER DRIVER

ZTX 500

o1
33

R2
18k

TR3

R1 R3
0MN 10k fl

Fig. 1. Circuit diagram of Reaction Timer
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Since the delay time between the pressing of the
button and the appearance of the light is dependent
on the phase of the 0-1Hz oscillator which is
unknown to the user, it is not predictable and will
vary randomly in the range O to 10 seconds. How-
ever, the phase of the oscillator at the point where
the bistable is turned on is known precisely and does
not vary from one cycle of operation to the next.
If no precautions were taken, the delay time for any
test would be a simple function of the time interval
since the end of the previous one. To avoid this, the
phase of the oscillator must be altered by an
unknown amount after the bistable has been trig-
gered. During the time that the bistable is set, the
oscillator frequency is increased to approximately
100Hz. This suffices to produce delay times which
are, in practice, completely unpredictable.

The charge on the timing capacitor will decay
because of leakage and the current taken by the
meter. To minimise the rate at which the charge is
lost, a unity gain amplifier with a high input impe-
dance is interposed between the capacitor and the
meter. In the prototype, the decay time constant is
1,500s which is more than adequate,

The timing capacitor is discharged when the but-
ton is first pressed but, of course, the discharge must
ble inhibited while the timing of the reaction is taking
place.

Fig. 2. Timing figure showing one cycle of operation

OSCILLATOR

The 0-1Hz oscillator is an unusual circuit employ-
ing an n-channel fe.t. and a pnp transistor in a
complementary arrangement. This produces pulses
whose period is determined by the time constant
R1/CI.

The duty cycle of the oscillator can be altered by
making the charge and discharge paths of CI differ-
ent. In the Reaction Timer, R1 is 10 megohms and
on positive half cycles it is shunted by the series
combination of RS and the forward-biased collector
base junction of TR3.

The duty cycle given by this arrangement is about
0-005 per cent, with the transistors conducting for
only 500us in every 10s. With such a low duty cycle
the current drain is negligible since the average
current is only a few microamps.

BISTABLE

A complementary circuit is also used for the bi-
stable, again to reduce power consumption. The
necessary control of the bistable by the press switch
is obtained by switching the supply to the bistable.

Practical Eloctronics June 1975

COMPONENTS . . .

Resistors
R1 10MQ R7 82002
R2 1.8kQ R8 2.2k
R3 10kQ R9 10kQ
R4 39kQ R10 47kQ
R5 47002 R11  33kQ
R6 1k R12 3-3k2

Capacitors

C1 1uF 35V tantalum bead
C2 0-47uF 35V tantalum bead
C3 15xF 20V tantalum

Transistors

TR1 BF244 A
TR2-3 ZTX500
TR4 BC212B
TR5 BC184
TR6 BF244A
TR7-8 BC184
TR9 BC212B
Switches

S1 Miniature d.p.d.t. slide
S2 Press-to-make

Potentiometer
VR1 50k linear preset

Diodes
D1 BZX61 3-3V 400mW Zener
D2 TIiL209 or equivalent
D3 1N914

Miscellaneous
B1 9V PP3 battery
M1 150uA meter (see text)
Box, printed circuit, hardware

This means that the bistable will turn off as soon as
the switch is released. The bistable is coupled to the
0-1Hz oscillator by R6. .

The light is produced by an le.d. D2, which is
driven directly by the bistable to save components.
An led. is used because it is small and provides
adequate light output from a current of less than
10mA whereas a filament bulb would probably re-
quire several times this current. _

While the bistable is set, TR4 connects the top
end of R4 to the positive supply to produce an
emitter current of 2000A in TR3. On positive half
cycles, the collector-base junction is forward biased
as before and the current from R4 flows through the
base lead of TR3. On negative half cycles, TR3 oper-
ates as a common base amplifier and its emitter cur-
rent flows through the collector lead, increasing the
rate of charge of Cl and hence raising the
oscillator frequency.

C3 is the timing capacitor which is supplied with
a constant charging current by TR6 while the
bistable is set. Since the current is constant, the volt-
age across the capacitor is a linear function of time.
A tantalum capacitor is used in this position because
it has a low leakage current and a tolerance of
10 per cent. A tantalum bead could be used but the
tolerance is worse. The total discharge current must
be kept as low as possible so that the meter reading
remains steady, Leakage through TR6 is prevented
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EW LOW PRICES' £14.95

Sinclair Scientific kit N, VAT

(Was £19.95-save £5!)
Britain's most original calculator Components for Scientific Kit
now in kit form (illustrated)
The Sinclair Scientific is an altogether 1. Coil
remarkable calculator. 2.LSlIchip

It offers logs, trig, and true scientific 3.Interface chips

notation overa 200-decade range — 4. Case mouldings, with buttons,
features normally found only on windows and light-up ==

calculators costing around £100 or display in position
5. Printed circuit board

more. Q)

6. Keyboard panel .
Yet even ready-built, the Sinclair 7. Electronic components pack
Scientific costs a mere £21.55 (diodes, resistors, capacitors, etc) g
(including VAT) 8. Battery assembly and on/off switch %

9. Soft carrying wallet

And as a kit it costs under £15/ e )
10. Comprehensive instructions for use

Forget slide rules and four-figure Assembly time is about 3 hours.
tables!
With the functions available on the
Soreniiic keyboard. you can handle Features of the Sinclair Scientific
sinand arcsin, — @12 functionson
cos and arccos, ;- 3 simple keyboard
Basic logs and trig
functions (and their
automatic squaring and doubling, anerdses), all flrom akey-
. L . = oard assimpleasa
logm,antllog{o,gnvuf\g quick 86623 o1 normal arithmetic cal-
access to xY (including square

culator’s. "Upper and
and other roots), ] lower case’ operation
plus, of course, addition, subtraction, H Lneans bis;f A A
multiplication. division, : eys eacnnave two extra

] functions.
and any calculations based on them.

tan and arctan,

- e ssss | @Sclendtionstatien
i In10  2:30259 : O~
S.ln;la"— e 2-71828 mantissa, 2-digit expo-
Scientific : ' nent, both signable.

In fact, virtually all complex scientific
or mathematical calculations can be
handled with ease.

So is the Scientific difficult to
assemble?

No. Powerful though itis, the Sinclair
Sciantificiis a model of tidy engineering.

@200-decade range
1099t0 1049

@ Reverse Polish
logic Post-fixed
operators allow chain
calculations of unlimited
length — ehminate need
foran = button

All parts are supplied — alt you need
provide is a soldering iron and a pair
of cutters. Complete step-by-step :
instructions are provided, and our L 4 ¥ antiog
Service Department will back 4 fan

you throughout if you've any ]
queries or problems.

@ 25-hour battery life

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

] v avc;ah
Of course, we’ll happily i . A sin

supply the Scientific or the ;
Cambridge already built,

) independence
if you prefer — they're from external
still exceptional value. power.

Use the order form.
@ Genuinely
pocketable

41/3"x2"x11/16".
Weight 4 oz. Attractively
styled in grey, blue and

% white.
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NEW LOW PRICES!

Sinclair Cambridge kit

Atits new low price, the
original Sinclair Cambridge
kitremains unbeatable value.

Inless than a year, the
Cambridge has become
Britain’s most popular pocket
calculator.

It's not surprising. Check the
features below —then ask
yourself what other pocket
calculator offers such a
powerful package at such a
reasonable price.

(Was £14.95-save £5!)

Components for Cambridge Kit
1. Coul
2. LSl chip
3. Interface chip
4. Thick film resistor pack
5. Case mouldings, with buttons,
window and light-up display in
position
. Printed circuit board
. Keyboard panel
. Electronic components pack
{diodes, resistors, capacitors,
transistor)
9. Battery clips and on/off switch
10. Soft wallet

[s ol N )}

Assembly timeis about 3 hours.

Features of the Sinclair Cambridge

| sinciair
Z|--Cambridge

June 1975

Practical Electronics

@ Uniguely handy package.
41/3"x2"x11/16", weight31/2 oz.

@ Standard keyboard.
All you need for complex calculations.

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

@ Fouroperators (+, —, X, --), with
constant on all four,

@ Powerful constant with separate 'K’
button.

@ Constant and algebraic logic combine to
act as a limited memory, allowing complex
calculations on a calculator costing less
than £10.

@ Calculatesto 8 significant digits.

@ Clear, bright 8-digit display.

@ Operates for weeks on four AAA
batteries.

Now only

£9.95

(INC. VAT)

Take advantage of this
money-back, no-risk offer today
The Sinclair Cambridge and Scientific
kits are fully guaranteed. Return either
kit within 10 days, and we'll refund
your money without question.

All parts are tested and checked before
despatch —and we guarantee any
correctly-assembled calculator for one
year. (This guarantee also applies to
calculators supplied in built form.)

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

Scientific

Price in kit form £14.95 inc. VAT
Price built £21.55 inc. VAT.
Cambridge

Price in kit form £9.95 inc. VAT.
Price built £13.99 inc. VAT.

_l

l_To: Sinclair Radionics Ltd,
| FREEPOST St ives,
Huntingdon, Cambs. PE17 4BR

|
| Please send me

l(:l Sinclair Scientific kit at £14.95

[JJ Sinclair Scientific built at £21.55
I Sinclair Cambridge kit at £9.95

| O3 sinclair Cambridge built at £13.99
I
|
|

All prices include 8% VAT.

*|l enclose achequefor £.........coc..u,
made out to Sinclair Radionics Ltd,
I and crossed.

I *Please debit my *Barclaycard/
Access account. Accountnumber

|
!
I
JCLLLIITIrrro!
' Delete as required. '
!

I

!

I

I

|

I Signed

l Name

I Address

I P_Iease print. FREEPOST - no stamp

PE/8/75

|_needed.

SirncCi=ir-

Sinclair Radionics Ltd,
FREEPOST St. Ives,
Huntingdon, Cambs. PE17 4BR.

eg. No: 699483 England. VAT Reg. No: 2138170 Bh.
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by D3. The presence of RI11 reduces the leakage
through TR7. The maximum value of /.5, for this
type of transistor is low enough to be ignored. The
buffer amplifier, which has a current gain greater
than 10,000, takes only about 10nA at f.s.d.

RESET DRIVE

The base drive for the reset transistor, TR7, comes
from the press switch via R8, R9 and RI10 until it
is shunted through TRS5 when the bistable turns on.
C2 was found to be necessary to prevent contact
bounce from affecting the operation. If this com-
ponent is omitted, the contact bounce will cause the
reading to be set to zero as the switch is released
and there may also be a tendency for the bistable
to turn on as the switch is pressed.

METER SCALING

In the prototype, the meter reads from 100-200ms.
The suppressed zero is obtained by virtue of the fact
that the base-emitter voltage of TR8 must reach
0-5V before it conducts. The base-emitter voltage
of TR8 is about 500mV so the resistor RI2 is
chosen to drop S00mV at f.s.d.; i.e. the value is given
by:

0-5

) RIZ = full scale current

A 150pA meter was used in the prototype but any
other may be used if R12 is changed to the appro-
priate value.

Since the author did not have access to a timer
during development, an indirect method was used
to calibrate the meter. After 150ms, the voltage
across C3 should be 750mV and the meter should
read midscale. After a time t, the voltage E across
C3is:

It

C3

where I is the current provided by TR6 in micro-
amps.

If a resistor is placed in parallel with C3 and the
current is applied for a sufficient time, the voltage
will be:

E =

E = IR
where R is the value of the resistor.

By comparing the two equations above, it can be
seen that the voltage when a 10 kilohm resistor is
present is the same as that after 150ms when the
resistor is not present. To calibrate the meter, a
10 kilohm resistor is temporarily connected in
parallel with C3 and the press switch is held down
until the le.d. turns on. VRI is then adjusted until
the meter reads mid-scale. The resistor is then re-
moved. The accuracy of calibration obtained with

Continued on page 504

Fig. 3. Assembly details for Reaction Timer
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ODERN semiconductors are often operated at
M very low current levels so that the connection
of a voltmeter drawing about 50#A may significantly
change the potential which the user attempts to
measure. Hence the need for an electronic multi-
meter in which the current for the meter movement
is not taken from the circuit under test.

The multimeter to be described has an input resis-
tance of 8M(2 on all voltage ranges and thus draws
negligible current. Unlike a conventional multimeter,
it is suitable for the measurement of small alternating
voltages since the effect of voltage drop and non-
linearity in the rectifier diodes is eliminated while an
amplifying probe further extends the sensitivity.

ELECTRONIC

MUl

ER

By D.E.CROCKER

AMPLIFIER CONFIGURATIONS

Each of the circuit configurations shown in Fig. 1
can be used to increase meter sensitivity. Fig. la
gives a current amplification of 1 + R2/R3, RI
acting as a multiplier as in a conventional voltmeter.
This requires very high values of R1 on the higher
voltage ranges if switching between ranges is to be
kept simple.

The arrangement of Fig. 1b is better in this
respect, since ranges are altered using a potentio-
meter, VRI, giving constant input resistance.
Furthermore, frequency compensation is easier since
the loop gain is constant and phase shift in the feed-
back loop is smaller; this allows a wider bandwidth
to be obtained. However, the operational amplifier
must have a very low input current, otherwise this
will flow through the potentiometer giving rise to a
range-dependent zero error.

Since the feedback essentially controls the current
through the meter movement, the inclusion of a
bridge rectifier as in Fig. lc will not significantly
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Fig. 1. Various methods of increasing meter Fig. 2. Current and resistance measure-

sensitivity
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Fig. 3.

S2b

Circuit diagram of a complete multimeter using f.e.t.s and an operational
amplifier to give a high input impedance
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Fig. 4. Switching details for the circuit of Fig. 3
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SPECIFICATION . ..

Voltage Ranges
0-45/1-5/4-5/15/45/150V a.c./d.c. f.s.d.

Input Resistance
SsMQ

Current Ranges
15/150A/1-5/15/150mA a.c./d.c. f.s.d. Voltage
drop 0-45V at f.s.d.

Bandwidth
Reading 2% down at 200kHz.

Resistance Ranges
6 forward reading ranges giving scale calibra-
tions from 1 Q to 100M Q

Facilities
Can be set to respond to either polarity of input
or both polarities. Internal batteries can be
checked.

Accessories
--10 a.c. range multiplier
Diode probe can be used for r.f. measurement.

alter the linearity of the circuit. This allows the
meter to be used on a.c. as well as d.c. and protects
the movement from incorrect input polarity.

Current ranges can be provided by measuring the
voltage drop across a resistance through which the
current flows; this is the lower half of the potentio-
meter VR1 in Fig. 2a.

The resistance ranges can use the resistance to be
measured in a potential divider fed with a constant
voltage V. the voltage across the unknown resis-
tance Ry is given by V = V4 .Rx/(R, + Ry)—see
Fig. 2b, where R, is that section of the potentiometer
inserted between ¥V, and Ry. This gives a non linear
scale which is, however, forward reading.

THE AMPLIFIER

Using a basic circuit sensitivity of 450mV in the
circuit of Fig. 3, a difference between the amplifier
input terminals of 4:5SmV would give a 1 per cent
error. Since the output voltage for f.s.d. is about 4V
(due to the inclusion of a series resistance R9 for
overload protection) the amplifier open loop gain
must be at least 1,000 for an error of less than I
per cent.

The 748 amplifier used has a gain in excess of
10,000 so that the sensitivity could be increased to
45mV if required. A low input current is obtained
by adding source followers TR1 and TR2, the source
currents being stabilised by TR3, TR4 and TRS used
as a low current Zener diode, in order to eliminate
drift with changing battery voltage.

S1 provides battery check facilities using R8/R10.
In the a.c. position the sensitivity is increased to give
an r.m.s. reading on sinusoidal a.c. By shorting out
one of the diodes, the meter can be made to respond
to one polarity of input only, hence the + and —
positions. On resistance ranges the sensitivity is
increased to reduce the current taken from the
battery B3.

Fig. 4 shows the complete range switching cir-

cuitry. The number of ranges provided has been
limited so that only two 12-way switches are required
(S1 and S3).

COMPONENTS

The meter movement chosen for the prototype was
an SWI100 type as this is a convenient size. Unfor-
tunately only the tip of the needle is knife-edged,
but this covers the two principal scales.
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Fig. 5. F.e.f. matching circuit

The only critical components are the field effect
transistors TR1 and TR2 as it is essential that these
have low gate leakage. 2N3819 types were found
unsatisfactory in this respect, but the 2N3823E type
specified was found to have typically less than S0pA
leakage. A matched pair of transistors is needed,
ideally matched for drain currents differing by less
than 502A when the gate-source voltages are equal
and the average drain current is 200xA, although
a pair matched for similar gate-source voltages
proved satisfactory in the prototype.

In the prototype the f.e.t.s were matched by Elee-
trovalue Ltd. for similar gate-source voltages at a
specified drain current. The matching can be carried
out using the circuit of Fig. 5 and here, to determine
if a pair of devices shown are reasonably matched
the meter is switched to read the drain currents
alternately.

The 46k{} potentiometer is slowly reduced until
the sum of the two readings is 2001A. If the differ-
ence between the pair is less than SOxA they are
suitable. .

The range selection resistors are specified as 1 per
cent tolerance although a fair accuracy is obtained
with 2 per cent types. The 5-6M{2 and 1-6M? resistors
may have to be selected from S per cent components
using a bridge.

VR2 and VR4 were miniature potentiometers with
a screwdriver slot on the rear: type P20 is suitable.
Larger types will not fit the circuit board shown.
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Détails of switch mounting plate and battery brackets

The on/off switch employed was a slider type; this
takes up less space than a rotary type but has only
two poles so the cell used on recistance ranges is
switched by Sl instead.

CONSTRUCTION

The multimeter should be housed in a well insulated
case, and in the present instance a 160 X 105 X
55mm p.v.c. box was used. The amplifier, and the
cell used for resistance ranges, are mounted on a
Veroboard panel fixed on the meter movement. The
Vero and component layout is shown in Fig. 6.

COMPONENTS . . .

R14 and C3 are mounted above the board on Vero-
pins for easy adjustment.

Range selection resistors are mounted on the
associated switch wafers and the switches are fixed
to an aluminium panel which provides a degree of
screening. The batteries are fitted on the same panel,
between the switches and the panel is fixed to the
front of the p.v.c. box using {in. 6BA tapped pillars.

S2 and SK3 are fitted under the aluminium panel
and this requires the tags to be cut short due to the
small clearance involved. The accompanying photo-
graphs show the layout in the p.v.c. box. Nylon boits
are used for fixings to the front panel for safety.

Resistors R21 22k Q
R1,2,3 See text R2  27kQ
R4 82k Q - R23 27k | o
RS 51k Q R4 2100 (%
R6 470k Q2 Re5 2710 |
R7 51k Q R26 30 |
R8 30k Q 2% R27  3MQ
R9 5.6k O R28 300k Q
RI0  30kQ 2% R29  30kQ 2%
RI1  82kQ RO  3kQ f
R12 1k Q (see text) R31 300Q
R13  3300Q R2 6800
R14  91KkQ (seetext) R33 360 2Y%
RI5  56MQ R34  22kQ
RI6  16MQ RS 10MQ
RI7  560kQ [, R  18kO
RIS 160kQ (1% R3a7  47kQ
RI9  56kQ | R38  4-7kQ
R0 24kQ | R  47kQ
RO 100Q
R41 100k ©

All §W, 5% carbon film unless otherwise stated

Potentiometers
VR1 See text
VR2 1M Q Lin. Miniature (see text)
VR3 100k Q Subminiature horizontal preset
VR4 470 Lin. Miniature (see text)
VRS 47k Q

Capacitors
C1,2 0-01xF disc ceramic
C3 1-8pF ceramic (see text)
C4,5 0-068uF polyester or polycarbonate
C6 10uF elect.
Cc7 1,000pF ceramic

Integrated Circuit
IC1 748 d.i.l. operational amplifier

Transistors
TR1,2 2N3823E matched pair of f.e.t.s (see text)
TR3,4 BC169 (2 off)
TR5 BC168
TR6 2N3823E
TR7 BC258B

Diodes
D1-4 OA47 (4 off)
D5 OAT79

Switches
S1 3-pole, 12 way rotary (Doram, Maka)
S2 2-pole slider
S3 2-pole, 12 way rotary (Doram, Maka)
S4 2-pole change-over

Miscellaneous
ME1 500uA f.s.d. meter (SW100, Laskey)
ME2 200 A or 5001 A, see text
SKi1, 2 4mm black and red sockets
SK3 6-pole DIN socket
PL3a, c,d 5-pole DIN plugs
PL3b 6-pole DIN plug
B1, 2 9V, PP3
B3 15V U12
Case, 160 x 105 x 55mm p.v.c.; Veroboard,

0-1in matrix 95 x 95mm; 18 s.w.g. aluminium
sheet, 106 x 40mm; PP3 battery clips; 6BA
pillars, wire etc.
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Table 1

Scale Degrees @ Scale Degrees
marking | . marking
0 0 [ 40 4941
1 2:6 45 517
2 | 51 50 54-0
3 i 74 60 57-9
4 ; 96 | 70 61-0
5 117 80 63:5
6 137 i 90 65-7
7 156 | 100 67-5
8 174 { 150 73-6
9 1941 200 771
10 208 300 810
35 279 400 831
20 33:75 500 844
25 | 38:6 1k 871
30 | 42.6 Infinity 90-0
35 461

SCALING THE METER

The choice of ranges in multiples of 4-5 and |5
makes scaling easy since using a movement having
a 90° full scale deflection (such as the SW100), incre-
ments of 0-1 on the 0 to 45 scale occur at intervals
of 2° while increments of 0-5 on the 0 to 15 scale
are at intervals of 3°. These scales are thus easily
marked off using a protractor.

The non-linear resistance scale may be produced
from Table 1. The scales are marked out on white
paper which can be glued to the existing aluminium
scale. The arrangement of the scales can be seen
from Fig. 7.

502

Fig. 7. Scales used on the prototype instrument

SETTING UP

Select the 150V range and switch on. The meter
should be zeroed by adjustment of the preset VR3,
using VR2 as a fine adjustment. If this is impos-
sible, the amplifier may be unstable (increase C3) or
TR1 and TR2 may be mismatched.

Once zeroed, sensitivity can be adjusted by varia-
tion of R14 using a standard cell or other standard
voltage. If no standard is available, R12 may be 1k(2
I per cent and R14 may be 91k 5 per cent; this
will give reasonable accuracy. If a signal generator
is available, C3 may be optimised. With C3 too low
the meter will oscillate or show a peak in sensitivity
at about 500kHz, while increasing C3 too far reduces
the bandwidth.

USING THE MULTIMETER

For voltage or current measurement select the
range on S3 and set S1 to AC, +, — or + as
appropriate. If one side of the input is “earthy” this
should be connected to SKI (black socket).

Practical Electronics June 1975
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Fig. 8. Various probe and extender circuits for use with the multimeter. The plug
numbering is as viewed from the rear (wire side) of the plugs

A

TO PL3a PIN2

[] PINS T0 PL3a

PROBE TIP PIN3

_/EAmgmo

LEAD TO EARTH
cLP

0000 R35 |
00 00 O O0p0 O 00 O
TR? ojo 456 +

00 0O cO 0 0 O
[o 0o o000 0 SWweo 0{0]0

COMPONENTS SHOWN ON COPPER SIDE OF VEROBOARD

A.c. probe wiring and layout

PROBE TIP METAL TUBE VEROBDARD CENTRALISING AND EARTHING LUGS LEAD TO PL3a

LEAD TO EARTH CLIP \ INSULATING SLEEVE PLASTIC END CAP ORILLED TO TAKE LEAD

\— A.c. probe case details
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For measuring resistance, set S3 to R and select
the range of multiplier on SI. Accuracy is greatest
about one third way up the scale. Note that current
is drawn from B2 whenever Sl is set to a resistance
range. even with the meter switched off, so S| should
not be left in this position. Unlike a conventional
ohm meter, the resistance range is “zeroed” by
adjusting VR4 to set the reading to infinity with the
leads open circuit. VR4 is accessed through a hole in
the back of the case as there is insufficient room on
the front panel; however, adjustment is needed only
to compensate for battery ageing and not between
ranges.

The batteries may be checked by selecting B+
or B— on Sl (preferably with the test leads un-
plugged), reading the battery voltage directly from
the 0 to 15 scale. Bl and B2 should always be
replaced together.

RANGE EXTENSION

The sensitivity of the voitage and current ranges
may be extended by inserting into SK3 a 6 pole
DIN plug with a 1008 resistor wired between pins
3 and 6 (Fig. 8b). On current ranges this has the
advantage of reducing the maximum voltage drop
across the multimeter from 450mV to 45mV. How-
ever, accuracy and bandwidth are both reduced.

For a.c. measurements an amplifying probe is pre-
ferred. The design of Fig. 8a has a gain of ten times
and can be made conveniently small.

R.F. measurements can be made using a diode
probe, such as the one in Fig. 8c.

When measuring a.c. voltages where a d.c
potential is present. the blocking capacitor C4 may
be employed by using the probe of Fig. 8d. D
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REACTION TIMER continued Sfrom page 496

this method depends on the uaccuracy of the
10 kilohm resistor and the [5xF capacitor C3. A
more precise calibration may be achieved by apply-
ing a pulse of known duration to the drain of TR6.

CONSTRUCTION

The prototype was built into a small plastic box
as shown in the photograph. Exact measurements
are not given because the size of box used will
depend on the sizes of the components chosen by
the constructor, Most of the components are
mounted on a small printed circuit board (Fig. 3).

COMPONENTS

The bipolar transistors may be replaced by any
reasonably high gain alternatives such as BCI08,
BC178, eic. The fe.t. TR1 may be replaced by any
n-channel fe.t. with V, less than 2:5V if CI is
altered to compensate for any change in frequency
of the oscillator. If TR6 is replaced by a different
f.e.t, it may be necessary to use a different value of
resistance for VR,

The meter used in the prototype was a cheap,
rather non-linear tuning meter. If an accurate read-
ing of time is desired, a better meter and a linear
buffer amplifier should be used.

Practical Electronics  June 1975



PE Portable

~ BAS IGNITO

P i, - e The first D.L.Y. design for a portable elec-
- : tronic gas ignitor powered from a 15V dry

cell.

The ignitor produces a continuous stream AN\
of high voltage sparks capable of lighting e \ \
natural, town and bottled gases. \ ) I\

i Ideal for camping, boating and caravanning p k \, \\ e
; as well as for use in the kitchen. Jﬁ\L L .ﬂ» A N < -

425, SINE/SQUARE WAVE SIGNAL GENERATOR

Output frequency is variable from 10Hz to 100kHz in four switched
ranges. The output signal, which is 10V peak, can be attenuated
down to 1mV. The output signal will drive loads down to 600} on
the 1 to 10mV ranges and 100k {2 above 20mV.

The square wave facility is very useful for testing audio
amplifiers. Some of the principles behind square wave testing
techniques as particularly applicable to the hi-fi field will be given.

GUITAR EFFECTS PEDAL

Add eight—yes eight!—different sounds to. your guitar by build-
ing this special effects pedal. Using an oscillator, a voltage
controlled filter and a voltage controlled amplifier this pedal
gives eight basic effects, all of which can be varied,

PRACTICAL

ELECTRONICS

JULY 1975 ISSUE ON SALE JUNE 13, 1975—PRICE 30p
PLACE A FIRM ORDER WITH YOUR NEWSAGENT TO AVQID DISAPPOINTMENT
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MARKET

PLACE

feems mentioned in this feature are ususlly
available from electronic equipment and com~
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press,

NEW CALCULATORS

In a bid to win a larger share
(if that's possible) of the lucrative
European calculator market, Sinclair
Radionics have just announced the
first models of a new range of cal-
culators called the Oxford.

The three models., which are
mains/battery portables, are the
Sinclair Oxford 100, 200 and the
300 Scientific. The recommended
retail prices are £13-98, £21.55 and
£32.35 respectively.

The new Oxfords are designed
as mains operated desk units, but
with the facility for operating for
several weeks from an internal 9V
battery. All models include excellent
large press keys and an angled
red display for easy viewing.

The Oxford 200 has the addition
of a memory and an automatic per-
centage key.

The optional mains adaptor unit
for use with each of the Oxford
calculators has a recommended
retail price of £3:19.

Full details and addresses of
nearest stockists of Sinclair calcu-
lators can be obtained from Sinclair
Radionics Ltd., London Road, St
Ives, Huntingdon.

THEATRE MIXERS

A range of high quality, trans-
portable stereo sound mixing desks,
specifically developed for theatre
use. is announced by Cambridge
Electronic Workshop.

The standard desk has 10 chan-
nels and contains cue lights, show
relay /intercom systems, a monitor-
ing system, loudspeaker switching
and tape remote controls, all
mounted on the front panel for
ease of operation during perfor-
mances.

The desks are capable of absorb-
ing up to 30dB of overload at 0-1
per cent, enabling a good mix using
the channel faders. The equalisation
frequencies have been chosen for
theatre use, bass tip-up filters are
included and the presence frequency
is continuously variable. Noise is
claimed to be better than 126:5dB.

Further technical  details and
prices are available from Cambridge
Electronic Workshop, 4 Water Lane,
Oakington, Cambridge, CB4 SAL.
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PRINTED CIRCUIT KIT

A new printed circuit kit contain-
ing all the necessary materials for
producing ‘“‘one off” boards is avail-
able from Home Radio (Compo-
nents) Litd.

By using one of the now familiar
“special” marking pens, it is claimed
that with a little care and by follow-
ing imstructions even the inex-
perienced can produce acceptable
fairly complex printed circuit
boards.

The kit contains two pieces of
copper clad board, ferric chloride,
etch resist pen. plastics etchant
trough, tweezers, spoon and a lami-
nate cutter. Also included in the
kit is a booklet of instructions which
readers are advised to read before
handling the ferric chloride etchant.

The price of kit is £3-50 plus
VAT and is available from Home
Radio (Components) Ltd., 234-240
London Road, Mitcham, Surrey,
CR4 3HD.

Oxford range of calculators from
Sinclair Radionics

LIVE RHYTHMS

Probably the severest criticism of
electronic rhythm generators is the
monotony of the single bar
sequences produced. Any owner of
an electronic organ soon becomes
very sparing in its use for this
reason. A new development from
Scotland claimed as the world’s first
fully synchronised continuous “live”
rhythm unit departs entirely from
the standard version.

Called the “Powerhouse”, it uses
}in multi-track continuous loop tape
in eight cassettes. In all, 32 live
rhythms have been recorded and
each rhythm may be played in three
different fashions: basic rhythm,
more complex rhythm and a com-
bination of both in synchronisation.

A mix control has been incor-
porated into the machine to facili-
tate the adjustment of the two
volume Jlevels in relation to each
other.

When a musician wishes to change
rhythms he can do so either by
using a button on the front of the
Powerhouse, or by using the special

Home Radio Printed Circuit Kit

rhythm control foot pedal. A mute
mechanism is another of the Power-
house’s features; once again it can
be operated from the main control
panel or by the special foot pedal.

A sophisticated electronic speed
governor allows the musician to
vary the tempo over a very wide
range to coincide with his own
requirements. Once set, the speed
is electronically locked until the
tempo control is reactivated.

The Powerhouse will produce
sounds in mono or stereo, dépending
on the amplifier used. Coupled to a
conventional hi-fi stereo amplifier,
it will double as a superb quality
8-track stereo cartridge player.

Retailing at approximately £140,
the unit will be available from dis-
tributors as specified by Band-
mast Limited of Gloucester Street,
Glasgow.

IMPORTANT NOTICE
BUDGET, APRIL 1975

Prices quoted in this issue may be
subject to alterations arising from the
new Budget proposals

The Bandmaster Powerhouse

Rhythm Unit
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alt at 5)p each ol 5’p soch Feed-through Ceramlcs
390 pf 1000 pf 3300 pf N K F =5% 1 1,
o oo e imarks 0.22uF = 5% 1000 11p 1000 65 3504

Wima MKS 0.22uF -

| 560 pf 1500 pf 4700 pf .
680 pf 1800 pf * 10 nf = 5% 100V o )
f Bpf 220058 * 22nf 1
2700 pf
WIRE WOUND 5 WATT 13 ea. o S | / ‘
"

Disc Ceramics 750 Volt Mq o

’ : ;;: ::: Erie Monolithic Ceramic 30 Volts Wkg - Mullar{ C280 Series. ' 250 Volts Wig . all ot 53p each
1.8 39 300 2K MetollisNd Polyester Film
N 50 330 2.2k 27 nf llp; 47nf 13p; 1000f 17p 470 pf; 1000 pf; 5000 pf; 0.01 oF
i; S 350 2.5K 001 F 3% ; 0.220F Sk - -
33 . 00 2.7K ® 0.0ISUF 3 . 0.33uF 7p
') 75 470 3K 0.0220F 3 047 F %% AN
a1 82 500 3.3K 0.0330F 3k 0.68 oF 12p P
h ¥ Low Voltage Disc Ceramics 0.047 F 3k 1.0 ofF 14} )
: s 'l?s' :: ::: all at Sip each 0.068uF 4p 1.5 oF 2% Tubular H1-K Ceramics 750 Volts Wig.
g 7K 0.1 ofF 4k 2.2 oF 26kp
o o0 “i 0.01F 18 0.1 30 05 uF dlp 1000pf Sk 3000pf Sk
10 180 820 5.6K 0.0220F 18 0.220F & I ———————_- = . 1500 pf  Skp 5000 pf  Skp
15 200 I oK 0.047 F  18v 0.47F  3v —_— | 00p sk 001 Sk
2 220 1.2K 8.2K i /l - B
-
-
“'.'."‘h"m."“”ii:n"':‘ bold in the 5 watt l:P ol . T Muliard C281 series 400 voits Wkg —_—
All the valves i g Mylor Film 100 Volts Wkg . Metstlised Polycarbonate Film 10%
Pulse Ceromics ofl at 10p each
WIRE WOUND 10 wott :i% tol 20p e 1000 pf 2o 0.05uF 3% 0.01 oF 5p 0.1 oF Bp 12kv D.C. Wkg 8ky D.C.
10K ;15K ;20K ;235 20000 2lp 0.068.F Sp 0.0154F Sp 0.150F 9 10pf 1200F 2000
5000 pf 2k 0.1 oF Sp 0.022uF  Sp 0.220F 1lp 2290 140pf 220p1
WIRE WOUND 15 watt  V3dpea. 0.0l F  3ip 0.2 oF b 0.033uF &p 0.334F 15k 68pf  150pf 2509t
All the volues from 10 upward shown in 0.02sF 3k 0.47F 7p 0.047 uF  6lp 047 F 16k 820f  100pf prl
bold in the 5 watt ronge 0.04 F 3 0.068 F  6lp 100pf  200pf 30006

OVERSEAS CUSTOMERS DEDUCT 2/27

‘71‘ l\Y( l l SI‘f lq l)l{l(‘ s "l‘ ‘; VAT INVOICES ON REQUEST
PIN P&P On UK. Orders 15p. Overseas Orders ot Cost
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THE B.D.2 TURNTABLE ASSEMBLY

The Famous B.D.2 belt drive turntable with press button speed
change has now been developed to feature a newly designed mat

and brushed aluminium trim, and the perspex cover has an
easy ‘hinged-on, hinged-off’ movement. The B.D.2 is available as

a chassis unit or spring mounted on a wood plinth.

B.D.I TURNTABLE KIT

The B.D.1 well known for its superb performance and quality is available in kit
form. Construction is simplicity itself with no soldering required. Now it's so
easy to own the best,

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

A. R. SUGDEN & CO. (ENGINEERS) LTD

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

ELECTRICITY(5v0ls) |
ELECTRONICS(6vols)
TELEVISION3vols)

You'll find it easy to learn with this outstandingly GUARANTEE
successful PICTORIAL METHOD. The essential facts )
are explained in the simplest language, one at a time, =% Shouldyoube,in
and each is illustrated by an accurate cartoon-type\ fi';“',:‘i‘:h‘:':‘:a"s'
drawing. These clear and concise illustrations make MANUALS your
study a real pleasure. The books are based on the latest Z= money will be re-
research into simplified learning techniques. This easy- %> funded by return

approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex- LRR2RQR
perience. H0000000000 DS
r----------------------

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 THP

1

|

Please find enclosed P.O./Cheque value £............ |
i

i

|

1

The series

will be of ex-
ceptional value in
traintng mechanics and
techniclans in Electricity,

WHAT READERS SAY Radio and Electronics.
I didn’t know this subject could be so easily
presented. J. K., Earlsfield
Pleased to say how understandable your books
are—I now have a sound knowledge of the
subject. A. K., Hull
Invaluable for my training as a Technician.
W. J., Stockport
They have an easy approach to learning that a
mathematical idiot like myself can easily under-

BASIC ELECTRICITY 5 parts £6-50 O3

BASIC ELECTRONICS 6 parts £7:50 [J

BASIC TELEVISION 3 parts £4.25 [J
Tick Set(s) required. Prices include Postage
YOUR 100%, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in full.

el F 1 ¢ | ¢ I J ] ]

stand. K.L.Y., Ashton-u-Lyme NAME I

Thank you for the excelient publication: . the BLOGK LETTERE 7T T Tr st e

best in form and type | have ever come across. I

! find the Basic M N br.l_.o., Shanklin FULL POSTAL. oottt ittt nttee et e fboo0000 l
nd the Basic Manuals the best in their class

and a real help in my work in phototype elec- ADDRESS

tonics, CLP Cordf gl oo |

POST NOW FOR THIS OFFER !
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CUTTING LOUDSPEAKER
BAFFLES

THE chances are that when you
come construct a loud-
speaker cabmet using only a modest
supply of tools you will drill a ring
of holes using a power or hand drill
and then cut between the holes with
a padsaw for the loudspeaker baffle
board holes.

This is a laborious and rarely
attractive method which can be
avoided quite simply by using a
home-made trepanning tool.

RANDOM FLASHING DISPLAY

BASls of operation of the flash-
ing light display unit shown in
Fig. 1 is fairly simple. TRI, TR2
form an astable multivibrator (they
can be any general purpose switch-
ing transistors), TR2 is in the on
state for about 0-0ls which brings
the collector voltage close to ground
potential, logic 0.

This output is
first NAND gate in IC1 to make the
output compatible with TTL. Thus
one input of the second NAND gate in
ICl1 is at logic 1. Under these
circumstances the three loop-con-
nected gates in 1C1 will now oscil-
late and in the prototype this was
found to occur at about 24MHz.

During oscillation the four bis-
tables in 1C2 and IC3 will count
something like 240k pulses, a
number which will vary by about
| per cent by virtue of the variation
in oscillation frequency. In this way
‘he count will be randomised.

The outputs of the bistables are
monitored by transistors TR3 to
TR6. If a bistable output is at logic
I the associated transistor will be on
and the series-connected relay

Practical Electronics June 1975
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A selection ot readers”
suggestedcircuits. It
should” be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment

according to its merits.
Why not submit YOUR
IDEA?

As can be seen in Fig, 1, a bit of
scrap wood about {in. square with a
couple of panel pins hammered
through does the job. One of the
nails is hammered through close to
one end of the wood arm whilst the
second is hammered through at a
distance equal to the radius of the
required hole from the first.

The first pin can now be ham-
mered into the board at the centre
of the required hole and the timber
arm used as a lever to draw the
other round the board to cut a path
through' the board.

It will be necessary to progress the
cut from both sides of the board so
as to avoid breaking of the hole
edges when the cut is being finished.

This method was developed to cut
holes in chipboard, always a difficult
material to cut cleanly, and can no
doubt be used on other materials
with a little experiment. it could for
example be improved by sharpening
the tip of the cutting nail to an edge
and by perhaps using heavier nails.

Using the original suggestion it
takes about 10 minutes to cut a
normal hole in chipboard and it
should be remembered that the
method can equally well be used in
conjunction with a suitably sharp
chisel to cut the recesses required for
some loudspeakers such as the
KEF T27.

K. J. Honour.
Kent.

switched. in the prototype the relays
were used to switch coloured lights
at 60W.

if a linear potentiometer is used
for VRI the time interval between
light changes will be found to be
directly proportional to the angle of
rotation of the pot. Indeed. with
careful timing the equipment can be

made to appear music-controlled
when used with sound equipment.
The J. K and Clear inputs of the
two SN7473's must be at logic |
s0 they should be connected together
and then to the +5V rail via a 1kQ2
resistor.
P. Hobson,
Sheffield.
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GOOD AND BAD

First the bad news. Last month
| reported that Transitron had
pulled out of semiconductor pro-
duction in Europe to concentrate
on manufacture in the United
States. Now | have to record that
Microsystems International Ltd.,
the Canadian manufacturer, is
closing down semiconductor manu-
facture altogether following heavy
losses due, it is said, to an accele-
rated drop in demand and sub-
stantial price erosion in a soften-
ing market.

Microsystems [nternational had
made quite a splash in the industry
since starting up in 1968. The com-
pany was regarded as something
of a showpiece with a high level
of technology, especially in MOS
memories. The Canadian Govern-
ment backed the venture with
cash and sales were going well,
running at 30 million dollars in
1974. But although this figure was
nearly 9 million dollars up on 1973
so were the losses which in-
creased to 12 million dollars.

However, Northern Electric, MiL's
parent company, has been enjoy-
ing record profits and sales and
it may yet turn out that MIL will
have some role in the group
though, apparently, not as a semi-
conductor manufacturer.

.
8,

GOOD BAROMETER?.

The ebb and flow of the fortunes
of semiconductor manufacturers
ought to be a good barometer for
the international electronics indus-
try as a whole. After all they are
the people who make the funda-
mental building blocks of almost
any modern equipment and, to a
large extent, determine the trend
of technology. But this particular
barometer needs observing with a

510

sceptical eye. It tends to overshoot
and undershoot and is nearly
always out of phase with what is
actually happening.

In short, it is very tricky to make
forecasts of future demand in what
is always a volatile situation, and
even more tricky to strike the right
balance of production capacity
which must be enough to satisfy
demand in good times and not so
much as to produce big losses
when times are bad and the manu-
facturing capacity,
great expense, is under-utilised.

The manufacturers like to work
along with the equipment builders
to get some idea of future trend.
They beg customers to let them
know of future requirements. But
if the equipment builders them-
selves don’t know how much they
are going to sell, say, over the
next two vyears, this is hardly
helpful.

So the semiconductor manufac-
turers are forced to base forecasts
on the trend of current orders and
they don't like what they see. They
then cut labour capacity as a pre-
cautionary measure and also cut
investment in modernisation of
plant. It is thought that world wide,
semiconductor manufacturing
capacity is already 50 per cent
down through outright closures
and other cut-backs. When good
times come back there will be
severe shortages and these could
start as early as next year.

BUT IN THE FUTURE

In 1976 or 1977 when the semi-
conductor  manufacturers have
more orders than they can cope
with and quote six months or more
delivery time, it is then that the
equipment  manufacturers  start
ordering far more than they need
and on more than one manufac-
turer in the hope of meeting their
requirements. Just like trade
unions asking for a £40 rise in the
expectation of settling for £10.
Faced with a seemingly unprece-
dented demand, the semiconductor

manufacturers expand and are
once again faced with over
capacity.

How this wunhappy cycle of

events can be overcome is com-
pletely unknown and presumably
we shall have to live with it for
as long as world trade remains
cyclic.

Everything, however, is not all
gloom and doom. The Microelec-
tronics Division of the French
company CIT-Alcate!l is planning
to double turnover by 1980. And
the Spanish company Piher, cur-
rently only making discrete de-
vices, is planning to expand into
i.c.s. Plessey has just introduced
a non-volatile MNOS memory,
claimed to be a world first, and
with many new applications.

installed at

The latest problem is armed
invasion. Indians of the Navajo
tribe “recently occupied Fairchild's
Shiprock, New Mexico, plant in
protest against redundancies. What
next?

BRITISH IS BEST

It's not often that the British sell
automotive industry equipment to
the big boys in Detroit. It was quite
a triumph, then, for Herbert Con-
trols and Instruments to supply an
electronic gauging equipment for
the manufacture of diesel engines.

Weighing 28 tons, it's the big-
gest piece of test gear l've ever

seen and, at £150,000, the most
expensive. An all singing, all
dancing, gauging system, it

measures 94 parameters on diesel
engine cylinder blocks at the rate
of 35 blocks an hour. Every block
is compared with a master block,
deviations are listed on a com-
puter print-out and the HCIL equip-
ment even stamps one of five
coded categories on the block to
instruct the next stage of manu-
facture which size cylinder liner
to fit. The computer programme
can be switched to read dimen-
sions in metric if required. Accu-
racy is such that the block classi-

fication is in steps of 0-0005
inches.
This is mechanical automatic

testing on the grand scale. A mass
of performance statistics is avail-
able but a discreet silence is main-
tained on how many manual
inspectors the machine will make
redundant - in the hard-pressed

Detroit manufacturing complex.
But it is doubtful whether any
human inspector, using conven-

tional gauges, could take so many
measurements  without mistake,
and he would have no chance at
all on a time scale of less than
two minutes.

GREAT SCOT

Perhaps even more unforgivable
than getting a person's name
wrong is getting his nationality
wrong. In reporting on ITT Com-
ponents Group Europe in a recent
issue | wrote with British pride
that the 16,000-strong organisation
was run by Doug Stevenson whom
| described as ‘“another English-
man''. He is, in fact, a Scot, and
| hasten to amend the record.

ITT Components Group is feel-
ing the pinch on entertainment
components but otherwise doing
quite nicely. Plenty of new pro-
ducts are in the pipeline and,
despite current uncertainties, high
technology developments are
being brought forward, an example
being a plasma display panel suit-
able for a data terminal which
could be in the market place by
the end of the year.
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new models. To makebuilding a

Complete the coupon and
well send you our
new catalogue.Completely free.

The new Heathkit catalogue
isnow out. Full as ever with exciting,

Including our full range of test
equipment,amateur radio gear, hi-fi
equipment and many general
interest kits.

Heathkit even more interestingand

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

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

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

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

manual that takes you step by step through the assembly. Ateither one you'll be able to see for yourself the
Clipthe coupon now and we'll sendyou your freecopy ~ one thing the catalogue can't show you.

tobrowse through. Namely, how well a completed Heathkit performs.
With the world's largest range of electronic kits to Heath (Gloucester) Limited, Dept. PE-65, Bristol Road,

choose from, there really is something for everyone. Gloucester,GL2 6EE. Tel: Gloucester (0452) 29451.

A new oscilloscope from the Heathkit range. Marine direction finder with digital read-out. Stereo cassette deck with built-in Dolby.

The new Heathkit catalogue.Out now. FREE.

To:Heath (Glohcester) Limited, Dept. PE-65, Gloucester,GL2 6EE.Please send me my free Heathkit catalogue.
Name Address

Postcode -
1 Remember easy terms are available with the Heathkit Monthly Budget Plan.

[ L L L L T T T T Yy .

----1

Practical Electronics  June 1975 511




Baker Group 25 3, 8 or 15 ohm
Baker Group % 3, 8 or 150hm
Baker Group 50/12 8 or 15 ohm
Baker Deluxe 12in d/cone

Baker Major 12in d/cone

Baker Regent

Baker Superb

Baker Auditorium 12

Celestion MH1000. 8 or 15 ohm
Celestion PS8 for Unilex
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm

ion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm
Coral 6}in d/cone roll surr. 8 ohm
Coral 8in d/cone roll surr. 8 ohm
EMI 13in x 8in 3, 8 or 15 ohm
EMI 13in x 8in 150 d/c 8 ohm
EMI 13in x 8in type 350 8 or 15 ohm
EMI 13in x 8in 20W bass

EMI 6}in 93850 4 or 8 ohm

EMI 5in 14A,7030 mid range 8 ohm
EMI 8 x 5 d/cone, roli surr. 10W
EMI 2}in tweeter 97492AT

Eagle DT33 30W tweeter

Eagle HT15 horn tweeter

Eagle CT5 cone tweeter

Eagle CT10 tweeter 8 or 16 ohm
Eagle MHT10 horn tweeter

Eagle crossover CN23, CN28. CN216
Eagls FR4

Esgle FR65

Eagte FR8

Elac 9 x 5 59AM109 15 ohm, 59AM114 8 ohm
Elac 64in 6AM171 d/c roll surr.
Elac 6;in 6AM220 d/cone

Elac 4in tweeter TW4

Elac 10in d/cone 10AM239 8 ohm
Elac 8in 8CS175 3 ohm

Fane Pop 15W 12in

Fane Pop 25T 30W 12in

Fane Pop 50W 12in

Fane Pop 55 60W 12in

Fane Pop 60W 15in

Fane Pop 70W

Fane Pop 100W 18in

Fane Crescendo 12A 100W 12in
Fane Crescendo 128 bass

Fane Crescendo 15in 100W

Fane Crescendo 18in 150W

Fane 8017 8in d/c roh surr.

Fane 807T 8in d/c roll surr

Fane 808T 8in d/c

Fane 701 twin ribbon horn

Fane 910 horn

Fane 920 horn

Goodmans 8P or 15 ohm
Goodmans 10P 8 or 15 ohm

WILMSLOW

AUDIO

THE Firm for speakers!

Goodmanas 12P 8 or 15 ohm
Goodmans 12P-D 8 or 15 ohm
Goodmans 12P-G 8 or 15 ohm
Goodmans Audiomax 12AX 100W
Goodmens Audiomax 15AX
Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Hifax 750

Goodmans Axent 200 tweeter
Goodmans Audiom 100 12in
Goodmans Axiom 402 12in
Goodmans Twinaxiom 8
Goodmans Twinaxiom 10

Kef 127

Kef T15

Ket B110

Kef B200

Kef B139

Kef DN8

Kef DN12

Kef DN13

STC4001G super tweeter

Richard Alian CG8T d/c r/surr.
2}in 64 ohm, 70mm 80 ohm. 70mm 8 ohm
2}in 75 ohm

7in x 4in 3 or 8 ohm

8in x Sin 3 or 8 ohm

10in x 6in 3, 8 or 15 ohm
Complete Radford range in stock.

SPEAKER KITS )

Baker Major Module

each £10-75
Decca London Ribbon Horn £28-

Decca London Crossover £6-50
Goodmans Mezzo Twinkit parir £36-50
Helme XLK25 pair £22-00
Heime XLK30 pair £14-95
Helme XLK50 pair £39-95
Jordan Watts Module £14-75
Kefkit 1 each £20-95
Kefkit 3 each £38-75
Peerless Dome tweeter £6-95
Radford BD25 £14-75
Radford MD$ £8-95
Radford HD3 £6-75
Radford FN12 £8-95
Richard Allan Twinkit each £8-95
Richard Ailan Tripie 8 each £13-75
Richard Allan Triple each £19-95
Richard Alian Super Triple each £23-75

Super 8 AS/DD £8-95

Wharfedale Linton 2 kit pair £19-25
Wharfedale Gilendale J kit pair £34-50
Wharfedale Dovedaie 3 kit patr £52- 50

Baker, Linear and Eagle PA disco amplifiers in stock.
Send stamp for list.

FREE with speaker orders over £7

‘Hi-Fl Loudspeaker Enclosures book.
All units guaranteed new and perfect. Prompt despatch. Carriage and packing, speakers 38p each. 12in and up.
50p each. speaker kits 75p each (£1-50 pair), tweeters and crossovers 25p.
Send stamp for free booklet *'Choosing a Speaker
ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO (Dept. PE)

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire, SK9 1HF.
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmslow.

VEROBOARDS GIVE A PROFESSIONAL
FINISH TO YOUR WORK

” ”
0.1"and 0.15 pitch, plain and copper
clad universal circuit boards.
AVAILABLE FROM YOUR LOCAL RETAILER.
TRADE DISTRIBUTOR N. Rose (Electrical) Ltd., London, W.C.1

VERO ELECTRONICS LTD.
Industrial Estate. Chandler’s Ford,
SO532ZR  Tel: Chandler's Ford 2952

The
~ pCassettes b
buy!
Agfa Low Nolise Cassettes cso 55 I oM
AT LESS THAN HALF PRICE! [gw | @ | =4 | s
1 s 10
AGFA HIGHDYNAMIC SUPER | 23:5| 38 | ma [ st7
C120 0P £4-90 £9- 90
AGFA STEREO-CHROM 3 s ™
CHROMIUM DIOXIDE | S8 B | 32| 008

SAME DAY DESPATCH. P. & P. 13p per order

WILMSLOW AUDIO

(DEPT. PE)

10 SWAN STREET, WILMSLOW,

CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes—send stamp for list

-NTE R LOCK-I-NG
PLASTIC STORAGE DRAWERS

Newest, neatest
system ever

devised for storing small
parts and components: .
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots.
1D 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 2%ins x
23ins). £2 DOZEN,

DOUBLE UNITS (2D) (Sins X 4ins X
2%ins). £3-50 DOZEN,

TREBLE (3D) £3-50 for 8.

DOUBLE TREBLE2drawers, in oneocuter

case (6D2), £4-90 for 8.

EXTRA LARGE SIZE (6D1) £4-50 for 8.
PLUS QUANTITY DISCOUNTS!

Orders over £20, less 5%.

Orders over £60, less 74%.

PACKING/POSTAGE/CARRIAGE: Add 50p
to all orders under £10. Orders £10and over,
please add 109, carriage.

QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. to total remittance

fum (Dept. PE6),LI24 Cri:k:mxozd
et Broadway, London, N.W,
e Tel. 01450 4844
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A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped

addressed envelope.
technical queries on the telephone.

“Bow, bow, ye
lower middle
classes”’

Sir,—1 would like to congratulate
Mr C. J. Allen, “Musical Doorbell”,
on a most amusing and enjoyable
project.

May 1 add another specimen
matrix, see Fig. 1, which plays a
tune which will be recognised by
devotees of Gilbert and Sullivan as
accompanying the appropriate
words:

“Bow, bow, ye
classes.”

This version is suitable for the
back door; or can be sold to Rolls
Royce drivers. 1 have further modi-
fied my version so as to make it a
plug-in change between doorbell
and car horn status; also, in the
latter agpplication, nickel cadmium
batteries are trickle charged from
the car's 12V system.

lower middie

W. H. Jarvis,
Perthshire.

2 3 4 56 7 8 9 1011213 u%1516

'y iy
!
* Fig. 1
Get With it !
Sir—With  reference to  the
“Strictly Instrumental” article by

Mr. K. Lenton-Smith in P.E. April
1975.

Mr. Lenton-Smith obviously has
a good understanding of electronics.
However, as for music, surely he
has not done much research and is
speaking purely and simply to pro-
vide a laugh for certain members
of the older generation.

1 refer specifically to the final
paragraph in the article, in which
he gives the impression that all pop
groups sound alike, i.e.—rubbish.
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We regret that we cannot answer any

Obviously, he has got no further
than watching “Top of The Pops”.

For example, has he ever listened
to the following:

Emerson, Lake
“Trilogy”.

Black Sabbath—"Sabbath Bloody
Sabbath” (track “Who are You").

Also various tracks from early
Elton John Albums.

Surely these must be rated
amongst the highest in terms of
best use of the synthesiser,

Yes, there are groups who abuse
their instruments, but these are few
and far between. Also, the few
efforts at electronic classical music
that 1 have heard have been O.K.,
but 1 would rather have had the
original pieces and time.

Many of today’s musicians have
been using electronic instruments
since they were first made available.
Indeed, correct me if 1 am wrong,
but did not E.LP. (referred to
earlier) develop the only synthetic
drum device in current use?

It is far too easy to scoff at the
work done, by the younger genera-
tion, but could Mr. Lenton-Smith
achieve the title of ‘“Best Key-
boards” (NME 1973, Rick Wakeman
or was it Keith Emerson), both in
the pop field?

Finally, thank you for an excel-
lent magazine, which I have been
reading since about 1968.

and Palmer—

P. D. Scargill,
Northumberland.
Tell It To The
Marines
Sir—In your April Editorial

“Vital Links”, you state, in reference
to semiconductor devices “sensing”
various stimuli, that “Only taste
appears to be lacking at present”.

Like smell, taste is a chemical
sense, strictly speaking, sensitive
only to sweet, bitter,|{sour |and |salty
stimuli (possible alkaline or basic
also).

Electrochemistry is older than
semiconductors. For a long time
pH meters have “sensed” or “tasted”
acid and alkaline (H and OH) ions
by means of glass and calomel elec-
trodes among others. Mercury elec-
trodes used with polarographs have

sensed metallic ions at least, pos-
sibly others also. 1 am not sure
if sweet and bitter tastes have been
detected electrochemically, but some
“tastes” at least have been so
detected.

“Taste lacking . . .?” Tell that to
the Marines—chemists won’t believe
it!

M. Knight,
Shooters Hill.

pH meters do not use semiconductor
sensors. True these well known instru-
ments detect ‘'taste’’—but in a very limited
fashion. Sweet substances cannot be
“'tasted"’ by conventicnal pH electrodes,
nor probably can many .other distinctive
tastes. Any analogy with the human taste
buds is very tenuous.

The likelihood of a semiconductor device
being produced that would respond to a
wide range of tastes seems extremely
doubtful, on theoretical grounds — but
we remain inveterate optimists where
electronics is concerned.—F.E.B.

Full Marks

Sir—I1 would like to refer to your
December 1974 issue of P.E.

I have recently completed the
Dwell Meter described in an article
by a Mr. S. Jones. Not only did
it work first time, but it required
no calibration whatever. It is
extremely accurate, having been
checked and compared with a com-
mercial meter.

With petrol at its present price,
the dwell meter is not just another
gadget, it is a very useful piece of
equipment. I give Mr, Jones full
marks for both the design of the
meter and the excellent presenta-
tion of his article.

M. McDermott,
Crawley,
Sussex.

Sir—I have read the letter from
the Rev. Canon Guest, Readout
May, and would comment on it as
follows:

The circuit in my article, “Car
Clock Repairs” (Feb. issue), was
arrived at after considerable experi-
menting, initially with circuits of the
type recommended by the Rev.
Canon. In a new clock with un-
worn contacts, his circuit will be
satisfactory, and eliminate arcing
and consequent wear of contacts,
but in an old clock with badly worn
contacts the simple circuit does not
provide a full solution. It is difficult
to bend the contacts exactly back to
the original position to give correct
operation over a period of time and
with pitted, dirty contacts there will
be intermittent contact, which will
not be cured by the single transistor
circuit,

The circuit given in the article,
while it is of the monostable type,
acts in this case as a pulse stretcher,
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(a)
(b)
(c)
i
!
¢ t —
t = MONOSTABLE PERIOD (= 0-7 CR) .
Fig. 1. Monostable pulse shapes from

the circuit, all at the same arc of swing.
(a) normal pulse (b) intermittent pulse
due to worn contacts (c) pulse using
monostable

giving a fixed delay after the con-
tacts open. This compensates for
both contact wear and intermittent
contact in the manner shown, see
Fig. 1. - )

The self - compensating action,

mentioned by the Rev. Canon in his +——VW >t +
letter still occurs, as the period of l
the monostable starts from the end BATIERY 12v 0

of the normal contact period.

In my circuit (including the supply
decoupling), there are two diode
forward voltage drops and one
transistor V., in series with the
clock coil when current is flowing.

This means that the clock is work-
ing on 10V normally, up to 12V or
so when the engine is charging the
battery. I found it would work down
to below 8V, and there was no
problem with “over banking” with
the component values suggested.

I did not recommend oiling in my
article, as any excess of oil (the
correct quantity is minute) will have
a detrimental effect, and may even
stop the clock working at all. It
is really necessary to dismantle the
clock to oil it properly, and this is
not recommended by the inexperi-
enced.

While I agree that a stabilised
power supply is beneficial, I found
1t unnecessary, as the simple diode/
capacitor I suggested works well in
practice. In any case, it is better to

CAN WE AFFORD TO BE EDUCATED By AP.S.

“ONE must never confuse educa-
tion with training.”—This pro-
found statement was made by a
prominent member of the teaching
Establishment. The implication
being that the one is noble and
the other—well just useful.

From an electrical viewpoint, we
might rephrase it to.

“One must never confuse the
gold leaf electroscope with the
multimeter’. With the former, given
a dry day and the wretched thing
is not in “one of its turns”, the
students are rubbing shoulders
with the aristocracy of the past,
Coulomb, Volta and the Venerable
Bede. Fascinating properties of the
pith ball can be deduced from
observation of the two little gold
foils.

To bring an AVO into -such a
gathering would be as outrageous
as introducing Bingo into the
House of Lords. How could one
possibly detect the voltaic twitch-
ing of a frog's leg with such a
common and above all useful
instrument?

It must be very puzzling for an
A level physics student to be cast
out into the sordid environment of
the real world.

He may soon be wishing that
his tutors had been a little more
earthy, a little more concerned

514

with circuitry, voltage drops, and
simple filter action and a little less
concerned with iron filings, mag-
netic lines, tangent galvanometers
and the other relics of the tradi-
tional classroom. It is argued, and
with justification, that students
should be given a thorough
grounding in the fundamentals of
electrical science, “particularly the
historical background.

But must we go quite so far
back? In these days of the com-
puter, the integrated circuit, the
phase-locked loop and quadra-
phonic sound does it really matter
a damn if Newton, Leibnitz or Mick
Jagger discovered the calculus?
It would be wrong to throw out
everything prior to 1940 but the
Establishment might find it profit-
able to take a long ‘hard look at
the period prior to 1640——they may
find that the lodestone could be
discreetly laid to rest without
causing serious discontinuity in
the syllabus.

The pace of technology is
frightening and is no longer sub-
ordinate to pure science. It is
doubtful if we can really afford
to waste so many teaching hours
on the loftier aspects. Very, very
few A-level students become in-
volved in pure science so why not
do a little more training and .a

T cLOCK

Fig. 2. Stabiliser circuit for car clocks

include the series diode, to guard

against falling voltage while the

starter, etc., are operated (see Fig. 2)

and to increase the capacitor value
as I recommended originally.

D. L. Cooper,

Dorset.

SORRY FOLKS

We would like to apologise to the
two authors of Ingenuity Unlimited
items published last month for omit-
ting their names. The first item was
the “Telephone Bell Synthesiser”
by Mr M. Rudin, and the second
was “Two-wire Signalling System”
by Mr G. Rutter.

LONCNONNNNEONCNONONCONCNE LONNONNONONN

little less educating. The after-
dinner chit-chat may loose a few
dBs of sparkle but the money
saved on ruined test equipment
would go some way towards solv-
ing the balance of payments
problem.

It is not wunusual for BSc
(Honours) graduates to' solve 3rd
order partial differential equations
in the morning and attempt to
measure the source impedance of
the live mains in the afternoons,
using a multimeter on the "Ohms"”
range.

To criticise established teach-
ing methods requires chrome
vanadium nerve and the tempera-
ment of a bomb disposal expert.

The writer has none of these—
he is simply aged, cynical and a
resentful taxpayer who has very

little left over from his salary as
a teacher!
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CAPACITIVE = DISCHARGE

ELECTRONIC IGAITION RIT

\/oﬁc\, vewt OF {
T&QV\

Sparkrite Mk 2 is a high performance. high quality
Ignition system

Beocause of the superb deaign of Sparkrite
circuit It completely eliminates problems of the
contect breaker. There is no Mmialire becsuse contact
breaker bounce s eliminated electronically by a
pulse suppression circult which prevents the unlt
firing if the polnts bounce open at high A P.M
Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm It will perform
equally walf with new. oid. or even badiy pitted points
and is not dependent upon the dwell time of the
contact breakers for recharging the system

Sparkrite Incorporates a short circult protected
inverter which sliminates thefrrobiems ev sca tock
on and 9
the transistors or the SCRA (Mnnycnplclllvadll harge
ignitions are not compleately fooiprool In this respect.)

Sparkrite can therefore give you:
up o 20% better fuei consumption. instant all weather
starting, cleaner plugs—they iast up to 5 times longer
without . fester . higher top
speeds. longer coll and battery life. efficient fuel
burning and fess air pollution. smoother running
continual peak performance.

NOTE—FUEL CONSUMPTION:
The titting of a Sparkrite Mk_ 2 should reduce fusl
consumption although the amount of the reduction
will vary A teir estimate of the savings which could
be expected. based on reports by our customers and
Upon our own experiance. are as foliow

any 4-cylinder vehicie. 10% improvement

any 6-cylinder vehicle. 15% improvement

any 8-cytinder vehicle, 20% :mprovement
It I8 worth remembering that while fusl saving is
important there are many othar adventages to be
Qained from fitting a Sparkrite ignition system

LS
o b Lnedrn,
Hn‘bﬂkj Hﬁsﬂﬁw@_ ‘___

THE KIT COMPRISES EVERYTHING NEEDED: Ready
drilled pressed steet case coated in matt black epoxy
resin, ready drilled base and heatsink, top quality
S5-year guaranteed transtormer and components,
cables, coil connectors. printed circult board. nuts,
bolts, silicon grease. tull instructions to make the
kit negative or positive earth, and 10 page instailation
instructions

WE SAY IT IS THE BEST SYSTEM AT ANY PRICE

OPTIONAL EXTRAS

Electronic A.P.M. limitation

This can be included in the umit to prevent over revving
an advantage to most companies, hire firms. high per-
formance drivers, etc

Electronic/conventional ignition switch.

Glves Ingtant changeover from ‘Sparkrite  ignition to con-
ventional ignition for performance comparisons, static
timing. etc.. and will also switch the ignition off completety
a3 a security device. Includes: switch. connectors, mounting
bracket and instructions. Cables excluded

PRICES: D.I.Y. assembiy kit £10-93*; Ready buitunit£13-86*
{both to fit all vehicles with coil/distributor ignition up to
g-cylinders)

Switch for Instant changeover from Sparkrite” Ignkion
to conventional ignition £2-78%, A.P.M. limiting contro!
£2-42° (fitted in case on ready built unit, dashboard mounl-
ing on kit)

* Including VAT. post and packing

We can supply units for any petrol-engined vehicle (boat
motorcycle. etc) with coil/contact breaker ignition
Detalls on request.

CALL IN AND SEE US FOR A DEMONSTRATION

ELEGTRUNGS DESIGN ASSOGIATES o wasau

ALUMINIUM
BOXES

X

-

Yhese project boxes are manutactured from
and come
wl(h hds and screws
The prices shown include VAT (at 8%) but
18p should be added to the total order value
for postage and packing.
Order  Length  Width
{in) (in) in)
51 2} 1%
1§ 48p
] 1t 46p
%
4

Height  Price
(inc. VAT)
4

4
2
4
2; 2
2 1
4 2
S 2
[} 3

10 7 3
Boxes can be made to any size but the mini-
mum order for speclal sizes is 500. General
trade enquiries welcome.

You can build this reverse polarity protected 12V, 8W
fluorescent light. You will receive all of the necessary parts
white enamelled ready drilled metalwork,
heatsink, printed circuit board. high quality components
and transformer. end caps and cable, the fluorescent tube,
nuts. bolts and washers, etc. and simple assembly instruc-
tions and operating instructions.

When complete the light has a wide variety of uses such as
workshop and workbench illumination
emergency fighting, lighting for camping. caravaning or
boating. as an inspection lamp and many more

If you can't spare thr to put the light together then we will
4 's’upgléslt ready built (for a few extra pence) b

Assembly kit £3-19 (inc. VAT, post and packing).
Ready built £3-78 (Inc. VAT, post and packing)
Ditfuser 59p extra (inc. VAT, post and packing)

G RT3 3" S ORDER NOWW
LIGHT KIT

To ELECTRONICS DESIGN ASSOCIATES DEPT. P.E. §
82 Bath Street. Walsalt WS1 3DE. Phone 33852

From: Nama

Adaress

Pleass Supely
Ouantity

PARKRLTE Mk 2 OIY sssembly kila ot €

SPARKRITE MK, 2 reacy duiht negslive sarth at £13-06

ready drifled

SPARKRITE Mk. 2 ready built positive serth af €13-84

Igninon changeover awiiches at 2 78

AP M Limit aystome in the above units at £2-43
Fluoreacent Ight sssembly kite a1 £3-19

Fluoreacent Ight bust units a1 £3-78

Diftusera for the above al $p

garage lighting.

of Aumber atum. bazes at

o numbar sivm boxes at

of numbar alum. bones at

Iencioss chequa/P 0. s for € Cheque No
(Send 8 A € it brochure only required)

FABULOUS—FANTASTIC

P.E. ORION

FULL KIT OF PARTS, £38.

Transformer and Screen Printed Board, £11.

Complete Semiconductor Kit, £9-50.

H.M. Bookend Case, £

As above but drliled, punchod with Sllk Screened Front Panel, £5-80.

ASTRO IGNITION SYSTEM

Complete Kit of Parts for this well proven Transistorigsed Ignition System. £9-50

Ready-built with only 2 connections to alter. £12-50

Thousands of these units are In use today and have been proven to give the
fellowing advantages: fuel my, faster ion cold start
smoother running, no contact-breaker burning and many more

Money back guarantee it you are not satistled. Please state whether positive
or negative earth

Postage included in above prices but add V.A.T at 8%

ASTRO ELECTRONICS
Spring Bank Road, West Park, Chesterfield, Derbyshire
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SOUP UP YOUR TUNER!
New De-Luxe I.F. Strip

@ SHARP SKIRT SELECTIVITY

@ CONTROLLABLE SQUELCH

@ CENTRE ZERO TUNING METER
+ SIGNAL STRENGTH METER
OuUTPUT

This I.F. Amp. has a low noise pre-amplitier stage. Matching two 10- 7MHz filters
into an |.C/I.F. amp. Full application notes available, send S.A.E. + 8p.

seno £6°99 - sspvat-200p 8 T £7-75

Soie U.K. Agents REEDHAMPTON LTD
182-184 Addington Road, Selsdon, Surrey CR2 8LB
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*GOMPLETE STEREQ SYSTEM

System 1a. £62.00

40 Watt Amplifier. Viscount 111 — R102 now 20 watts per channel (40 watts peak).

All systems include:

Viscount 111 amplifier — volume, bass, treble and balance controls, plus switches tor mono/
stereo, on/off function and bass and treble filters. Plus headphane socket.

Specification:

20 watts per channel into 8“chms 40W peak. Total distortion @ 10W @ 1kHz 0.1%. PUT
{for ceramic cartridges) 150mV into 3 Meg. PU.2 {for magnetic cartridges) 4mV at 1kHz
into 47K. equalised within¥ 1dB RI.AA. Radio 150mV into 220K. (Sensitivities given at
full power). Tape out facilities: headphone socket. power out 250mW per channel. Tone

octave cut. Treble control: treble+12dB to

inputs. Overload characteristics , better
13§"x9"x3%"

System 2. £82.00

PRICES: SYSTEM 1a

Viscount 1l R102
amplifier

‘f Scotland P & P Surcharge I R e — o oo
System 1a £1.75 System 2 £350 2 Duo Type lla speakers £26.00+£5.50 p&p

£2700+£160p & p
Garrard SP 25 with Mag. cartridge

de luxe plinth
and cover £21.00+£280p&p

controls and filter characteristics. Bass:+ 12dB to -

Signal to noise ratio: {all controls at max.)
than 26dB on all

17dB @60Hz. Bass filter: 6dB per
12dB @ 15kHz. Treble filter: 12dB per octave.

58dB. Crosstalk better than 35dB on all
inputs. Size approx.

Garrard SP 25 deck with magnetic cartridge. de luxe plinth and cover
Two Duo Type ila matched speakers — Enclosure size approx. 19
simulated teak. Orive unit 13" x 8" with 3" tweeter. 15 watts handling. 30 watts peak.
Complete System with these speakers £62.00 + £5.50 p & p.

Viscount 11} amplifier (As System 1a)

Garrard SP 25 deck (As System 1a)

Two Duo Type H1 matched speakers — Enclosure size approx. 27"x13"x 114" Finished
in teak simulate. Drive units 13"x8" bass driver. and two 3"
20 watts RMS, 8 ohms frequency range — 20 Hz to 18.000 Hz.
Complete System with these speakers £82.00

94"'x7¢" in

{approx.} tweeters.
£6.50 p & p.
PRICES: SYSTEM 2

Viscount Il R102
amplitier

£27.00+£160p & p

2 Duo Type ill speakers  £39.00+£640p&p
Garrard SP 25 with Mag. cartridge
de luxe plinth

and cover £21.00+£280p & p

Total if purchased separately: £74.00

Available complete for only:£62.00
£550p & p

EMI SPEAKERS AT FANTASTIC REDUCTIONS

lE-4 SPEAKEBS EM' 350 Kl approx. woofer with a 3" tweeter,

Superb performance and beautifully ~ crossover components and circuit diagram. Frequency response:
finished in selected teak veneers. A 20 Hz to 20 KHz Power handling 15 watts RMS into 8 ohms.

professional standard four-way speaker  (Peak 30 watts.)
system giving 25 watts RMYS ‘;uwe, Complete with crossover Components and circuit diagram £550 +£1pé&p

FE Sttt |\ CREASED VAT MAY 1

ey S duiet Al FROM MAY 1st ALL PRICES ARE SUBJECT
TO THE NEW VAT RATE — TO ARRIVE
AT THE PRICE SIMPLY ADD 16%
TO ADVERTISED PRICES INC. P. & P.

approx. Impedance 8 ohms. Power
handling 25W RMS. (Peak 50 watts.)

Frequency range 35 Hz—20 KHz.

Our Price £29.00
Specification:  4+4  watts into
8 ohms. Input Sensitivity 4mV into

{normally £56.97) +£5p & p
47K {tor magnetic cartridges). AC

EASY TO BUILD SPEAKER KITS

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,
bass, trebls. on/off. maono/stereo
switch. Chassis size 11"°x5§"x3}"
approx.
£5.95.¢ p&p.

Total if purchased separately: £87.00

Available complete for only: £82.00
+£6.50p & p

??ﬁié}a e«

w;

these new RT-VC speaker kits (350 type kit)
incorporate 13" x 8 woofer, 33" tweeter and
matching crossover.

Easily put together with just a few basic tools.
Specification (each speaker): Impedance 8 ohms.
Power handling 15 watts RMS (30 watts peak).
Response 20—20,000Hz. Size 20" x117x93
approx. Comparable built units (EMI LE3) sold
elsewhere for over £45 pair.

£18.95 pair complete

+£450p&p.

Complete with crossover
Components and circurt diagram
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NO SOLDERING REQUIRED

NOW BUILD YOUR OWN
PUSH BUTTON CAR RADIO
Easy to assemble construction kit comprising fully

h completed and tested printed circuit board on
which no soldering is required. All connections are

P simple push fit type making for easy assembly.

y  Fine tuning push button mechanism is fully buitt
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 !F Madule.

PUSH BUTTON CAR RADIO KIT— THE TOURIST TT*

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

and 43" deep approx. £8.00+90p o0&
Speaker including baffle and fixing strip £1865
+37p p & p. Car Aerial Recommended — fully
retractable £1.37+32p p & p.

The Tourist 1 Kit For the expenenced canstructor.
If you can solder on a printed circuit board you
can build this model. Same technical specification
as Tourist TT. Price £7.00+90pp & p.

_Overall Dimensions. Speakers approx 153

Sreny] QUALITY SOUND FOR
LESS THAN £20.00

Stereo 21, easy 1o assemble audio system kit
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
Amplitier module. Ready built with control panel. speaker leads and
full, easy to follow assembly instructions
Specifications — For the technically minded
Input sensitivity 800mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel. Qutput impedance 8~15 ohms. Stereo
headphone socket with automatic speaker cutout. Prowision for
auxiliary inputs — radio. tape, etc., and outputs lor taping discs.

8" x 4" Complete deck
and cover in closed position approx. 153 "% 127 %6’

No soldering

“DISCO AMPLIFIER

NG
!{ﬂ

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 contrals
common to all 4 inputs. *Mixer employing FET
{Field Effect Transistors). “Solid State circuitry
* Attractive styling.

INPUT SENSITIVITIES — Inpul — 1). Crystal mic
guitar or moving coil mic. 2 and 10mV. {Selector

PLAYER

3 TRACK HOME CARTRIDGE

switch for desired sensitivity.) — lnputs — 2), 3), 4}
Medium output equipment — ceramic cartridge,
tuner, tape recorder, organs, etc. — all 250mV
sensitivity. AC Mains, 240V operation. Size approx:

2 RX6E5 £17.00-£115p8p.

BUILD YOUR OWN -
STEREQ AMPLIFIER

&% For the man who wants to design his own stereo
here’s your chance to start. with Unisound
pre-amp. power amplifier and contral panel. No saldering — just simply screw
together. 4 watts per channel into 8 ohms. Inputs: 120mV (for ceramic
cartridge). The heart of Unisound is high efficiency 1.C. maonciithic npower
chips which ensure very low distortion over the audio spectrum. 240V. AC only

Alsa available with 2 speakers (7 x4'') £9 +£1.50p & p. £7.64 + s0pp & p.

Complete only £19.95 . ¢250525

Extras if required. Optional Oiamond Styli £1.37.

Specially selected pair of stereo headphones with individual level
contyols and padded earpieces to give optimum performance. £6 0.

—

Elegant seif selector push button player B o O
for use with your stereo system.
Compatible with Viscount 1fl system,
Unisound moadule and the Stereo 21
Technical specification Mains input,
240V.  Qutput  sensitivity  125mV
Comparable unit sold  elsewhere at
£24.00 approx. Yours for only

1295514558,

s
Ny

s ¢/

PORTABLE DISCO CONSOLE™

L=

DO NOT SEND CARD

Just write your order giving
your credit card number

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 controf and blend control for turntables. Two
B.S.R. MPB0 type singte play professional series decks, fitted with crystal cartridges.

TECHNICAL SPECIFICATION:
Pre-amp Output 200mv
Auxiliary  inputs 200mV  and
750mV into 1 meg. Mic input — BmV
into 100K 240 wvolt  operation.
Turntabies capacity 7107 or
12" records. Rumble, wow and flutter
Rumble Better than —35dB. Wow
Better than 0.2%. Flutter Better than
0.06% {Gaumont kalee meter).

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

aluminium £49.00.¢s605 55
TRVI|IC

21D HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2
Personnal Shoppers EDGWARE RD: 9 a.m.—~5.30p.m. Half day Thurs

ACTON: 9.30a.m.-5p.m. Closed all day Wed.
i

Consale size —

Unit Closed — 174" x 134" x84 "(app.)

Unit Open —35§ xl]j"xzii"(app.)
This disco console is ideally matched
for the Retiant IV and Oisco 50 or any
other quality amplifier

The unit is finished in black PVC with
contrasting simulated teak edging,
diamond spun control knobs with
matching control panel.

Yours for only

Mail orders to Acton. Terms C.W.0. All
enguiries stamped addressed ‘envelope.
Goods not despatched outside U.K.
Leaflets available for all items listed thus *
Send stamped addressed envelope. All
items subject to availability. Prices correct
at 1st April 1975 and subject to change
without notice.

All prices include V.A.T. at 8% rate.
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ELECTRONICS DEVELOPMENT ENGINEER

A new opening has been created in the Ealing area for a
highly skilled Electronics Engineer to join a new team
within a newly created small research and development
laboratory within a new small production and prototype
unit.

The Engineer required will have strong innovative
abilities as well as sound modern technical. skills to
design, develop and prove advanced circuitry. He will
work with two highly skilled Industrial Designers and
other support skills to bring an idea through to a full
production item.

While the area of electronic interest ranges over all
aspects of advanced security devices, the prime ability
of the man required will be in the RF field. Transmitters,
receivers, scanners, RF detection systems and associated
audio.

The interests of the C.D.l. group of companies covers
military, paramilitary electronics; police support elec-
tronics; technical intelligence retrieval devices and
systems; pulse induction metal detectors; night vision
systems and body armour.

The group is relatively new having been formed in June
1972 and to date has concentrated on building a marketing
capability to support its already existing strong innovative
abilities. It is now filling in the centre sections thereby
creating a very good opportunity for a young man of
outstanding ability to grow with the group. Profit
sharing, health and pension schemes are operated

Please write to the Managing Director, giving complete
and thorough details of your qualifications in relation to
our needs and your expected salary requirements. Ali
replies will be held in strict confidence.

FREELANGE CONTRACT ELECTRONIC
DESIGN AND DEVELOPMENT ENGINEERS

In addition to the staff Development Engineer required
we are also seeking very high calibre Design and Develop-
ment Engineers to work on specific projects on a free-
lance contract basis.

We are also interested in purchasing outright or on a
royalty basis fully developed devices which fall within
our areas of interest.

We are open to discuss sound ideas which we can develop,
manufacture and market or any combination which makes
sound commercial sense.

If any of this interests you then please write to the
Managing Director clearly stating what you have to
offer.

G.D.l. HOLDINGS LIMITED

3 Old Pye Street, London, SWIP 2LB

Technical Security Ltd.
Pulse Induction Ltd.
Night Vision Systems Ltd.
Body Armour Ltd.
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WORLD RADIOT.V.

OSMABET LTD

AUTO TRANSFORMERS 110—200/220/2‘0V

We make transformers
amongst other things

4 STATION INTERCOM

HANDBOOK 1975

Price £3-85

TOWERS' INTERNATIONAL TRAN-
SISTOR SELECTOR by T. D, Towers,
Price £3°30.

THE RADIO AMATEUR'S FANDDOOK
1975 by A.R.R.L. Price £3°63.
110 OPERATIONAL AMPLIFIER PRO-
JECTS FOR THE HOME CONSTRUC.
TOR by R, M. Marston. Price £1°95.
RADIO SERVICING POCKET BOOK by
V. Capel. Price £2°25.
BEGINNER’S GUIDE TO THANSISTORS
by J. A. Reddihough. Price £2'00.
THE AUDIO HANDBOOK byG J. King.

Price £5'23.
HANDBOOK OF IC CIRCUIT PRO-
JECTS by |. Ashe. Price £1'63.
COLOUR T.V. WITH PARTICULAR

REFERENCE TO THE PAL SYSTEM by
G. N. Patchett. Price £5'20.

TAPE RECORDING FROM A TO Z by
D. Crawford. Price £2°10.

RADIO CONTROL HANDBOOK h;
H. G. McEntee, Price £2°

% TOTAL INCLUDES POSTAGE ¥

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON W2 INP

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

30W, £2-10; 50W, £2-70; 7TSW £3 .45
750W, £16-50; 1000W, £20-25, etc.

LOW VOLTAGE TNANUPOIMIII
Prim. 200/240 ac.; .3V 1-5A, £1.45; 3A,
£1:80; £3-00; |2V 1 SA 1. “. 3A, £3:30; 8A CT,
H 1!V1 5A CT,£3-30; 24V 1-3A CT, £3.30; 3A CT,
.5A £6-75; BA, €8-70; |2A Hl -40; 40V 3A CT.
6; A CT. E15-75; 25V 2A + 25V 2A, £6:40; 12V
AR |2V 4A, 2640,

LT TRANSFORMERS TAPPED SEC, Prlm 200/240V
0-10-12-14-16-18V 2A, £3-30; 4A, £4.50
0-12-15-20-24-30V 2A, £4-20; 4A, €6,
0-5-20-30-40-60V 1A, £4-20; 2A, £6.
0-40-50-80-80-80-100-110V 1A, £6-40.

MIDGET RECTIFIER TRANSFORMERB
For FW rect.. 200/240V m.c. 6~0-6V 1-5A or 9-0-9V 1A
£1:65 each, 12-0-12V 1A 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
0-5A + 6V 0 5A or 8V 0 35A + §V 0-35A or. 12V 0 25A
+ 12V 0 25A0r 20V 0 15A + 20V 1-5A, all st£1-80 each.

MAINS TRANSFORMERS

Prim. 200/240V ac TX6 sec.. 425-0-425V 500

§ 3V CT 6A, 6 3V CT BA, 0-5-6.3V 3A £18- 75; TX1
425-0-425V 250 MA, 6-3V CT 4A. 6-3V CT 4A,
0-5-8:3V 3A, £11.25; MT3 Prim 0-110-240V, sec .
250V 100 MA, 6-3V 2A, E/S, £3.75.

Q/P TRANSFORMERS FOR POWER AMPLIFIERS

P.P sec..tapped 3-8-15 ohms, A-A 6-6k{) 30W £6-75;
o .), £17.28,

; 100W. £4; 560W . £12;

G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 35p.

Sin 80, £1:15; 7 x 4in 150, £1-80; 8 x 5in 3, 8, 15 or
250N, £1-75 each: 8in 4N, £1-50; EMY 13 x 8in 8N,
£2. 20 8 x §in 3, 8 or 80N, .78,

LOUDSPEAKERS

24in 8 or 750N, 24in 8 or 25N ,3In 3, 8, 25 07 35N, 34in BN,
150 or 800N, 98p each; 5in 3, B or 25N, 5 x :m\ 3oran,
£1-15; 7X4|n30r15ﬂ 10 x 6in 30, - 58.

SPEAKER AUTO MATCHING TRANSFOIMEI
12W 3 to 8 or 1501 up or down, £1-
TAPE RECORDER MOTORS
New, blowers, fans, etc., 110V a.c. 80p, £1 pair.
“INSTANT'' BULK TAPE/CASSETTE ERASER
Innlant erasure, any diameter upa ‘poolu ot
tape heads.
SYNCHRONOUS GEARED MOTORS, 200/240V a.c.
Brand new, Smiths. Built-ln gearbox, 2r. p h Hp each,
Cerriage and VAT extra on il o
8.A.E. ENQUIRIES, LISTS. MAIL ORDEI ONI.V

46 Kenliworth Road, Edgware, Middx. HAS 8YG
Tel. 01-958 9314

£16-15

Solve your communica-

tion problems with this
4-8tation Transistor Intercom system (1 master and
3 Bubs), in robust plastic cabinets for desk or wall
mounting Calljtalk/listen from Master to Subs and
Subs to Master, Ideally suitable for Business, Sur-
gery, Schools, Hospitals, Office and Home. Operates
on one 9V battery. Onfoff switch. Volume control.
Complete with 3 connecting wires each 66{t and
other accessories. P.& P, 85p

MAINS INTERCOM NEW MODEL
No batteries—no wires, Just plug in the mains
for instant two-way, loud and clear communication.
On oft switch and volume control. Price 28875
per pair. P, & P. 66p.

NEW'! AMERICAN TYPE CRADLE

TELEPHONE AMPI.IFIER

+ VAT 96p

Latest ised Teleph A with
detached plug-in speaker, Plscmg the receiver on
to the cradle activates a awitch 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 hande free to make notes,
consult files. No long waiting, saves time with
long-distance calis. Onfoff switch, volume. Direct
tape recording model at $18-95 4 VAT £1-04
P. & P. 60p. 10-day price refund guarantee.

WEST LOXDON DIRECT SUPPLIES (PIC)
169 KENSINGTON HIGH STREET, LONDON, W.8
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SOUND-TO-LIGHT (P.E. Apr. Aug. 71)
The ever-popular AURORA—4 or 8 channels each
responding to a different sound frequency and con-
trolling its own light. Can be used with most audio
systems and lamp intensities. A MUST for any Disco.
and a fascinating visual display for the home

4 channel component set (excl thyristors) £11-49
8 channel component sat (excl thynstors) £20-32
Power supply component set £4-78
PCB for 4 trequency channels £2-50
PCB for power supply and 8 iamp drivers £1-25

1 Amp 400V thyristors (1 per chan requ ) each 75p
Panel meter (1mA) (optional) £3-50

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
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}) £3-7

£2-95

PHONOSONICS

P.E. SYNTHESISER

The weli-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 twd 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.
Sand S.A.E

HI-FI 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) £22-05
Mono component set (excl. panel meter) £13-N
Power supply component set £3-72
Sterec main PCB £2-50

Stereo sub-assembly PCB 86p

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:

VOLTAGE CONTROLLED FILTER (P E Qct. 74}
An independently designed VCF that can be used with
the P E Synthesiser

Component set
Printed circuit board

RHYTHM
GENERATOR

Proqrnmmable 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 variabie time slgnalures
Really fascinating and useful' (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 Iist.—send S.A.E

£3-41
£1-10

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 functicns {excl. sw's) I:S 86
Printed circuit board 44
Optional extra—additional Audio Modulator. the use
of which, in conjunction with tre above component
set. can produce ‘jungle-drum’’ rhythms.

Component set {incl. PCB)
PHASING UNITJP E. Sept. 73)

A simple but effective manually controllad unit for
introducing the ' 'phasing’ sound into live or recorded
music.

£2-10

Component set {incl. PCB) £2-20

PHASING CONTROL UNIT (P.E. Oct. 74
For use with the above Phasing Unit to automaticatly
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. 'or
our details.

WIND AND RAIN UNIT
A manually controlled unit for producing the above-
named sounds.

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

COMPONENTS TO A WORLD-WIDE MARKET

BIOLOGICAL AMPLIFIER (P E Jan Feb 73)
Mult-function circuits that with the use of other
external equipment. can serve as le detector
alphaphone. cardiophone. etc

Pre-Ampiifier Module

Component set and PCB

Basic Output Circults

Combined component set with PCBs, for
alphaphone. cardiophone. frequency meter
and visual feed-back lamp driver circuits
Audio Amplifier Module

Type PC7

PHOTOPRINT PROCESS CONTROL
&P E. Jan. Feb. 72)

orcolourand B & W. an indispensable dark-room unit
for finding exposure. controlling enlarger timing. and
stabilising mains voltage

£3-43

£4-96
£5-50

Component set (excl meter) £8 85
Printed circuit board £1-60
Panel meter £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 £4-00
Panel meter (1001A) £3-50

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 detalis of component sets, printed circunt
bolrgs and discount facilities are inour list. Send
AE.

REVERBERATION UNIT (P.W. Nov./Dec. 72)

A high quality unit having microphone and line
input pre-amps. and providing full contro! over
reverberation level.

Component set (exci. spring unit) £6-82
Printed circuit board £1-40
9 inch spring unit £4-95
Panel meter (50uA) (optional) £3-50
ULTRASONIC TRANSMITTER-RECEIVER

(P.E. May 1972)

A highly sensitive. tight-beam. long-range, invisible

beam’" detection circuit with numerous applications.

for free list giving fulier details of U K. add 2.
PCBs. kits. and other components. Optional:
Overseas enquiries for list"

Europe—send 20p.
Other countries—send 30p.

against loss or damage in ,post
{U.K.. Eire & C.|. only)" 20p.

Fea for compensation

sent with list.

minimum charge 55p. Detalls of kit
weights, and postage rates will be

Eire and Channel Isies classify as
overseas for posting purposes.

Set of resistors. capacitors and presets £5-96 q
Stereo printed circuit board £1.28 Component set incl. PCB £2-40 Com%onant set with PCBs but excluding
Pre-Amplifler 0B transducers £4-40
Set of resistors. capacitors, potentiometers OTHER PCBs (all “"as published’ ) Wh'le stocks 'aSt
, and switches— Bench Power Supply (P.E. Sept. 7 SEMICONDUCTOR TESTER (P.E. Oct. 73)
Standard tolerance set £10-57  Digltal Power Supply (P.E. Aug. 72) 5°P Essential test equipment for the enterprising home
Superior tolerance set £16-04  Electronic Plano: constructor.
Stereo PCB (as published) £2-20 Pre-amp PCB {P.E. Oct. 72) 5p .
Regulated Power Supply: Pitch PCB (P.E. Nov./Dec. 72) £1-50 Set of resistors. cnpncltora. semiconductors.
Set of resistors, capacitors and preset £4-58 Powert Supply PCB (P.E. Oct. 72) 65p Potentiometers, makaswitches and PCB £6-56
Printed circuit board 72p Geminl Stereo Tuner (P.E. June 72) £1.50 Panel meter (500uA) £3-50
Power Siaves (P.E. Aug. 74):
PROJECT Q4 (P.W. Oct. 73/Jan. 74 Amplifier PCB £1-05 PCB LAYOUT-AND COLOUR CODE
Multi-system g“.d,.phonic Dacoge,_ D CETD Power Supply PCB s5p  CIRCUIT DIAGRAMS IDENTIFICATICN
last. Rondo: SUPPLIED WITH ALL SUPPLIED WITH MOST
. CBS SQ Decoder PCB (P E. Sept. 73) Gl)p PCBs DESIGNED BY KITS AND AS PART OF
Decoder compdonent set £13-74 Pre-amp PCB (P.E. Oct. 73) PHONOSONICS LIST
qusr su'pply. components £3-22 Tone. Balance and Vol-controi PCB (Oct. 73) tl so
Printed circuit board £2-60  Triffid 1.C. Radlo (P.E. Feb. 73) ALL PCBs ARE FIBRE-GLASS. DRILLED AND TINNED
BFYS0 29 2NI703 12p
Semiconductors  BFYs0 o e 120 | |ntegrated Clrcuits Zeners Electrolytic Capacttors (uF/V) Rlyeslel Tantalum
BFYS2 24p  2N3819 38p 33V 400mW  12p (wF) (WF/V)
AC128 20p  BSY95A 22p  2N3823E ¥p | 709 8-pin DIL 4p | 39v40mw 13p 001 p|o13s 12p
AC176 Mp  MJIE20SS 110p 14060 izp | 709 Tg& 0p | 4 7vw 25p 0015 3p | 02235 12p
BC107 13p  MJESS 5p  2N48T1 723 TOS 95p | 5 1vaoomw 1sp | DAV B0 uves P 47040 20p 22 3 | 0473 12
8108 13 T0033 1p  2N5245 Sip | 741 8-pin OIL 40p | 5 v 4oomw isp | | Y6V [ 6 50064 ap | 0022 s | 7038 b4
8C109 13p OCA 2Ns777 sp a7 M-gm oiL 15p | seviaw 200 | ) 35V $2 10010 Sp 88083 10 | oo 4 B 4
BC147 2p  OCT Hp t3p 2v awomw 18 | 2 28IV ¢ 10028 ¢ ee02s 20 |5 ose 1‘p 223 12p
BC148 1  oC72 o Diodes 748 beph 6o | o tviomw 1 | § 752 & 10040 4 01 4wl a7 12p
CEE T S ou | O R O B 1 Y
158 1;: 2TX107 12p  1N&OT o | 7402 2 | 12y 1w p | 1083 s 15063 o6 w0z M | 02 41| | e I3
BC159 13p  ZTX503 15p  IN4OG2 7o | 740 2p | 18y a0omw  sp | 1340 22010 S 1000:40 047 w| 2215 o
BC182L 12p  ZTXE} 23p  INOO4 o | 740 20 | 1av 1w 20 | 20 fp 2018 To 220025 48 | g ogy | 63 140
G4 12p  2N708 13p IN4OOS s | 7aa7 175p | 20v 400mw  18p | 2% S 220028 Hp 20040 Tip | ¢ 1p | 47 16V 25p
BC204 14p 2N9t4 2p TN4007 top 7473 20V 1 aW 23p 336 3 &p 220/40 14p 2800100  390p 22 24p 1003 164
14p  2N1304 OAs1 7p | 7489 230 | 27v 40omw  asp | 18 220.63 7p 330063  133p A P
BC212L 159 2N2219 21p 8p | uA?815 TO220 250p 3340 op 330/10 [ 3300100  380p
BC213 15p  2N2905 27p  OA202 sp | CA04 e 3350 L4 470/8 3 9 470018 0p
BC478 2N2907 np  1GP7 12p | MFCS040 #sp | Thyristors 47110 (L] 470,10 4700:25 58 Pmcss ARE connsct AT TIME OF
B8CYTt 2N3054 15450 11p | SG3402N 189p 41125 14 470,25 1p 470040 93p O E_ DELIVERIES
BF178 Wp  2naT02 t2p 2L (2w} 50 A 400v e | 47140 L suBJECY Yo AVAILABIL TY
LIST )
Send S.A.E. with all U.K. requests POST AND HANDLING Ovsrssas ewiligtelchargsdexiray VAT

Add 8% (or current rate f different} to
full total of goods. post and handling
Overseas—VAT does not currently
apply.

MAIL ORDER ONLY

PHONOSONICS, DEPT. PE36, 25 KENTISH ROAD, BELVEDERE, KENT DA17 5BW

DON'T FORGET VAT!
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Our noise reducer is something to
shout about!

if you're interested in high quality

tape reproduction you'll probably know of
the Dolby B noise reducing system. And you'll know it's

not cheap. Now you can build your own add-on Dolby processor and save

money ~ with help from Wireless World. Our exclusive construction design — the first of

its kind available - is for use with both open reel and cassette recorders to reduce tape distortion or hiss. The
complete kit is available, including solid mahogany case, and needs no special test gear for setting up.

PART 2 OF OUR EXCLUSIVE DOLBY DESIGN IN THIS ISSUE. ALL CONSTRUCTIONAL DETAILS.
COMPLETE KIT AVAILABLE - INCLUDING MAHOGANY CASE. NO SPECIAL TEST GEAR REQUIRED.

June (published
L May 21) 30p

WirelessWorld |

YOURSELF FOR A

ENGINEERS

BETTER JOB -~ MORE PAY!

Do you want promotion.
higher pay” “New Opportunities
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

EEE I CUT OUT THIS COUPON IR Il NN GHN
CHOOSE A BRAND NEW FUTURE HERE!

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

PO <
Noh‘s?‘

Practical Radio and
Electronics
natron)
Electronic
ing
Television Mainten-
ance and Servicing
General Radio and
TV Engineering
Radio Servicing. Main-
tenance and Repairs

Engineer-

1o ALDERMASTON COLLEGE

Dept. EPE06, Reading RG7 4PF
NAME (Block Capslals Please)

ADDRESS

Other subjecls
Accredited by CACC.

(Tech-

a better job

[m}

o
o
o
o

shows

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

C. & G. Radio. TV O C. & G. LI Installa- O

Electronics. Mechanics
Radio Amateurs
Practical TV

Colour Television
Computer Electronics
C. & G. LI Radio TV
Servicing cert.

Post Master General
st & 2nd class certs.
C. & G. Electrical
Engineering Practise

0O O ODoooo

tions and Wiring

General Electrical O
Engineering

Society of Engineers
(Electrical  Engineer-
ing)

Electrical Installations

and Wiring

C. & G. Electrical
Technicians (Primary)
C. & G Telecom-
munications

POSTCODE
Age
Member of A.B.C.C

o O O (]
L J 7 1 | J ¥ [ J |

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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PC ETCHING KIT

Contains 1lb ferric chloride,
100sq.in  copper c¢lad board,
DALO etch-resist pen, abrasive
cleaner, etching dish and in-
structions £3-30.

FERRIC CHLORIDE

Anhydrous to Mil-spec. in Ilb
double sealed packs. I1b 90p; 3ib
£1-80; 10lb £4-65.

COMPUTER PANELS

Large quantity always available.
3Ib assorted £1-60; 71b £2.85; 561b

£15.
Pack with 10 200V |A SCRs
120 other parts £1-10.

7Ib BARGAIN PARCELS

Hundreds of new components-
resistors, capacitors, switches,
pots, + PC boards with transis-
tors and diodes, also loads of
odds and ends. Contents always
changing. Only £2.60.

POWER SUPPLY UNIT

GIl0t: Mains transformer, 2A
thermal cut-out, bridge rect.,
will give 1-7-10-5V output with
2 extra capacitors (provided).
With data £1.30.

All prices include 8% VAT and
U.K. postage. S.A.E. list, en-
quiries.

GREENWELD (PE6)

St Shirley Park Road, Southamp-
ton, SOI 4FX. Tel. 772501

Also callers at 21 Deptford

Broadway SEB. Tel. 01-692 2009

and 38 Lower Addiscombe

Croydon. Tel. 01-688
2950.

8-PIN DIL 74ls

10 + 26p; 25 + 23p; 100 + 2lp;
250 + 20p.

555 TIMERS

3 + 60p; 10 + 50p; 25
100 -+ 43p.

10 of each type—all marked and
full spec. 70 diodesfor £3:50.
2N3055’s FULL SPEC.

10+ 38p; 25+ 32p;

100+ 30p.
7 SEGMENT LEDS

14-pin DIL package {9 Ilmm
TTL compatable (7447 driver)
4 for £3:60, 6 for £5-20.

VEROBOQARD

About 8 pieces, total 100sq.in
assorted sizes and pitches £1-15.
TRANSFORMERS

All mains primary. 6-0-6V at
100mA 85p; 9-09V at [100mA
90p; 12-0-12V at 100mA 95p;
24-0-24V at 500mA £2; 17V at
1A £1-80; 3, 4,5,6,8,9, 10, 12,
IS, 18, 20, 24 or 30V at |A, also
12-0-12 or 15-0-15V £2.70;
2A version £3+90.

RESISTOR AC

400 asstd. carbon £1°30; 250
Hi-stabs |, 2 and 59, £1-20; 100
wirewounds, 2-15W £1°80; 200
poly, mica, ceramic, etc., caps £1 3
100 C280 polyesters £1°15;

46p;

- but
Mostly unmarked so only £1°30.
HEAT SINKS
6 x5 3in finned aluminium

with 2x OC29/35, only £1.20.
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Marshall

A. Marshall (London) Ltd. Dept. PE
42 Cricklewood Broadway London NW2 3DH Telephone 01-452 0161/2 Telex 21492
& 85 West Regent Street Glasgow G2 2QD Telephone 041-332 4133
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2N5192 12

2N5195 1-45
2N5245 0-47
2N5294 0-48
2N5295 0-48
2N5296 0-48
2N5298 0-50
2N5457 0-49
2N5458 0-46
2N5459 0-49
2N5492 0-58
2N5494 0-58
2N5496 0-861
2N5777 0-45
2N6027 0-45
3N128 0-73
3N139 1-42
3N140 1-00
3IN141 0-81
3N200 2-49
40381 0-40
40362 0-45
40363 0-88
40389 0-46
40394 0-56
40395 0-85
40406 0-44
40407 0-35
40408 0-50
40409 0-52
40410 0-52
40411 2-00
40594 0-74
40595 0-84
40601 0-87
40602 0-61
40603 0-58
40604 0-56
40836 110
40669 1:00
40873 0-73
AC126 0:20
AC127 0-20
AC128 0-20
AC151v  0.27
AC152v  0-49
AC153 0-35
AC153K  0-40
AC154 0-25
AC178 0-30
AC176K  0-40
AC187K  0-35
AC188K  0-40
ACY18 0-24
ACY19 0-27
ACY20 0-22
ACY21 0-26
ACY28 0-20
ACY30 0-58
AD142 0-57
AD143 0-68
AD149v  1-20
AD150 1-15
AD161 0-50
AD162 0-50
AD161 PR
AD162 1-15

AF106
AF109R
AF114
AF115
AF118
AF117
AF118
AF124
AF125
AF126
AF127
AF139
AF186
AF200
AF239
AF240
AF279
AF280
AL102
AL103
BC107
B8C108
BC109
BC113
BC11S
BC116
BC116A
BC117
BC118
BC19
BC121
BC125
BC126
BC132
BC134
BC135
BC136
BC137
BC138
BC140
BC141
BC142
BC143
BC145
B8C147
BC148
BC149
BC153
BC154
BC157
BC158
BC160
BC1678
B8C 16888
BC168C
BC1698
BC169C

By182L

BC183
BC183L

oaoocoeaeoooouoaococanoooooooooooooooooonooooaa....ooooooooooaoooaoee

8C184

Top 500 Semiconductors From the Largest Range in the U.K.

Everything you need is in our
New 1975 Catalogue

available now price 25p
(150 pages of prices and data)

Callin and see us 9-5.30 Mon-Fri

9-5.00 Sat

Trade and export enquiries welcome

LM306  2-50| OC35 0-60

LM309K  1.88 | OC42 0-50
0-13 | BF153 0.25 | LMSTI 1-50 | OC4S 0-32
013 BF154 0.20|LM380  1-10| OC71 0-20
0-25 | BF159 0-27[LM381  2.20 | OCT72 0-25
0-27| BF160  0.23|LM702C 0-75 [ OCB81 025
0-12 | BF163 0-32 | LM709 ocs3 024
0-11| BF166 0-40| TO9 0-48| ORP12  0-55
0-16 | BF167 0-25| 8DIL  0-38 | RS3 1-80
0-16 | BF173 0-27| 14DIL  ©0-40 [ SL414A  1-80
0-18 | BF177 0-29 [LM710  0-47 | SL610C  1-70
0-16 | BF178 0-35 [LM#23C  0-90 | SLEIIC  1-70
0-15 | BF179 0-43 | LM741 SLe12C 170
0-15| BF180 0-35( TO99 0-40|SL620C  2-60
0-25| BF181 0-36| BDIL  0-40| SLB2IC  2-60
0-25 | BF182 0-35| 14DIL  0-38 | SL623 4
0-16 | BF183 0-55 | LM747  1-00 | SL640C  3-
0-16 | BF184 0-30 [ LM748 SLE41C  3-
017 | BF185 0-30( 8DIL  0-60 [ SN76003N 2
0-25 | BF194 0-12| 14DIL  0-73 [ SN76013N 1-95
0-25 | BF195 0-12 {LM3900  0-70 | SN76023N 1-60
0-25 | BF196 0-13 | LM7805  2-00 [ SN76033N 2-92
0-38 | BF197 0-15 |LM7812 250 | ST2 0-20
0-34 | BF198 0-18 | LM7815  2.50 | TAA263 110
0-29 | BF200 0-40 [LM7824 - 2-50 | TAA300  1-80
0-54| BF225)  0-23 |[MC1303  1-50 | TAA350  2-10
0-17 | BF244 0-21|MC1310  2.92 | TAASS0  0-60
0-15 | BF245 0-45 |MC1330P 0-90 | TAAB11C 2-18
0-20 | BF248 0-58 [MC1351P 0-80 | TAAG21  2-03
3-27 | BF247 0-65 |MC1352P 0-30 [ TAABSIB 1.32
3.28 | BF254 0-19 | MC1466  3.50 | TBAG41B 2.25
0-20 | BF255 0.19 [MC1469  2-75 | TBAG5T  1-69
0-20 | BF257 0-47 | ME0402  0-20 | TBAB0O  1-50
0-80 | BF258 0-53 [ME0404  0-13 [ TBABIO 1
0-85 | BF259 0-55 {MEO412  0.18 [ TBAB20  1-
1-15| BFR39  0-24 (ME4102  0-11 | TBA920 4
0-85| BFR79  0-24 |ME4104  0-11| TIL203  0-
0.79 | BFS21A 230 | MJ48D 0-95 | TIP29A 0-
1-00 | BFS28  0-92 | MJ481 1.20 { TIP29C 0
150 | BFS61 0-27 | MJ490 1-05 [ TIP30A  0-58
0-47 | BFS98 025 | MJ491 1-45 | TIP30C  0-85
0-28| BFX29  0-30 | MJ2955  1.00 | TIP31A  0-62
0-30 | BFX30  0-27 |MJEJ40 0.48 | TIP31IC  1-00
0-32 | BFX84 0-24 |MJE29S5 1.20 | TIP32A  0-74
0.17 | BFX85  0.30 [MJE3055 0-75| TtP32C  1-25§
0-22| BFX87  0-28 |[MJE370 0-85| TIP33A  1-01
0-15 | BFX88 0.25 [MJE371  0.75] TIP33C  1-45
0-75| BFX89  0-90 | MJES20  0-60 | TIP38A  1.5%
0-75| BFYS0  0-23 [MJES21  0-70 | TIP34C  2-60
1.00 | BFYS1 0-23 |MPB111  0-32 | TIP35A , 290
0-82 | BFYS2  0-21 |MP8112  0-40 | TIP36A  3-70
0.67 | BFY53  0.18 [MP8113  0-47 [ T'P41Aa  0.79
0-40 | BFYS0  0-75 [MPF102  0-39 [ TIP41C  1-40
0-50 | BRY39  0-23 | MPSAOS 0-25 [ TIP42A  0-90
0-43 | BSX20 0.21| MPSAO6 0-31 | TIP42C 1-60
0-49 | BSX21  0-29 | MPSA12 0.35| TIP4SC  0-70
0-55| BU104 200 | MPSAS5 0.26 | TIPS3 0-53
0.63| BU10S  2.25 | MPSASE 0-31] TIP2955 0-98
0-71 | C108D 0-65 [ MPSUDS 0-65 { TIP3055  0-50
0.97 | CA3018A 0-85 | MPSUO6 0-58 | TiS43 0-28
0-80 | CA020A 1-80 | MPSU55 0-63 [ ZTX300  0-13
0-80 | CA3028A 0-79 | MPSUS6 0-80 [ ZTX301  0-13
1.05 | CA3035  1-36 | NESSSV  0-70 [ ZTX302  0-20
0-36 | CA3046  0-70 [ NESS6 1.30 | ZTX500  0-15
0.55| CA3048  2-11 | NES6D 4-48 | ZTX501  0-13
0-35 | CA3052  1-62 | NES61 480 [ ZTX502  0-18
o-as CA30B9E  1-95 | NES65A  4-48 | 2TXS30  0-23
0-35 [ CA3090Q 4-23 | 0C23 1-35
0-20 | LM301A  0-48 | OC28 0-76

SN7400
SN7401

SN7402
SN7403
SN7404
SN7405
SN7406
SN7407
SN7408

IN1198

3

SN7401AN

ocococoocoo

TTL Integrated

0

SN7409
SN7410
SN7411
SN7412
SN7413
SN7416
SN7417
SN7420
SN7423
SN7425
SN7427

Practical Electronics

Circuits—Quality and Prices You Can't Beat
. SN7430 0

June

SN7432
SN7437
SN7438
SN7440

SN7441AN

SN7442
SN7445
SN7446

| SN7447

1975

ccoco

16
28
37
35
16

SN7448
SN7450
SN7451
SN7453
SN7454
SN7460
SN7470
SN7472
SN7473
SN7474
SN7475

SN7476

SN7480
SN7481

SN7482
SN7483
SN7484
SN7485
SN7486
SN7490
SN7491
SN7492

-35

SN7493

50| SN7494
25| SN7495
75| SN7496

-95| SN74100
-95| SN74107
251 SN74118
-32 | SN74119
45| SN74t121
-85 | SN74122
-45 | SN74123

ooocoooocoo0o
OO s sOOaN
NEPEmoN DRSS

SN7414% SN74167 4-10
| sN74a145 | SN74174 1-25
SN74150 SN74175 0-90
0-45| SN74151 SN74176 1-44
0-82 [ SN74153 SN74180 1-40
0-72 | SN74154 SN74181 1-95
0-75 | SN74155 SN74190 2-30
-25 | SN74157 SN74191 2-30
SN74160 SN74192

SN74193
SN74196
1-10 | SN74197
2-01 | SN74198
2-01|SN74199

SN74161
SN74162
SN74163
SN74164
SN74165

1-10
1-10

Bridges and SCRs

Plastic 6A

50 0 2‘ 0-32 0-80 0-62
100 0-36 0-37 0-70 0-75
260 0-30 0-41 0-75 0-80
400 0-36 0-45 0-85 1-10
600 0-40 0-52 0-95 1-25
SCRa 100V 200V 400V 600V
A TO18 0-43 0-44 =
1-2A plastic 0-45 0-50 0-68 0-85
3A plastic 0-55 0-63 0-70 1-05

4A plastic 0-50 0-55 ©-65

PW TELETENNIS KIT

As festured on BBC Natonwide and in the
Darly Mall 2 Oct. 74. idesi game for whole
family. No neead to modify your TV se!. Just
plugs in 1o serial sockat

Paria list s follows: A Resistor Pack £1
P & P 20p 8 Pofentiometer Pack £1-25
P &4 P 20p C Capecitor Pack £3-10 P & P
20p. D Semiconductor Pack £14-50 P & P
20p. E IC Sockats u P. & P 20p. F Trans-
former £1-15 P& P 25p, G PCB'a £7-50
P &P 20p H Swnchu €450 P & P 20p
1 UMF Modular Kit £7-50 P & P 20p
Special Prices—complote kit oxcludlng
case £42 P & P 50p Sectlons A-F in
€23-50 P. &4 P 30p Asaembly lnnmcnen.
with complete kit or 75p on request

P.C. Marker Pen Dalo 33PC 0-87p.

Zeners 400MW, 11p; 1W, 17p.

IC Sockets 8 DIL 16p; 14 DIL 17p: 16 DIL 20p.
esistors {W 2p; }W 3p; 2;W 9p; SW 10p:
10W 12p.

Scorplo Car Ignition Klt-
1 IMF440V £1-10.
BSTBO246 £1-05. Transformer £3.

OPTO and LEDs

Red. green and yellow

0-16 diameter 31p; 0 20 diameter 33p.
DL707 £2-35 or 4 for £8.

Minitron £1-55.

-£11-50 « VAT

Cmos Clrcults
CD4000 0- CD4016
CD4001 CcD4017
CD4002 CD4018
CD4006 CD4019

CD4030
CD4031
CD4037
CD4041

CDa4007 CD4020 CD4042 1-38
CD4008 CD4021 CD4043 1-80
CD4009 CD4022 CD4044

CD4010 CD4023 CD4045 2:65

CD40t1
CD4012
CD4013
CD4014
CD4015

CD4024
CD4025
CD4027
CD4028
CD402%

CD4046
CD4047
CD4049
CD40s0

COaANNYaaaano
@
=3

Veroboard

Copper Plaln

01 015 01 0-15
2:5 x 3%in 36p 26p 17p
25 x 5in 40p 39 19p
3% x 3%in 40p 39p
3} x Sin asp 4Tp - 32p
3t x 17in €161 €1.26 £1-00 £1-92
PINS x 36 30p 30p

x 200 £1-16  €1-16

Trade and Retall Supplled

Potentiometers

LinearorLog Slngle Double

Rotary Pots 45p
Rotary Switched 30p
Sliders 45p 75p

Full range of capacitors
stocked. See cataiogue for
details

Presets—Horizontal or Vertical
0-1W 03w 10p

8p

Constructlion Kits

AV7 Aerial Amps £2-04
UHS70 Transmitter £2-79
MUE7? Receiver for above £3-22
EW18 Electronics dice £6-53
€X20 Electronic Dice + Sensor £7-79

Mail Order

VAT All prices exclusive P. & P 25p

TRY OUR NEW GLASGOW
SHOP
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At Home

You should be - with the LITESOLD

CONQUEROR.

A superbly handling lightweight iron,

fully insulated and earthed for safety.

Bits are interchangeable, non-seize, and G‘

are available in 16 different shapes and
sizes, from 1/16° up to 1/4”, in

copper and long-life types. (Standard
fitting, 1/8" copper single chisel shape),
Covers a range of work often needing
several different irons.

A special spring stand gives safe, easy
location of the iron and spare bits. The
heavy heat-resistant base is complete
with non-slip pads and bit cleaning
sponge.

Send cheque/PO direct, or ask for leaflet.

Conqueror Iron Only £3.08
lron & Spring Stand £5.39
lron, Stand & set of

4 spare copper bits £6.90
(Prices include 8% VAT
and p.&p.)

LIGHT SOLDERING DEVELOPMENTS LTD

97 - 99, Gloucester Road, Croydon, CRO 2DN. 01-689 0574

LS/M

GUEST ELECTRONIC
DISTRIBUTION LIMITED

Guest, normally supplying electronic components to industry,
are making available packs of specially selected components
for the home constructor. These components are of profes-
sional quality at hard to beat prices.

PACK I-CAPACITOR PACK

30 Miniature vertical mounting electrolytic capacitors 50V

working.

5 x 0-47uF 5 % |10uF

5 x 1-0uF 3 x 22uF £2-00 (one pack)
5 x 2-2uF 2 x 33uF £3:50 (two packs)
5 x 3-3uF

PACK 2—RESISTOR PACK

Pack of 200 medium power (0-75 + |W) resistors.
Assorted values throughout E.24 range 5%. £2-00 (one pack)

PACK 3—POTENTIOMETER PACK

Pack of skeleton potentiometers linear }W.

4 x 2500 4 x 10kQ)

4 x 500Q2 4 x 50k £2:50 (one pack)
4 x 1kQ 4 x 100k

4 x 2:5k() 4 x 2:5MQ

PACK 4

A special pack designed for the constructor who is “stocking
up’’ generally and seeks excellent value.
Comprising: Selection of electrolytic capacitors (30 +)
Comprehensive selection of medium power resistors
(5%) E.24 series (100+)
Selection of skeleton potentiometers (32+)
Selection of lampholders (5+) and lamps
Miniature 250V 2A toggle switches, 3 or 4 poles (2+)
£5:50 (one pack)

All prices include VAT and post and packing.

Please send cheque/P.O./cash, clearly stating pack required and
address to:

Brian Woods, (Ref. S.C.) Marketing Services, Guest
Distribution, Redlands, Coulsdon, Surrey CR3 2HT

Dimmit

range of light
dimmers and lighting
control systems

fllustrated is the popular
PMSD1000 module. A 1kW slider
control  dimmer, interference
suppressed, 60mm slider range
slze 12 x 5 x 4cm. Ideal for low
cost stage and disco lighting. Used
by schools, theatres, studios, etc.
Compilete with scale plate; fixing screws
and full instructions. £8-40 inc. VAT and
P.&P.

llustrated is the DD61 dimmer system.
Contains: six 1 kW slider dimmers type PD1000,
six outlet sockets, a master control and a mains
on/off switch. Size 59 x 22 x 12cm. A complete
system In one unit for stage or disco lighting, etc.
Also availabie DD261 dimmer system, as above, but with
2-preset arrangement. Future systems available with 2 kW
dimmers. Specials made. DDA1 €110 inc. VAT and P. & P. DD261
€131-60 inc. VAT and P. & P.

The Dimmit range includes standard wall mounting modeis for
home and office, etc. Professional modules for industrial heating
applications, etc. Rotary and slider control versions. Ratings:
1000W; 2000W; 3000W: 110V and 240V.

Model SL800 sound to light converter. Modulates the light in time
with sound. Built-in microphone. No connections to speaker required.
Simple wiring—similar to dimmer. Rating 800W.

All products are guaranteed and are supplied with full instructions
and applications. Full after-sales service. Technical advice given.

For tull information on all modules and lighting control systems
send 15p for our illustrated catalogue and price list. Callers weicome,
visit our showroom for a demonstration of any of the modules or
systems. Mon-Fri. §.30 to 6.0 p.m. Sat. by arrangement.

YOUNG ELECTRONICS LTD.

184 Royal Coliege Street, London NW1 9NN.- Tel. 01-267 0201
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‘Got your 1975
CRIALOGUE!

132 Big Pages

Includes dozens of
usetul and Interesting
circults you can bulid:
data: hundreds of

plctures: transistor

equivalents list and

hundreds of new lines.
—— X Packed with Information.
; \\\\ ONLY 40p.

CARBON FILM AN D DIODES . A Full Scale Electronic Organ That You Can
W IN-1MD- 5%, IMA-10MA: 10% E12 26 13 Details in our catalogue. Start Build To Your Own Specification
Wi 100 5% MO totoMn t0% E1g | ACIZT e BYEE 1| feonecting  MES  Discount ULL CONSTRUCTIONAL
10 to'910kN: 5% E12 8nd E2¢ 1p each F!
AC176  17p BY164 49p Vouchers NOW!
AD161)/ BZY89 DETAILS IN OUR LEAFLETS.
METAL OXIDE 162MP 93p series 13p
W 1002 to 1M 2% E12 8nd E24 4p each BA100 9p MPF102 36p E‘CDKOU‘I‘PUT deIDIE ?P:NITC':' :.seaﬂsd( M$b55| F;vl'c'e
arks the end of the old- p, describes a fully
WIREWOUND gé:;g 3:: 8:%0 :: tashloned thumb-wheel ;'mlyphar?vlcr| b:“t’c
switch. With F-segment type organ which can later
?g 2°:20 05 27“ BRI, Oxtee 102 sg:gg :g: gg:}sn :2: read-out. Full details in our be used as the basis
1208 to2rn 5% €12 14p sach BC109C 15p 11543 28p | catalogue £1-38. o alerge o e cated
Other ranges stocked. See our catalogue BC142  23p WOO05  30p Leaflet eMéS52' Price
e BG1er  0n m%h 329 Q PLUGS AND SOCKETS 15p conlinues the
E12: 10, 12, 15, 18,22, 27. 33, 39, 47. 56,68, | BC147 10p P description  of the
82 and decades. E24: 11,13, 16, 20, 24, 30, BC148 10p 1N4001 8p Din Plug Chassis MESS0 series organs
36. 43. 51, 62, 75, 91 and decades. BC149 1;“ :::ggg S#p 2-pin 8p So;:ke( snd shows you how to add a second keyboard
' PoTENTloMETERS Eg:ggg :2: 1N 4004 ”: 3-:in 9p s: with lots more stops.
BC178 17p 1N4005 ap 4-pin 10p 8p
BCIEZL b INAOOE ap | spmA(Mr) U g ® THE AMAZING DMO2
i b BC183L 12p 4 9p 5-pin 4 P p g i 1
ack in gl acio 1 Nee b | Gpim w aster acilior. Aceurete Soneratos he o5
Values available 5k2 = ggg}gt :;: 2N1303 20: JACK PLUGS noteulior yosilr organ system and rocéugas the
10k, 25k{}, 50k, 100k: complete tuning of your organ to ONE SIMPLE
250k, 500k, 1MA, 2MA. el 1D (HEL gg: 2-5mm Plastic Narrel 10p adjustment. New design glves selectable C to C
Log. Singte-gang 17p. Lin ng" fgp IN2219 25p 2-5mm Metal Barrel 15p output ranges of (ap Srox -) 4k to Bk (highest)
Single-gang (+ 1k} 17p. P 3.5mm Plastic Barrel 10p 4 or 2k to 4k} or 1k to 2kN. etc. right down to
2N2646 45
Log. or Lin. Single-gang BD132  54p P 3 M | 16Hz to 32Hz| And thls new compatible design is
g. or gle-g BD131/2MP 2N2905 33p S5mm Metal Barre 15p 9
with switch 36p. 120 2N2926 fin Std. Mono Plastic 4 even smailer: only 3-5in x 3-7in Inciuding goid-
Log. or Lin. Dual-gang with- BD135 36 Or 12p Barrel plated edge connection
out switch S4p. i) BD139 uP Ye 12p }in Std. Mono Metal Barre! 24p OMO2T includes built in variable depth and rate
Slider 60mm track. Metal- = GDred 599 e 13 Hn. Std. Stereo Plastic frequency shift tremulant.
cased:  overall length I7i- o S0 2N3053 18p Barrel / DMO2 £12-25 OMO2T £14-25
86-15mm (knob 7p exlra) F258 P +in Std. Stereo Ma(ajaa"s|33p SAJ110: 7-stage frequency divider in 14- -pin DIL
Values available: 1k, 5k, BF259  25p 2N30S5  49p package. Sine or square wave input. Square
10k, 25k. 50k,. 100k, 250k. BFX29  30p 2nNsel9  22p A Wave GUtpUL may ba-converied 18 sk oot
in Single Gang 38 BFX30 33p 2N5as9  S1p JACK CHASSIS SOCKETS £1°80 oach or 6 for £9-04 oy 12 for £11. 18.
300'(.8';:1“ lemGg n 42g Lrn \ BFX84  30p 7400 16p 2-5mm open-type metal % Keyboards high qualit h?ll aprun
oiog Dgual G:ng ts:.’ BFX85  36p 7413 39 3:5mm open-type matal % Fl.yl-"ont t&-ngoteqF wa v eprung. £15-95
Prosets: 0-1W vert. or hor g:;g'g gg: ;:;:7’ “5;41: m:ni::l Mono open-type ¥ Sloping-front 49-note C 10 C £15-95
1uon 2200, 470ﬂ 1k, BFYS0 20p 7474 sp 4in Std. Mono moulded Sloping-front 81-note C to C £20-44
2.2 4.7k, 10kN, 22kN, Swell pedal with 10k iog. pot £6-33
A 100k 220 a3onn: T B ;§: 1|:g?d25bl’::el:>?;;:cl;spe 16p *Spring Line Unlt (short) £3-05
TP eect Pt e | mew CRevarbaration Driver Hlodu! 5
o L S Yaterecimouideg 4 <SAE plaase for il dataia. leaflet MES24
Q CAPAC|TORS Zmediiin L5e with 8 break contacts 21p Gold- cIA% h.os ohorubro‘r;ue :rir? ¢ 30 ryd
Panel mtg. clip Sp In-line sockets of all above types slocked Paliadi phosp P per y
Sub-miniature (Other colours and 7-seg alladium earth bar 15p per octave ""9“"
Axial lead electrolytic displays in our catalogue) PHONO Contect Blocks 2-make (GB2)
. o MIg V Pri Stop Tabs rocker type not engraved (white,
'Md \sla r|c: P c‘aD ;;;d \'/stKc‘a‘p . lNTEGRATED Plastic-topped plug 70 red, grey or black) with DPDT switch S8p
P Screened plu 12
5 E] 6 2 plug P
; 2 ::3\ :: g wg :: 3?3 63 s: cchUITS Chassis socket single Sp_=
18w om0 CA3046 (14-pin DIL) sbp Chassls socket twin 8p S L
68 40 s: 'gg v; s: 470 40 zs: - LH0042CH (T099) N-gg SPEC'AL OFFER
68 63 6p 100 25 6p €80 6-3 14p MC1310P (14-pin DIL) £2-
0 25 #p 100 40 6  5BO 16 8p MC 1496 (14_‘“‘:\ DIL) 8p . MA'NS CONNECTORS 15 Bc1oscs
:g ?: :v 100 83 16p 680 25 2%p MFC 40008 59p P360 3-pin 1-5A Chassis
B HILE & B lug with line socket 40 £1
B8 B B B OU% g M | Neswenow gy | SKS05pin oA Chases
-pin |
2 10 & 1% «© 1o 1000 6 259 SG 1495 (1£pin DI £2<7g plug 28p All brand new markgd I.T.T. .
% OB @ et e 0oz Moo | SG3402 (14-pinOIL)  £1:69 SA1862 Line socket for Guaranteed full spec. highest gain
33 53 ep 720 10 6 1500 10 25 TBAB10S £1-00 SA190 32p group.
50D 8 B R o B 6 g | uATACERnDL) R o e Ca
2 P . (s WwA741C {14-pin DIL) 45p socket with line plug (]
Tonow B8 B oEmm WATATC (t4oin DIL) 51,08 © TRANSFORMERS “ELECTRONICS TODAY
47 25 6p 330 4 [ 4700 4 28p HA -pin R "
7w e 2w 0 6 0] ZN414 (TO18) £1:20 INTERNATIONAL
VOLTAGE REGULATORS LT700 min. output. Pri. 1k
® SWITCHES W [ | SRS Ishmes ™ | sic s iomiSie Slomn 4600 SYNTHESISER
4 [ uA7815 15V 1-5A (TO3) £1-75 mains 6-0-6V 100mA £1.03,
Rotary adjustable stop. 1 pole, | 12v. 1 500mA 12-0-12V 50mA £1-03 (Size both We stock all parts for this brilliantly designed
y agj p.-1p .J MVR 5V, .15V, p
210 12 way: 2 pole, 2 to 6 way. 3 £1-60 approx. ?0 Xafgvx 52&]""2) v synt':\esldsedr I;;hxijs lnglud‘es ndll'ms 'P.C.B.ls_lmletal-
3 pole, 2 10 4 way: 4 pole, 2 or ATBMOS 5V 500mA £1-05 Min. malns mA, work and drilled and printed front panel glving a
3way 46p sach.SylidspSub-mln. :Angﬁ, 15V 508",,.A £1-05 500mA £1-88; 0-12V 250mA, truly professional finish. Authoritative opinions
DPDT104p.Slidemin.DPDT14p. WAT8L05 5V 1UOmA (TO92) 60p 0-12v  250mA £1-88; 0-20V agree the E.T.| International Synthesiser is
Push to make non-lockln? WATBL15 15V 500mA (TO92) 80p 150mA. 0-20V 150mA £1-55; technically superior to most of today's models.
SPST 14p. Push-on, push-off wAT23C Variable 2 to 37V 0-24V 125mA. 0-25V 125mA Complete constructional details in our booklet,
locking DPST 250V 4A 36p. (TO99 or 14-pin DIL) 750 £1-88. e available shortly. S.A.E. pleass for price list and
Rocker white DPST 250V 10A Our  catalogue contains Mains MT3AT: Sec: 12-15-20- specwlc.uon We also stock all parts for the
42p. Rotary malns DPST 250V application circuits and da 24-30V 2A £4-23. B - Synthesiser. and Minisonic._
2A26p. Toggle with on/off for all the above 1.C.s and Mains MT206AT: Sec: 0-15-20V = .~y
plate DPDT 250V 1-5A 26p. many more. 1A, 0-15-20V 1A £3-98.

P.O. Box 3, Rayleigh, Essex. Tel. Southend-on-Sea (0702) 44101
SHOP NOW OPEN; 284 LONDON ROAD, WESTCLIFF-ON- SEA, ESSEX
AT Please add 8% to the final total. Post and Packing Included in U.K.
(15p handling charge on orders under £1)
First-class post pre-paid envelope supplied free with every order.
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HElecinnics |
WINDSOR',
58/60 GROVE RD?

BERKS.

MONEYANCE TF NOT SaTISFABD,
“LARGE STOCKS. LOW PRICES, .
“ALL BRAND NEW TQP (RADE FULL
SPEC DEVICES,CALLERS WELCOME;
CATALOGUEJLISY ¥REE SEND SAE.
BARCEAYCARD & XGCESS x BOST.

Digital Displays JEZdd
SLA7 RED LED ©¢.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.

LEDS red 13P

LEDS 209 STYLE ONLY
TIL 209 WITH CLIP RED
TIL 211 & CLIP GREEN
LARGE 0.2" & CLIP RED
LARGE 0.2" CLIP GREEN 30p ea
209 STYLE OR ,2"ORANGE 239p ea
INFRA RED LED £1,2N5777 33p.

PHOTO IC &1p

TEC12 PHOTO AMP/SCMITT/RELAY
DRIVER or LED TTL INTERFACE 81p
q

|

13p
15p
29p
17p

ea
ea
ea
ea

FLUORESCENT LIGHTS 12V MADE IN UK

8 WATT 13" ¢3. 13W 22" ¢3.50

UIGITAL CLOCKH

IC AY51224 4 DIGIT CLOCK £3.75

MM5311/4 6 DIGIT CLOCK ¢7
CASSETTE v
mechanics £1878

NEW Btk CARTRIDGE MECHANISM €8

STEREQ CASSETTE MECHANISM €i3.75
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 AF 89p
703 RF/IF  28p LM381 2xPre (€2
709 T099 23p  LM3900 4xOPA&9p
709 DIL 14 28p MC1303 £1.20
710 DIL 14 34p MC1306 49p
723 Reg. 54p MC1310&LED(2.65
741 DIL 8 27p MC1312 SQ €2.10
741 DIL 14 29p MC1330 69p
741 TO99 29p MC1339 2xPre 1
747 2x741  70p MC1350 55p
748 DIL 8 33p NE536 fetOPA €2
7805 5V €1.40 NE540 Driver ¢1
7812 & 15 £1.40 NES50 2vRef 79p
76013 6% AF €1 NE555 Timer 55p
8038 SIG GEN €3 NE556 2x" £1.20
CA3028 €1 NE560 PLL £3.15
CA3046 55p NE561 PLL £3.15
CA3048 €2 NE562 PLL €3.19
CA3052 €1,50 NE565 PLL €2.69
CA3054 £1 SN72709 709 28p
LM300 2-20V £2 SN72741 741 26p
LM301 OPA  45p SN72748 748 33p
LM304 0-40V €3 SN76660 IF ¢l
LM307 OPA  49p SN76611 IF¢1.25
LM308 HiBo 95p TAD110 &IF €2
LM309K 5V ¢1.48 TBAB10 7WAF 99p
1LM372 IF £1.80 2ZN414 RX €1.09

SPECIAL OFFERS

2N3055 FULL HIGH SPEC 115W 37p
741C 8PIN DIL 27p.MFC4000B 33p
NES55 TIMER 55p.ZN414 RX €1.09
BC109 9p.2N3819e 16p.BFY51 15p

TRANSISTORS
& DIODES

Price each
AC127 & 128 16p
AC187 & 188 19p
AD148 43p
AD161 & 162 33p
BC107 & 108 9p
BC109 10p
BC147/8/9 10p
BC157/8/9 12p
BC167/8/9 12p
BC177/8/9 18p
BC182/3/444L10p
BC212/3/444L11p
BCY70/1/2 17p
BD131 & 132 39p
BFR51

BFR50/51 23p
BFR50/51 23p
BFR88 250V 29p
BFY50/1/2  15p
BSX19/20/21 16p
MJE2955 90p
MJE3055 85p
MPU131 PUT 49p
0AS1 OA81 6ép
0A81 & 0A91 6p

TIP 26 & 30 52p
TIP 31 & 32 69p

MATCHING 16p
INS.BUSH SET10p
TIP 41 70p
TIP 42 88p
TIP 2955 90p
TIP 3055 55p
TIS43 gee2N2646
ZTX109&301 13p
1N4001 4p

1N4004 & 7 7p
1N4148 & 914 4p

2N697 14p
2N70688 11p
2N2646 UJT 32p
2N2904 & 5 20p
2N2926royg 9p
2N3053 17p
2N3055 115W 37p
2N3563 & 64 16p
2K3614 49p
2N3702 & 3 9p
2N3704 & 5 10p
2N3706 & 7 9p
2N3708 & 9 8p
2N3710 & 11 10p
2N3819E FET lép
2N3823E FET 17p
2N3904/5/6 15p

FULL SELECTION IN OUR FREE LISTS.

BAL@pen69p

m 1[N TTL

7473/74/76 29p
7400 GATES 13p 7475 45p
7404 INVERT 17p 7490 52p
7401/2/10etcldp 7491/2/3/4 59p
7413 SCMITT 31p 74100 74175 €1
7440 BUFFER l4p 74121 32p

7447 DRIVER 89p

74123
7470 & 7472 29p 74141(&7441)

59p
73p

NEW TRAMPUS FULL SPEC PAKS

PAK A 10 RED LEDS our choice £l
PAK B 4 741 OP aMP €1
PAK C 4 2N3055 ¢1.D 12 BC109 ¢1
PAK E 10 BC182 ¢1.F 11 2N3704 (1
PAK G 8 BFY51 ¢€1.H 9 2N3810efl
PAK J 9 2N3053 €1.K 40 1N914 €1

BZY88 400mW

1A/50V SCR 36p

ZENER DIODES 9p  TAG1/400  55p
BRIDGE RECT S;f’ﬁogﬂ scasgrl)
a0 Euy 20P  5c146D TRIAC

BR100 DIAC 25p 10A 400V  75p

vero ML Pn:l'rh..

VERO PINSx36 28p.

COPPER CLAD VEROBOARD O 1"
2§"x5" 29p 2ix3j" 26p.31x3i"31p.
31"x5" 31p 3Ix 17" €1.50

DIL IC's BOARDS 6x43i"
24 way edge conneltor 60p.

36 way 90p. PLAIN 3{"x17" ¢1.
FACE CUTTER 45p.FEC ETCH PAK 50p

PRINTED CIRCUIT BOARD KIT €1.69
DECON NO MESS ETCH PAK NE¥ 69p
DECON DESOLDER BRAID REEL 59p
HEATSINKS

5F/T05 & 18F/TO18 5p ea.TV4 15p.
TV3/TO3 16p.EXTRUDED 4" 4Y1 29p.

T6S308 GAS DETECTOR €1.80 ea.
LOGIC PROBE TTL TESTER PEN ¢5

CAPACITORS

CERAMIC 22pf to 0.luf 50v S5p.
ELECTROLYTIC:10/50/100 uf in
10v 5p.25v 6p.50v 8p.2uf/10v 5p.
1000 uf/25v 18p.200/500 25v 9p.

POTENTIOMETERS (POTS) AB or EGIN
LIN or LOG ROTARY 13p.SWITCH 1l4p
DUAL 45p. gl [DERS 29p.STEREO 57p
KnoBs 7p.PRESETS 6PRESISTORS 1ip
SWITCHES: SPST 18p. DPDT 25p.

DiN prugs aLL 12p, Sockets 17p,
ALT CASES AB5/AB7 50p.AB13 65p
TRANSFORMERS 1A 6v6v or 12vi2y
Only €1.34.100mA type CT 75p.

OlL socheils

TEXAS GOLD
LOW PROFILE ea
8,14,& 16 PIN 13p

SOLDERCON STRIPS
100 PINS 50p.1K €3,

12tn LONG PEASISTENCE CRT. Full
spec Price £6:50 to include VAT and
Carriage

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WiTH OUR NEW LOW
PRICED SOLID STATE SWITCH. 2Hz to
8MHz Hook up 10 a 9 volt battery and
connect to your scope and have !wo
traces for ONLY €6-25, P & P 25p. (Not
cased not calibrated

WIDE RANGE WOBBULATOR. 5MHz to
150MHz up to 15MHz sweep width. Only
3 controls preset RF level. sweep width
and frequency Ideal tor 10 7 or TV IF
alignment . filters_ receivers Can be used
with any general purpose scope. Full
instructions  supplied Connect 63V
a ¢ and use within minutes of receiving
All thts for ONLY €6-75, P 8 P 35p. (Not
cased. noi calibrated )

20Hz to 200kHz WB, SINE and SQUARE
GENERATOR. fourranges. Independent
amplitude controls. thermistor stabilised
Ready 10 use 9V supply required £3-385
esch. P & P 35p (Not cased. not cali-
brated )

GRATICULES 12cm x 14cm high qualty
plastic 15p each. P. & P Bp

Large quantity of good quality com-
ponents—NO PASSING TRADE--so
we offer 3lb of ELECTRONIC
GOODIES for £1:70. Post pald

ROTARY SWITCH PACK—B brand new
switches (1 ceramic 1 off 4 pole. 2 way
etc) S0p.P &P 37p

P.C.B. PACKS. S 8 D Quantity 2sq ft—
no tiny piece~ 50p, P & P 37p

CAPACITOR PACK-—50 brand new com-
ponents, only 50p, P. &4 P 37p

TRIMMER PACK. 2 twin 50/200pF
ceramic, 2 twin 10/60pF ceramic; 2 min
sirip with 4 preset 5/20pF on each: 3 air
spaced preset 30/100pF on ceramic base
ALL BRAND NEW. 25p the lot. P. & P
15p

PHOTOCELL equ OCPT1,
MULLARD QCP70, 10p each

13p each.

DELIVERED TO YOUR DOOR, 1cwt of
Electronic Scrap chassis. boards.
etc. No rubbish. FOR ONLY £4.

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

Ideal EXTENSION TELEPHONES with
standard GPO type dial, bell and lead
coding. £1-75 each. P. & P 45p
HANDSETS. Complete with 2 inserts and
lead. 75p each P. & P. 37p

DIALS. ONLY 75p each. P. & P 25p
HIGH VALUE—PRINTED BOARD PACK.
Hundreds of components. transistors,
etc.—No 2 boards the same. No short
leaded tranmsistor computer boards
£1:75, post paid

BEEHIVE TRIMMER 3/30 pF. Brand new
Qty 1-9 13p each. P. & P. 15p. 10-99 10p
each. P & P 25p: 100-999 Tp each. P & P
free

HE CRYSTAL DRIVE UNIT. 19in rack
mount. Standard 240V input with superb
crystal oven by Labgear (no crystals) £5
each. Carr £2.

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

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

CHILTMEAD | 70

7/9 ARTHUR ROAD, READING, BERKS.
Tei

(rear Tech. College)

Reading 582605/65916

>
o

g

! NAME :
I APDRESS|s — e o

/

&

a RADIO-AMATEUR !

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence
L fr r 5 r--.r 75 ¥ 5 8 F J 1 ¥ I ¥ J

i free!

Brochure, without obligation to:

aBRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
Dept. EBE5, P.0. Box 156, JERSEY

BLOCK CAPS please .
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ELECTROVALUE

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

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

A 100 OF THE BEST
out of our latest catalogue

2N1307 4Tp ) AF200U 40p BD132 s52p
2N2646 S1p AF239 80p BD135 37p
2N3053 39p | B1906 36p BD136 39p
2N3054 80p | BA138 31p BDY20 a3p
2N3055 ™p | BB103 24p BF194 15p
2N3702 11p | BB104 abp BFR39 23p
2N3703 1p | BB10S 34p BFR79 23p
2N3704 Mp | BB109 43p BFX29 a3p
2N3708 199 | BC107 18p BFXB4 27p
2N3794 Wp | BC1078 18p BFY51 23p
2N3819 25p | BC108B 15 BRY39 50p
2N4062 11p | BC108C 15p BY164 51p
2N4443 93p | BC109B 18p €10681 42p
2N5062 42p | BC109C 18p C106D1 47p
2N5183 2p BC147A 12p C1406 T80
2N5459 33p | BCY47B 13p MJ48T £1-20
40361 43p BC1488 12p MJ491 £1-35
40362 “p | BC149C 14p MJ2955 80p
40602 4p | BC1588 15p MJE371 89p
40636 £1:3 | BC159 15p MJES21 (3]
:OCGIGZQU 111-’10 :gmg 13p MJE2955  £1-12

P 168 12p 5 8
:g::;ﬂ 3:9 B8C1698 12p Misiws l:

P B8C163C 13p SD4 8
AC153K 3% | BC179B 26p TIP31A 70:
AC176 2p | BCI82L 12p TIP32A 20p
AC176K Up | BCt8AL 10p TIP41A 80p
AC187K 3 | BC2t2L 12p TIP42A £1-00
AC 188K 20p | BC2I4L 14p w02 30p
AD133 €1-92 | gC257A 14p ZTX300 14p
AD136 ©-11 | BC2598 14p ZTX304 23p
AD149 52p | BCYS8 30p ZTX500 14p
AD161 42p | 8D130 70p ZTX504 45p
AD162 4p | BD13Y 49p

E.V. CATALOGUE 7
(issue 3)

112 pages of up-dated information ana
prices. More valuable than ever now that
our price stabilizing hasbeen introduced.
Includes a 25p refund voucher for spend-
ing on orders for £5 or more list value. So
before you even look at a screwdriver.
make sure you have your E.V. Catalogue
No. 7 issue 3to hand. Price. post paid 30p

PRICE STABILIZATION
Instead of changing prices from day to
day with ail the difficulties that brings.
EV prices are now held for 3 monthly
periods (as from April 1st) and then
reviewed to see if changes are necessary
for the next 3 months following
* So far this year we have held our

prices without increase.

DISCOUNTS
apply on all items except the few where
prices are shown NETT. 5% on orders
from £5 to £14-99; 10% on orders value
€15 or more.

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

CAPACITORS
DALY ELECTROLYTIC /n cans. piastic sleeved
2

{0 X9

1000mF/25V 34p 0/100 £1-91
1000/100 £1-00 2506

5000/100 £3-56 1000'50 50p

5000/25V 75p 2000150 70p S0

2000/25V 45p 5000 50 £1-44
POLYESTER TYPE C.280. Radial leads for P.C.B moununqo
W, 250V d.

king volta, c
158 022‘}0-033 @)
y 1
33 7p; 047 8p; 068 11p; 1:0 14p; 1-5 21p; 25‘

RED MICA. Working voltage 500V d.¢. Tolerance 1%

0-5pF.

Values in pFs—2-2 10 250 in 26 stages each 6p. 270-820 in
9 stages, each 7p.

1000, 1500, 1800 Sp; 2200 10p; 2700, 3600, 4700. 5000 V6p;
6800. 8200, 10,000 25p.

TANTALUM BEAD

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

POLYCARBONATE

Type B42540 Working Voltage—250V. Values In mF
0-0047. 0-0068, 001, 0-015. 0-022 each 4p
0-018.0-027,0-033.0-039.0-047, 0-068,0-082,0-1 each Sp
100 V. Values—0-1 §p; 0-12, 0-15 6p; 0-18, 0-22 7p; 0-27, 0-33
9p; 039, 0-47 11p; 0-56. 0-68 16p.

CERAMIC PLATE

Working voltage 50V d.c

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

ci)-
=)
o
)(bw;-y?

TD ?L'Zf;

E2)

POTENTIOMETERS
ROTARY, CARBON TRACK

Double wipers for good contact and long working fife

ELECTROLYTIC CAPACITORS QUALITY GUARAN P.20 SINGLE finear 100 ohms to 4-7 megohms. each t4p
Axis! Lead v TEE P.20 SINGLE log. 4-7 Kohms 10 22 megohms each 14p
uF IV B3V 10V 16V 25V 40V 63V 100V All goods are sold on the understanding JP.20 DUAL GANG lin. 4:7 Kohms to 2:2 megohms each 48p
047 — — » 11p :p that they conform to makers' specifica- JP.20 DUAL GANG log. 47 Kohms to 2-2 megohms
1-0 - - - P 4 tions. No rejects, seconds or sub- each 43p
2.2 — 11p 9 JP.20 DUAL GANG Log/antilog 10K. 22K. 47K, 1 megohm
o = 15— " s standard merchandise. j;':‘ N ' each 44p
10 1Mp — — ip 90 8p sp - o, -2 AL GANG antilog 10K only 48p
22 s 9 8 8p 10p VAT add, 25% to total value of orde;' 2A DP mains switch for any of above 14p extra
a7 » - Sp 8p 8p 8p 10p 1 excess will be refunded on request. Skeleton Carbon Presets, Decades of 10, 22 and 47 only
100 Sp 8p Sp 8p 9p 1Wp 12p 19p Every effort is made to ensure correct- available within llmits in ranges above.
220 :9 189 ‘gv :gv :gp };p HD i;a ness of information at time of preparing Type PR, horizontal or vertical 100N1-10MN each 6p
Jz0 D UD Up WD kD Up B D utting this advertisement to press.
1,000 1p 13p 13 17p 20p 25p 4p — and putting p SUDER
2,200 150 — — 28p Ip A1p — Linear or log mono 4-7K to 1 meg. In all popular vaiues
4,700 - — Bp 4p S8p — each 30p
10.000 42p 48p - - = ANTEX so|der|ng irons STEREQ, matched tracks. lin. or log. in all popular values
5 s bit 12 from 4-7K to 1 meg 60p
gé"z)z‘o 3:5 Sz::: b:l: ‘2: (E:seutcheon plates. mono, black or grey sach 10p
. ontrol knobs. bik/wht/ /grniblue/ i
RESISTORS rol knobs. wht/red/yeligriblue/dark grey %:::g’;z
Code  Walts  Ohms Tto§ 101099 100 up WAVECHANGE SWITCHES
{see note below)
c] i 4-7-470K 13 11 0-9 nett ;Dg": “2;';1/ i F;f:::Y each 33p MINITRON DIGITAL INDICATORS
3 + 4-7-10M 13 11 TADG STRIPYZB wl;y Y 11p 3015F Seven segment filament compatible with standard
8 : : ;-;gm }: ;: |%Q'IC mgldLuIes 0-9 and decimal point: 9mm characters n
v . . 16 tead €1-20
MO + 10-tM 4 33 NUTS, SCREWS, etc. Suitable BCD decoder driver 7447 £1-15
wWWw 1 0-22-0-47 1% 14 in lots of 100 each 3015G showing « or — & 1 & dec pt £1:20
ww 1 056390 12 10 4BA NUTS 34p; 6BA NUTS 28p: 3* 4BA Screws 30p; | oo ST Y
ww 3 1-10K * [ ' 6BA Screws 24p; Threaded pillars 68A. [EDS (Light Emitting Diodes) 25p
wWw 7 1-10K n 10 +° hexagonal £1-40; Plain spacers 3" £1-32. oto Cells cadmium suiphide. each a0p

Codes:

C  carbon tim_ high stability. low noise

MO - metal oxide. Elecirosil TR5 ultra low noise

WW - wire wound . Plessey

Values: All £12 except C §W. C W and MO W

€12° 10. 12 15, 18, 22. 27, 33, 39. 47. 56. 68, 82 and their
decades

E24 as E12 plus 11. 13
and their decades

Tolersnces

5% except WW 10% = 0-05(1 below 1011 and ;W MO 2%

Prices are In pence eech for quantities of the
same ohmic value and powar rating. NOT mixed
velues. (Ignore fractions of one penny on tots! valus o)
resisior order). Prices for 100 up In units of 100 only.

All postal communications, mail orders
ELE TR V E LT ' etc. to Head Office at Egham marked,
¥4 Section 4/6. S.A.E. with enquiries re-
quiring answers, please.
28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY Tw20 OHB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily; Sat. 9-1 p.m
NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M13 1NA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily; Sat. -1 p.m
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA. PO
Box 27, Swarthmore PA 19081.

16, 20. 24. 30. 36. 43. 51 62. 75 91
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PE SCORPIO Mk2
ignition system kit
new from

ELECTRO SPARES

* 6 OR12VOLT
*+VE AND - VE GR

Here's the new, improved version of the original PE Scorpio
Electronic lgnition System - with a big plus over all the other
kits — the PE Scorpio Kit is designed for both positive and
negative ground automotive electrical systems. Not just +ve
ground. Nor just —ve ground. But both! So if you change cars,
you can be almost certain that you can change over your

PE Scorpio Mk. 2 as well.

Contalning ail the components you need, this Electro Spares
PE Scorpio Mk. 2 Kt is simply built, using our easy to follow
instructions. Each component is a branded unit by a reputabie
manufacturer and carries the manufacturer's guarantee. Ready
drilled for fast assembly. Quickly fitted to any car.

When your PE Scorplo Mk. 2 is installed, you instantly benefit
from all these PE Scorpio Mk. 2 advantages:

¥ Easier starting from cold % Firing even with wet or oiled-up
plugs % Smoother running at high speed % Fuel saving

% More power fram your engine % Longer spark plug life

% No more contact-breaker burn.

Electro Spares prices:

De luxe Kitonly £10-85Inc. VAT and p & p.
Ready Made Unit £13.65Inc. VAT andp &p.
State 6V or 12V system.

Send SAE now for details and free list.

T X P AT S S S AR
FM VARICAP STEREO TUNER

As featured in the May 1973 issue of ‘Practical Electronics’.
Superb Hi-Fi tuner Kit now available from Electro Spares.
Including cabinet and all components — pre-set Mullard
modules for R.F. and |.F. circuits. Motorola .C. Phase Lock
Loop Decoder for perfect stereo reception. No alignment
needed. Guaranteed first time resuits — or send it back, and
we'll return itin perfect order (for a nominal handling charge).
Electro Spares price only £29-50 Iinc. VAT and p & p.

‘GEMINI’ STEREO AMPLIFIER

A superb unit with a guaranteed output of 30 watts RMS per
channel into 8 ohms. Full power THD is a mere 0.02%, and
frequency response is —3 dB from 20 Hz to 100 kHz into 8 or
15 ohms. Electro Spares have already sold 100s and 100s of
these Kits. Get yours now | Depending on your choice of
certain components, the price can vary from £60 to £60 inc.
VAT andp & p.
% All components as specified by original authors, and sold
separately if you wish.
Y Full constructional data book with specification graphs,
fault tinding guides, etc. 55p plus 9p postage.
Y Price List only. Please send S.A.E. (preferably § x 4
minimum) for full details.
Please allow minimum of 14 days for delivery.

ELECTRO SPARES

The Component Centre of the North
288 ECCLESALLRD.. SHEFFIELD S11 8PE(D)
Tel: Sheffield (0742) 668888
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PRACTICAL PAPERBACKS

FROM

FOULSHAM-TAB

THE COMPLETE SHORTWAVE LISTENER'S
HANDBOOK, by Hank Bennet

ELECTRONICS AND PHOTOGRAPHY, by
Robert M. Brown and Mark Olsen

GETTING THE MOST OUT OF YOUR
ELECTRONIC CALCULATORS, by William
L. Hunter

INDEXED GUIDE TO MODERN ELEC-
TRONIC CIRCUITS, by Robert L. Goodman

MODEL SAIL AND POWER BOATING ... by
remote control, by George Siposs

RF AND DIGITAL TEST EQUIPMENT YOU
CAN BUILD, edited by Wayne Green

AMATEUR FM CONVERSION AND CON-
STRUCTION PROJECTS, by Ken Sessions, Inr.

CAR STEREO SERVICE AND INSTALLATION
by Paul Dorweiler and Harry Hansen

COLOUR TV TROUBLES (FACTBOOK), by
the Editors of Electronic Technician/Dealer

ELECTRONIC TEST EQUIPMENT—and how
to use it, by Joe Risse

ELECTRONICS UNRAVELLED—A new
commonsense approach, by James Kyle

SIMPLIFIED COMPUTER PROGRAMMING

—The easy RPG way, by Kelton Carson

£2-10

£1-85

£1-85

£1-90

£1-80

£1-95

£2:10

£1-95

£2-30

£1-85

£1-90

£195

FOULSHAM-TAB LTD.
YEOVIL ROAD, SLOUGH, BERKS

UNREPEATABLE VALUE

BRANDED
TESTED
I __,.CQ!‘\PONENTS

RESISTORS 100 || I.C.s
for £1 ~SR322R.

Mixed quantities of 5% or xs\
1% 1 and } watt, including |f CAPACIT

100, 1000, 2009, 394, Il 25 for £1
175062, 1K, 1K5, 2K2, 2K7, {| |~ o0 F
3K3. BK2, 10K, 25K, 47K, | Including 220pF,
100K, 220K, 750K, and many
more.
TGHT EMITTI
AND RECEIVING 2 watt 45p
DIODES £1 set

T —]
NG

VHF AERIALS

5000pF
10,000pF, 0-1uF, 0-47uF, 1uF)
10uF, 100uF and many more,

SPEAKERS 2;" 8Q

DIODE IN751A only 25p
MOTOR
100f°r0£10LA FUSEHOLDERS

TRANSISTORS
AND I.C.s. 10 for £1 | REED RELAY

Panel MTG L675 60p

Mixed: 2N5294, 2N3638, Radiospares Type

9N3567, 2N5457, MCR1064. | RR18 50p

Postage 10p per order VAT included in prices. C.W.0. to:
GEORGE WASHINGTON LIMITED

HARBOUR ESTATE, SHEERNESS, KENT ME12 1RZ
Telephone: Sheerness 3076 Telex: 965088
A Technograph Group Company
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SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

RELAYS

Col. (1) | 2 3 4
Coil ohms

52 4-8 2c/o 70p*

Col. (2) 58 5-9 6 clo 80p
Working 185 8-12 oM 60p*
d.c. voles 230 9-18 2 cfo 70p*
Col. 3 430 15-24 4 ¢/o 80p*
Contacts 700 12-24 2 c/o 60p*
Col. (4 700 1'6-24 4M 2B 60p*
Price 700 16-24 4clo 80p*
1.250 18-36 2cjo 60p*
HD = 2.500 31-43 2c/o HD | 60p*

Heavy duty § 2,500 36-45 6M 60p
9,000 40-70 2 clo 60p*
15k 5-110 6M 60p*

*Incl. Base. All pricesincl. P. & P.

OPEN TYPE RELAYS

6 VOLT D.C. | make contacts 35p. Post |5p.

9 VOLT D.C. RELAY

3 cio 5 amp contacts. 70 ohm coil. 75p. Post |5p.
12 VOLT D.C. RELAY

3 c/o 5 amp contacts. 120 ohm coil. 7Sp. Post 15p.
24 VOLT D.C. 3 ¢/o 75p. Post I5p.

2 HD c/o 700 ohm coil. 75p. Post {5p.

4 c/o 300 ohm coil. 85p, Post |5p.
ENCLOSED TYPE RELAYS

24 VOLT A.C. Mfg. by ITT.3 h.d. c/o contacts.
55p. Post 10p. Base I5p.

55 VOLT A.C. RELAY

3 h.d.c/ocontacts. Price 55p. Post 10p. Base 5p.

IBOO VIOLT A.C.2c¢c/osealedeype. 7Sp. Post 10p.
ase

240 VOLT RELAY

3 h.d. ¢c/o contacts. Price 75p. Post I5p. Ocral

plug in base |5p excra.
230/240 VOLT A.C. RELAY. Mfg. by Arrow 2 h.d.

IPS am;; c/o contacts. Amp connectors. Price £I.
st

220/240 VOLT A.C.RELAY

3 cj/o amp contacts. Sealed Mfg. ISKRA.

£1-25. Post 15p. Base |5p extr:
CLARE-ELLIOTT TYPE RP764I GB

Miniature relay. 675 ohm coil. 24 Volt D.C. 2 clo.
70p post paid.

110V. 2c/o. 20 amp contacts. £1:25. Post 10p.
Many others from stock-—phone for details.

VERY SPECIAL OFFER

Honeywelt Type NI100
10A changeover micro switch,
10 for £2:50. Post 25p. N

PUSH BUTTON

MICRO SWITCH. 5 amp.
contacts. NEW. 20 for £2. Post
15p. {(Min. order 20). Ditto press
to break, 20 for £1-50, Post |5p.

Post 15p.

c/o

SUB-MINIATURE REED
RELAY 3-9Vd.c. 250 ohm Coil
Single make, size |3 3 x fin.
Outstanding Value only
£l for six, £1-50 for ten.

{Min. order
six.)

TRIAC
Raytheon Tag symmetrical Triac. Type TAG.
ISO/SOOV. 10 amp, 500 p.i.v. Glass passivated plastic
triac. Swiss precision product for long term
reliability £1-00. Post 10p. (Inclusive of Data and
application sheet.) Suitable Diac I8p.

230/250 VOLT A.C. SOLENOID

Approx:muely I&lb pull. Size of feet 1§° x | %",
Price £1.00. Post i5p. N b “

24 VOLT DC SOLENOIDS

UNIT containing | heavy.duty solenoid approx. 251b

pull | inch travel. Two » approx. IIb pull { inch
travel. 6 approx. 40z. pull } inch travel. One
24 volt d.c., | heavy ducy single make relay.

Price
£2-50. Post 75p .
COIN MECHANISM (Ex London Transport)
Unit con(aunlng selector mechanism for Ip. 2p and
5p coins. Micro switches, relays, solenoid operated
hopper. 24 volt D.C. Precision built to high stand-
. ard. Incredible VALUE at only €2.50, Post 70p.

‘STC’ 6" RED ALARM BELL

24/48 volt DC. Brand New. ‘“
o)
L=

Price £4, Post 50p.
200/250V AC/DC. Brand New, Price £5. Post 60p.

ABSOLUTE BARGAIN

‘GENTS’ 6 ALARM BELL

CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd.
Precision continuously rated,
smooth running, 230/240V a.c.
motor 80 cf.m. As illustration
but with round aperture. £6.50
Post 50p.

VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (| amp) £10-00
0'S KVA (24 amp) (MAX) £11-50
| KVA {5 amp) (MAX) £16.50
2 KVA (10 amp) (MAX) £30-00
3 KVA (15 amp) (MAX) £33-00
4 KVA (20 amp) (MAX) £60-00
7-5 amp (MAX) £102-50
CARRIAGE AND PACKING EXTRA
OPEN TYPE | amp {pane! mount) £10- 00

L.T. TRANSFORMERS

0,6, 12 Volt at |10 amp. £5-60. Post 70p.
Q, IO 17, 18 Voit at 10 amp. £7.90, Post 70p.
0. 4, 6,24, 32 Volt at 12 amp. £9-90. Post 70p.
0,6, 12 Volt at 20 amp. £9. Post 70p.
0, |2 24 Volt at 10 amp. £9-20, Post 70p.
0,6,12,17,18,20 Voltat 20amp. £10-40. Post 70p.

Oxher types to order at short notice—Phone your
enquiries.

AUTO TRANSFORMERS

Step up step down
0-115/200/220/240 Volts.
150 wate £3-50, Post 50p.
60p. 500 watt £9-20. Post 75p.
Post 90p.

REVERSIBLE MOTOR
A.E.l. 5 h.p. reversible motor 100/
120 volt A.C. 50/60 cycle 140071680
r.p.m. Flange fixing. Dia. 47,
length 6%, shaft 17 x §”. Brand
New. Price £2-50. Post 50p. Suit- y

able 110/240v. 150 watt Auto Transformer £3-50.
Post 50p. {(Post for both items together 75p.)

230/240 VOLT A.C. MINIATURE MOTOR.
20 R.P.M. Pricetl. Post I5p.

BODINE TYPE N.C.I.
GEARED MOTOR

(TypeJ) 71 r.p.m.torque i01Ib. in.
Reversible 1/70th h.p. cvcle 0-38 X
amp. (Type 2) 28 r.p.m. torque 20

Ib. in Reversible 1/BOth h.p. 50 cvcle 028 amp.
The above two precision made U.S.A. motors are
offeredin 'as new’ condition. Input voltage of motor
115V A.C. Supplied complete with transformer for
230/240V A.C, input.
Price, either type £6:15,
former £3.75. Post 50p.

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

33 r.p.m. 301b. ins.
Fitted with mounting
Brand Ne 14, Post £1.00.
(Total priceincl. VAT £16-20).

9-12VOLT D.C. GOVERNED REVERSIBLE
MOTOR

Machine cut gear train, giving
final speed of 2 r. p.m. w:(h cam
driving 3 sub-miniature micro-
switches (removable). Spindle
I2Zmm long 6mm dia. Built to
PO spec., in heavy metal hinged
case. £3-75. Post 40p.

POWER RHEOSTATS ! !¢

75 watt £2.64. Post 40p.
300 watt £6-20. Post
1000 wate £12-00,

Post 65p or less trans-

Reversible.
feet.

Superior Quality Precision Made,
NEW POWER RHEOSTATS

New ceramic construction, vitreous
enamel embedded winding, heavy
du[y brush assembly, continuously
rated

25 WATT 10/25/50/100/150/250/500/ 1 k/}-Sk{2-5k
ohm. £1-70, Post I5p.

50 WATT |/5/I0/25/50/I00/150/500/Ik ohm
£2-10. Post

100 WATT |ISIIOIZSISOI|00/150/500/|k/l 5k/2-5k/
3:5k/5k ohm £3-30. Post 25p.

Black Silver, Skirted knob calibrated in Nos. 1-9
tiin. dia. brass bush. Ideal for above 22p each.

INSULATION TESTERS , NEW!

Test to |.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 61b.
500V, 500 megohms. £30. Post 80p.

All Mail Orders—Callers—Ample Parking
Dept. PE6, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560

Showroom open Mon.-Fri
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All prices are subject to

8% VAT. (8pin the £)
To all orders add 8% VAT to total
value of goods including carriage/
packaging

SERVICE
TRADING CO.

STROBE! STROBE'

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
RANGE OF FOUR STROBE KITS FROM
STOCK. PRICES FROM £630 to £22.
S.A.E. for details.

STROBE!

COLOUR WHEEL PROJECTOR
Complete  with oil-
filled colour wheel.
100 watt lamp. 200/
240V AC. Features
extremely efficient op-

tical system. £20-50.
Post 80p.

Extra colour effect
wheels  from  stock.

S.A.E. for derails.

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 £18,
Post £1. Spare bulb £8. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES
2t 20 watt, £4.25. Post 40p. (For use in
standard bi-pin. MINI. 12in 8 watt, £1-60,
Post 25p. 9%in 6 watt, £1-30. Post 25p.
Complete ballast unit and holders for 9in and
12in tube, £1:70.  Post 25p. (%in and I2in
measures approx.)

METERS NEW
84mm diameter

MO65/1, A d.c: M065/15. 15A MF_Y
c.; 5065/5, 5A a.c.; S065/10, 10A @327
ac.; S065/15, I5A a.c. ALL AT

£2:50. Post 20p.

90mm diameter

65C5/2, 2A d.c. M/C; 65C5/5 SA d.c. M/C;
65C5/10, 10A d.c. M/C; 65C5/20, 20A d.c.
M/C; 65C5/50, S0A d.c. M/C.

62T2/1, 1A a.c. M/I; 62T2/20, 20A a.c. MII
61T1/300 300V a.c. M/l. ALL AT £2
Post

6SL5/300 "300V a.c. R/M/C. £2-75. Post 20p.

64mm X 56mm RECTANGULAR

METERS

B5CI1/5, 5A d.c. M/C; 85C1/20, 20A d.c. M/C;

85L1/5, 5A a.c. R/M/C; BSLI/I0, I0A a.c.

R/M/C BSL1/300, 300V a.c. R/M/C. ALL
T £3. Post 20p.

ROTARY VACUUM AIR PUMP AND
COMPRESSOR

Carbon vane, oilless, 100/115V a.c.,
;;h p. motor, 50/60 cycle, 2875/3450
r.p.m., 20 in vacuum, comp. {-25 t
cfm., 10 p.s.i. (approx. figures).
New unused surplus stock. Supplied
with electrical connection data. FRACTION OF
MAKERS' PRICE £12. Post 50p. Suitable |110/240V,
150 watt auto transformer £3-50. Post 50p. (Both
items together Post 75p.)

PROGRAMME TIMERS
230/240V a.c. 15 r.p.m. Motors M8 ;
Each cam operates a c/o micro '”” lluu,, I
switch. Ideal for lighting effects,
animated displays, etc. Ex equipment

tested.
2 cam model. £2-00 post 35p.
4 cam model. £2-50 post 35p.
8 cam model. £4-75 post 40p.
8 cam model, each cam fully adjustable. 6 r.p.m.
M.i.g. by Magnetic Devices. £7-50, Post 35p.

A.C. MAINS TIMER UNIT
G

Based on an electric clock, with
25 amp. single pole switch,
which can be preset for any
period up to {2 hrs. ahead
to switch on for any length
of time, from 10 mins. to
6 hrs. then switch off.
addition.” 60 min. audible
timerisalsoincorporated. Ideal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.

20y
ey
@

Size 135mm x (30mm x 60mm. Price €2. Post
40p. (Totalincl. VAT and Post £€2:59).
600 WATT DIMMER SWITCH

Easily fitted. Fully guaranteed by makers.
Will control up to 600W of lighting
at  mains

except fluorescent i voltage.
Complete with simple instructions.
£2.75.

Post 25p.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576
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RATES: 11p per word (minimum 12 words). Box No. 30p extra. Semi-Display £8.50 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, ‘'Practical Electronics” IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

RECEIVERS AND COMPONENTS

LED 8 dia | 0 125 0-2 gCI)éKET
RED 15p | 19p | 8 pin

with Data | GREEN | 27p | 33p | 1%in

ciote  [VELLOW | 27p | 3p | VP

BRAND NEW COMPONENTS BY RETURN,
Electrolytics, 16V, 25V, 50V, 047, 1-0, 22,
47, 10 m]‘ 4p; 22, 47, 4}p (50\ Sp) 100, G?
(50V, Tp); 220, Tp (50V, 9p); 500, 9p (50V,
14p}); 1()()()/2;')\', 15p. Subminiature bead- type
tantalums, 0-1/35V, 02235V, 0-47/35V,
1-0/35V, 2-2/35V, 4:7/35V, 10/20V, 22/16V,
47/6V, 100/3V, 9p. Mylar Film 100V, 0-001,
0:002, 0-005, 0-01, 0-02, 24p: 0-04, 0-05, 3p.
Mullard tubular polyester 400V L6 series,
0-001.0-022, 3p: 0-033-0-1, 4p. Mullard
polyvester 160V tubular or 250V miniature for
vertical mounting, K6 sories, 0-01-0-047, 3p;
0:068, 01, 4p; 0-15, 0-22, 5p; 0-33, 6p; 047,
8p; 06‘3 lop. 1-0, 12p, 1-5/250V, 16p; 2-2/
._.)()V 19p Mullnrd mlnnture (333 ceramics
63V 1'312 series 293 1-3 pl'=47 pF, 24p: 56 pF-~
330 pF, 3p. Plate ceramics 50V K6 series
470 pkF-47,000 pF, 2p. Polystyrene 63V,
E12 series 10 pl™-1,000 pl", Zip, 1,200 pF-
10,000 pt', 34p. DMiniature highstab. carbon
filln resistors AW E12 series 5% (109, over
1MQ) 1Q-10 MQ, 1p; 1N4148, 3ip; 1N4002,
5p; 1N4006, 7p. Postage IOp Prices VAT
inclusive, THE C.R. SUPPLY CO., 127
Chesterfield Road, Sheflield, S8 ORN.

INFRA-RED | 550uW axial lead, 49p
LEDS witn pate |1-5 mW TO46, £1-10
OPTO-ISOLATORS wlith Data OP. AMPS
IL74 1-5kV, 150kHz £1 ;2?3";,", gg:
4350 2-5kV, SMHz £2.25 748D 1L 36p
THYRISTORS 50V 100V 400V

2 L4 B
TOB6 3A 27p  35p  S0p | ZNO 15p
Mica + bushes TO3 TO66 5p| Daio Pen 70p
AC127/8 15p | 2N2926(R)  7p
AF117 20p | 2N2926(G) 12p | |N914 3p
BC107 10p | 2N3053 15p | IN40O1 5p
BC108 9p | 2N3055 41p | |N4g02 6p
BC109C 12p | 2N3702/4  12p | |N40O4 7p
BC147/8/9/  10p | TIS43 28p | iN4148 P
BC157/8/9/ 11p | MPF102 40p | Oa47 6p
BC169C 12p | 2N3819 25p | 0A81 P
BC177/8/9/ 17p | 2N3823 30p [ OA91 Sp
BC182/3/4L 1ip 0A9S 5p
BC212/3/4L 12p | VOLTAGE REGS. | (xong 6p
BCY?0 15p | 7805 Plastic 5V | 050 I
BCYT! 22p | 1-5A £1:50
acyr2 12p | L129 Plastic 5V BRIDGE RECTS.
BFY50/51  18p | 600mA £1-40 50v 30p

1 10p 2A 100V 6p
2N706 10p | ZENERS B2ZY88| 24 200V 41p
2N2904/6 1up 2:7-33v 9p| 2A 400V 46p

PRICES INCLUSIVE + 15p P. & P. (1st class)

" ISLAND DEVICES, P.0. Box 11, Margate, Kent

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

BETA DEVICES
FOR BETTER PRICES

TRANSISTORS DiopEs
ACISTBpr 0-40 | INoiis ek i
BCI0%/ aviz . )
BC 108 009 | 1NavoI2 s -3
BC 109C on INS401 1 36
BC 113 014 L8
BCY 5 vo-u SGS . ;Nmss L S
(AL 0-13 | MiNiTRON 0isE | T4C DAL 0%
SQ? 3~zo L1400 BRIDGES
8 1A 100V 020
BEYSISY 012 | GLLSOCKETS o ieov  ew
Nines z-n t4-Pin 012 | MANOV 200
TIPoA  gay [P Ot | zenems
TIPIIA 061 ALL prices BZY#8 3.3V~
TIP4IA 074 include VAT 33V 5% 005

ALUMINIUM ELECTROLYTIC CAPACITORS
F 22uF 47uF loouF zzouF 470»F 1 000uF
16V 007 0-07 0-07 O . 0 02
25V 0:07 ©0-07 o0:-08 DIO OIJ lll‘ 016

TTL AT LOW PRICES!
ALL PRICES INCLUDE YAT (AT 8%)
ALL FULL SPECIFICATION B
FAMOUS MANUFACTURERS

Type 1/24  25/99 | Type 1/24  25/99
7400 0.14 0-13 | 7460 0.14 013
7401 014 0-13 | 7472 0-28 025
7402 014 0.13 | 7473 033 0-31
7403 0-14 013 ' 7474 0-33 03|
7404 0-16 0-15 | 7475 0.50 0.45
7405 0-16 0:15 | 7476 0-34 031
7408 0-16 0-15 | 7480 0.47 0-42
7410 0-14 0-13 3 0-89 0-80
7412 0.16 0-i5 | 7486 0-30 0.26
7413 0-32 031 | 7489 3.50 3.20
7417 0.30 029 | 7490 0.48 0-44
7420 ‘0-14 0-13 | 7491 0-83 0.77
7427 0.27 025 | 7492 051 0-46
7430 0-14 0.13 | 7493 0.48 0-44
7432 0-27 0-25 | 7495 0-68 0.6l
7437 0-29 0.26 | 7496 077 0-69
7440 014 0-13 | 74107 0.34 0-31
7442 0.69 0.63 | 74121 0.34 0.31
7445 0-89 0.79 | 74123 0.68 0.6}
7447 0.89 0.79 | 74144 0.79 072
7450 0.14 0-13 | 74145 0-86 0-76
7451 014 0.13 | 74157 0-87 0.79
7453 014 0-13 | 74175 0.99 0-90
7454 014 0:13

MAY BE MIXED TO QUALIFY FOR
QUANTITY PRICES.

IN400]  43p ZTX109 11§p ZTX312 I2p
IN4002 Sp ZTX300 14p 2zTX313 14p
[N4003  Sip ZTX30l 158 7TX500 14
R B % ZzTxs01 Isp
ZTX107 t0p ZTX310 10p ZTX502 20p
ZTXI08 83p ZTX3i1 I2p ZTX503 16p

MULLARD C280 Polyester Caps (all pF):
0-01, 0-01S 3ip; 0022 0:033, 0:047 Syp.
0-068 4p; 0:1,0-15

Send S.A.E. for latest catalozue (includes TTL
pin layout guide). 10p P. & P. on orders under
£2, otherwise POST FREE. GOODS
SENT fst CLASS POST. ALLPRICESINCLUDE

VAT,
J. C. JONES
Dept. PE6, 46 BURSTELLARS, ST. IVES,
HUNTINGDON PEI7 4XX
(MAIL ORDER ONLY)
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C.W.0. PLUS P.P. 15p TO
BETA DEVICES
Abbey C . ig ge Street.

Abboy Essex

VALVES. Radio, TV, transmitting, industrial
1930 to 1975. Many ohsolete, 2,000 types in
stock. List 20p. We wish to purchase new
and boxed valves, also transistors. (0OX
RADIO (SUSSEX) LTD., The Parade, East
Wittering, Sussex. Tel. West Wittering 2023.

DRY REED INSERTS

Vs e i, ¥
e, v ;-

Overall length [:85° (Body length [-1%),
Diameter 0-14°. Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 785,
per dozen; £4:-12 per 100; £30-25 per l,C)O()p
£275 per 10,000. VAT and post paid,

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Bussex 08903 34897

CLEARING DISTRIBUTOR 8TOCKS, tran-
sistors. diodes, components, etc. Sample
pack 65p incl. postage or send stamp for list.
REDHAWINK SALES LTD., 10 Maple Lodge
Close, Rickmansworth, Herts. ~ Mail order
only.

3 ASS. M.C. METERS £1.30 (40p). BANK OF
20 NEONS74p(| Ip). 5-FIGURE RESETTABLE
COUNTER 18/22V, works on 12, £2.50 (30p)
BOX WITH 20 x LA2 POT COR S +12
1% CAPS £1-50 (50p). COPPER CLAD FIBRE
GLASS PANELS 124 x 7in 80p; 18 x 4in 75p
c.p. COPPER CLAD PAX. PANELS 5% x
Stin, 6 for 65p; 8 x %4in, 3 for £1; 16 x & m,
60p; 12 x 12in,60p. AIIP.P. 74SERIESI Cs
PANE (s) 10’ for 80p (10p). List of Va|upaks,
Computer panels, etc. 12p. Refund on purchase.
7ib ASSORTED COMPONENTS £2 c.p.

. J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 INL
Postage in brackets Mail order only

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfleld Rd., Salford 6, Lancs.

Tapped Auto Transformer, 240V-]10V,
80 watts, £1°75 P,P. New.

Tapped Auto Transformer, 240V-115V,
200 watts, £4 P.P. New.

100 Watt Valve Output Transformer.
KT88s, etc. 8 or 150 or 100 volt line out-
put, £12 P.P.

FM Tuner with R.F. Stage and A.G.C,,
3 transistors, neg. earth, 2{X2X I4 in with
circuit, £1-37§ inc. P.P.

Crouzet Geared Motors, 30 r.p.m. New,
£1-54 inc. P.P.

UHF TV Tuners. Transistorised, £1-85
inc. P.P.

Panels with 1.C's on 74p per 1.C. min.
order |01.C's.

Transformers. 7:-5V+7-5V 1A, £1 inc, PP,
12-0-12V, 100mA, £1°10 inc. P.P. 9-0-9V,
100mA, £1°10inc. P.P.29V 50mA, 85p inc.P.P.
6-0-6V, 100mA, £1°§0 inc. P.P.
Transformer. 24 volt, approx. | amp +
6:3V CT approx. 500mA, £1°40 inc. P.P.
Transformer. 20 volt, | amp, £1°25 P.P,
Transformer. 45 volt, 2 amp, £3 P.P.
P.C.Board.S/S, 5 X 54in, 10 for £1 inc.P.P.
Transistorised Timer, Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, £2 inc, P.P. Size 3" X 2" X 2",
Power Unit Components Transformer.
18 volt | amp F/W bridge rectifier, 2 1250
mfd capacitors, all new £1°40 per kit. P.P.
Electrolytic Capacitors, 4,000 MF, 50vW,
44" X 13" 80p. inc. P.P.

Mixed Pack of C280 series Mullard capaci-
tors. 100 for £1°15 inc. P.P.

4 Panels each with XN3 type Nixie tube
ON £1°85 inc. P.P. Min. order 4.

PRECISION POLYCARBONATE CAPACITORS

ALL HIGH STABILITY—EXTREMELY LOW LEAKAGE

440V AC (£ 10%) 63V Range

0-1uF (1§"x{") 50p +1%  +£2% 5%
0-22uF (14" §°)  59p | 0-47uF  66p  46p  86p
026uF (14" ")  62p | 10uF  66p , B56p 48
0-47uF (14°x§") 7lp| 22uF 80p 65 55p
0-6uF (13"x1%) 75p| 47uF £1:30 £1.05 85p
0-68uF (2°x1") BOp | 6:8uF 21.64 £1.29 £1.09
10uF (2°x1*)  lp [ 10-0u4F £2.00 £1.80 £1.40
20uF (2°x1%) £1.2 | 15°0uF 2275 £2.16 £1.80

TANTALUM BEAD CAPACITORS—Values available:
0-1, 0-22, 0-47, 1'0, 22, 47, 6:8uF at 15V/25V or 35V;
10-0uF at 16V/20V or 25V; 22:0uF at 6V/10V or 16V ;
33:0uF at 6V or 10V [ 47+ 0;41" at 3V or 6V; 100-0uF at 3V,
ALL at 10p each, 10 for 85p, 50 for £4,

TRANSISTORS: | BC183/183L 1llp | BFY50 20p
BC107/8/9 8p | BC184/184L 12p | BFY51 20p
BCl114 12p | BC212/212L l4p | BFY52 20p
BC147/8/9  10p | BC547/558A 12p | AF178 30p
BC1563/7/8  12p | BF194 12p | OC71 i2p
BC182/182L 1lp | BF197 13p | 2N3053 50p

POPULAR DIODES—I1N914 8p, 8 for 45p, 18 for 90p;
1N916 8p, 6 for 45p, 14 for 90p; 1844 5p, 11 {or 50p, 24 for
41; 1N4148 59, G for 27p, 12for 48p; IN4001 54p; IN4002
C%. IN740(|3 8ip; IN4004 7p; IN4006 74p; IN4006 8p;
007 8ip
LOW PRICE ZENER DIODES—400mW, Tol. +5%
SmA. Values available: 3V, 3.3V, 36V, 4-7V, b-lV,b'GV,
6:2v, 6-8v, 7-5Vv, 82V, 9.1v." 10V, 11V, 12V, 13V,
18-5V, 18V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, 33V,
ALL n. ki) elch 6 for 39», 14 for Bip. SPECIAL OFFER:
100 Zeners for £5-50.
REBISTORS—High stability, low noise carbon film 59,
1 W at 40°C, }W at 70°C. E12 series only—{rom 2:2Q ta
2:2M Q. ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one vajue. SPECIAL PACK: 10 of each
value 2:2(} to 2:2M Q (730 resistors) £5.
SILICON PLASTIC RECTIFIERS—15 amp, brand new
wire ensdoed DO27: 100 P.I.V. 7p (4 for 26p); 400 P.I.V. 8p
(4 for ).
GBORIDgE RECTIFIERS—2{ amp: 200V 40p; 350V 45p;
SUBMH!IATURE VERTICAL PRESETS—0:1W only:
ALL at Bp each: 500, 1000, 2200, 4700, 6800, 1kQ,
22k O, 47k, 6:8kQ, 10kQ, 15k, 22kQ, 47k0
100k, 250Q1, GBOkn 1M, 2.5M, 5M.
PLEASE ADD 15p ROST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COBT OF SEA/AIRMAIL.
PLEASE ADD 8% V.A.T. TO ORDERSB

Send 8.A.E. for lista of additional ex-stock items.
Wholesale price lists available to bona fide companies.

MARCO TRADING

Dept. E.6, The Old 8chool, Edstaston,

Nr. We m, Shropshire
Tel.: Whixall 464/465 (HTD 0948 72)
{Proprs.: Minicost Trading Ltd.)
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PROFESSIONAL SERVICES

— e

PATENTS AND TRADE MARKS., KINGS
PATENT AGENCY LIMITED (Est. 1336).
B, T. King, Divector, M.EMech.1i., Registered
Patent Agent, I46a Queen Victoria Ntreet,
London, EC4V 5AT.  Booklet on request.
Tel. 01-248 6161. Trlex 833805, .

FOR SALE

P.E. SYNTHESISER KEYBOARD. (‘omplete
assembly, built and tuned, in cabinet, Offers
around £70. Tel. Waterlooville  (ilants)
52791.

HEATHKIT10-18U O8CILLOSCOPE, unmarked
and in perfect working order, £30. Tel.
01-903 2356.

3 OCTAVE KEYBOARD, Dewtron synthesiser
modules, worth £70, sell £45. 'Tel. Coleshill
63282,

CLEARING MY WORKSHOP. Heathkit
frequency counter 1B-1101, list £114 only £50.
Heathkit sine square wave generator, list £63
only £25. Heathkit RF generator RI-1U,
list £34 only £15. Heathkit signal tracer,
list £24 only £10. Heathkit service hench
VVM IM-28U, list £41 only £20. Heathkit
multimeter MM-1U, list £28 only £15. Heath-
kit solid state 0-5-50V d.c. power supply,
list £63 only £30. British National Radio
School Oscilloscope only £10.  Also Heathkit
dottble beam oscilloscope 10-105 with small
fault (no time to fix it) henee price only £110.
Will sell the lot for £250 cash and throw in
hundreds of components in cabinets. Call or
write. MUMBY, PPetham House, Little Lane,
Wrawby, Brigg. Humberside, Not Fridays,
Saturdays.

SERVICE SHEETS

S8ERVICE SHEETS, Radio, 1V, etc. 8,000
models. Catalogue 20p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

BELL’S TELEVISION SERVICES fur service
sheets, mamials, books on radios, T.V.s, etc.
Service sheets 50p plus 8.A.E. Free book lists
on request. Back issues of P.W,, P.K., E.E,,
TV available 25p plus 9p post. S.AE. with
enquiries: B.T.5. (Mail Order bept.), 190 Kings
Road, larrogate, Yorks. Telephone (0423)
55385,

WANTED

"“RADIO & TV SERVICING’ hooks wanted
from 1961 ouwards, any (uantity. £2 paid per
copy by return of post. BELL’S TELE-
VISION SERVICES, 190 Kings Road,
Harrogate, Yorks. Tel, (0423) 55385.

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

WANTED—1970 P.I. Working Proton Mag-
netometer, price to: THOMSON, I1 (orona-
tion Way, Bearsden, Glasgow, (61 1DV,

LADDERS

LADDERS,
Telford 586644 for brochure.
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STEREQ Pickup Pre-amp RIAR,

Suitable p.u.’s 2-10mv output.
Features ultra low noise IC 70dB.
type. Max. output up to lv. rms.
(dep. on input). Frequency Response
20Hz-100KHz. Mains powered for
easy installation.

£5+95 incl. VAT. P. & P. 15p.
S.A.E. for details of other modules.
P. F. STEVENS Electro-Acoustics

8A CLARENCE ROAD
SOUTH BENFLEET, ESSEX

DIGITAL CLOCK CHIP, AY-5-1224, with
data and circuit diagram, £3-66 plus VAT,
“Jumbo” LED digits (16 mm high), type
DL-747, only £2.04 each plus VAT, post
free. GREENBANK ELECTRONICS, 04 New
Chester Road, Wirral, Merseyside, L62 5AG.

LIGHTING CONTROL UNITS

;x 11kW per channel sound-to-light converter using
isolated control circuitry tor maximum safety. The
}Jnl_t comes in kit or ready built form and features

dividual itivity 0 itivity range switch
and dimming switch. (Bypass controls as an optionai
extra.) Kit: £13-99. Ready built: £18-99
Details of dimmers, sequencers and other lighting

control units available on request.
Mgil order or written enquiries only to:

SELEKTRON
21 Prior’s Road, Windsor, Berks. SL4 4PD

HARDWARE. Comprehensive range of
screws, muts, washers, etc. in small guantities,
and many useful constructors’ items. Sheet
aluminium  to  individual requirements,
punched, drilled, etc. Fascia panels, dials,
nameplates in etched aluminiumn. 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 9NF.

BE PROUD OF YOUR WORK AND BUILD
IT IN A BEC (Book End Chassis)
PUNCHING SERVICE IF REQ'D.

) GB184:75 14 x 8 x 2in
Prices GB1A £4-42 § x 6 x 2in
include e ’ ) GB2§5-50 14 x 7 x 3n

GBI E£5-83 14 x 9 x 4in
P.&P. 5p ~ GB4£8-20 14 x 9 x Bin
A beautitully designed modern cabinet with simulated
black leatherette top (PVC bonded to metal)

VAT included in price

The PE ORION HI-FI STEREO AMPLIFIER uses
our GB1 Bec cabinet (illustrated in Jan. 1975,
Practical  Electronics). Unpunched £4-5¢;
Punched with lettersd front panel £8-53.

S§.A.E. with enquires please.

H.M. ELECTRONICS (PE), 275a Fulwood
Road, Sheffleld S10 :())BD (Behind Broomhill
P.O)

GLASS FIBRE P.C.Bs for all projects. Drilled
and tinned. Send master print and 30p per
board plus 5p per square inch. ELECTRO
CIRCUITS, 4 Higheliffe Way, Wickford,
Essex.

fibre optic suppliers

MARE'S8 TAILS. Build a decorative display with this
fi unit, 22 +

TRIACS (plastic) 10.4/400V 64p (60p for 3+).
Diac 19p. NE555V 58p (55p for 3+). LED's
0-2 in. dia. red 20p; amber, green, yellow, Z6p.
P& P.olop. Add VAT, C.W.0. T. K.
LLECTRONICS, 106 Studley Grange Road,
London, W7 2LX.

BULK OFFERS

specification and marked,

IN400I1_£2.5 IN4002 £2-80; 1N4003 £3-20;

60 IN4005 £4.30; 6 £4-70;
tN 0 4148 £2.20 07 £7§ BCI08
£7;1BC109 £7) B A£8] 8 148
£5;° 8 5} BCi58 £6; BCI59
£8; BCI6] £i0; 5TED; BC328£10; BCS48
£6; BFI173 €14; BFI81 £20; BF194 £6; BF|95
£6; BSY9SA £6; 2N2646 £34; 2N3055 £28;
NE555V £38; 709C £16; 741C £19.
ALL PRICES PER MINIMUM @TY. OF
100 DEVICES. Add 30p for reg'd. post.
Ferric Chloride £30/100 |Ib bags.
Miniature mains transformers, 100mA sec.
6-0-6V £5/10; 9-0-9V £5.50/10; 12-0-12V £6/10.
400mW zeners, most values £5/100. ) A
Assorted small value capacitors—ceramic, mica,
etc., £26/10,000. Assorted C280 capacitors
polyester £26/I0.000.£ Vlero ard-8
Qlh 0 ha 3/1Q0

0
in spindle 33mm d

plastic, gold insert for
0. BT With DP switch, 42mm

13mm £3/100.

Minimum odér £5. Carr. free. Add VAT at
current rate,

JUNIPER ELECTRONICS (PE2)
P.O. BOX 61, SOUTHAMPTON

Add 10p P. & P. for orders under £2.
Data. andcircuitswhereappropriale,
supplied with orders or available
separately (send 9in x 4in S.A.E)
ADD VAT at 8 %.

SINTEL

OISPLAYS CLOCK iCo—PCBs—NIT
DL704(Econ) 0:3in CC £0-95 | MK5020N Alarm £5-60
oL7e7 @ 3in CA £1-70 | PCBs, aki. for above £2-45
DL747 0-8in CA £2-45 | PCB for 6 x DL704 £1-38
NSN33 3 % 0 12in CCE1-85 | ¢dig Alerm CI. Kit £18-38
MANIM 0-12in CC €0-48 | (leea case, sws, trfmr. LS)
FNDSOO 0-25IN CC £1-15 |. CT7001 Date/Alarm £5-95

SOLOERCON Plns 100 for 50p. 400-£2. 1000-04. 3,000-£10.50
CMOS from RCA and MOTOROLA

CDAOZAE  £0-23 CDAOTIBE  £0.28

CO4042AE  £1-37 CD407IBE  £0-28

CD4049AE  £0-82 CD4QBSBE  £1-17

£0-82 CO40B8BE  tt-17

CD40638E  £2-22 MC14501CP  £0-32

DA0GBAE  €1-05 MC14510CP  £1.77

CD4083BE  £0-28 MC14538CP  £1.87

Other displays. ICs. RCA CMOS. Reaistors, etc. avalisble: send S.A.E or
phons (9.30 to 7p.m.) for further Information.

BINTEL, 338 ASTON STREET. OXFORO.

CD4001AE

Tel. {0885) 43203

22in diameter with 7,000
fibres. Looks Immaculate. £10.
FIBROFLEX SIZE 1. Flexible 440 strand glass light conduit,
bundle dia. 1-14mm. 40p per metre (£3 per 10m).
FIBROFLEX SIZE 4. 2-28mm bundle dla. £1-50 per metre
{£12 per 10m).
CROFON 1810. 84-strand plastic light conduit, bundle dia.
1-8mm. O.D. 3-3mm. £1-20 per metre (£9-30 per 10m).
PLASTIC OPTICAL MONOFIBRE. For multiple ilumination
from one source, internal illuml; affects,
opticat coupling, etc.
FP20 (0-5mm dia.}—50p per 10m; £4 per 100m.
FP40 (1mm dia.)—£2-20 per 10m; £14 per 100m.
FPBO (1-5mm dia.}—£4 per 10m; £30 per 100m.
OPTIKIT 103. Contains 2m Crofon 1610 plus 5m each FP20,
FP40. FPBO pius polishing compound. A handy pack for
the experimenter. £4-90.
LENSES AND REFLECTORS. We stock a range of 6 lenges
and § reflectors for use In proximity detectors, intruder
detectors. batch counters. tachomaters, short range
optical communications.
OPTIKIT L&. t sach of 6 lenses. £3.
OPTIKIT RRS. 1 each of 5 reflectors, £2-50.
CIRCULAR POLARISERS. Cut that glare. Reduce specuiar
reflection by up to 20 x —enhance contrast on crts, LED
displays. nixies, instrument te. Avaitable in red/amber/
green/neutral. 50mm square 80p; 75mm £1-20; 150mm £4.
LINEAR POLARISERS. For light valves, stress analysis,
type HN32. Type KN42 is for high temp. use in projectors.
Use a pair to make a psychedelic light show. Price as for
circular polarisers.
LIGHT SOURCES AND DETECTORS: MV54 Minlature
{2mm) Red LED, 20p (10 + 18p); MLED500 TO92 Red LED,
Ng {10+ 18p): MLED92 Infra-Red Emitter, 30p (10+ 27p);
XC209-R 3mm Red LED. 20p {10+ 18p); XC209-Y or -G
Yollow/Green, 30p (10+ 27p); 2N5777 High Sensitivity
Photodariington Silicon Detector, gain x2,500, 50
{10+ 45p); MAD150 Sillcon Phototransistor—high speed,
4us good sensitivity. 70p (10 + 67p).
**NEW MLS203. Latest Motorola Light Activated SCR.
High sansitivity 10mW/cm?: high current 400mA (SA peak);
60V. Switch amail motors or relay direct from optics!
control, up to 24W power. £1:20 (10+ £1-10).
SEOSB ULTRASONIC TRANSDUCER. For remote contrgl
40kHz. Tx/RAx pair, £3-50.

Please add 8% VAT to prices above

Send 9in x 6in S.A.E. for short form list.

FIBRE OPTIC SUPPLIERS

(Dept. PE), 2 Loudoun Road Mews
London NW8 O0DN

(Please note change of address)

T

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 236.

MISCELLANEOUS
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SITUATIONS VACANT

MEN!
£90n. w.
can bhe yours

Jobs galore! Tens of thousands of
new computer personnel needed over
the next few years alone. With our
revolutionary, direct-from-America,
course, you train as a Computer
Operator in only 4 weeks!

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-
uuces you FREE to world-wide
opportunities. Write or ’phone
TODAY, without obligation.

London Computer Operators

Training Centre Y36, Oxford Hse.
9.15 Oxford St., W.1.Tel. 01-734 2874

EDUCATIONAL

C AND G EXAMS

Make sure you succeed with an ICS home stud
course for Cand G Electrical Instaliation Worl
&Technicians, Radio/TV/Electronics Technicians
Telecomms Technicians and Radio Amateurs, -

COLOUR TV SERVICING

Make the most of the current boom! Learn the
techniques of servicing Colour and Mono TV.
sets through new home study courses, approved
by leading manufacturers.

TECHNICAL TRAINING

Home study courses in Electronics and Electrical
Engineering, Maintenance, Radio, TV, Audio,
Computer Engineering and programming. Also
self-build radio kits. Get the qualifications you
need to succeed.
Free detoils from:

INTERNATIONAL
CORRESPONDENCE SCHOOLS
Dept. 730, Intertext House, London
SwWa 4U)

Or phone 01-622 9911 (All hours)

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 con-
ditions in the country.

You can expect gross earnings including overtime of
£45 per week, and we can offer good housing at low
rental (for applicants who reside 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
apprenticeship 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 Recrultment Officer

(PA/55/PE) Procurement Executive

Ministry of Defence -

AWRE Aldermaston
Reading, Berks. RG7 4PR

One of the best ways of taking

A DEGREE IN ELECTRICAL or
ELECTRONIC ENGINEERING and
also qualifying to become a
CHARTERED ELECTRICAL
ENGINEER is to join the NORTH
STAFFORDSHIRE POLYTECHNIC
at Beaconside, Stafford.

We can introduce you to industrial
firms for your practical training
periods. In most cases these
contacts lead to permanent staff
appointment in industry upon
graduation. Advice on course,
accommodation and training from:

The Head of the Department of
Electrical & Electronic Engineering,
Room C16, North Staffordshire
Polytechnic, Beaconside, Stafford.
Tel.: Stafford 52331.

BRITISH NUCLEAR FUELS LIMITED

Windscale and Calder Works
Sellafield ¢ Near Seascale ¢ Cumbria

If you are a time served
INSTRUMENT MECHANIC

we can offer you varied and interesting work in a modern,
expanding industry, covering the maintenance of flow, level
and pressure measuring instruments, electronic and nucleonic
instruments and complex pneumatic and electronic control
systems and computors.

*Rate of Pay : £47-60 a week, including bonus earnings

*Good Holidays

*Assisted Travel Scheme

*Contributory Pension Scheme

*Excellent Sports and Social Facilities

*External education concessions

*Housing at economic rents within easy reach of

Wasdale, Eskdale and Ennerdale

*Hostel accommodation for single men and married

men awaiting housing
Men of skilled status with relevant experience are invited to write for an
application form (quoting reference SE202) to the Work Labour Manager

at the above address or telephone Seascale 333, Extension 291, between
8.30 a.m. and 4.00 p.m. on any weekday. ’
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A British Volunteer Post.

Information :

RADIO ENGINEER/TECHNICIAN
FOR CENTRAL AMERICA

Needed to work with the Radio Schools
Guatemala, training a team of Guatemalans in the maintenance
and repair of station equipment,

PADDY COULTER, Overseas Volunteers CIIR
41 Holland Park, London WII 3RP

Movement in

APPOINTMENTS

If you are seeking experienced Technicians, Service
Engineers, Estimators, Electronic Craftsmen,
an announcement on these pages could be the
answer to your problems.

It costs only Ilp a word or £8:50 per single
column inch to advertise in

etc.,

FANTASTIC NEW
MICROTEST 80

MEASURES 27 ==
ONLY (o e
90 x 70 x 18mm
ELECTRONIC ZERO N

Amazing Value at £11 95
8 fields of measurement
~and 40 ranges
PRINTED CIRCUIT

BOARD IS REMOVABLE
WITHOUT SOLDERING

Voits d.c. 6 ranges: 100mV. 2V, 10V, 50V, 200V. 1,000V

a.c

1-5v, 10V 50V 250V, 1,000V (4kN/V)
50uA, 500uA, 5mA. 50mA, 500mA, 5A

P ges: 250uA, 2 5mA. 25mA, 250mA. 2-5A
Ohms 4ranges:Low N. N x 1,0 x 10, N x 100 {from 1/10
di N until 5MN)
V Output 5 ranges: 1-5V, 10V, 50v. 250V, 1,000V
Declbels 5 ranges: +6dB, +22dB. +36dB, +50dB
+62dB

PRACTICAL ELECTRONICS

MISCELLANEOUS CONT'D

LOW COST I1.C. MOUNTING. 100 I.C, pin
sockets 60p. Quantity rates. S.A.E. details
and sample. 7 and 8 hole plastic supports
6p/pair. (P. & I. 5p/order). LED (MLED500)
20p each post free. Quantity rates. IP.K.G.
ELECTRONICS, Oak Lodge, Tansley,
Derbyshire, DE4 5FE.

MINI ACCUMULATORS™ ==y
2 volt MULTI-USE
Sealed Lead Acid Re-
chargeable Cells.
Size L450—1°4" x 11"
x 0:44". 3 for £['85

inc. P. & P.
Slze GA2—|7" x I.3"
057, 3 for £235
inc. P, & P,

GARFIELDS, 269 Rye
Lane, London, S.E.I5

GOODMANS 31> £4.70; 10P £5-10; 12P
£12.40; 12D £15.70; 12PG £14.20. 6in
oil wheels £4.90. KEffects cassettes £5.50.
Post 10in 45p; 12in75p. Wheels25p. ADRIAN
CREW, 56 Markham Road, Winton, Bourne-
mouth.

HOME SCIENTISTS .

Get the key to a FANTASTIC WORLD of
previously UNHEARD-OF PROJECTS, The

NE Boffin catalogue lists LOTS of
HIGHLY UNUSUAL, LOW-COST BAR-
GAINS, READY-BUILT MODULES.
Here are just a few examples, there are
stacks more!
Dazzling MINI.STROBE (pocket s|le) £2°90
PEOPLE DETECTOR o £3°20
Big-Ear SOUND-CATCHER .. .. £320
Mini DREAM LABORATORY .. £320
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 Cunliffa Road, Stoneleigh
Ewell, Surrey

(Mail Order U.K, only)
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4 x 741 (8 DIL) £I

15 x BC108 EQUIV. IN PLASTIC CASE (BC148)
£1. 30 x IN4I48 £1,

FULL SPEC. DEVICES. PRICES INCLUDE 87,

VAT. P, & P. I15p. ON ORDERS UNDER £3,

SCOTT ELECTRONICS (Dept. P.E.)
P.O. Box 42, Wembley, Middx.

Capacity 4 ranges: 25uF. 250uF. 2,500uF, 25.000uF

SUPERTESTER 680R ICE
20,000 Ohm per Voit sensitivity
@ Fully screened against external
magnetic fields @ Scale width
and small case dimensions (128 x
K » or - 85 x 32mm) ® Accuracy and
B stability (1% in D.C.. 2% in AC.)
| CEROCK %9 B} of indicated reading ® Simplicity
and ease of use and readability
® Full ranges of accessories

@ 1.000 times overload ® Printad £18 . 50

circuit board is removable without

de-soidering @ More ranges than any

other moterq Ask for free catalogue Accessorles Extre
Accessorias (extra) availabla to convert Microtest 80
and Supertester 680R into following LIGHTMETER,
GAUSS METER. ELECTRONIC VOLTMETER, AMPER-
CLAMP, TRANSISTOR TESTER TEMPERATURE

PROBE, PHASE SEQUENCE INDICATOR. N x 100k
Multiplier. SIGNAL INJECTOR—Send for details

BUILD A PROFESSIONAL
POWER SUPPLY WITH A
VOLTAGE REGULATOR

oHIGH

PERFOR MANCE
WITH MANV
UNI

FEA URES- .o

oVoltages 1-40v
oCurrent to 2amps

oSingle resistor programmes
current or voltage

055Wpeak. 33W continuous maximun.
dissipation INTEGRAL HEATSINK
oSafe-operating area protection

R2A ( 228Mp docvreereecenrencncnanns -..£9-70

also RSA ( Snmp ) . ---A--E‘G 40
includes logic shutdown I/P and
thermal switch

HIGH RELIABILITY SEMICONDUCTORS

V00% TEMPEAATURE CYCLED ANO TESTED BRICE

MATIS ¥ lc Mfe ® 1o L off 0 off

IRANSISTORS 283055 115 bOv  ISA 20-70  &h . 7Sp  £7.00
K051 5 40v 700ma$0-250 I50wa 26p  £2.20
nrmss 90 6Ov  15A 2070 4k 70p  £6.50

4

WHEE o 3Oy —— e o 80p

Lets 74195/9100 8.0 £9.00
24121 65p  £6.00

GAPACITORS 0.01M/ 250w - 50p
0.073HHI/250% —- 50p

HEATSINKS REDPOINT 4% 1.50C/¥ 8op  £7.00

TERMS  CASH WITK ORDER. CROERS UNDER £2 PLUS 25p POST & PACKING.

DAVIAN (Instruments) Ltd

(DEPT Hs) 52 Cardigan Street,
LUTON
BEDS

MORE RANGES FOR
LESS MONEY!

A-DC 0 06-3A—6 Ranges
A-AC 0 3-3A-5 Ranges
V-DC 0-6~1200 V-9 Ranges
V-AC 3-900 V-8 Ranges
Frequency in the range of 45 to
20kHz. Resistance: 500 ohm to
5 Mohm—5 ranges. Decibel - 10
to +12dB. Accuracy: =2:5%. DC
+4% AC. Dimensions: 167 x 98

“ " ony £8 - 85

ALPHANUMERIC NIXIE TUBES B7971

The Alphanumeric
NIXIE tube has the
ability to display
ail the letters of
the alphabet
numerals 0 thru 9

and special
characters in a
single tube

From the stand-
pointofboth read-
ability and elec-
trical characteris-
tics, the Alpha-
numeric NIXIE tube provides many unique benefits
including * 170V-21mA s All d c. oparation * Uniform
continucus 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 2¢in

Bases for above 60p each

Price only 99p each plus 16p P./P.

TELEPHONE — Blackmoor {Hants) 449

JUST ARRIVED! !
NUMERIC INDICATOR TUBES

Uitra-long life, high quality, 0-9 and 2 independent deci-
mal points. Supply voltage 200V d.c. Current 14mA
Pulse duration 100us. Character height 0 51, overall
size 1-4

Brand new. guaranteed. Surplus to manufacturer's
requiremants. Type B85853st

1-25 £1-00; 25+ 90p; 100+ 80p;
1,000+ price on application
Add 8% VAT to all items + 35p
ELECTRONIC BROKERS LTD
49-53 Pancras Road, London NW1 2QB
Tel. 01-837 7781




PCB MANUFACTURERS OFFER: SPRCIAL
this month, “I>,W."" Easybuild organ PCBs in

1.C. EXPERIMENTER’S KITS
Learn about modern electronics with our new

™ TREASURE TRACER

Epoxy/fibreglass, roller-tinned and drilled step-by-step kits. Use and understand digital
1.P.C. approved, £5.50 (20p) the set. Also logic techniques. Kits contain specially selected | SMK "l .
I.C.’s, Holders, Veroboard, L.E.D.’s, instruc- Metal Locator

fill spec., ready to assemble PCBs for: “I>.W.'
Tricolour, £1-25 (12p): Tele-tennis (6 PURBs),
£3.50 (15p); Telephone exchange, £70 (12p):
Derby, T0p (8p). "P.E." ORION with printed
layout on PCI, £1-10 (i2p): Power slaves
(3 PCBs), £1-35 (13p); (.C.T.V. (2 PCBs),
£1-40 (15p); Smoke detectors T0p (12p)
Digital leaf, Scorpio 2. ferret locator, all 65p
(9p). C.W.0. P.«& P.in brackets. MANV
OTHERS available. S.A.1. for lists. PRO-
DUCTION SPACE FOR, PCB production
electroplating, silk-screen printing. tinning
plus all ART/GRAPHIC photographic and
design facilities, Xstimates by return or
phone. W.K.F. KLECTRONIC(S, Welbeck
Street, Whitwell, Worksop, Notts., S80 4TW.
Tel. Whitwell 695 (Derbys.). Callers only to
2/3 Station Road.

tions and data. Kit One (Gates) and Kit Two

(Flip-Flops) now available, £2:90 each.P. & P. | Op.

Bargain Ofer—EXPERIMENTER'S PAK  £2'90

Gates, Inverters, Flip Flops, Counters P.&P. 10p

S.A.E. for further details to: AUTOMATED

HOMES, 69 High 5t., RYTON, Coventry CV8 3FJ.
{Mail Order Only)

SUPERB INSTRUMENT CASES by Bazelli,
manufactured from heavy duty PVC faced
steel. Ilundreds of radio, Electronics and Hi-Fi
cnthusiasts are choosing the case they re-
quire from our range of over 200 models.
Largest choice at highly competitive prices,
why pay more? Fast despatch. Free literature
(stamp would be appreciated). BAZELLI,
Department No. 23, St. Wilfrid’s, Foundry
Lane, Halton, Lancaster LA2 6LT.

Varicap tuning

Britain'e best selling metal locator kit
Fitted with Faraday shield

Spesker and earphone operation
Knocks down to only 17in

Prebullt search coil assembly

Five transistor circuit

Thoroughiy profesaional finish
You only need soldering iron, screw-
driver. pliers and snips

As seen on BBC-t and BBC-2 TV

Send stamped, addressed anvaiope

for leafiet
e £10190 e £15-25
Post 60p + 92p VAT (8%)  Post 80p + £1-27 VAT #%)
MINIKITS ELECTRONICS, 69 CLEVELAND ROAD,
LONDON E18 2AN (Mail Order Only)

ULTRASONIC TRANSDUCERS
Suitable for INTRUDER DETECTOR
Practical Electronics, March 1975

Tx/Rx Pair £3-50 + 28p VAT

FIBRE OPTIC SUPPLIERS

2 LOUDOUN ROAD MEWS
LONDON Nw8 0DN

21in 13 watt FLUORESCENT

LIGHTING (by THORN/AEI) | KIT MANUFACTURERS AND RETAILERS,

We make, amongst other things, spacers,
pulleys, ext-shafts, couplers, studding and
special screws, etc., in large or small quan-
tities; also prototypes. Any turned parts
made to vour requirements. Stamp for lists.
| BELECTRO-MECH PRODUCTS, 7 Chantry
Avenue, Bideford, Devon. Tel. 6820.

12 VOLT
with diffuser and on/off switch

L) Ideal, caravan, boat
£ emergency lighting,
et
£5.50 Guaranteed

inc. VAT and post
List price £7-02 inc. VAT

SALOP ELECTRONICS Tel. 53206
23 Wyla Cop, Shrewsbury. Shropshire

ENAMELLED COPPER WIRE

1€ SOCKET PINS for low cost mounting of 8 to
40 pin DILs. 50p (+ 4p VAT) for strip of 100,
£1'50 (4 12p VAT), for 3 x 100, £4 (+ 32p

VAT) for 1,000. Instructions supplied—send AERIAL BOOSTERS £3-20 I & I 20p. S.W.G 11b Reel 1/b Ree/
8.A.E. for sample. 10p P. & D. for orders We make three types of boosters: L11-VHF 10-14 £2:05 £1:15
under £2. SINTLL, 53b Aston Street, Oxford. radio; L12-VHF 405 TV. Please state chanuel o o 20
Tel. 0865 43203. numhbers. L45-UHF 625 TV. S.A K. leaflets. 25-29 £2.25% £1.30
. BQIBI_%AIN PAO|§ POLYESTER (C280) CAP- 30-34 £2.35 £1-38
Al RS 250V/W and 400V/W. Very good 35-40 £2:50 £1-45
METER REPAIRS. Ammeters, voltmeters, mixed selection from 0-0tuF to 2-2uF. [Irice All the above prices are inclusive in U.K.
multi-range meters, etc. Send to: METER 100 £1. P. & P. 15p (our choice). LANCA-
REPAIRS‘ 21 Mount Road. Thundersley, SHIRLE MAIL ORDER, 6 William NStreet, 102 hrrﬁgfzf&,i‘shk‘zfl;lafcsm tar 20
Benfleet, Essex, SS7 11{A. Stubbins, Ramshottom, Bury. Lancs. [ Telophone 061.445 6753 =te
B P 1l Al MFC4000 W Audlo Amp 50p . N
TTL741.C.s Bopuler Op Ames m MG ;.,c.,“mlc Atenuator Y ialu Clocclk ckmg sgrp;nOD{L 650p
7400 13p | 7441 65p | 7485 120p | 710 Dift. comparator sp ™M ero Voitage Switc P arm o¢ ip 40-pin
NE$536 T Op. A 250p v
R N RO [ CIACTA, ERp: (G L ¥ Nesss  Timers: .L“S.l ) E DIL (similar MM3316)  750p
NES56 Dus! 555 14- I o
7405 18p | rass  70p | 7490 4o: 748 OPA with ext. comp. e NEse B 'ﬁ"’"}é"‘; e 35:: 50%1" 12 Dlgltmfalculator
7404 18p | 7450 15p | 7431 75p | yNeaRi.C.s NES61 PLL with emod pitpin P ip 28-pin 485p
A E562 PLL with VCO 16- 3254 K N A
7405 16p | 7451  16p | 7492 45p | CAagag  Transistor Array e Db PNFBomod Tepin DL 306p | (Al above supplied with basic
7408  18p | 7453  16p | 7493  40p | CA3048 4 Independent Ampiifiars 230p NE565 PLL 14-pln DIL 325p ]
7410 13p | 7454 18p | 7494 48p | 1CL8o3e  VCO Fun. Gen 1i-pin DI rsp NES6s Function Generator -pin DIL  200p data; data separately 25p each
7413 32p | 7470 27p | 7495 esp | LMSUA  Op Amo. with ext. comp. e NESE7 PLL Tone Decoder B-pin DI 250p +S.AE)
7414 s0p | 7472 25p | 7406 78p | MBE0 Audlo Amplitier %0p TBAS70  AM/FM Radlo recelver 180p P .
P P P | Lmast Stereo Pre Amp. 175 TBABOC 5 Watt Audio Amp. 90p PC Keyboard {0-9, decimal
7416 33p | 7473 30p | 74107 230p | LM3st0  Quad Op. Amp. 700 YEASID 7wt Audio/Amp 100 : ' ’
7420 14p | 7474 20p | 74121 20p | MC1310  Colless FM Sterec Dec. 210p ToAB0 2 wall Audio Amp. 44 4 function, C, K. keys).
7422 25p | 7475  45p | 74141 6Sp MC1312 $Q Quadraphonic Dec 220p ZN414 TRF Radlo Recelvar 110p Size:2-35" x 3-76" x 0-45" 400p
7425 0p 7476 20, 74142 250 MC1314 SQ Quadraphonic Dac 80p
7427 7 7480 50: 74154 150: MC1315 SQ Quedraphonic Dec. 430p Data sheets on above 1.C.s 10p each.
7430 14p | 7481 95 74164 120 I SCR-THYRISTORS TRIACS 100V 400V 500V
7432 25p | T482 702 74192 1zo= VOLTAGE REGULATORS (PLASTIC) : 50V ‘ggv ‘&OV Sggv Other q 3A 85p 95p 120p
7437 25p | 7483 80p | 74193 120p | 723 1 Amp. +Ve “ve B S S N 14 gmfsi 1253 6A 88p 120p 150p
7440 14p | 7484  95p nglnLn 5V 7805 140p 7805 250p | 7A s0p  84p INS060 33p ]g: :ggg 133: ;gg:
& -
DIL Sockets by T e }ﬁ‘é ;5}2 ::g: ;g:g 5238 :)st:ov R 0 nggg':’ ::P Other
&pin ::p-‘!:-plyr\ I‘J‘;"W-pin 14p. 2:1:‘”.;:‘. 18V 7818 140p - BT106140p. C106D 45p. MCR10125p. 2 P \fjs0430/esp; 401061950, A0SE9. 990
Mica + 2 bushes for TO3 and TOB6 $p. Tpencn. | 24V 7824 40p = BR100_B1 DINECTIONAL TRIGGER FOR SCRs AND TRIACS, 21p.
Translstors BC213 10 48p | 2N2219 40595 15p C-MOS LOGIC L
AC1267  11p | BG214 4 52p | 2N222112 Diodes 0A202  7p  ZENERS I.C.e 1457 Eslbicmogc'g?o 0p
AC128 1tp | 8D115 15p | 2N2369 uJTS BY100 15p { IN914 4p | 3-3V to 33V CD4000AE 19 | gopen 6o ocP7t 90
AC176 11p | BD124 11p | 2N2484 TIS43 250 | By126  12p |IN4QOT  5p| 400mW gp | CD4QOTAE  1%p P ¢ P
AC187 12p | BD131 11p | 2N2904 2N2160 70p CD4002AE  19p | ORP61 60p 2N5777 40p
AC188 11p | BO122 2N2905 oNosss  3sp |BY127 12p[IN4D0<  6p| T-3W 18 | cDs00sAE  67p
AD148 43p | BF115 2N2926AB 2N4871 30p | OA47 7p|IN4OO?  7p CD4011AE  21p | LEDS
AD161 BF167 2N29260 0A70 8p | IN4148  4p| Tunnel CD4013AE  55p | TIL209 with clip 16p.
AD162 BF173 2N2926YG 0ATS 7 CD4016AE 50p Green/Yellow with clip 35p.
AF114/5 BF184 2N3053 FETS 3 P AEY11 50p | CD4017AE  120p
AF116/7 BF194 2N3054 BF244 36p | OAB1  7p| OTHER CD4018AE 1750 | gEpvEN SEGMENT DISPLAYS
AF139 BF195 2N3055 MPF1023 28p | 0ABS  9p| BAMS 150 varicap CDA022AE  189p | et~ RSy,
AF239 BF196 2N3442 MPF104/5 28p 819 CD4023AE  18p S P
BF197 2N3702/3 IN3ste  22p | OASO  Ep | BAT P| BB105 20p | CD4ooant 120p | LIT704 0-33in DIL  130p
BFR39 2N3704/5 2N3820 stp | OA1 6p CD4027TAE  91p | LIT707 0-33in  DIL  135p
BFR7g 2N3706/7 2N3823 50p | DASS 7p] LED Nolse CD4028AE  140p | LIT747 0-63in  DIL  210p
BFX29/30 2N3708/3 5457 28p | opo00 6| TIL208 18 CD4029AE  175p | MAN-3M 0-127In PCB 120p
BFX84/5/6 2N3TT2 2N5458  28p P Pl ZI 750 | CD4046AE MAN-4  0-19in DIL 180p
BFX87/8 2N3773 2N5458  28p COADATAE
BFY50/1/2 132 2N3903/4 BRIDGE RECTIFIERS gg:gg;:é New o
BRY33 02/ 2N3905/6 4 ow |.C.
MJE34D 2N1304/5 MOSFETS o o0 I &N 00V | Cpa080AE CA31308 Cosmos op. amp.
MJE2955 2N1306/7 0 5 4 B » CDAOTIAE with Mosfet input. Idea!
MJE3055 2N1308/9 2p P P P CD40B1AE for single supply applica-
MgSUOG f: e0e ggp pop o gD‘S'OAE tions. g»pin B i $os,
0626 - 13 - D4511A
C28 50p CD4528AE 100p. Data 20p x S.A.E

TECHNOMATIC LTD

54 Sandhurst Road, London NW$%.-Tel. 01-204 4333

Minimum order £2. P. & P. 20p. - MAIL ORDER ONLY. Government,

colleges, etc., orders welcome.

Please add 8% VAT to total.
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. Over 150
. waysto

- engineer a
- better_future

W A BETER jon

SECURITY

find out how
t in just 2 minutes

That's how long it will take you to fill in the coupon. Mail it today and
we'll send you full details and a free book. We have successfully trained
thousands of men at home—equipped them for higher pay and better,

: more interesti.ig jobs. We can do as much for YOU. A low-cost home
study course gets results fast—makes learning easier and something
to look forward to. There are no books to buy and you can pay-as-you-
learn.

Why not do the thing that really interests you? Without losing a day's
pay. you could quietly turn yourself into something of an expert.
Complete the coupon (or write if you prefer not to cut the page). No
obligation and nobody will call on you . .. but it could be the best thing
you ever did.

Others have done it, so can you
“"Yesterday | received a letter from the Institution informing that my applica-
tion for Associate Membership had been approved. I can honestly say that this
has been the best value for money | have ever obtained. a view echoed by two
colleagues who recently commenced the course.”'—Student D.1.B.. Yorks.
“Completing your course. meant going from a job I detested to a job that i love.
v with unlimited prospects.”'—Student J.A.O .. Dublin.

= "My training quickly changed my earning capacity and. in the next few years.

my earnings increased fourfold. "—Student C.C.P.. Bucks

HINO QUT FOR YoURSELF

These letters. and there are many more on file at Aldermaston College. speak
of the rewards that come to the man who has given himself the specialised know-
how employers seek. There's no surer way of getting ahead or of opening up
new opportunities for yourself. It will cost vou a stamp to find out how we can
help you. Write to:

ALDERMASTON COLLEGE

Dept. TPE06. Reading RG7 4PF
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

s  about Radio &

4 Electronics

A maintenance and
€. repairs for a spare
time income and
a career fora

better future.

e wmm meCUT OUT THIS COUPON=S mam s s 1
Tick or state subject of interest.

I Post to address below.

ELECTRICAL RADIO & TV General .
ENGINEERING Gen Radio and er::n::tc:ﬁ'radrlwh:p a
ity @ (ks i _Eng ol Drzulgh!smanshlp [m]
Wiring and RaQIo Servicing. Techaical Drawing O
Installavons O Maintenance and
C G. Electrical Repairs
Tech.—Primary O Practical Radio &
Gen Fiectrical Electronics (with
Fng [m scl[-_hui!d ki) O  CONSTRUCTION

Radio Amateurs & BUILDING

Exam Insttute of

Building

AERONAUTICAL Construction
ENGINEERING ELECTRONIC .(S‘l;rv:y:;r\; Inks:.
Arr Registration ENGINEERING Dl"lo"‘:a orks
Board Certificates [ Gen Flectronic ¢ p& G Buitding
Gen. Ac(n ng. . Quantities
Engineering O Practical Electronics

General Building

Ooo0D O 0O coo o o O

uublkit) General Civil Eng
Heating. Ventilating
& Aur Condinoming
AUTO AGRICULTURAL ENG. Carpentry &
ENGINEERING REFRIGERATOR Joinery
City & Guilds Auto SERVICING Pamnting &
Engineering Decorating
Practice 0 Plumbing
Inst Motor CE ). (Part 1)
Industry MECHANICAL Inst Cost &
M.AAT M ENGINEERING Management
Management Society of Fngimeers [0  Accountants ]
Diploma O Inst Fngineers Works Management O
Gen Auto and Technicians
Engineering O General Mechanical
Auto Diesel Eng a
Maintenance 0O Welding [m]
Motor Mgechanica O Maintenance Fng O
Service Station and General Dyesel
Garage Management O Eng [m] G,C,E,
—5 ‘0" & ‘A
DRAUGHTSMANSHIP Level Subjects
TELE- Institute of over 10,000 Group
COMMUNICATIONS Engineering Passes!
City & Guilds Draughtsmen &
Telecommunications O Designers o

POST TODAY FOR A

] BETTER TOMORROW

ITo Aldermaston College,

TPEO6
| Dept. TPEOS, Reading RG7 4PF
NAME
Block Capirtals Please
ADDRESS
I POST CODE
I OTHER SUBIJECTS
l AGE l

I Accredited by C.A.C.C. Member of A.B.C.C. I

L__-__—____-—_J

Published approximately on the 15th of each monih by 1PC Magasines Ltd . Fleetway House. Farringdon Street. London. EC4A 4AD Printed in England by Chapel River Press. Andover.
Hants  Sole Agents for Australia and New Zealand—Gordon & Golch (A/sia) Ltd.: South Africa—Central News Agency Lid.
Publisher’s Subscription Rate including postage for one year. Inland {4-80, Overseas £5:00. U.S.A and Canada ~13-50
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LARGEST SELECTION OF ELECTRONIC
COMPONENTS AND EQUIPMENT.
LOW PRICES- MEAN LESS VAT.

You canbuildthe Texan and Stereo FM Tuner ..

[} TEXAN 20 - 20 WATT iC STEREQ AMPLIFIER

Features giass fibre PC board, Gardners low fleid trans-
tormer. 6-ICs, 10-transistors plus diodes, etc. Designed
by Texas Instruments engineers for Henry's and P.Ww_ 1972,
Supplled with full chassis work, detailad construction
'handbook and all necessary parts. Full input and control

facilities. Stabllised supply. Overall size 15tin x 2}in x 6}in

mains operated. Free teak sleeve with every kit.

£31:00 (Carriage 50p) (also built and tested £37-50)

sleeve

| (also built and tested £24-95)

STEREO FM TUNER Features

capacity
dioge tuning, lead and tuning meter indicators,
stabilised power supply—mains operated. High
performance and sensitivity with unique gtation
indication IC sterec decoder. Overall size in teak
sleeve 8in x 2in < 6}in. Complete kit with teak

£21-00 (Carriage 50p)
JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS!

MULTIMETERS

{Carr./packing 35p)

3 =
4324 20k0/V
with case 9-85
U4313 20kiUV
with  steel
case 13-80
U4317 20k
with case 17-00
4341 33KV
plus tran-
sigtor steel
case 11-00

U4323 20KV plus 1kHz OSC
with case

IT1-2 20k{1/V shm type

THL33D (L33DX) 2kN/V Robust

TPSSN 20k(1/V (Case £2)

AM/FM TUNER MODULES

Mullard type LP117¢ and LP1171.
These two modules together form a

Righ quality
AM/FM luner covering the long. medium and VHF

EMI SPEAKERS
SPECIAL

qQ only 16 and
capacitors and a switch to complete. Supplied with

clrcuits and spec. data.

LP1178
FM Coverage 87-108MHZ
Bandwldth 300KHz
Selactivity 35 dB
Signal to noise
at (tmiting
threshoid 40 dB
Audlo outpul 75 mV
with buitt-in
tuning gang
LP1171
AM Bandwidth 6-5 KHz
Sensltivity 1pv

Bullt-in AGC

Supply 6V negative earth. LP3179 and LP1171 £4 each |

or £7-50 pair. Sultabie Ferrite aerlal 75p.

A

PURCHASE

| 13in x 8in chassis
speakers (Carr/pack-
Ing 30p each or 50p

pr)

*150TC 10 watts 8
ohms twincone £2-20
450A Built-in tweeter 8 ohms £3:85
EW 15 watt 8 ohm with tweeter £5:25
350 20 watt 8, 15 ohm with tweeter
£8-95 each.

* Polished wood cabinet £4-80 carr
etc. 35p sach or 50p pair

TP10S 2kU/V

TW20S 20k/V

TW50K 506UV

U4311 Laboratory meter

U4312 20k V wlth case

U4315 20kN/V with case

U4317 20k0/V with case

S100TR 100k UV plus transis-
tor tester

NEW REVOLUTIONARY
SUPERTESTER §80R
680R Multi-tester
tTE40 AC Multivoltmeter
$TE15 Grid dip meter 440kHZ-

m
+TESS 28 Range valve volt-
meter
+TE20D RF Generator 120kHz-
500mHz
| 'TE22D AF Generator 20HZ-

| MULLARIT'.) l!lODULES

AM

107 1F Unit
10 7 /M Tuner
Gorier Parm F/M Tune-

AMPLIFIERS WITH CONTROLS
E1210 12 volt 24 + 2} watts 8 ohms
SAC14 Mains 7 + 7 watts 8 ohms
SAC30 Mains 15 + 15 watts 8 ohms
CAQ38 9 volt 13 + 1} watts 8 ohms
CAQO68 12 volt 3 + 3 watts 8 ohms

2.
450 TUNERS
485 .

4-20
3
Sl
8-25

1-75 . .

94-95 625 line recefver UHF transistorised
§.95 tuners UK operation. Brand new.

10-50 (Post/packing 25p each)

TYPE C variable tuning £2-50

POWER SUPPLIES MAINS INPUT

(*chassis-rest cased)

470C 6/74/9V 300MA with ad’'rs
P50C 9V 500 MA

HC244R 3/6/74/9V, 400 MA stabilised
*P11 24V $A 3-30

*P15 28V, $A

*P1080 12V 1A 4-70

*P1081 45V 0-9A

P12 44-12V, 0-4-1A

SE101A 3/6/9/12V 1A stabilised
P1076 3/43/6/749/12V, A

SEB00A 1-15 VOLT 0-¢A stabilised

TYPE B 4-button push-button {ad-
justabie) £3-50
TYPE D 6-button

200kHz
"HM350 in circuit transistor
tester
*C3025 Deluxe meter 1-300mHz
*TT145 Compact transistor
tester
+G3-38 R/C  osc. 20HZ-
200kHz

“SE350A Deluxe signal tracer
*SE400  Mini-lab. all in one
| tester
‘l C1-5 Scope 500.000kHz (carr
£1)
Radio activity counter 0-10r
{carr

5.

T
10:75

TEST EQUIPMENT o\ ALL ITEMS

15-50

9-

UHE/VHE £4:50 | Mains unit for above (carr. 50p) 3-

97
75

VAT 8% EXTRA

FHEE:
SEND NOW FOR OUR NEW FREE LIST
NO. 36 FOR QUR COMPLETE RANGE OF
OVER 10,000 SEMI-CONDUCTOR
DEVICES AT NEW LOW PRICES.

TRANSISTORS & INTEGRATED I/C’s

TTL '7400 series 1.C.'s from 16p each.

Cosmos ‘4000 series’ 1.C.'s from 40p each
Linear op-amps from 40p each.

Signotics phase lock 1.C.'s.

R(?A linear I.C.'s.

TO3 power devices in PNP and NPN

B8C107 and 'BC range’ from 12p.

Range of "'OC71" types 18p.

Power regulator 1.C.'s and many others.

Plastic power devices. rectiflers, zener diodes

up to 10W.
DIL SOCKETS
8 pin 14p
i 14 pin :;n
1 16 pin p
| 24 San £1-15
[ 28 pin £1-25

NOMBREX TEST EQUIPMENT

MODEL 35 STABILISED POWER SUPPLY

A short circuit proof power supply delivery up to
30V at 1A. Buiit-in Voits and ammeters. £34-00

MODEL 40 WIDE RANGE AUD!IO SIGNAL
| GENERATOR

A high stability signal generator using the lo
distortion Wien bridge principle. £34-00

MODEL 41 RF SIGNAL GENERATOR

Covering 150kHz to 220MHz in 8 ranges. Bulit-in
| in AM mod. Output up to 50mV. £38-00
|

} MODEL 42 WIDE RANGE RF SIGNAL GENERATOR

Covering 150kHz to 300MHz in 8 ranges. Highest,
range in harmonic. £24-50

MODEL 43 RC BRIDGE
Null indicating bridge for resistors and capacitors.

PA DISCOTHEQUE

-
[RePR~N~N~NWWRWR
3
=3

FM & AM TUNERS & DECODERS

—
TAPE HEADS
Marriot XRSP/17 ¢ Track High
Marriot XRSP/18 ; Track Med
Marriot XRSP/36 : Track Med
| Marriot XRSP/63 | Track High
Marriot Erase Heads for
l XRSP 17/18:36 {(XES11

Marriot BX1ZE 343 § Track
Erase

R'AP! Record/Play § Track

H RP Singte Track Rec/Play

Bogen Type UL290 Erase

Svam

1.

50

00
75

75

75

35
50

Resistance range 10R to 10M = 2% at centre scale.
£26-00

MODEL 44 INDUCTANCE BRIDGE

Measures 1uH to 100H in 4 ranges +5% accuracy. |
Q measurement from 0-1-1,000 = 10%. £34-00

MODEL 45 DIRECT READING FREQUENCY

METER

10Hz to 100kHz in 4 ranges. Input from 10MV to .‘:V,L
£36-00 |

All models except Model 35 are Internally powered

from 8V battery (extra). Carrlage and packing all

FMS231 (TU2) 6 voit FM tuner 7-95 Minature Stereo Cassette
TU3 12 volt version (FM use with De- Without doubt UK. s best range of | ReciPlay 225
coder} 7-95 modular and complete equipment. (P-P. 15p)
SD4912 Stereo Decoder for TU3 12 volt 7-95 Lighting, mixing, microph !
SP62H 6 volt stereoc FM tuner 11.95 accessories, speakers, amplifiers.
A1007 9 voit MW—AM tuner 4.80  lenses, etc., sic. EXCLUSIVE
A1018 8 volit FM tuner in cabinet 13-95 FREE stock lists (Ref. No. 18] on 5 WATT IC )
AI00SM (S) 9-12 volt Stereo decoder E .
request. CALL IN AND SEE FOR | AMPLIFIERS
EMjforaboye) 7-50 | YOURSELF at HENRY'S DISCO
1067 12V Stereo decoder gen. purpose  6:50 | CENTRE, 308 EDGWARE ROAD, Special purchase § watt output 8-16
Gorler Permeability FM tuner (front end) TEL. 01-723 6963 | ohmload 30volt max d.c.operation.
107 MHZ O/P 20 ] | complete with cata. Price £1-50 each
or 2 for £2:85. Printed Circuit Panels

SINCLAIR MODULES & KITS

SINCLAIR PROJECT 80

ST80 Stereo preamplifier 1195
Audio Filter Unit -95
240 15 watt Amplifier 5-45
260 25 Watt Amplifier 6-95

PZ5 Power Supplles for 1or2
240 4.98

| pzs Power Supplies (S Tab)

pIENR_l{'S Radi

for 1 or 2 Z40 7-98
PZ8 Powsr Supplies (S Tab)

for 1 or 2 280 7-98
TRANSFORMER FOR PZ8  4:00
FM TUNER 11-95

STEREO DECODER 7-95

1C20 power amp kit 7-95

PZ20 power supply for 1 0r2
1C20 5-4

C
PACKAGE DEALS (carr./packg.

35p)
2 x 740 ST80 PZ5 25-00
2 x Z60 ST80 PZ6 21-75
2 x 760 ST80 PZ8 trans 34-40
805 kit 35-85

Sinclair Special Purchases

*Project 60 stereo preamp £6-75

(post 20p

) |
*Project 605 Kit £19-95 (post 25p)

?m

Erectronic Centres
404-406 Electronic Components & Equipment 01-402
309 PA-Dig€o-Lighting High Power Sound 01:723 696
303 Special offers and bargains store

50p.

[ —

«~ELECTRONIC

| models 37p.

FOOTBALL AND
TENNIS WITH THE FABULOUS VIDEO
SPORT ON YOUR OWN TV.

Play three exciting electronic ball games, FOOT-
BALL. TENNIS and HOLE IN THE WALL on your
own TV! Just plug Video Sport into the aerial
socket of your TV and away you go. Completely

-
s | CALCULATORS

| & DIGIT POCKET ELEC-
TRONICS CALCULATORS

Sinclalr Cambridge Built
£11-00

Sinclair Cambridge  Kit,
00

<8 -
Sinclair Cambridge

@S NOW OPEN SUPERMARKET

Memory Built, £17-50
Sinclair Scientific  Built, p=

£16-00
Sinclair  Scientific  Kit,
£13-50

o

Al'mailto 303 Edgware Road. London W2 18W
Prices correct at.time of preparation. Subject to change without notice. E.§0.E

safe for you. your children and your TV. Mains|
operated. Our incredible price

+ VAT £34-72

Come and browse round the new ccmponents
supermarket at 404 Edgware Road. Bargains galore
Goodie bags. Components, etc.

WATCH FOR FURTHER DEVELOPMENTS

XTRA DISCOUNTS
Seml-condOciors. Any one typa or mixed SN 74 Serles
1C 12+ EXTRA 10% 25+ EXTF A 15% 100+ EXTRA 20%

4381 HiFrand
Electronics
Centres Open
9am-6pm




