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TOTAL BUILDING COSTS

P.P. & INS. 44p
(Overseas P.P.
£1-85p)

(-+10%, VAT 72p)

NEW EDU-KIT MAJOR

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

@ 4 Transistor Barpiece Radio ®7

@ Signal Tracer

@ Signal Injector [ Transistor
@ Transistor Tester NPN Wave Radio
PNP ®
@ 4 Transistor Push Pull @ FElectronic
Amplitier tor
® 5 ‘lransistor Push [I'ull ®
Amplitier ®

Components include:

. 24 Resistors @ 21 Capacitors @
12-way Connectors

. Ready Wound MW/LW/SW Coils

@ l'artaprice list and plans 50p (free with parts)

Transistor
speaker Radio MW/LW

Electronic Metronoie

10 Transistors @ 3t" Loudspeaker
2 Volume Controls @
@ Ferrite Rod

Loud- o
Short e

Noise Genera-

@ Audibie
Tester

Transistor Regenera-
tive Radio
Transistor Regenera-
tive Radio
Continuity

@ Hensitive Pre-Anmplifier

Batteryless Crystal Radio
One Transistor Radio

@ Earpiece

@ Mica Baseboard

#lider Nwitches @ 1 Tuning Condenser @ 3 Knobs

@ 6} vards of wire @

1 vard of sleeving, etc.

NEW

ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

)) x

Nine Tran-
sistors, 1
Tunable wav

bands

Roarser  Ten. Bult

MW/LW.
Retrartabie chrome plated telescopic aerial for VHI

in ferrite rod aerial fol

and SW. Push Pull output using 600 mW transiators.
9 Transistors and 3 diodes, tuming condenser with
VHE section. separate col for aircralt, moving coil
ioudspeaker, volume ONJOFFand wavechange controls
Attractive all \\lnh case with red grille and carrying
strap. Size 94n in x 2jin approx. I'arts price list,
and plans 30p (I’IlEI?. wilh parts)

TOTAL " P.P. & INS. 44p
BUILDING {OVERSEAS
COSTS (+10% VAT 641> P. & P. £1-85)

POCKET
FIVE

3 Tunable wavebands
MW/LW and Trawler
Band. 7  stages,
transistors and @D
diodes, supersensitive Iernh‘
rod aerial. moving
loudspeaker. attractive
Black and Gold Case. Bize
5}in x l}in x 3}in  approx
Plana and parts price list 15p
(FREE with parts).

Total Building Costs

£2-28
(+109, VA 2p)
P.P. & ins. 26p

(Overseas P.P. £1-25)

(G —

Y TRANSONA
FIVE

Wavebands,
and rpeaker as

transistora
Pocket

LB B

Total Building Costs i‘;lv‘e- 1éarger Case willlh

e praker Grille

£2 L 5 P.P. &Ins. and Tuning Dial.

26p Plans and parts price

(| 10% VAT u25p) list 15p (FREE with
parts)

(OverseasP. & P. £]1-25)

-

!

'

NEW

EVERYDAY
SERIES

Build this exciting New series of deﬂgns

Evs 5 Transiatora and diodes. MW/LW.
Powered by 4% volt Battery. Ferriterod
aerial, tuning condenser, volume control. and loud-

speaker. Attractive case with red speaker grille. Size
9in X 5}in X 23in approx. l'arts price list and plans
15p (FREE with parts)

P.P. & INS. 30p

TOTAL
2 . 7 3 (OVERSEAS

BUILDING
COSTS AT oy, P &P.£125)

EV6 Caceand looks as above
B i 3 di 2 =

I'ransistors and 3 diodes Powered by
volt Battery. Ferrite rod aerial, 3 loudapeaker, ete
MW/LW caverage. P'ush Pull Output. Parts price
list and plans 15p (FREL; with parts.)

TOTAL . P.P. & INS. 30p
BUILDING (OVERSEAS
COSTS P. & P. £1°25)

EV7 7 trangistora and 3 diodes  Six wavebands.
MW/LW, Trawler Band, 5W1, SW2, 8W3, powered
by 9 volt Battery Puah Full Output. Telescopic Acrial
for Short Waves. 3" Loudspeaker. PParts price hst

build plans 20p.

(-+109%, VAT 36p)

Case and looks as ahove.

and casy Iiree with parta.

TOTAL P.P. & INS. 31p
BUILDING '08 (OVERSEAS
cosTs . & P. £1-85p)

(+ 10%, VAT 40p)

ROAMER EIGHT Mk I

NOW WITH
VARIABLE
TONE CONTROL

7 TUNABLE WAVEBANDS‘
MW1, MW2, LW, SW1,

5We, SW3 AND TRAWLER BAND. Built-in ferrite rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull output using
600mW transistors. Car aerial and tape record socketa.
Belectivity awitch, 8transistors plus 3 diodes. Latest 47
2 watt Ferrite Magnet toudspeaker. Air spaced ganged
tuning condenser. Volwme/onjoff. tuning, wave change
and tone controls. Attractive casein rich chestnut shade
with gold blocking. 8ize %in x 7in X 4in approx, Easy
to follow instructions and diagrams, Parts price list
and plans 25p (FREE with parts).

TOTAL 0 P.P. & INS. 47p
BUILDING £6 98 (OVERSEAS
COSTS P. & P. £185)

(+ 10% VAT 69p)

TRANS EIGHT 8 TRANSISTORS AND 3 DIODES

8 TUNABLE WAVEBANDS. MW, LW, §W1, SW2, SW3 AND TRAWLER
BAND. Bensitive ferrite rod aeriai for MW. and LW. Telescopic aerial for

short waves. 3in speaker. 8 unproved type transistars plus 3
diodes. Attractive case 1n black with red gritle, dial and black
knoba with polished metal inserts.

Bize %in x 5iin X 2{in approx. Puah-

putl  output Battery economiser TOTAL BUILDING COSTS
awitch  for extended battery Ide.

Ample power Lo drive a iarger speaker Parts.
price list and plans 256p (FREE with parts).

ROAMER SIX

scopic aerial for short waves. 3in speaker. 8 atages-
6 transisiors and 2 diodes. etc.  Attractive black
case with red grille

£4-4
(+10% VAT 44;))

CASE AND LOOKS AS TRANS EIGHT

6 TUNABLE WAVEBANDS: MW, LW, SW1. SW2,
TRAWLER BAND PLUS AN EXTRA MW BAND
FOR EASIER TUNING OF LUXEMBOURG, ETC. Sensitive ferrite rod aerial ana tele-

TOTAL BUILDING COSTS

. dial and black knobs with
polished metal inserts. Size 91n X 5}in X 23in approx. - P.P. & IN.3ip
Plans and parts price list 25p (FREE with parts). (OVERSEAS

(+10% VAT 39p)

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

Tel. 0234 52367
: I enclose £

Name

Address

P. & P.£1-85)

ROAMER
TEN

WITH VHF
INCLUDING

AIRCRAFT

10 TRANSISTORS.
9 TUNABLE
WAVEBANDS,

STATIONS. ALSO AIRCRAFT BAND

Latest 4”

2 watt Ferrite Magnet Loudapeaker.

RBuilt-in ferrite rod aerial for MW/LW.

Retractable, chrome piated 7

section telescopic

aerial, can be angled and rotated for peak short wave

and VHF listening.
transistors
transistors plus
with VHI section.
Volumefon/ofl,  wave
Attractive case in black with
9in X 7in X 4n

tasy Lo follow instruc

3 diodes.

Car Aerial and tape record sockets.
Ganged tuning condenser
Separate coil for
change and
silver blocking.

tans and diagrams.

Push-pull output using 600mW

10
Arreraft Band.
tone controls.
Size

Parts price

lat and plans 30p (FREE with parts)

£8-

(- 10%, VAT 85p)

TOTAL
BUILDING
Co!

Components include:
Jontrols: 2 Slider Switchea.
Rpeaker: Terminal Strip:
Clipa: 4 Tag Boards:
Resistors . Capacitor?

Three }

Tumng Condenser:
Fine tore 3"
Ferrite Ko Aerial:
10 Transistors ;

P.P. & INS. 52p
(OVERSEAS
P. & P. £1-85)

EDU-
KIT

Build Radios
Amplifiers, stc.,
from easy stage,
diagrams.

Five units
including master anit
to conatract.

2 Volume
moving coil
Rattery
4 Diodes:
in Knobs. U'nits once

constructed are detachable from Master Unit. enabling

them tc
BEducatiinal
radio construction.
(FREK with parts).

swions £9°90

BUILDING
Co!
(+10% VAT 55p)

Authorities and al

*Callers side entrance *'Lavells”

be stored for future use

Parts price list

RADIO EXCHANGE LTD

Ydeal for Rchools,
I those interested in
and plans 25p

P.P. & INS. 33p
(OVERSEAS
. & P. £1-85)

shop

*Open 10-1. 2.30-4.30. Mon.-Fri. 9-12 Sat.

for

To RADIO EXCHANGE C€O., 6la HIGH STREET, BEDFORD MK40 ISA
Reg. No. 788372

PE7
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CONSTRUCTIONAL PROJECTS

P.E. POWER SLAVES by B. Reeson
A family of dual-channel high power audio amplifiers 590

RANDOM LIGHT DISPLAY by K. L. Spence
A simple lighting unit capable of producing an endlessly varying and unpredictable

pattern of colours 607
P.E. RONDO QUADRAPHONIC SOUND SYSTEM—8 by R. A. Cole
Introduction to the f.m. tuner and decoder with decoder construction details . 610

CAR SYSTEMS MONITOR by J. P. Perry
Safeguard yourself against the silent faults; add audible indication to water,

oil and charging circuits 614
NIM MACHINE by R. D. Mount
An unbeatable cpponent for the old chinese stick game 627

GENERAL FEATURES
FIRST STEPS IN CIRCUIT DESIGN—4 by A. P. Stephenson

Biasing gain and the emitter follower 596
INGENUITY UNLIMITED

Synthesiser patchboard 603
SOLAR POWER AND ITS APPLICATIONS FOR TODAY by P. S. Woodcock

A look at the utilisation of solar energy and its effects 618

NEWS AND COMMENT

EDITORIAL—SOUND POWER 589
SPACEWATCH by Frank W. Hyde
The Sun by Skylab 595

ELECTROMUSE by Malcolm Pointon
A musician discusses the application of electronic techniques to composition and performance 600

BOOK REVIEWS

Selected new books we have received ’ 604, 616
NEWS BRIEFS

Marconi Centenary Exhibition—Obituary 616, 625
TUNING IN TO ESP by Peter Verwig

A report from a recent |IEEE conference in America on parapsychology ’ 617
INDUSTRY NOTEBOOK by Nexus

What's happening inside industry 622
PATENTS REVIEW

Reminders on general British Patent procedures 631
READOUT

A selection of readers’ letters 634

SOUND SYNTHESIS FOR THE AMATEUR
A special offer to Clubs, Schools and Universities to hear the P.E. Lecture on
“Sound Synthesis'' using the P.E. Synthesiser 635

Our August issue will be published on Friday, July 12, 1974

© IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All reasonable
precautions are taken by PRACTICAL ELECTRONICS to ensure that the advice and data given to readers are reliable.
We cannot, however, guarantee it, and we cannot accept legal responsibility for it. Prices quoted are those current
as we go to press. Publisher's Subscription Rate including postage for one year, Inland £3-25, Overseas £3-50.
International Giro facilities Account No. 5122007. Please state reason for payment, ‘‘message to payee”.
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YATES ELECTRONICS

(FLITWICK) LTD.

y ELSTOW STORAG
ON HARDWICK,

RESISTORS

4W Iskra high stability carbon film—very low noise—capless construction
W Mullard CR25 carbon film—very small body size 75 x 2-5mm. W 2%
ELECTROSIL TRS

Power Values Price

watts Tolerance Range available 1-99 100+
+ 5% 470-22MQ E24 13p I-lp
4 10% 33M-I10MQ El2 1-3p I-1p
+ 2% 10a-1MQ E24 3.5p 3p
i 10%, Q-390 El2 1-3p Ilp
i 5% 47Q-1MQ EI2 1-3p I-1p
4 10% lQ-10Q EI2 8p p

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

DEVELOPMENT PACK
0'5 watt 5%, Iskra resistors 5 off each value 47 to IMQ.
E12 pack 325 resistors £2.40. E24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track 5k 2 to 2M Q, log or linear (log W, lin $W).
Single, f4p. Dual gang (stereo), 499. Single D.P. switch 28p.

SKELETON PRESET POTENTIOMETERS

BEDFORD

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

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

CALLERS WELCOME Mon.-Sat, 9 a.m.-5 p.m.
PLEASE ADD 109, VAT

E DEPOT

MULLARD POLYESTER CAPACITORS C296 SERIES

400V : 0-001uF, 0:0015uF, 0-0022F, 0-00333F, 0-0047uF, 3p. 0-0068uF, 0-01.F,
0-015uF, 0-022uF, 0-033uF, 3ip. 0-047uf, 0-068uF, O-1uF, Sp. 0-I5uF, 6p. 0-22uF,
7ip. 0:33uF, (1p. 0-47uF, |3p

160V : 0-01F,0-015uF,0-022uF,0- 0334F, 0-047;:F,0-068uF, 3p. O- mr 3ip. 0-15uF,
43p. 022uF, 5p. 0-334F, 6p. 0-47uF, 7ip. 0-68,iF, I1p. |-OuF, 13p

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-01uF, 0:015uF, 0:022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
3ip. O-1uF, 4p. 0-15uF, 0-22uF, 5p. 0-33uF, 61p. O047uF, 8ip. 0-68uF, Ilp.
1-:0uF, 13p. 1-5.F, 20p. 2-2uF, 24p.

0-001uF, 0-002uF, 0-005uF, 0-0luF, 0-02uF,| TORS 100pF to 10,000pF, 2p

MYLAR FILM CAPACITORS IOOV‘CERAMIC DISC CAPACI-
3p. 0-04uF, 0-051.F, 0-068uF, 0-1uF, 4p. each.

ELECTROLYTIC CAPACITORS—-MULLARD O15/6/7

(uF/v) 1/63, 1-5/63,2-2/63,3-3/63, 4-7/63, 6-8/40, 6-8/63, 10/25, 10/63, 15/16, 15/40,
15/62, 22/10. 22/15 22/63, 33/6:3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/63,
68/16, 100/4, 100/10, 100/25, 150/6'3, 150/16, 220/4. 220/63, 220/16, 330/4, 6p.
47/63, 100/40, 150/25, 220/25, 330/10, 470/6-3, Tp. 68/63, 150/40, 220/40, 330/16,
1,000/4, 10p. 470/10, 680/6°3, l1p. 100/63, 150/63, 220/63, 1,000/10, 12p. 470/25,
680/16, 1,500/6-3, 13p. 470/40, 680/25, 1,000/16, 1,500/10,2,200/6 3, 18p. 330/63,
680/40, 1,000/25, 1,500/16, 2,200/10, 3,300/63, 4700[4 21p.

head 33p. Tape {(ex-computer) 75p
(20p). Amplitier chassis only, com-
plete and tested (2 x ECCB83. EL84
EZ80) - speaker £2 50 (40p)

7Ib BARGAIN PARCELS

Hundreds of new components—
resistors, capacitors. pots.
switches. « PC boards with transls-

tors and dlodes. atso crystals and loads
of odds and ends. Amazing value.
£1:82 (40p)

(50p). 4-pole 8-way Yaxley switches
33p (8p). 2-pin DIN plug 10p, 5-pin 180°
11p, 3-5mm plug 8p, phono 5p 7-pin
DIN plug 11p, 6-pin DIN plug 11p,
speaker cable Sp metre 4-core indi-
vidually screened 20p metre.

TRANSFORMERS
Mains Pri.. 16-0-16V 1;A  Sec. with
9V tap. £1-65 (30p). Mains Pri. 360V
at 375mA. 260V at 75mA.  6-3V at tA
6-3V at 4A. £2-20 (60p)

Scopes in stock for callers. ring for details. S.A.E. List. All prices include VAT
rriage in brackets, small parts S5p

GREENWELD ELECTRONICS (PEY)

51 Shirley Park Road, Southampton

New wholesale/retail shop and mail order department. Other retail
shop at 38 Lower Addiscombe Road, Croydon. Tel 01-688 2950.

Linear: 100,250, 500 2 and decades to SM Q. Horizontal or vertical P.C. mounting j]SOLID TANTALUM BEAD CAPACITORS 12p
(01 matrix) 0 IuF 35V 22uF 35V 22uF 16V
Sub-miniature 0 I W, 5p each. Miniature 0-25W, 7p each. 0-22uF  35v 4-7uf 35V 33uF 10V
0-47uF 35V 68uF 25V 47uF 63V
1-0uF 35V 10uF 25V 100uf 3V
SMOKE AND COMBUSTIBLE GAS DETECTOR-—-GDI
The GDI is the world's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance VEROBOARD 0-1 015 JACdK :LUGS ANI;SSOCKETS.
when it absorbs deoxidizing or combustible gases such as hydrogen. carbon 25533 o P S(andard screleneiij Iﬂp 2:5mm insulated 12p
monoxide, methane, propane, alcohol, Norch Sea gas, as well as carbon-dust 2*‘ 5 ZBp lﬂp g‘a" ard insu ‘;e 409 g'Smm insulated 12p
containing air or smoke. This decrease is usually large enough to be utilized 33 :3} lﬂp 1ap s‘°'§° Sd“""‘(‘ 1op ‘Smm screened  18p
without amplification. Full details and circuits are supplied with each detector. 3 ’5 319 37.I’ Sﬁn ar Szc et 3op %-Smm socket iop
Detector GDI, £2. Kit of parts for mains operated detector including GDI but |7* ; 2§ 85" 67" tereo socket P Smm socket iip
excluding case, £5-60, Suitable case, £1:50. Kit of parts for |2 or 24V battery| 5 on 1085 |D:-N.PLUGS AND SOCKETS
operation, including GD1 and P.C_board, £7.70. As above for PP9 bactery, £6.90. 7 3} (plain) S6b ‘530 |2 pin. 3 pin, 5 pin 180°, 5 pin 240° 6 pin, 7 pin
Note: The battery operated kits incorporate our patented circuit to minimise] |3 %24 (pl ! ) P “p Plug {2p. Socket 8p.
battery drain—typically 90mA for 24V. plain - P |4 way screened cable, 25p/metre.
24 x5 (planr_\) — I12p [ 6 way screened cable 30p/metre.
PRINTED BOARD MARKER s7p| 24 x 32 plain) - 1le
Draw the planned circuit onto a copper laminate board with the P.C. Pen, aliow to | [ insertion tool 62p P
dry, the immerse che board in the etchant. On removal the circuit remains in | Spot face cutcer 52p  52p |BATTERY ELIMINATOR £1.70
high relief. Pkt. 50 pins 20p 20p |9V mains power supply. Same size as PP9 battery.
FERRIC CHLORIDE DEKATRON UNITS I | " Y ]
Anhydrous to Mil-spec in 1Ib seaied Contain 2 CV2271 dekatrons, 2 4-digit Be ln ner s Guld
packs 11b 55p (20p): 3Ib £1-32 (30p): resetiable counters. 2 sealed relays,
10tb £3-85 (60p) 2 x ECC8t. R's, Cs. etc. Only £1-70 ]
(30p) LW =
VERSATILE POWER UNIT (o] ectron ICS
Contains mains transformer. 2A ther- COMPUTER PANELS Y | l
mai cut-out and bridge rect. Will give 3ib asstd £1-10 (30p), 7Ib €220 (40p); ]
1-7-10-5V output with 2 extra capaci- 56ib €12 (£2). 12 high quality paneis o
tors Brand new. Only 83p (20p) Aiso with IC's. power transistors. trimpots. 3 Ed t
available 0 a toy garage with press etc. £2-20 (30p) 100 £13 (£1). Panal I( 1onN
switch, lamp. etc. (Used for ‘Hot with 7 2k} trimpots 33p (10p) Pack .
Wheals ) Only £1-85 (30p) containing 50 14 pin DIL IC's. Inc. 7400, T.L. Sqwres and C.M. Deason
04.10. 20, 30, 7474 etc.. also MC types 1L ECTRONICS
AMPLIFIER UNIT el This book describes as simply as possible
Intully screened case 5§in x Sin x 3jin COMPONENT PACKS the basic concepts in electronic engineer-
2 GET116 on heat sink 2 zeners. 300t 50 gastd resistors £1-10 (20p): 2,500 ing and the various components used in
cores. 4 small lrans_vovm.ers,. 1% Rs. £4 (50p). 10,000 £13 (£1); 100,000 £88 a9 ) !
(S, G T () il Gl carr 150 poly. ceramic. mica caps 86p electronic equipment so that the reader
3W CASED AMPLIFIER (10p) gains an understanding of the terms used
Polished wooden cabinet 14in x 13in  NEW COMPONENTS and the practical side of the subject.
x 9in, containing a sensitive (20uV) 400V 5A SCR 66p; 20CV 44p; OC71 9p; Prominence throughout has been given
4 valve amplifier with tone and volume 14 for £1-10: OC81D 8p; 10C £5-50; 741C [ i i
controls Gives 3 watts output fo the TO99 35p; 2N3055 3p¢ 723C 77p (Data A to the transistor and the integrated
7in x 4in 3 speaker Also a non-stan- Book 10p). 710C 33p: CA3026 88p: i circult.
dard tape deck Supplied in good SC40D Triac £1: 3A 10C V Rec. 16p: -
working condition with circuit. Stan- 05/500V discs, 100 for £1-66; 1.000pF 7
dard rmains operation. £3-50 (£1) disc, 100 for £1-85; 80+ 80 + 20uF 350V - p; ’ QLR
Suitable cassette £1-10 (30p) Spare  10p, 10 for 83p (30p). BuF 2.500V £2.20 B Provides a ‘short cut’ for those wishing

to obtain a quick acquaintance with
modern electronics

Completely revised and  brought
up-to-date

Each section is dealt with non-
mathematically and explanatory

diagrams are used throughout
240 pages 191 x 128mm. ISBN 0408 00126 7
Cased £1.90

Newnes-Butterworths

Borough Green, Sevenoaks, Kent
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DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors - Up to date
Brochures on request

UK's
LARGEST RANGE
OF NITS &

SPECIAL PURCHASES
UHF TV TUNERS CHANNELS 21 TO 64

Brand new transistorised geared e
tuners for 625 Line Receiver

IF output. £2.50. Post 20p. M@
EASY TO BUILD KITS BY AMTRON—
EVERYTHING SUPPLIED

I

i
Gl

U.K.’s
LARGEST RANGE OF

Model No. p | Modeil No. £ p

TEST EQU|PMENT 310 Radio control { 760 Acoustic switch TRANSISTORS & DEVICES
eceivey I& JUST A SELECTION

MULTIMETERS 300 4-channel R/C 780 Metal Detector
(carr. etc. 30p) transmitter 5-95 (electronics only) *TBABOO 5w IC £1:-50 *3015F 7SEG
1T1-2 20K/Volt Slimline £5.95 345 Superhet R/C 96 *Sinclair ICR 6W |c Indicator £1-70
M210 (Case £1-25) 20K/Volt receiver 5-95 | 790 Capacitive Burglar TIL 209 LED 24p each
Slimline deluxe £6.75 455 AM signal alarm 6-85 *ZN414IC Radio £I 20 22p each per 10
TLH33D 2K/Volt Robust £7:50 generator  12:33 | 835 Guitar preamp. *Ultrasonic *With circuits/data
U437 10K/Volt Steel case. AC up to 40kHz 4.95 65 Simple transistor | 4 Transducers £5:90pr.  sheet.
AF105 (Case £1:90) SOK/Volt 11-95 tester 1-40 | 840 Delay car alarm

. 115 8 watt Amplifier 615

U441 Pius Builcin eransiser teser " 10,30 350 | g75 CAP Discharge OVER 1,500 DIFFERENT SEMI-
Model 500 (Case £1:95), 30K/Volt 9.95 | 12012 warcamplifier, amron (%" | CONDUCTOR DEVICES IN STOCK
OTH ER EQU'PM ENT 125 S(er_eo control Earth)) 13-15 Free stock Iisg—!a(es( edi(ioq (Ref. 36) on request.
SE2508B Pocket Signal Injector  2-10 carr. |5p unit 570 | B0 Scope Calibrator Includes radio valves, 1.C%s, rectifiers, triacs,
SES00 Pocket Signal Tracer 1-70 carr. I5p 130 Mono controi .25 SCR's, LED's, etc. More types—better prices—
TEIS Grid Dip meter 440kHz 280mHz unit 255 Leve! Indicator discounts for quantity small or large.

15.00 carr. 30p 605 Power supply o N " V:F
TE40 AC Millivoltmeter | '2mHz 1975 carr. 35p e . 525 120-160mHz
TE65 28 Range valve voltmeter  22.50 carr. 40p 610 Power supply timer 1-30 GARRARD BATTERY
TE20D 120kHz-500mHz RF Gen. 18:95 carr. 40p or 120 455 | 715 Photo cell swn(ch TAPE DECK
TE22D 20Hz-200kHz Audio Gen. |9 95 carr. 40p 615 Power supply ) %20 GARRARD 2 speed 9 volt
SE3S0A Deluxe Signal Tracer 2:50 carr. 20p for 2 120 573 | 795 Etectronic con- tape decks. Fitted record/
SE400 Volts/ohms/R-C sub./RF ﬁelleF gen. 230 AM/FM aerial YCE] tinuity tescer 4-30 play and  oscillator/erase

14.75 carr. 20p 240 A et ing 1| 860 Photo cimer 1325 heads. Wind and rewind
New Revo|utionayy 5upeytester 680R light 5.90 | 871 Slide projector i conu;olLB Talées up to 4
680R Multi-tester Accessories 275 autoliccsicentne spoct: Bnandine . cony

Mic. preamplifier
6-0

plete with head circuits. £9.50 carr. 30p.

£18.50 Transistor teste 11-00 | i
Electronic voltmeter 18.00 | 570 LF generator | B CerBam, |
Ampclamp 11-95 10Hz-ImHz 1580 | .o Q°" "'XETAL TOP QUALITY MARRIOT TAPE
Temperature probe 1195 570 Sg. wave generator oA 875 | SLIDER HEADS
S '555 | 590 SWR'meter  12.85 | 220 Signal Injector 230 | CONTROLS e
Phase Sequence 5.95 620 NI-CAD Charger | 390 VOX 15.50 60mm  stroke  high 17 " High Impedance
EHT Pro 5.95 1-2-12v 8:00 | 432 Testakit 19-30 quality controls com- £2-
Shunts 25/50/IO0A 4.50 630 STABIPoswltzfv 670 Buffer Battery 5 plete ;vl(h knobs (post, 18" Med. Imped(azncz
supply 6- 6 . ity). .
A SELECTION OF INTERESTING ITEMS 0350 1A 815 goo Sharger O35 | ewc ISpanyauantin) L impeae
: 690 DC motor speed P . Singles Log and Lin g
C€3025 Compact transistor tester 695 p & p |5p tace Alarm  6:15 £5-00
Q4002 Photoelectric Syscem P £13.70 Gov. 2-8 850 Ei ic Keyer 5K, 10K, 22K, SOK, R730/E732 track mono
E1310 Scereo mag. carc. preamp. 4-80 p & p 25 700 Electronic eetronie eyIeti 75 OBLS, 208, SdlE, [ Record/Erase low imp.
Easiphone DI1201 telephone amp  7.50 b & b 250 Chaffinch _ 7:00 Mee. 45p each. 75p pair.
D1203 Teleamp. with PU toil . 4.95 b & b 20p | 705 Windscreen wiper | 820 Electronic Digital ; Erase Heads for = 17
LLl Door In(e‘:comm andc:;ume 840 g & s 25: e 5,50 Elock 3630 ot Log;nd o 18" and 36" £1:00
kW Dimmer/controller 3.00p & p 10p Mhen e H0 [IGRLS, e 2 track mono,
97 Twin spring unit . For 3305 & p ISp ALL KITS OFFERED o 1D G (00 £1°75
16” Twin spring unit Reverbs  6.85 p & p 25p SUBJECT TO STOCK (Quantity discounts 2 P m Erase Head ke
usso Ulerasonc Switch Trans/Rec £12.75 AVAILABILITY available) LD
CJO:BI ;CHOIInBOZOmHz g;g Prices correct at time T (“'05(-I e)lc 1Sp any
YHF 105 Aircrafc Band Convertor 450 p & p15p D e AN L U
B2005 4 Ch. mic. mixer 4.20 D&plSp i i
B2004 2 ch. Stereo mixer 6755 & p T oR R e atce: SINCLAIR MINIATURE AMPLI-

5
PK3 Kit £1- 959&9109

FIERS & TUNER/DECODER

MW/LW CAR RADIO

+ or — Earch with speaker
and fixings. £6-50 c/p 30p.
8 TRACK CAR STEREO
(— Earth) with speakersin
Pods and fixings £12.50
c/p 40p. Portable Bact/Cass
Tape Player £7.25,

Car Lighter Plug and
adaptor for all cassette and
radio 6/74/9 V outpuc
(state widch) £1-95 each.
Rotel Stereophones RH630
£4.50, RH700 £6-75. RH430
£3.30, Rotel RA3I0 |S+15

EXCLUSIVE: SPECIAL OFFERS

ette recorder. £59.95 ¢/p
50p. Pair Akai ADM
microphones. £6-95¢/p 20p
PORTABLE CASSETTE
TAPE PLAYER—for car
or carry around. £7-25 c¢/p.
20p. HANIMAX BC808
POCKET CALCULATOR
WITH 9, KEY. £28-95.
HANIMAX BC8IIM ME-
MORY VERSION £37.50
MAINS UNIT for 8C808,
BCIIM £2.85 (state model)
HANIMAX Hi0l STEREO
COMPACT RECORD

BUILD THIS TUNER

MW/LW Radio Tuner to use with any amplifier
Features Mulfard RF/IF module Ferrite aerial,
buile in battery. Excellent results. Size 7~
23" 3%7. All parts £4-85, carr. 15p.

MULTI-USE & RADIONIC KITS

10-1 10 Projects

50-1 10 Projects B-OO
150-1 150 Projects 1320
Telephone Comrnu(nicator z;g
X20 20 (Elec.) 1 i a

X 40 40 (radioy sFroiects 9-45

(carr./packing 40p)
All transistor circuits with handbooks

AMPLIFIERS (carr., etc. 20p)
4-300,0-3w 9 volt 1-75 SACI4, 7 +7 watt
104, | watt 9 vole 3-10 Stereo with

304, 3 watt 9 volt 3.95 controls 175
555, 3 watt 12 volt 4-10 SACI3, 15 + ISw
EI1208, 5w 12 volt 5-10 Stereo with
608, 10 w 24 voit 4.95 controls 1495
410. 10 w 2B volt 445  spio 53740
E1206.30 w45 volc 9-95 Stereo BO/PZS 25-00
El2l0, 2# + 24 P 2740/
watts [2vole  7.75  5P40-6 274
RE500, 5 wate IC Stereo 80/PZ6 27.75
mains operated SP60 2Z60/
Amplifier with Stereo 80/PZ8 30.45
controls 6-30

Transformer PZ8 3.95

POWER
SUPPLIES FOR

== i
EVERY PURPOSE :—éﬁ‘
(All cased unless stated chassis /

)
470C 6/74/9 volt 300 MA (includes &5 Multi- Adaptor

(List £52-00) £34-52, Wem | Complete with Speakers
W500 Bactery/Mains Cass-|{List £54-50) Price £39.95
ette Recorder £12.75, Plus free pair of scereo
AKA) GXC40 Stereo cass-|phones.

BUILD THIS RADIO

S

watt  Stereo Ampl.feriPLAYER 2 7 watts.

TBAB0O 5 WATT I.C.
Suitable alternative to SL 403D,
5/30 volt operated. 8/16 ohm
5 watt output.

With circuits and data £1

-

-S0. I

a . for T R d. 115 20
rg::ablaulr:r?/Lxl/:/IFudrlnoodukl: STROBE TUBE %?S}agls)cDRIAc };P Caror L.:‘:.fer"\%nea?e e/(kcd)ap(ors JOOrnApoiéta(:
Fea(ul_'e_s MW . —bandspread for e)_qr:‘a ZFT4'A Suitable for ZFT4/ £J<Og SCVZOO';‘JBR/%\;/J | 9}'00 R |.9§.:;‘ :p:'s( %89
selectivity. Slow  motion tuning. B, 8 (e, ZFT8 £3:50 | [I€244R Scabilised version 490 carr. 30p
Fibre glass PVC cabinet. 600MW sed versio P

ics.  £300
output. All parts £7.98 (battery Electuon ceRES P500 9 voit S00mA

P11 24 volt 500mA (chassis) 2-90 post 20p
CE T Gl G £ PIS 26/28 volt | amp (chassis) 290 posc 20p
FIBRE OPTICS P1080 12V | amp (chassis) 4-50 post 20p
0-0l diam. Mono Filament £3.00 per 50 metre reel All types offered subject to availability. P108) 45V 0-9 amp (chassis) 7-50 post 20p
0.11 diam. 64 Fibres Sheathed £1.00 per metre. Prices correct at time of press E & P12 44-12 volt 0-4—1 amp 7-15 post 30p
SPRAYS I15mm diam. (Mare’s Tail Spray £10-50, 7mm 10%. VAT TO BE ADDED TO ALL ORDERS- SEIOIA 3/6/9/12 volt )| amp (Stab.) 12.50 post 25p

UK post, etc. I5p per order unless stated.

Henry's:,

EDGWARE ROAD, LONDON W2

RP164 6/74/9/12 | amp (Stab.) 12:95 post 30p

All mail to

303 Edgware Road,
London W2 IBW

All stores open 9 am to
6 pm six days a week
Hi-Fi—Tape Equipmrent
Discount Stock List
Free at all stores

404-406 Electronic Components and Equipment 01-402 8381

309 PA—Disco—Lighting High Power Sound 01-723, 6963

303 Bargains Store (Callers only)

Home and Cor Entertainment Centres London and brunches now. opén.
120 Shaftesbury Avenue, London. W1 01-437 969

144 Burnt Oak Broadway, Burnt Oak, Edgware Ol 952 7402
190-194 Station Road, Harrow, Middlesex~0l-663 7788/9

354-356 Edgware Road, London W2 01-402 5354/4736
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LL..P. (Electronics) Ltd

SECOND GENERATION 25 WATT HYBRID

A brand new hybrid fabrication technique, recently perfected in our laboratories, has enabled
us to achieve our latest range of completely integrated devices.

We have now finally reduced the modular audio amplifier to a simple input/output device
requiring only the addition of a basic unstabilized (split line) power supply.

The HY50 takes medium power modules to their logical conclusion by incorporating with it a
heatsink, which is designed in special high conductivity alloy sufficient for normal audio use
without additional chassis sinking. All this without significantly increasing the size of the
module comparable in size to a packet of "'King-size'' cigarettes.

Consistent with modern thinking a triple rated output circuit with a ioad fuse allows for peak
transient response without distortion but ensures the necessary protection.

SPEC.
OUTPUT POWER: /W RMS 50W peak music power.
LOAD IMPEDANCE: 4-160 o 80
INPUT SENSITIVITY 0dB (0- 775V RMS).
INPUT IMPEDANCE 47k Q.

TOTAL HARMONIC DISTORTION: Less than 0- 1% at 25W typically 0-05.
SIGNAL/NOISE RATIO: better than 75dB.

FREQUENCY RESPONSE: 10Hz-50kHz 4- 1dB.

gIUzPEPLY VOLTAGE: ’

- 25V.
105 x 50 x 25mm.
Price £5-80 mono £11-80 stereo. Price Inclusive of VAT & P. & P.

NEW HY5 PREAMPLIFIER

Unchallenged for two years, the HY5, our unique multifunction preamplifier/tone hybrid, has been brought into line with the advancements in our power
hybrids,

Liyke the HY50, the new HY5 has no external components and has been redesigned to run off a split power line with improvements in signal/noise, over-
load capability and reduced distortion. The output has been increased to match the power module (0dB), and share the same power supply.

Overall size is reduced by the use of a new thin film circuitry while the device still retains all the functions of the earlier device.

When combined with the HY50 and power supply only potentiometers are required to complete a simple mono amplifier with input and output facilities
expected to be found on Hi-Fi amplifiers.

The combination of two HY5's two HY50's sharing a common power supply (PSU50) are linked by a balance control toform a complete stereo system,

7 SPEC.

INPUTS ACTIVE TONE CONTROLS

Magnetic Pick-up 3mV (within 1dB RIAA Treble + 12dB at  10kHz
curve) Bass + 12dB at 100Hz

(RT3 (AL o5 60 Sl OVERLOAD CAPABILITY
TlIﬁre‘)rPI;O"r:V U {equalization stage) 40dB on most sensitive input.
Auxiliary 3-100mV. OUTPUT NOISE LEVEL
Input impedance 47«0 | kHz {below 10mVY magneric input) 68dB.
SRR DISTORTION 0-05% at IkHz.
Tape 100mV SUPPLY VOLTAGE + 16-25V.

Main output. 04B (0-775V). SUPPLY CURRENT I5mA.

Price £4-85 mono £9-70 s Price Inclusive of VAT and P. & P.

POWER SUPPLY PSU50

The new PSUS50 has a low profile look being only 2}in high and can be used for either mono or
stereo systems.
SPEC.

OUTPUT VOLTAGE - 25V.
INPUT VOLTAGE 210-240V.
SIZE: L.70 D.90 H.60mm.

Price £5-23, Price inclusive of VAT & P. & P.

CROSSLAND HOUSE “NACKINGTO CANTERBURY: KEN

CANTERBURY 63218 5

 Please.note we reserfe*the .right to substitute af our discretion updated versions of. adverhsed designs
where applicable,
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NOW AVAILABLE IN THE U.K!

CHINAGLIA

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

One example from the big range of sophisticated instruments

~ CORTINA MINOR ——————t W
33 RANGE POCKET MULTIMETER . mgyhff“. LD V= 1gg Zfﬂ/“ )

® SENSITIVITY 20,0000 /VOLT (D.C.), 4,0000/VOLT (A.C.).
ROBUST DIODE PROTECTED PRECISION MOVEMENT.
33 RANGES D.C. VOLTS 0-100mV, | -5V, 5V, ISV, 50V, |50V,
3001, 1,500V. D.C. CURRENT 0-50uA, 5mA, 50mA, 500mA,

F VOLTS RANGES 0-1 500V RESISTANCE
10MQ F.S.D. CAPACITANCE RANGES
100uF, IF F.S.D.

ACCURACY—RESISTANCE, D.C. VOLTAGE AND
CURRENT, 2:5%. A.C. VOLTAGE AND CURRENT 3: 5%.
RESISTANCE = RANGES POWERED BY INTERNAL
BATTERIES.
COMPACT SIZE : 150 x B5 x 40mm. 350gr.

CIL'E:(F;%‘Y CALIBRATED DIAL WITH ANTI PARALLAX
M |
PROFESSIONAL QUALITY COMPONENTS EMPLOYED
THROUGHOUT.

FULLY GUARANTEED FOR 12 MONTHS

AFTER SALES SERVICE AND SPARES FACILITIES.

SUPPLIED WITH ADDITIONAL SHOCKPROOF PLASTICS
CARRYING CASE, TWO HIGHLY INSULATED TEST
LEADS AND INSTRUCTION BOOKLET

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

METER PRICE £13-75 (p & p 80p) PROBE £8-00 inclusive of V.A.T.

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

CHINAGLIA (U.K.) LIMITED

19 Muiberry Walk, London 8.W.3. Telephone 01-352 1897
TRADE ENQUIRIES WELCOMED

FLORAN {

Al

Chimaglia !
BELLUNG (ITALYS 1254
+2.5K +15KY

%9

P.C.B. PACKSS&D. Quanti(; 2{3&
—no ti teces, 50p plus P. & P. .
Solartron CD 7115.2 Double ne tiny pieces. S0P plus P
Beam _ Oscilloscope D.C.—9 FIBRE GLASS as above £1 plus
Mcjs; 3 MV/cm; trigger delay; P. & P. 20p

crystal calibrator; 4in flat faced s C
i RYSTALS 70 to 90kHz. Our
tube. In good working con- choice, 25p. P. & P. I5p

for fast,easy
reliable soldering

Ersin Multicore Solder contains 5 cores
of non-corrosive flux, instantly cleaning

*STILL AT £42:50

dition. Carr,

NEW WIDE RANGE WOBBULATOR
5 MHz to 150 MHz up to 15 MHz
sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. Ideal for 107 or TV

ELECTRONIC GOODIES
for £1-50 post paid.

ROTARY SWITCH PACK, Six
brand new switches {l ceramic;
| off, 4 pole, 2 way, etc.), 50p.
P. & P.

COMPONENT PACK cons:stmg
of 5 pots, various, brand new;
resistors } and ¥ watt, many high

SANGO 50 microamp meters. 2§~
diameter. Ex-new radiation equip.
£1- 25 each. P. & P. 17p

CAPACITOR PACK—50 Brand
new components only 50p. P. & P.

£3-75 each. P. & P. 25p each.
IDEAL EXTENSION Telephones
with standard GPO type dial, bell
and lead coding. £1.75 each. P. & P.
25p.

DELIVERED TO YOUR
DOOR | cwt of Electronic
Scrap chassis, boards, etc. No

heavily oxidised surfaces. No extra flux
1s required

IF alignment, filters, receivers. Can 17p. ( EASY_TO_US@ [ \
g:o U:ed ﬁ'ﬁ'ﬁhi 2o zctr'oe':lspg:’ilioze POTS—IOPdnﬂerem values. Brand IDEAL FOR HOME
pe. nstruction: u ied. —
Connect 6:3V A.C. and use within W= [ (2 5 [led2 DISPENSERS CONSTRUCTORS
minutes of receiving. All this for TRIMMER PACK. 2 Twin 50/
ONlaY (5-75|p!; P. :)P. 25p. (Not 200pF ceramic 2 Twmh 10/60pF o 1 i 60 60/40
cased, not calibrated. ceramic; 2 min. strip with 4 preset / N
20 Hz to 200 kHz WB. 5/20pF on each; 3 air spaced Size b sue Canﬂns in / /
SINE and S@GUARE GENERA. | preset 30/100pF on ‘ceramic base. ! . and Savbit alloys
O RAE ALL BRAND NEW, 25p the lot. Savbit alloy S
our ranges. Independent P &P. 10 in?7 gauges 36p
amplitude _controls, thermistor . o UG 18 swg, 24p RS
stabilised. Ready to use, 9V supply FLAT FACED 4" Twin Beam Tube, . ’ %
required. £7-85 each. P & 25p type Cossor 89D. Greentrace. Brand (lllustrated).
{Not :asécb no:scalnbratedl) . new £4 each. P. & P. 37p. Size lgA
GRATI LE 12¢m x l4em hig
Ii 1 15 h. P. & P.5p. LIGHT EMITTING DIODES A
T;.al:;yn: aps;:.cs'“:nz:cc" full spec (Red) from Hewlett-Packard. Brand 60/40 a||0y Slze IZREEL
Price £7-50 to include V.A.T. & carr. | New 38p each. Holder Ip each. 18 swg, 25p for Service
£1 WORTH OF “UFS”. Six Information 5p. Si 15 Enai d
ll’;:/nd r.'s“lofa?"'{"sl all between | PHOTOCELL equ. OCP7I, 13p 56940 I ngineers an
an . otal capacitance each. o1
not less than 7,000mF. P. & P. 455. | Muliard OCP70, 10p each. o ” /40 alloy Egectnmans.
T - Ryt swg, 28p swg "
arge quantity of gsod qu:“t MODERN TELEPHONES type O Savbit all \
components — 706. Two-tone grey, £3-75 each. avhbit alloy. £1-1 M
TRADE — so we offer 31b of Two-tone green, £3-75 each. Black, \ Y 6 )

\ J
( BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 9 Automatic opening spring,
locking catch, plastic-covered handles. Case
hardened and precision ground. Adjusts

tabs, etc, Fine value at 50p. . H . . .
poarire RubESEORION Crl€3500 to most wire sizes. Cuts and strips
GRLYES L) (195 Wi L flex, splits plastic twin flex. 75U
OPEN %a.m. to 6.30 p.m. ANY DAY

CHILTMEAD 1D

7/9 ARTHUR ROAD, READING, BERKS.
{rear Tech. College) Tel.: Reading 582605/65916

Prices shown are recommended retail, excluding VAT
end 10p p&p direct to

From Electrical and Hardware Shops. If unobtainabl
Bib Hi-Fi Accessories Limited, Hemel Hempstead, Herts HP2 7EP
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EVERYTHING BRAND NEW

TRANSISTORS

and semi-conductors of many types {rom simple
diodes to ICs photo-sensitive devices, threshold
switches, etc., etc.

MINITRON DIGITAL INDICATORS

30154F Seven segment filament, compatible with
standard logic modules. 0-9 and decimal point;
9ram charactersin 16 lead DIL, £1-20. Now available
in BmA or ISmA per segment rating.

Suitable BCD decoder driver 7447, £1-15.

3015G showing + or — and | and dec. pt, £1-20.

CAPACITORS

DALY ELECTROLYTIC

in cans, plastic sleeved

1,000mF/25V, 28p; 5,000mF/25V, 62p; 1,000mF
50V, 4lp; 2,000mF/50V, S7p; 5,000mF/50V, £1-18;
5,000mF/100V, £2.91.

POLYESTER TYPE C280

;zd:a! leads for P.C.B. mounting. Working voltage
0V d.

0-01, 0015 0:022, 0-033, 0047, 3p each; 0068,

O-I,O 15, Jp each; 0-22, 5p; 033 7p; 047, 8p;

0-68, Ilp; 1-0, I4p; 15, 2p; 22, 24p.

SILVERED MICA

Working voltage 500V d.c.

Values in pF—2'2 to B20 in 32 stages, 6p each;
1,000, 1,500, 7p each; 1,800, Bp; 2,200, 10p;
2,700, 3600, I12p each; 4,700, 5,000, [5p each;
6,800, 20p; 8,200, I0,000, 25p each.

TANTALUM BEAD

0.1, 022, 0-47, 1-0mF/35V, 13p each. 2:2/I6V,

2- 2/3SV 4 -7/16V,10/6:3V, 13p each. 4-7/35V, 10/16V,

2I§/6 3Vh|6p each. 10/25V, 22/16V, 47/6:3V, 100/3V,
p each.

POLYCARBONATE TYPE B31540

Working Voltage 250V.

Values in mF: 0:0047, 00068, 0:0082, 0-0l, 0:012,
0-015, 3p each. 0-018, 0-022, 0-027, 0-033, 0-039,
0-047, 0-056, 0-068, 0-082, 0-1, 4p each.

CERAMIC PLATE CAPACITORS
Working voltage S0V d
In 26 values from 22pF to 6 800pF, 2p each.

POTENTIOMETERS

ROTARY, CARBON TRACK.

Double wipers for good contact and long working life.
P20 SINGLE linear 100 ohms to 47M Q, 14p each.
P20 SINGLE log, 47k ) to 2:2M 1, |4p each.

JPZ: DUAL GANG linear 47k  to 2-2M Q, 48p
each.

JPIO DUAL GANG log, 47k Q2 to 22MQ, 48p
each

JP20 DUAL GANG log/antilog 10K, 22K, 47K,
IMQ only, 48p each.

JP20 DUAL GANG antilog 0k only 48p.

2A DP mains switch with any of above [4p extra.
Decades of 10, 22 and 47 only available in ranges
above. SKELETON CARBON PRESETS 6p each.

SLIDER

Linear or log, 4.7k to IM @ in all popular values,
30p each.

ESCl’:(ChEOH plates, black, white or light grey, 10p
eac

Control knobs blk/wht/red/yel/grn/blue/dk. grey/it
grey, 7p each.

JACKS AND PLUGS

Sockets

2-circuit, unswitched, S1/5S tlp
2 c-r:un(/l break contacts, 51/B 13p
3-circuit, unswitched (not GPO) $3.555 15p
3.circuit with 3 break contacts, S3/BBB 20p

2 circuit with chrome nut and bl:ck/wh-:e/rad/
green or grey unswitched, 55/585 4p

2 circuit with chrome nut and bla:k/whu(e/red/
green with 2 break contacts, $5/B 17

Miniature, 3-5mm, 2-circuit (black). 2 br. cont.,
S6/BB 8p

GUARANTEED-TO-SPECIFICATION COMPONENTS

% ATTRACTIVE DISCOUNTS

EV CATALOGUE 7

2nd Printing

112 pages. thousands of items, illustrations,
diagrams, much useful technical information.
The 2nd printing of this catalogue has been
updated as much as possible on prices. It
costs only 25p post free and includes a refund
voucher for 25p for spending when ordering
goods list value £5 or more.

Plugs

2 circ. screened, top entry, P.{ 24p
2 circ. screened, side en(ry, SEPI 36p
Line socket, mono, 231 40p
Line socket, stereo, 244 40p

3-circuit, unscreened, bl/grey/wh, P.4 36p
2-<Pir:ui(. unscreened, bl/whifred/bl/grn/grey,
2 18

3.circuit, screened, top entry, P3 S3p
3-circuit, screened, side entry, SEP3 55p
Mipiature, 3-5mm, 2 cir., screened, P5 13p

Miniature, 3-5mm, 2-circ., unscreened, various
colours, P6 10p

INSULATED SCREW TERMINALS

In moulded polypropylene, with nickel plate on

brass. With insulating set, washers, tag and nuts.

I15A/250V. In  blk/brwn/redjyel/grnjbligrey/wh,

Type TP.1, 14p each.

RESISTORS

Code Watts OChms - 1t 9 10 t0 99 100 up
(see note below)

C 1/3  47-470K 13 Il 0-9 nett

C 1/2 4-7-10M -3 [N} 0.9 nett

C 3/4 4.7-10M .5 -2 0-9 nett

S I 47-10M 3.2 1.5 1.9 nett

MO 172 10-1M 4 3.3 1-3 nett

ww | 0-22-3-9 9 9 . 8

ww 3 I-10K 7 7 6

ww 7 I-10K 9 9 8

Codes:

C = carbon film, high stability, low noise,

MO = me(alox-de Electrosii TRS, ultralow noise.

WW = wire wound, Plessey.

Values: AllEI2 except C iW, C 3W, and MO {W.

E12: 10, 12, i5, 18, 22, 27, 33, 39, 47, 56, 68, 82
and their decades.

E24: as E12 plus |1, 13, 16, 20, 24, 30, 36, 43, 51,
62, 75, 91 and their decades.

Tolerances:
5% except WWI 10%

+0-05 () below 100 and MO W 2%
Prices are in pence each for quantities of the
same ohmic value and power rating. N
mixed values, (lgnore fractions of one penny
on total value of resistor arder.) Pricesfor |00
up in units of 100 only.

BAXANDALL SPEAKER KIT

As designed by P. J. Baxandall and described
originally in "*Wireless World." Simple to assemble,
fantastically good results and a greater money
saver. Carries 10 watts RMS, 15 ohms impedance.
Size 18in x 12in x 10in. Complete kit, including
pack-flat cabinet, £14.90,

The size and weight of this product obliges us to
charge 70p part cost of carr. in K.

Equaliser Assembly: £2:30.

Loudspeaker Unit S9RM 109, £2-45,

Cabinet Kit (to Baxandall design), €104

Cross-over choke included in full kit above £1-30,

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB

Telephone: Egham 3603  Telex 264475

Northern Branch: 680 BURNAGE LANE, BURNAGE, MANCHESTER M19 I NA

Telephone 061-432 4945

Shop hours—Daily 9-1 and 2-5.30 p.m. Saturdays 9-1 p.m.
U.S.A. CUSTOMERS are invited to contazt ELECTROVALUE AMERICA, P.O. Box 27. Swarthmore PA 19081

v FREE POSTAGE (U.K.)

ELECTROLYTICS
Axial Lead
u 63V IOV 16V 25V 40V 63V 100V
047 — — —_ - = llp 8p
1-0 — —_ —_ = p — 8p
22 — _ — p — Bp 9p
47 — — ilp — 8p 9 9p
10 — —_ = Bp 9p 8p 8p
22 — 8p — 9p 8p 8p I(0p
47 Bp 9p 8p Bp Bp 10p I13p

2
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100 9p 8p 8p 9p (0p I2p [9p

220 8p 8p 9p 0p I0p [Ip [7p 28p

470 9p 0p Ilp [3p 17p 24p 45p
2,200 I5p 13p 26p 37p 4lp — —_
4,700 26p 39p 44p 58p — —_

10,000 42p 46p — — — —

ZENER DIODES full range E24 values: 400mW:
27V to 36V, l4p each; IW: 68V to B2V. 21p each;
I'5W: 47V to 75V, 4Bp each. Clip to increase
15-W rating to 3 watts (type 266F) 5p.

VEROBOARD

Copper clad 0'1 in. matrix—2-5 x 3:75 ins. 27p.
3-75 x 3-75 ins., 30p. 25 x 5 ins,, 30p. 375 x
5ins., 33p.

Copper :Iad 0-15 in. matrix—2-5 x 375 ins., 20p.
375 x 375 ins., 30p, 25 x 5 ins,, 30p. 375 x
S ins., 36p.

Vero spo( face cutter (any matrix), 43p. 0-040 pins
(for 0-1 matrix) per 100, 35p. 0:052 pins (for 0:15
matrix) per 100, 35p.

KNOBS

In a great variety of modern types, for § in. shaft,
from plastic to solid aluminium, from typically 63p
per pack of two (Catalogue 7, page 62).

CONNECTORS
DIN from 2-way to 7-way plugs and sockets; phono
types, mains connectors, etc. (Catalogue 7, page 88).

This is £V Service

DISCOUNTS

Available on all items except those shown with
NETT PRICES. 10% on orders from £5 to £14-99.
15% on orders £15 and over.

PACKING AND POSTAGE FREE

in UK. for pre-paid mail orders. For orders £2
and under, there is an additional handling charge of
10p.

GUARANTEE OF QUALITY

All goods are sold on the understanding that they
conform to manufacturers’ specifications and
satisfaction is guaranteed as such—no rejects,
""seconds” or sub-standard merchandise is offered
for sale.

PRICES @UOTED DO NOT INCLUDE VAT,
for which 109, must be added to total nett value of
order. Every effort is made to ensure correceness of
information and prices at time of going to press.
Prices are subject to alteration without notice, 3
S.A.E. with written enquiries please.

GIRO ACCOUNT No. 38/671/4002

All  postal communications, mail
orders, etc., to Head Office at Egham
address, Dept. PE6.

Shop hours—9-5.30 daily. Saturdays 9-1 p.m.
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TABLE TOP
HE!GHT 18"

DJA SPAN
22 INCHES

At the head of-our tibre optic kingdom stands the unigue genesis. This
fantastic modet incorporates the fargest mares t ou can buy.

Now combined withthe most sensational kinetic light base ever desigited
in this field. This lamp is unique in the way that the base is opaquely
translucent. The tinted upper section,allows one to see.a slowly rotating
eight colowred sculptured wheel, that seems to be floating on a blue haze,
that radiates a warrm mystic glow.

Thousands of:optical fibres energized with colour. Fibre tips flash like
stars, bright with all the changing colours of the rainbow. Available in
blue or-green. M.M. Discount price £22.95 inc p.p. and VAT.

AQUARIUS 100
A star for home parties, this budget priced
100-watt projector will transform your room into
a swirling image of continuously changing liquid
colour of reds, blues, yellows and greens

This machine is supplied with one six inch liquid
wheel and includes lamp and lead. Complete

with free 2 x 2 slide projection carrier.

M & M discount price £19.95 post free.

D.IY.SECTION

THE SENSATIONAL MARES TAIL
Three sizes to choose from:

18mm ferrule, 11" high x 22’ dia.
7,500 fibres, £10.50 +20p p.p.
12mm ferrule, 10 high x 19" dia.
4,800 fibres £7.85 +12p p.p.

8mm ferrule, 10" high x 18" dia.
2,900 fibres £4.95 +10p p.p.
Complete instructions supplied.
Display bunching of various types of fibres at low
cost. TYPE A 1320. Fibres contained in a tough
flexible sheath. Makes delightful displays.

M.M. Discount Price 40p per ft.

£1.10 per yd. +5p p.p.

TYPE 8. Light guides comprising of 64 fibres.
Each fibre .010 inch diameter in a flexible shéath
1/8 inch. 45p per ft. £1.28 per yd +5p p.p.

TYPE C. Monofilament .040 dia, single strand
flexible plastic that enables heat bending f
combined use with type X or type B
22p per ft. min order 3ft 66p +5p p.p.

SLOW SPEED MAINS MOTOR

CASCADE Height 18"
Cascade, the fibre optic that's
also a beautiful corner light,
M.M. Discount price £16.65
inc p.p. and VAT,

LITTLE GEM
Little Gem, complete with the
smaller mares tail, (8mm
approx, 18" x 10 high,
overall height from table
approx 14"’} With a single
white light display, housed in a
red translucent base, cowled
with a special moulded three
dimensional filter that throws
ight in array. It's amazing,

we have completely shattered
the style of conventional
aptics with the fabulous little

'99'“' CGNLY tnod vaT loromte oil wheel and static wheel 70p inc p.p.
inc post an STATIC COLOUR DISC
OILWHEEL M.M. Discount price £1.40 inc post.
PROJECTORS Specially made for optics. Complete

with metal boss. To fit motor. 4" dia, seven
prominent colours contained in separate sections.

Bulb and batton kit plus 6ft of flex
75p inc post and VAT

Multi-coloured,
For projecting psychedelic
colours 6" or 4" diameter
Ideal for fibre optics

6" oil wheel £5.00 + p.p. 15p.
4" {suitable for optics) £2.65 Terms: C.W.0. cheques/po’s

+ p.p. 10p. C.0.D. please send 50 pence when ordering

BUY WITH CONFIDENCE FROM A FIRM WITH A NATIONAL REPUTATION

MIDLAND MATERIALS

OFTICS. 180 WELLINGBOROUGH ROAD. NORTHAMPTON. TEL. 33487

July 1974

Practical Electronics

A unique drafting aid
for the electronics
engineer enabling him to
prepare in minutes a perfect
PCB.
A fine-tipped marker charged
with a free-flowing etch-resist
ink. Simply draw the
desired circuit onto copper
faminated board—etch—
clean.

The circuit is ready to use.

A perfect circuit every time !

£1.10 for one off
£4.40 for six
£8.80 for twelve

V.A.T. and Post included. Available now in every country in Europe.

I Please send me further details on the 33PC

|

FREEPOST
PORTSLADE,BRIGHTON,ENGLANDI
(No Stamp Needed) Phone 0273 414371 |

575



J

FOR AUDIO
ON A BUDGET

Tlle flr.f! tlme Moto r
magazine have
nominated a push
button car radio for
their Top Ten
Accessory Awards

NOTE: The ability to solder on a printed cwcuitboard is
necessary to complete this kit successfully: Circuit diagram

THV||C

PUSH BUTTON
CAR RADIOKIT

£ T LR

NOW BUILD YOUR OWN AWARD

"I’O? WINNING PUSH BUTTON CAR RADIO

Technical specification:
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt
operation on negative or positive earth.
2.} Integrated circuit output stage, pre built three stage
IF Module.
Controls Volume, manual tuning and five push buttons for
station selection, iluminated tuning scale covering full
medium and long wave bands.
Size Chassis 7 ins. wide, 2 ins, high and 4% ms. deep approx.

and comprehensive instructions 55p.free with kit.

Car Radio Kit

£6.60 + 55p. postage & packing.
Speaker including baffie and fixing strips
£1.65 + 23p. postage & packing.

Recommended Car Aeriaf - fully retractable and locking.

QUALITY SOUND”
FOR LESS THAN£19-00

Stereo 21 easy to assemble audio system kit, - no soldering
required. Includes:—
BSR 3 speed deck, automatic, manual facilities together with
ceramic cartridge.
Two speakers with cabinets,
Amplifier module. Ready buiit with control panel, speaker leads
and full, easy to foltow assembly instructions.

For the technically minded : —
Specifications:
{nput sensitivity 600mV:Aux. input sensitivity 120mV : Power

N/
output 2.7 watts per channel: Qutput rmpedance 8-15 ohms.

i Provision for auxiliary inputs —radio, tape, etc., and outputs for
taping discs. Overall Dimensions. Speakers approx.
151" ~ 8" ~ 4. Complete deck and cover in closed position

£1.35 post paid.

' PI.IFIF.R

%
N

I

DISCO

4‘5

~

Reliant Mk IV Mono Amplifier, ideal for the
small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms {suitable
for 15 ohms).

Inputs *5 Electrically Mixed Inputs. *3
Individual Mixing controts. *Separate bass
and treble controls common to all § inputs.

*Mixer employing F.E.T, {Field Effect Transis-
tors). *Solid State Circuitry. *Attractive Styling,
INPUT SENSITIVITIES

1) Crystal Mic or Guitar 9mV. 2) Moving coil
Mic or Guitar 8mV. 3), 8), 5) Medium output

B R

" s

|
]
; ]
Stereo headphone socket with automatic speaker cutout.

A T

approx. 1537 > 12” % 6. gomplete only £18.95 - equipment {Gsam. Tuner, Monitor, Organ, etc.)
Extras if required. ) él] PP Jz‘ - all 2_50mV sensmvny.

Optional Diamond Styii £1.37 : ' ! o SBULTE ALY arry

Specially selected pairof stereo headphones with individual i 1ze approx.14; Insx b ins< 35 ins

level cantrols and padded earpieces to give optimum i £15.00 + 50[)

performance, f3 85. postage & packmg 'F,-‘-fr

45 WATT R.M. S MONO DISCOTHEQUE AMPLIFIER
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: less than
2% at rated output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into ,
470K. Size: 191 x 102 X Bins. approx. Amplifier £27.50+£1.50p. & p |

Special Offer: Disco 50 plus two 15" E.M.I. speakers type 14A/780
(as illustrated on opposite page). Complete £57.00+£4.00 p&p.

q-‘!ﬂl‘"f
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COMPLETE"
| STEREO SYSTEM

o

!

40 Watt Amplifier.

Viscount Il - R102 now 20 watts per channel.
System tincludes,

Viscount It amplifier - volume, bass, treble
and balance controls. plus switches for mono/
stereo on/off function and bass and treble
filters. Plus headphone socket.

Specification

20 watts'per channe! into 8 ahms.

Total distortion@ 10W@ 1kHz01%. £.4.1 (for
ceramic cartridges} 150mV into 3 Meg. P.{.2

£69-00

System i

Viscount Il amplifier (As System )
Garrard SP. 25 {As System {)

Two Duo Type {liA matched speakers—
Enclosure size approx. 317 x 13~ x 1137,
Finished in teak veneer. Drive units approx.
1357 81" with 31" HF speaker. Max. power
20 watis, 8 ohms. Freg. range 20Hz to 20kHz.

Complete System £69.00
PRICES: SYSTEM 1

{for magnetic cartridges) 4mV. @ 1kHz into 47K.
equalised within - 1dB R.I.A.A. Radio 150mV
into 220K. (Sensitivities given at full power}.
Tape out facilities : headphone socket, power
out 250mW per channel. Tane controls and filter
characteristics. Bass: +12dB to -17dB @
60Hz. Bass filter: 6dB per octave cut. Treble
control: treble - 12dB to -12dB@ 15kHz.
Treble filter: 12dB per octave. Signal ta raise
ratrg (all controis at max.) -58dB.

Crosstalk better than 35dB on all inputs.

£24:20 ~f1péop
£14.00 +£2-20p & p

Viscount Il R 102 amplifier

2 Duo Type li speakers
Garrard SP25 with

MAG. cartridge de luxe plinth
and hinged cover

£21.00 + £1.75p & p.
total £58.20

Available complete foronly £51 (0 +£3-50p.8p.
PRICES: SYSTEM 2

Overload characteristics better than 26dB on all Viscount R102 amplifier £24-20  {1-00p. & p.
inputs. Size approx. 133" x 9" < 33" 2 Duo Type IlIA speakers £33-00 f4-00p &p.
Garrard SP25 deck, with magnetic cartridge, Garrard SP25 with

de luxe plinth and hinged cover. MAG cartridge de luxe plinth  £21-00  £1-75p. & p
Two Duo Type Il matched speakers - and hinged cover £84 20

Enclosure size approx. 173”7 - 103" 6" n total
simulated teak. Drive unit 13”x 8” with parasitic

gm‘;{d"ng Complete System £51-00 Available complete for only fBQ 00+£4n Y

THE ULTIMATE COMPLETE SPEAKER SYSTEM
EMI LE 315. List Price £86-00

A professional standard five way speaker
system with enclosure gtving top quality
performance

Enclosure Dimensions

approx. (3ft. - 2ft. - 1ft).

Drive Units

Hand built — 15" diameter bass with 3’
voice coil, — two 5” drameter Mid Range
units, — two 35" HF . untts, plus matching
crossover panel with two variable
potentiometers for mid and high frequency
adjustment

Power Handling

Continuous rating 35 W rms.. Peak power
rating 70 W.

Frequency Response

Five matched speakers and crossover unit
for handling up te 45 watts, frequency
response from 20 to 20,000 Hz.

Huge 18" x 14" {approx ) high efficiency
Bass-Speaker with 16.500-gauss magnet
built on a heavy diecast frame.

The four 10,000 gauss tweeters, each 33"
dia. approx.. are fed by the crossover which
critically adjusts signal for maximum
fidelity. Impedance at 1 kHz is 8 ohms
Bass conIZ otherle 5%. Recommended

15" 14A/780 BASS UNIT
Bass unit on a rigid diecast chassis.
Superior cone material handles up to 50
watts RMS, and is treated to give a smooth
frequency response. Resonance 30 Hz. flux
density 360,000 Maxweils. Impedance at

1 kHz 15 8 ohms. 3" voice coil.

20 Hz20.000 Hz. Imp. 8 ohms. Recommended retail price £40-80.

Our prlce fa5- 00—+—£3 50p. & p OUR PRICE £18-76 + £1 S0p&p + £1-50p&p Spec|a| Offeﬁi

. T T S NN, ST R e |

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, pewer amplifier and control panel. No soldering —
|ust simply screw together 4 watts per channel into 8 ohms. {nputs: 120mV

(for ceramic cartridge). The heart of Unisound is high efficiency !.C. monolithic Technical specitication Mains input, 240V, Dutput sensitivity 125mV
power chips which ensure very low distortion over the audio spectrum.

Comparabie unit soid elsewhere at £24-00 approx.
240V. AC only. £7 64 + 55p p& p

. AC only. > Yours for only £10. 95+ 90p.p&p #
=== * R|(TrV | C

i Mail orders to Acton. Terms C.W.0.
R L Radic and TV Components (Acton) Ltd.

Atl enquires Stamped Addressed Envelope.
21 High Street, Acton, London W3 6NG/o

j

I

(£

STRACK CARTRIDGE |
PLAYER®

Elegant self selector push button player for use with your stereo system.
Compatible with Viscount Il system. Unisound module and the Stereo 21

.. Goods not despatched outside U.K.
Just write your order giving

vour credit card number o giorg ayailable for all items listed 323 Edgware Road, London W2
DO NOT SEND thus () Personal ___ Edgware Road: 9a.m.—5.30p.m. Half day Thurs.
YOUR CARD Send stamped addresSed envelope. Shoppers Acton: 8.30 a.m.-5 p.m. Closed all day Wed.
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Telephone
Corner

OMPLETE TELEPHONES
— NORMAL HOUSEHOLD

Exactly as internal teleph

\\\\\\\\\\\\\\\\\\\\\\\\

changes have not yet take

NN

Testedand .. ,,
Guaranteed

7
/| Paks
/ a
A B79 4 IN4007 Sil. Rec. diodes.
1,000 PIV | amp. plastic
/

to make, full instructions

\\\\

and automatic alarm, ne
compatibiligy.

[-1.1] Reed Switches, |” tong ¢~
10 e nipeea P.0. type ' 55P /
H35 Mixed Diodes, Germ. Gold /
100 bonded, etc. Marked and 55P
Unmarked

H38 Short lead Transistors,
‘J 30 NPN Silicon Planar types 55P

Hatch Generator is
Featuring plug-in ICs a

Hi9 Integrated circuits 4 gates
6 s i flops BMC 945 55P

H4{ 2 BDI3i/BDI132 Complemen-
tary Plastic Transistors

Hé5 4 40361 Type NPN Sil.
transistors TO-5 can comp.
to Hb66

H66 40362, Type PNP Sil. tran-
1 sistors TO-5 can comp. to ssp

(P Unmarked
llntested Paks |

unbreakable—ideal for
box—and only measur

from a major TV Rental

umcony * £10-92

(includes V.A. T.&P. &

llver l Illlll

———

5

NP, AF and R

Bé6 Germamum Diodes
150 Min. glass type 55

in stock

tested and guaranteed

H20 20 BYI26/7 Type Silicon Recti- 55

S TvPe
fiers | amp. plastic. Mixed P % TYPE "F"' NPN Silicon p
volts § TYPE “G" NPN Silico
Hi4 |s Power Transistors, PNP, 55 \ range
Germ. NPN Silicon TO-3 P \
Can % range.
He7 [ 3819N Channel FET's plastic §5p

case type.

s
Make a rev counte

foryourcar

The "TACHO BLOCK'. This encapsulated
block will turn any O-ImA meter into a
linear and accurate

rev. counter for

any car with
normal coil p each

ignition system.
BI-PRE-PAK LTD
0 Rey; No 8209t

ﬂ%

High Speed
Magnetic
Counter

4 digit (non-reset)
24V or 48V {state which)
\ 4x1x1in, 33p, p.p. 5p.

578

Ex GPO Push Button
intercom Telephones

everyday use where automatic internal ex-

Electronic Transistor

Ignlt|°n £6 60 ‘cn‘:'[“ple“ Kit

Ready built and tested unit £9-90 incl. V.A.T.
Now m kit form, we offer this ""up-to-the-
minute’ electronic |gn|t|an system. Simple

outstanding features. Transistor and con-
ventional sw:(chab.h(y burglar prooflock -up

Our new vastly improved Mark Two Cross
sync. pick-up circuit. The case is wrtually

We have already received a large order

' llll /@
B | Transistors

We hold a very large range of fully marked.

B84 Silicon Diodes DO-7 glass 3
100 <qui’ o Oioo ontod 5P N (e ncss e 10 :::‘;f::z;;.ozzz
B3¢ )00 Sil. Diodes sub. min. 55 \ .
s L) and INSIE vpes P \ Qur very popular 4p Transistors
. =
In(eg‘razed Circuits. Data ssp § TYPE ""A'" PNP Silicon Alloy, TO-5 can.
supplie \\ TYPE "'B" PNP Siticon, p

**E” PNP Germanium AF or RF

TYPE “H" PNP Silicon, similar ZTX500

8 rewavs ror £1-10, 7

BlI-PRE-PAK

SUPPI.IERS OF SEMI-CONDUCTORS TO THE WORLD
\\\\\\\\\\\\\\\\\\\\

Y {Plastic Power
Transistors

NOW IN
TWo

/

one systems still in

n over. Available in

/ 5, 10 or 15 ways. Complete with circuits and
EX G.P.O. nnlv P.&P. ‘? instructions. Necessary 24 pair cable 22p per RANGES
p 45p each / yard. Price of each instrument is independent - 2
% of the number of ways. These are 40W and 90W Silicon Plastic
TELEPHONE DlALS !% PowlerITranmstors of t’;e very latest design,
E available in NPN or PNP at the most shatter-
Standard Post Office type. Guaranteed in é £z 75 p_p nip ingly low prices of all time. We have been
working order. / L ° selling these successfully in quantity to all
nnlv 27 ]/ g gabk‘_e can bgostgl b_;':rﬂfCﬂ Post. Post and p:rts of the world and we are proud to offer
acking per 50 yds.: P ( em under o Tested and Guaranteed
2 pPOST & PACKING 16}p Extension Telephones 714{p each, p.p. 274p- neer our Tes " uaran
£1-374 for 2, p.p. S5p. These phones are Range | VCE Min. IS HFE Min.
- extensions and do not contain bells. -12 3-25 26-50
/ 40 watt np 10p i18p

///////////////////////////17/////////////////////////////////

90 watt 26}p 24ip 22p
Range 2 VCE Min. 40 HFE Min. 40

supplied with these

gative and positive

now available.
nd a more sensitive

the engineer’s tool
es 3in X 5%in X 3in.

company.

Comple(e £8 72

P butnobatteries)

transistors, power

lastic encapsulation.

=
lastic encapsulation.
n. similar ZTX300 %

PO

\ m I—!ll |§|—25 26;50

watt 33p P 29

P.&P. Ilp \ 90 watt 38ip 36ip 33p
\ Complementary pairs hed for gain at

3 amps. 1lp extra per pair. Please state
NPN or PNP on order.

LM380 AUDIO I.C. asfeatured in Practical
Wireless December issue. Complete-with
application data, £1°10.

large range of I.C.s at very competitive prices

FREE Catalogue, see coupon below.

METRICATION CHARTS now available,
This fantastically detailed conversion cal-

INTEGRATED CIRCUITS. We stock a
(from 1ip each). These are all listed in our
culator carries thousands of classified
U.S.A.) measurements of length, area,
volume, liquid measure, weights, etc,
{4 pin type at 16ip eich Now new low
4 16 pin type at 18p eath profile type.
/ BOOKS ‘
/ latest canlogu;e send for it TODAY using
/ N.B.—Books ars void of V.A.T.

references between metric and British (and

Pocket Size, 15p, Wall Chart, 18p.

LOW COST DUAL IN LINE I.C
SOCKETS

We have a large selection of Reference and
Technical Books in stock, details are in our

the coupon bglow.

ﬂur famous Pl Pak

is still leading in value
Full of Short Lead Semiconductors and
Electronic Components, approx. 170. We
guarantee at least 30 really high quality
factory marked Transistors PNP and NPN
and a host of Diodes and Rectifiers mounted
on Printed Circuit Panels. Identification Chart
supplied to give some information on the
Trans|s(ors

Please asl:' f:lr i’;isl;ji.only 55p

s %
MINIMUM  ORDER S5p. CASH WITH

ORDER PLEASE. Add 11p post and packing
per order OVERSEAS ADD EXTRA FOR /

ALL PRICES INCLUDE 10% V.A.T

BULY THESE GOODS WITH ACCESS

M

T

Dept.A."222:224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344.
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MAPLIN ELECTRONIC SUPPLIES

¥ SAME
‘DAY

Model 120

PRO)ECTS DESERVE A
PROFESSIONAL QUALITY 1
MENT CASE—4 MODELS

Model 120 all aluminium two part
construction. Top and sides, biue
hammer finish, front, rear and
base: white. Others: mild steel

}Pref art constructio
op. base. sides and detachable

rear panel. blue hammer. Detachable
aluminium front panel finished in

LAR(-E
b\lALL

Centurion

clreuitry.
THE DMO2

DRIFTS !

NSTRU- | ¢, other musiclans. +% Outputs will directly drive most airport.
types of dividers including the 8AJ110. + And each
output can also be used as a direct tone source. % Vari-
able DEPTH AND RATE tremulant optional extra.
% Gold-plated plug-in edge conmexlon. w Complete P E SOUND SYNTHES'SER

3-7ln. x 4:5ln.
% EXTREMELY ECONOMICAL | % Sae.
PRICE. + Ready built, tested

and fully guaranteed. details.

ORGAN BUILDERS

MES8 anbounce the very latcst development In organ

13 Maater Frequencies on ONE tiny circuit board.

LOOK AT THESE AMAZING ADVANTAGES
% 13 frequencles from C8 to C8. % Each frequency
digitally derived from a S8INGLE b.f. master oscillator.
% Inltla) tuning for the WHOLE ORGAN: ONE
SIMPLE ADJUSTMENT. + Reclative tusing NEVER
% External control allows instant tune-up

fibre glass board (including tremulant if required) ONLY
% Very low power consumption.
please
for fuil technical

SERSVICE

MAPLIN: Projected site of London's third

if this project seems evpensive YOU HAVEN'T SEEN OUR
PRICES®

We are stocking all the parts for this exciting project. from the
special 1.C.’s right down to the nuts. bolts and spacers for
mounting the Veroboards

battery clip separate per pair 6p.
[Pair crocodile clips 1 red 1 black insulated
slecve 10p.

lder Multicore 22 s.w.g. 10 metres 20p
Silicone grease in special dispenser 20ml 43p.
cd neon 240V pancl mounting 28p.

_acing Cord. Strong rayon cored PVC 25m 51p,

Panel fuse holders 20mm 20p: I4in 3Sp.
ansformers

T700 min. output
Bec. SO 200mW 50p.

b-main. Mains Transformer
V 100mA 98p, 12-0-12V S0mA 95p.

transformer  Pri. 1-2k§)

Singie gang Lin or Log
5k, 10k, 25k, 50k. 100k, 250k,
500k, 1M, 2M (and 1k Lip) 14p

Dual gang
{8tereo) without

white DMO2T (with tremulant) ONLY . )
Dimensions iu inches. Mode! 320 31425, Trade enquiries | Also parts for the “Electronics Today lnternational” Syn-
Model w " D Price | DMO2 (without tremulant) £12-25. welcome. lstesrser stocked ) o
120 8 24 6 LZ-S(; SAJ110 7-stgge frequency dlvider in one 14 pin DIL nd S.A.E. now for our detailed price lists
220 8 6 34 £3-42 | Package. 8ine or aquarc wave input sllows operation | YOU SIMPLY MUST SEE OUR PRICES!
221 8 6 6 £3-7]1 { from almost any type of master oscillator including the Keyboard 49 note C-C £14-38
12 8 12 £7-82 | DMO2 (when 97 potes are avallable). Square wave | 74(C 8-pin DIL 36p
Chassis for model 320 £2- 14 extra -+ | outpute may be modified to saw-tooth by the addition f MFC 6040 electronic attenuator 95p
of a few components. 8AJ110: £2:83 each OR sapecial | SG 3402N for Ring Modulator £1-69
Please send s.a.e. for free illustrated leaflet. price tor pack of 12: 225-00. 8.a.c. please for data sheet. [ CA 1046 #9p
CAPACITORS PLUGS AND SOCKETS g kNow YOU NEED IT!
Sub-miniature N CheIMESILO74
R Bt - ’ ﬂg} CATALOGUE
P
Mt{d V Price Mi{d V Price (@ with dozens of  tempuing
1 63 8p 68 6386p = new lnes
1563 6p 68 16 6p / BRIMMING OVER
2263 6p 68 63 10p S K with  clear  llusirations
3-363 @p 100 4 8p Mtd V Price - and detailed dita
4763 8p 100 10 8p 470 63 6p ”’ WE RE WAITING  TO
6840 8p 100 25 &p 470 10 10p / L’ RUSH YOU A COPY
6863 8p 100 40 6p 470 25 12p \ 't be IMPRFSSED
10 25 6p 100 63 12p 470 40 18p { | m:jh our POSYEx(‘I[‘)I([E[g
. . . . . wdering  svstem
lo 63 o o0 Safp 080 o3 1BoiNrLucs MATIS N RSH 8 way chassis St f stereo plug by oo BIGVALUE dis
15 16 68p 150 }6 6p 680 18 P [ 2 pin (I flan 8p P30 3 pin |-SA  socket 62p Plastic 18p count vounchers. STAGGERED
i: :!‘:)! :: l155‘()) if()) 1%: %?3(0) 3?) g: SEL prchassisigiolugguith Screencd by our UNBEATABLE speed
s pi i :
22 10 8 150 63 12p 1000 4 10| (s < D B oper O b PHONO . Qpenm-:onowzzlc;:‘; \ of ervice abe the i
22 25 6p 220 4 6p 1000 10 12p ) (240°) ¢ 5 . ug plastic s 8 OUC step lowards rea e
23 83 8p 220 10 6p 1000 16 18| 0 & P I o s 7 s Plugscrecned  12p  DOm socker ¥ with \ NOW' Send ONLY  25p
33 6:38p 220 16 6p 1000 25 22p SA ],((‘? L?ne socket Chassis socket dp i‘ . ::i contacts for  our  beauufully pro-
33 16 6p 220 25 10p 1500 63 12p | pyn Sockets e ae] 23 S‘-’g‘(e.l oq]ldedwilgre(; A \ duced cutalogue
33 40 6p 220 40 12p 1300 10 18p{ > p, op JACK break contacts 18p; |/ I \ and leave the
47 4 6p 220 63 18p 1500 16 22p 3 pin, ¢ pin. $ pin McMURDO Std. mono plug 3 Smmplug plastic \)
TS QW e 80 A ww s L U cmgh el P op: screened sp | UL tan rest to us!
2! D | (240°). 7p. 6 pin % plug 47p  Screened 2ip  open socket 8p. N
47 40 8p 330 16 10p 3300 63 22
47 63 6p 330 63 22p 4700 4 22p
OMNIUM GATHERUM POTENTIOMETERS 1.H0042C. TO99 (TOS). FET i/p Op Amp £4-25
LM301A. 8-pin DII.. Op Amp S0p
PP3. 6. etc... battery chp dual min. 9p. . i LM380. 14-pin DIL. 2W Audic Amp £1-32
[PP1 9. etc Rotary minlature carbon track {” spindle MCI303L_ 14-pin. Stero Preamplificr £1-39

Single gang with DP switch
250V 2A Log or Lin Sk to 2M

MC1310P. 14-pin DIL. FM Stereo Decoder (nocoils needed) £3- 158
MFC4000B. W Audio Amp Mp

MFCB010. 8-pin case. |W Audio Power Amp £1-20
MFC9020. 10-lead case 2W Audio Power Amp £1-37
NES5SV. 8-pin DIL. Precision Timer 9

£4 48

NES61B. 16-pin DIL. Phase Locked Loop
$G1495D. 14-pin D1L. Four Quadrant Analogue Multiplier £2- 70
wA723C. TOY9 (TOS) 210 37V Voltage Regulator

wA723C. t4-pin DIL. 2to 37V Voltage Regulator M)p
wA741C. 8-pin DIL. Op Amp 36p
pA741C. 14-pin DIL. Op Amp 45p
uAT47C 14-pin DIL. Dual Op Amp €1-08
nA748C. 8-pin DIL. Op Amp 3p
ZN414. TOS. TRF Radio -20

£1
More linears are listed in the "PE SOUND SYNTHESISER’
box. above
Full data. pin conversions. €tc

catalogue Price 25p.

on nearly all types above in our

Mains 3-core sub-miniature 1A black PVC
covered 19 strand 0-imm per conducior. 7ip
pef metre.

L % x 2¢mm switch Log or Lin .
Sise: Both approx 30 x 27 SR S s as above 26p
fin. Maine Transtormer above 44p
Size: 46 x 3[ x 38mm PRESETS
12V 250mA 0-12V 250mA £1-36. 8ub-miniature ¢-1W
‘Vert or Horiz
Mains Transtormer MT3AT
Pri. 200-220-240V. Sec. 12-15-20-24-30V é?.'?i 2&0- 1%20' 2;‘;
S ESER 50k, 100k, 250k,
Mains Transformer MT206AT 500k, 1M ap
Pri.  200-220-240V Sec.  0-15-20V 1A
(-15-20V 1A £3.98.
BHook-up wire, 7 strand 0-2mm. PVC covered
Rinned copper wire for light general connexions
hup to 1 4A 11 colours black. blue brown
een. grey. orange. pink. red. violet. white.
Jyellow 10 metres of any one colour 20p. Pack . o
ils £2-08. Carbon Film {W 5% 1Q to 1M; 10% 12M to 10M EI2 1p
2 10 e G I Gl (0 Carbon Film $W 5% 19 to 106); 10%, 1-2M to 1oM EI2 1Ip
Singicicore)screened|6piperjmetre] Carbon Film §W 59% 11Q to 910k El2& E24 1Ip
Twin individually screened 104p per meue. Carbon Film 1W 59 10Q to 10M E12 Mp
High quality single screcned SO0 100pF per | Mectal Oxlde §W 3% 108} to IM E12& E24  4p
metre. ideal for high grade audio connevions Wirewound 24 W 109 0-22chms to 0-47ohms El2 12p
154p per mewe Wirewound 24W 6% lohm to 270chma E12 12

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 58, 68, 82 anddecades

E24 values 11, 13, 18, 20, 24, 30, 36, 43, 51, 62, 7!

. 81 and decades

SWITCHES

Rotary with adjustable stop I pole 2 to 12 way:
3 ypole2 to 4 way. 4 pole 2 or 3 war, eachiigPp
Mains rotary DPDT 250V 24 20p.

= E e ol
Sub-miniature
DPDT % }3}

Sub-miniature toggle DPDT
3 -9 % |4
Toggle 250V 1-54 (12 x t x |4mm excl toggle)
with ON/OFF

250V 3A 7
plate  25p.

2 pole 2 to 6 way

Pusb to make
non-locking
l4p

Please add 10%,
to the final total.

VAT

Post and Packing FREE in U.K.

(10p handling charge on orders under 50p.)

Orders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. Tel. Southend-on-Sea 0702 44101
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Mo st b | I RANSFORM ERS
Also avai_lable i watt @ 70°C Carbon
Pz‘il]m Rersst(zri Elb‘.:. f‘{ange: 100 to
3. § o
Price 87p per 100, < 0@ 10% tl | | SAFETY ISOLATING 50 Volts 60 Volts
Prim. 120/240V. Sec. 120/240V. Centre | Prim.200-240V. grimézooo-zzgv‘.s sov
Tap with screen. Sec. . 0, 50V. ec. 24, 3 , 48, .
CASED AUTO TRANSFORMERS | v ™' *Rer Price P | aee e A S et | Ampe Tipe  Briee  Post
240 Volt Mains to 115 Volts, smart steel- | ¢watts) No. Cased Open £ 05 to2 £2.11 £0-30 05 124 2210 £0-38
cased units coated in tough resin, fitied 60 149 £3-74 0-38 w 1 126 297 038
with power lead, fuse and 115 Volt American 100 150 418 052 1 103 3-08 0-38 2 l'l:l 577 0-42
type socket up to 500VA. above 500VA | 200 151 2948 748 052 P 104 4.29 0-42 3 125 716 052
S mom R gm0 em o om0 H R g
VA (Watts) Price P.&aP. 4 35 15 b o H 4 106 2 052 M 3 i
) - £5-566 £0-38 500 154 15-30 13-20 1-00 6 137 l’l’zﬁ 0_;7 g ll'jg }gg’é (l)gg
500 £9.50 £0-67 | 1000 166 3070  27-46 120 p : .
1000 ., £15-92 £0-82 | 2000 158 80-85  55.44 8 118 1419 0-97 10 122 19-40 1-00
2000 299 :1-50 | 3000 159 7953 72.49 10 119 17-60 097 12 189 21-62 110
000 2970 £1-50
20VA version 3
uncoated, no fuse 4252 s030 | 12 & 24 Volts prim.200-240v. MINIATURE AND EQUIPMENT
f;g?’ V) T}’;‘:f P”;e P‘f" Prim. 240V with screen.
N . Volts Milhamps Type Price Post
03 016 242 134 0-22 g 5
MAINS KEYNECTOR 05 02 111 1-34 022 Secll SeC I ccll Bec2 Ho: £ £
™ ; oz s He iz 3-0-3 200 238 123 010
o safe, quick, con- ¢ 3 2 -6 0-6 500 500 234 130 010
nectur  for  electrical 2 4 1 2-09 0322 0-6 0-5 1000 1000 212 188 0-22
appliances. 13 Amp M b Jlg §'Z: 3'3; 9-0-9 100 13 1.23 010
racing, fused, will - e 0-9 09 330 330 235 143 010
connect a number -~ 4 108 f*g o 0-8-9 0-8-9 500 500 207 2.28 022
of appliances . K Js 5'37 0 0-8-9 0-8-9 1000 1000 208 3.08 0-30
quickly aml 16 M b4 8:64 0‘;2 15-0-15 - 40 240 1.23 010
e Boo% ol m oow e, 0e W w E ko
for  testing. 30 15 187 13-75 097 0-20 0-20 150 150 237 1-80 ¢-10
dernunst ra- 40 20 232 18-26 1-00 0-15-20 0-15-20 500 500 205 297 0-38
ting, window 0 30 326 22:62 110 0-20 0-20 300 300 214 1.78 022
dixplays, ete. Warning Light, intertocked to 30 vclts -20 3500 (No screen) 1116 3.00 040
prevent connecting wien . - 20-12-0-12-20 700 (D/C) 221 1-55 0-30
Trade Priei - £2.85. Post 2oy Prim. 200-240V.  Sec. 12, 16, 20, 24, 30V. 0-15-20 0-15-20 1000 1000 208 3-80 038
Amps  Type Price Post 0-15-27 0-15-27 500 500 203 3.08 0-38
05 112 £1-68 £0-22 bt F
A 79 2.20 0-38 0-15-27 0-15-27 1000 1000 204 3-24 0:38
ELECTRONIC MAINS TIMER : o S 04s | PLASTIC CASED SILICON BRIDGE RECTIFIERS
;‘\ f?'lﬂ"ILE ";““ "';‘f['" 11”( " 4 3| 4.88 052 One Amp Two Amp Four Amp 8ix Amp
iming Bathroorn/Toile 5 51 580 052 50 P.LV. 25p 50 .1.V.35p 100 P.IV.55p 50 P.I.V. 85p
Ventilators, Stairway/ 6 117 6-93 052 100 P.I.V. 25p 100 P.I.V. 40p 200 P.L.V.58p 100 P.I.V.70p
Cloakroom Lighting, cic. 8 88 9-00 067 200 P.I.V. 28p 200 P.I.V. 45p 400 P.LV.85p 200 P.1.V.80p
Glven up (o 30 niins, 10 x9 10-00 0-67 600 P.1.V.30p 400 P.I.V. 50p 600 P.LV.75p 400 P.LV. 80p
delay  before switching R
off.  Delay: 130 minx,
Adfuetabe M Loa: | PLEASE ADD 10% FOR V.A.T. | ADD 10p P. & P. PER ORDER
HOVA ar 10D watls
resistive.  bvory  Case
B X S ittine matructions A s P I TD BYRE HOUSE - SIMMONDS ROAD - WINCHEAP
ingl 2
BTy 3D, (] S0p oOwr'e ® o CANTERBURY - KENT . Canterbury (0227) 52436

(]

i =
b ool @ e
prm—— O@OEB ad
6 go®h
00

hecome
a RADIO-AMATEUR!

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.0. licence

RAPY

l 'Fl'ee ! Brochure, without obligation to:

:BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
P.0. BOX 156, JERSEY

NAME @ __ _ .
EB74 l

l ADDRESS :

I BLOCK CAPS please l
- D SN S NS ERD G EEn SN SN e NN EED GO GNE NS AN SR

380

MULTIMETER Model C-708]
GN Range Doubler 50,000 ohm/
volt High Sensitivity Meter
£14-40,

TAPE

RECORDER -
LEVEL p" e

METER &"f

S00uA, 70p

CARDIOID
DYNAMIC
MICROPHONE

Model UD-130. Fre-
quency response 50
15,000¢/s. Impedance
Dual 50K and 600 ohms,

£6-40.

4}in -~ 3}in METER. 30uA,
50uA or 100uA, £3-65.

MULTI-
METER
Model 200H
20,000 ohm/
volt, £6:60,

s

3 WATT STEREO
AMPLIFIER
£4-30

All ‘'above prices inciude 109 V.A.T.
orders under £5.
quantity quoted on request.

M. DZi
158 Bradshawgate « Bol

LARGE S.A.E. for List No. 8. Special prices for

Please add 10p for P. & P. on

UBAS
ton « Lancs. BL2 IBA

Practical Electronics July~1974



Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORY

GUARANTEED TESTED HIGH PERFORMANCE POWER SUPPLIES
MODULES—now better value than ever
SA35 £4.45 Cirriage % 25Hz-25kHz P U45 ?usl)(\sS%J SA3S or £4.90 Cagi&iale

P
ree % 0-2% distortion . i
I5W RMS 25-50V * Noise—804B PUT70 KA £7-75 Coppisee

7 transistors, 7 diodes ) * S00mV into 20K P
SA50 £5-65 Carriaee | k 4-16 ohms STABILISED
Ps45 gusuAss)6 SA3S or £3.50 Ca‘;rei::e

% Simple wiring
50W RMS 25-65V
7 transistors, 7 diodes % Short and open
Transformer for . Carriage
MT45 above £3 50 30p

circuit proof
SAI00  £10:90 * Continotily
Ps7o Suits 2 SA 100 £4.90 Ca;;reieige
MT‘,O Transformer far £4.90 Ca;ai;ge

100W RMS 45-70V % Top-grade
above

Il transistors, 6 diodes components
N.B. PS70 is not suitable for the SA50

120 watt module complete with built-
in supply—extra heavy duty £19-75 <

Mk 11 STEREO DISCO MIXER £19-75

Carr. 30p
This well tried unit mixes two decks, handles any
ceramic cartridge, and features mic over-ride plus
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Micvol, bass, treble. Left/Right fade, deck
volume, bass, treble, h/phone select, vol, Mains. Size
i74in % 3in x 4in deep.

DISCO MODULE £8-00 -

Thousands sold of this extremely popular mono version. A mic input may
be fitted using the VA30 (see below). Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereo version.
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble,
master vol. Size 123in x 3in x 2in deep.

3-CHANNEL SOUND-LITE £22-50 <y

Only SAXON can supply such incredible value for money. This unit features 3kW
ower handling, full.wave control, bass, middie, treble AND master controls. Twin
oudspeaker 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 Recently reduced in price | Add VAT 10% to all orders
VERSION  £7-50 125,50 (iAW "l it
Carr. free  operation

MULTI-PURPOSE MIXERS

M4HL M6HL
£18:50 S £2750 -
Featuring multtples of our VA30 module, the M4HL
and MéHLfulfilthe requirements of all clubs, groups,

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

plus volume, treble and bass controls. Input g Fy : 3

impedances may, il required, be easily changed, b G
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 Y :

feed aI'IA(ypes of amplifier. Recommended for their v o o o
versatility and high performance, and excellent

value for money.

CHANNEL . Carr. N ~ "N 3 5 s O N A A
VA30 SHANNEL £3-50 Sar OO0 06000000 DO
This is the basic channel module in the above mixers
and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply
(9-100V)

SAXON '00W of speech and

music-—Two
CSE separately controlled
inputs. Wide range
I m bass and treble
controls. Sturdy and
attractive vynide

COMPLETE Ic:sei q Twin outputs.
eal for groups,
AMPLIFIER discos, etc.  Fully

Four :n::’ivFig_l;a"Y SAXON 100
& contralle in-
¥ % | COMPLETE
COCOTCCT wf oo “,:E;i Bass  AMPLIFIER
- d I n-
[ © © © egaAXON © | o 20w o £53-00
e . 5 O 3 » speech and music  capp. free
. output from
twin loudspeaker

sockets. Sturdy case, and an attractive facia make this SAXON 50

tested and llent value f¢ . Hundreds i b .
£3490  gepeeed CSE S0 | FrTiiies/or money Hundreds in use by grouen.  g37.50
version identic: ioni i i
Carr. free = appearsz“r,!cel. ntica ‘29.50 Carr. free SOW version identical in appearance. Carr. free

CALLERS AND MAIL ORDER: X SEND. 10p FOR OUR NEW 26-PAGE

SAXON ENTERTAINMENTS LIMITED Vbl phodats o o
327-333 WHITEHORSE ROAD . CROYDON CRO 2HS on1ecein of 505 0.0, charcer O

. {Please quote magazine when ordering)
SHOP HOURS: 9 am. § p.m. — LUNCH 12.30 1.30 p.m. MAIL.ORDER DESK: 10 a.m.-3 p.m.
24-HOUR ANSWER SERVICE TEL. 01-684 6385

Pleasé igclude S.A.E. all enquiries.
VAT at 10% must be added to all
orders including postage and
tarriage charges. a
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ALL PRICES INCLUDE V.A.T.

SPEAEKER BARGAINS E
EMI 13in x 8in 3. 8 or 15 ohm
Plain
With Co-Axial Tweeter
Twin Tweeter
Type 350, 8 or 15 ohm. 20W
6in, 8 ohm, 10W
8in, 8 ohm, 10W
12in, 8 ohm, 20W
8in x 5in, C/Mag.5W
8in x 5in, Dual cone 8 obm,

10W
ELAC 8In 8 ohm Dual cone

So

W mewwaso
g’ eoomuaagtoo
- oOowmoo

ELAC 10in 8 ohm Dual cone

GOODMANS 64in 8 chm Dual
cone

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

CELESTION 8in, 15 ohm

ADASTRA 10in, 8 or 156 ohm,
10w

]
BAKER GROUP 25 12in, 8 or
15 obm, 25W
P.&P.
Sin, 8 obhm, 5W C{Mag.
24in, 8 ohm or 84 ohm
P.

TWEETER AND CROSSOVER

EMI 3¢in, 3 or 8 ohm C/Mag. 1.00
Cone Tweeter 8 or 15 ohm, 10W 2.40
Cone Tweeter 8 ohm, 3W 1-40
Horn Tweeter 8 ohm, 20W 5-85

Dome Tweeter 8 ohm, 30W 4
Crossovers CN23 (3 ochm), CN28
{8 ohm), CN216 (16 ochm)
P.&P

KIT FORM CABINETS, TEAK
VENEER. 12in X 12in X 6in with 8in,
8in X 5in or 6}in and 3tin
cutout 2-45
17in x 10in x 9in with 8in or

13in X 8in cutout
18in x 11lin X 9in with 13in x
8in cutout for EMT 350
P. & P.each

MICROPHONES

CM70 Planet stick metal.
switch cryetal

DM160 Dynamic omni-dir, ball

metal
UD130 50K /600 ohm, uni-dir,
ball metal

TW206 5

CONDENSER MIKE 600 ohm,
uni-dir 9

Cassette Btick Mike with R.
Control on/off swltch (25
and 3-6mm J/Ply) ogg

SOLDERING IRONS
ANTEX CN240 15W
8K1 Kit (15 watt iron, 2

spare Blb, etc.) 3:30
X 25 25W (low leakage) 1-90
P.&P. 010

CARTRIDGES
ACOB GP91/28C or GP91/38C
Stereo comnp.
GPY83/1 Btereo crystal
GP94/1 Btereo crystal
GP9B/1

A
) e
goagaao

@&
=23

P104
SONOTONE 9THAC Stereo
ceramic, diam.
19-TT 8tereo crystal

@

BBR 8C5M Btereo ceramic
8X6H Stereo crystal
SX6M Stereo crystal
X5H Mono/stereo
X5M Mono/stereo

GOLDRING G800
G850

GB0OE
STYLI FOR ABOVE P.& P.
Sapphire 35p D. Diamond
GOLDRING G800/G850
GB00E

B AR
SSREBER

BATTERY ELIMINATORS
240V input 6, 75 or 9 300mA
12V d.c. input {please specify

output) 6.7-5 or 9d.c. output
at 300mA
P. AP

TAPES Stnd. LP
5in 45p 55p
55p 85p

7in 70p 1.00
P. & P.1-3 each
4 or more lot

LOW NOISE CASSETTES
1-5 8-10
36p 33p
45p 48p
55p 52p

Cassette Head Cleaner
P. & P. 1} each
6-10 lot

11-20 post free

PLASTIC LIBRARY CASES for
5in Reels
53in Reels

7in Reels
CASSETTE CASES
P. & P.1-3 each 5p; 4 or more 0-20

BIB ACCESSORIES

Tape Editing Kit, Ref. 23
Recording Tape 8plicer, Ref. 20
Cassette Tape, Editing, Ref. 24
Cassette Salvage Kit, Ref. 29
12's Cassette Case, Ref. 34
Stylus Balance, Ref. 32A

8pirit Level, Ref. 46

Hi-Fi Btereo Test Cassette
Groove-Kieen Record Cleaner

1 D 0 O bt © o a1t GO
ocococmdoocmo

et Aot drotor

UNREPEATABLE

SPECIAL OFFER!!

De-Luxe CASSETTE RECORDER.
MAINS/BATTERY. PORTABLE,
REMOTE CONTROL MIKE, ETC.
FANTASTIC VALUE AT

£14°95 ALL INC.

WORTH DOUBLE !!

Send £5p lor COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHAXDISE I8 FULLY GUARANTEED

Riversdale Electronics

Mail Order Department PE/7
P.O. Box 470, Manchester M60 4BU

/C/

FOR
QUALITY
COMPONENTS

lF. M. Multiplex Stereo Decoder MC1310P
Four Channel SQ Decoder MC1312P
O/P Power Transistor 2N3055

SIGNETICS
1/C Timer

Dual I/C Timer NES556A
High Phased Locked Loop NE560B
High Phased Locked Loop with AM Demod NE561B
High Phased Locked Loop with Open VCO NE562B
Precision Phased Locked Loop NES565A
Function Generator NES66V
Tone Decoder NES67V

NE555V

Gl

Eight Digit Caiculator Chip C500 11.00
Eight Digit Calculator Chip C550 9.50
3% Decade DVM Chip AY-5-3510 6.40

MONSANTO

(MAN3M)0.115" LED Seven SegmentDisplay Q2501 1.10

FERRANTI

Radio Receiver

Data information supplied with each device.

Write for free catalogue of our large S.CS.

stocks of Ferranti, Motorola, G.I., P.O. Box No 26,
Monsanto, Mullard, Signetics and R.C.A. (Dept PE)
components. Wembley,

Add 20p Postage and Packing Middlesex HAO 1SD,
+10% V.A.T. on total of order England
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your discount voucher.

A limited number of home constructor kits are available at

£15+ V.A.T. (no discount).

NPBEBBBBEEGEEEBEEBEEES
£4 DISCOUNT VOUCHER

I enclose a cheque to the value of £20 + V.A.T. to cover the cost of the
S.C.S. Pocket Calculator. (All cheques should be made payable to
S.C.S. Components Ltd.) Total £22.

NAME

/C/

A POCKET CALCULATOR FROM S.C.S.
£4 DISCOUNT TO READERS OF PE.

A unique, three-way link up between S.C.S., a major calculator
manufacturer and Practical Electronics allows us to offer you a fully
guaranteed pocket calculator. Powered by a second generation MOS
LSI chip from General Instrument Microelectronics.

Available for £24 + V.A.T. (tested and guaranteed). LESS
SPECIAL £4 DISCOUNT TO ALL P.E. READERS —don’'t forget to use

Just look at some of these features :

* 8 digit, fully floating decimal point.

* 4 function with a constant on all functions.

* Does not limiton over or underflow.

* Provides 8 significant figures plus decimal point
position over 99 decades.

* Rechargeable batteries.

* Carrying case.

* Charger.

* Touch key board.

* Weighs just 8 oz.

* Measures 51" x3"x11".

* Full after-sales service.

° 1 year guarantee.

ADDRESS _

@@@@@@@%

Registered in London No. 888454,

(V%

Practical Electronics July 1974
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ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER
STEREO & MONO

Plays 127, 10" or 7" records.

Auto or Manual. A high

quality uai¢ hacked by BSR

reliability with 12 moaths’

guarautee. AC 200/250V.

Size 13! x 11lin.

Above motor board 3lin. Below motor board 2{in.

with STEREO and MONO XTAL £6- Post 26p.
PORTABLE PLAYER CABINET

Modern design. Black rexine covered. Silver front griile.
Padded Lid. Chrome fittings. Size 17in x 15in x 7in.

Few only in red rexine.
Motor board cut for BSR deck ‘4‘50 Post 25p

4 Transistor Mono Amplifier

Powerful 3 watt output. 15 ohm. AC mains operated with

transformer. 3-Controls, volume, treble, bass snd On/Oft

switch with knobs. Ready made on printed circuit board.
Fused inputs and outputa. Famous make.

‘5.95 Post

£25p

Size 8in wide x 4in deep x 3in high.
Suitable 7in x 4in speaker, £1.

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop. Acos stereo/mono cartridge. Baseplate.
Size 1lin x 8lin. Turntable. Size 7in diameter. A/C mains.
200,250V motor has a separate winding 14 volt to power a

small amplifier.
£5'50 5
26p
METAL PLINTH AND PLASTIC COVER

Cut out for most Garrard or B.B.R. £4.95

Most will play with cover in position.
Post 45p

124 x 147 x 7lin.
Covered in black leatherette.

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
WAX POLISHED FINISH £5-85

COMPACT PORTABLE STEREO HI-FI

Two full size loudspeakers 137 x 10 x 31in. Player unit
clips to loudspeakers making it exiremely compact,
overall sizeonly 13} x 10 x 8}in., 3 watts per channel, pl.
all records 33 r.p.m., 45 r.p.m. Seplule volume and toue
controls.
240V AC
Mains.

Bargain Price

Attractive
Teak finish S R R ‘25
Weight 13 1b. 85p Carriage

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

Single pole two-way Suriace mounting
with fixing serews. Will replace existing
wall switch to give light for return home,
garage, automatic anti-burglar lights, etc. Variable knob.
Turn on or oft at full or intermediate settings. Fully
insulated. Makers’ Iast list price £4-50, Brand new and fuily

guaranteed. OUR PRICE £ |'65 Post 25p

e

|

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2fin sides
8 x 4in 45p; 8 x 8in 53p; 10 x 7in 65p; 12 x 8in 85p;
14 x 8in 80p; 16 X @in 90p: 12 x 3in 50p; 18 x 10in £1.
ALUMINIUM BOXES 3 x 3 x 3In 680p; 4 x 4 x 4in 70p;
8 x 4 x 4in80p; 9 x 4 x 4in £1; 12 x 4 x 4in £1-30.
ALUMINIUM PANELS 18 s.w.g, 8 x 4in*12p; 8x 6 in 19p:
14 x 3in 20p: 10 x 7in 24p; 12 x 5in 25p; 12 x 8in 34p;
18 x 6in 34p: 14 x 9in 40p: 12 x 12in 47p; 18 x 10in 60p.
PAXOLIN PANEL 10 x 8in 20p.

1} inch DIAMETER WAVECHANGE SWITCHES, 30p ea.

£ p. 2-way, or 2 p. 8-way, or 3 p. 4-way.

1 p.1. 2-way, or 4 p. 2-way, or 4 p. 3-wa;

’I‘OGGLE SWITCHES, sp. 14p; dp. 22p; dp dt. 25p.
Sub-miniature, sp. 339 dp. dt. 50p.

BRITISH FM/VHF TUNING HEART

88 to 108 Mc/s British made. 2 Transistors ready aligned
requlnl 107 M LF. Complete wnh tunmg ga0g.
lied but some

Our price £3-95 rois0

essential.

584

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound ins Tranaformer
input 200/240V a.c. Output voitages available 8 or 9 or 12
or 15 or 18 or 20V d.c. at 100mA or less
PLEASE 8TATE VOLTAGE REQUIRED. £2 '20 Post
Details 8.A.E. Size 834 x 1§ x l{in. 20p
R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE
Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or H.T. line '200-300V d.c. operation. 8ize:
1t x1lixtin
For use with
Full instructions supplied. Details 5.A.E.

NEW TUBULAR ELECTROLYTICS
2/350V l4p ; 260/25V 14p
4/350V l4p ) b00/25V 20p
8450V 18p | 1000/25V 85p | 32+32/250V 20p
16/450V  22p | 1000/50V 47p| 324 32/480V 60p
32/500V  50p | 8 +8/450V  22p | 350-+ 50/325V 55p
25/26V 10p | 8 +16/450V  25p| 16416+ 18/278V 4bp
50/50V 10p ; 16 +16/450V 40p | 32 432 32/350V 85p
100/25V  10p ! 32 +32/350V 40p
LOW VOL’I‘AGE ELECTROLYTICS.
1,2, 4,5,8,18, 0, 50, 100, 200mF 15V 10p.
500mF 12V 15p; 85V 20p’; 50V 30p.
1000mF 12V 20p; 25V 35p; 50V 47p; 100V 70p.
2000mF 8V 25p; 25V 42p; 50V 57p.
2500mF 50V 62p; 3000mF 25V 47p; 50V 65p.
5000mF 6v 25p; 12V 42p; 25V 75p; 35V 85p; 50V 98p.
CERAMIC 1pF to 0-01mF, 4p. Silver Mica £ to 5000pF, 4p.
PAPER 350V-0-1 4p; 0-5 13p; 1mF 15p; 2mF 150V 15p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 25p.
SILVER MICA. Close tolerance 1%, 2:2-500pF 8p; 560-
2,200pF 10p; 2,700-5,800pF 20p; 6,800pF-0-01, m1d 30p each.
TWIR GANG. “0-0” 208pF -+ 176pF, 65p.
Slow motion drive 365pF + 385pF with 26pF' + 25pF, 50p;
500pF standard 85p; small 3-gang 500pF £1.60.
SHORT WAVE SINGLE. 10pF, 30p; 25pF, 55p; 50pF, 55p,

CAN TYPES
504 50/800V 50p
804 100/350V  85p

SHORT WAVE SINGLE GANG. Precision Bilver Plated
Gangable Tuning Condensers.

Values up to 100pF. P each
Section Couplers lunpllad FREE with two or more gangs.

KEON PANEL INDICATORS 250V AC/DC. Amber 20p.
RESISTORS. {W, §W,1W, 20% 1p; 2W, 5p. 100 to 10M.
HIGH STABILITY. {W 2°% 10 ohms to 8 meg., 10p.

Ditto 5°,. Prelerred values 10 chms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 waltt,
10 obms to 100K 10p each; 2 watt, 0-5 ohm to 8-2 ochms 10p.
TAPE OSCILLATOR COIL Valve type 35p.

FERRITE ROD 8 x iin 20p; 8 x %in 20p; 3 x }in 10p.

MAINS TRANSFORMERS ALl oSt

25p each
Esgle MT12 12-0-12V 50mA  .......... ........ 80,
250-0-250 80 mA, 6-3V 3.5A 6.3V 1A or 5V 2A.
850-0-350 80 mA 6-3V 3-5A, 6-3V 1A or 5V 2A.
800-0-300V 120mA, 6-3V 4A C.T.; 6-3V 2A..
MINIATURE 200V 20mA, 6-3V 1A 2§ x 2} x 2i
MIDGET 220V 46mA, 6-3V 2A 21 x2} x 2in. ..
HEATER TRAKS. 6-3V ! amp 65p, 1lamp ......
GEKERAL PURPOSE LOW VOL’I‘AGE Tapped outpuu
at2amp. 3,4,5,86,8,9,10,12, 15, 18, 24 and 30V £3.00
1 amp, 6, 8,10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £3-00
2 amp, 8, 8, 10, 12, 186, 18, 20, 24, 30, 36, 40, 48, 60 £4-00
5 amp, 6, 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 60 £8.75
3 amp, 5, 8 and 13V £1.00; Ditto 5 amp £1.20, 3 amp,
3, 5, 8, 10, 13 and 5-0-5V £1.30, Ditto 5 amp. £1.50;
6-0-8V 500mA 90p 8V 1 amp 95p 12V 300mA 75p 12V
500mA 85p 12V 750mA 95p. 40V 1 amp £1.75.
AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150w £2-80; 500W £6-25; 750W £10; 1000W £15
CHARGER TRANSFORMERS. Input 200/250V.
for 8 or 12V, 1} amp £1.50; 2 amp £1.80; 4 amp £2-50
BATTERY CHARGERS. Ready built with leads and clips
14 amp £2; 4 amp £4; 5 amp. £4.50.
FULL WAVE BRIDGE CHARGER RECTIYIERS
8 or 12V outputs. 1} amp 40p; 2 amp 55p; 4 amp 85p

MAINS [ISOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V 3 amps 720
watts, Insulated terminale. Varnish impregnltad Fully
enclosed in steel case with fixing feet. £ I

Famous make {Value £19) OUR PRICE 50p
Can be used as 800 watt auto transtormers 240-110V.

SET OF 3 MOTORS FOR
COLLARO STUDIO
115 VOLT TAPE DECK
£2:50 Post 50p

VOLUME CONTROLS | 80 o0onm Coax Sp yd.

Long spindles. Midget Size BRITISH AERIALITE

5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/§ 15p. D.P. 25p. 40 yd £1-40; 60 yd £2.
STEREO L/8 55p, D.P. 75p. FRINGE LOW LOSSIO per
Edgesl( 8.P.Transistor 25p. Ideal 625 and colour.” ¥p Yd

Wire Waund controls 1}in diam. 3 Watts. 10 ohms to 100K
British Made with long spindles }in dia. 45p each.

HELICAL POT 10K LIN. List £3. Bargain 75p.

DUAL CONCENTRIC POT 500K LOG AND 500K LIN D.P.
switch. Inner spindle 3}in; outer apindle 24in 75p.

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

With twin tweeters. £4 50

And crossover. 10

watt, State 3 or 8 or

16 ohm. As illustrated. Post 25p
With flared tweeter cone and ceramic
magnet. 10 watt.

Bassres. 45-60c/s. .

Flux 10,000 gauss.
State 3 or 8 or 15 ohm. Post 25p

Bookshelf Cabinet

18 x 10 x 9in. £6-60

Teak finish Post 85p

8 ohm. 10W. Large ceramic magnet.
30-12,060 c/1. Ideal P.A. £4

E.M.l. 6in. HI-FI WOOFER
Special Rubber cone surround.

Frequency response

Columns. Hi-Fi Enclosure Systemu, etc.
Suitable Cabinet 12 x 8 x 8 £4 Suitable Tweeter 22

\
A

ELAC CONE TWEETER

The moving coil diaphragm gives a good
radistion pattern to the higher irequencies
and a smooth extension of total response
from 1,000 c/s to 18,000 c/s. Bize 3}x
3} x 2in deep. Rating 10W, 3 ohm.

Crossover 21-25 £| 90 Pont 20p.

GOODMANS
8in. WOOFER

8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
resonance 35 cps. Frequency
response 30-8,000 cps.

Ideal b it 1 .
me-;?i l;::e::l.l o ‘3 75

SPECIAL OFFER LOUDSPEAKERS
ALL BRAND NEW

3 obhm, 2}in; 2iin; 34in; bin.

8 ohm, 24in; 23in; 5in X 3in; Bin.
15 obhm, 3}in; 5in; 8 x 4in; 5 x 3in; 7 x 4in; 8 X Bin,
25 ohm, 2}in; 3in; § x 3in; Sin.
35 ohm, 2in; 3in; 5in.

80 obm, 2fin; 2%in. £| EACH

LOUDSPEAKERS P.M. 3 OBMS. 7 x 4in £1.25; 6}in £1-50;
8x5in £1.60; 8in £1-75; 10x8in £1-90; 10in £2:50
RICHARD ALLAK TWIN COKE LOUDSPEAKERS. 8in
dismeter 4W £2-50, 10 in diameter 5W £2:-50; Post 25p.
12in diameter, 6W, £2.95; 3 or 8 or 15 chm models.

SPEAKER COVERING MATERIALS. Samples Large 8.A.E.
Horn Twesters 2-18Kc/s. 8W 8 ohm or 15 ohm £2-20.
De Luxe Horn Tweeters 2-18Kc/s, 15W, 15 ohm 2£3:-50.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3. 8 or 15 ohm £1-25.

TWO-WAY CROSSOVER NETWORK 3,000 c/s
With varisble tweeter attenuator giving accurate high/low
frequency balance. Mounted on panel 5iin x 4in with
control knob, tweeter and wooler leadsand input£3.80 Post

terminals. Suitable for 3 to 8 ohm impedance. 20p
VALVE OUTPUT TRANSFORMER 40p.

MIKE TRANSFORMER MU metal 100-1 £1-25.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.

S0 watt............ £12-50 100 watt ........ £15:00

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over 200 hours continuous on SP2
battery, fully ud)ultuhle swing and speed. Ideal displays,

electro or for 95 Post
strobe, bte. P 20p

R.C.S. RECORD PLAYER AMPLIFIER

2 stage triode pentode valve. 3 wattsoutput. Volume on/oft
and tone controls. Printed circuit ‘4.50 Post
A.C. mains complete and tested.

COAXIAL PLUG 10p. PANEL S80CKETS 10p. LINE 18p
OUTLET BOXES, SURFACE MOURTING 25p.

BALANCED TWIN RIBBON FEEDoR 300 ohms, 7p yd.
JACK SOCKET Std. open-circuit 14p. closed circuit 28p;
Chrome Lead Socket 45p. Phono Plugs 7p. Phono 8ocket 7p
JACK PLUGS Std. Chrome 20p; 3-5mm Chrome 12p DIN
SOCKETS Ch: 3-pin 10p; 5-pin 10p DIN SOCKETS
Lead 8-pin 18p; 5-pin 25p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS 5p; CERAMIC 10p; CANS &5p.

ALL PRICES INCLUDE VAT @ 20p MINIMUM POST AND PACKING @ CALLERS WELCOME @

RADIO COMPONENT

Illustrated Colour Brochure, Radio Books & Components Lists 10p Written guarantee.
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ALL OUR PRICES INCLUDE V.A.T.

E M WOOFER AND
. s0s TWEETER KIT

THE PAIR, Post 25p.
£6'75 {Available separately.
Woofer £5-25; Tweeter
) £1-80)
Comprising a fine example ol a Woofer
107 x 8jin with 8 massive Cefamic
Magnet, 440z Gauss 13,000 lines.
Alumipium Cone ntre to improve
middle and tup response. Also the E.M.I.
Tweeter 3}in square has a special
lightweight paper cone and magnet flux
10,000 lines. Crossover condenser and
{ull instructions supplied.
Imgpedance Standard 8 ohms
Maximum power 12 waits
Usetul Response 35 to 18,000 cps

5

Bass Resonance 45 cps £9.90
SUITABLE ENCLOSURE 20 x 13 x 8in.
MODERN DESIGN. TEAK WOOD FINISH. Post 45p

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

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance
55 cps. 8 ohm impedance.
10 watts. £3.75

10in round £4-50.

TEAK YENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts

¥ODIEL &;A”. £0 x 13 x 9in
'or 12 in. dia. or . Post
10in speaker. £9 90 25p
MODEL “B”. 16 x 10 x 8in
For 13 x 8in. or . Post
8 in. speaker £6 60 25p
MODEL "B’ 2 gitto. Triangular
Corner Version.

MODEL “C”. 18 x 8 x 6in.

For 8 x bin. Post
speaker £4.95 25p
LOUDSPEAKER CABINET

WADDING - 18in wide, 16p it.

BARGAIN AM TUNER.
gemum W; ve. N

ransistor Superhet .
Ferrite aerial. 9 volt. £4 95
BARGAIN 4 CHANNEL
TRANSISTOR 'MONO
MIXER. Add musical
highlights and sound effects
to recordings. Will mix
Microphone, records, tape
and toner with separate ¥
gonnl'?lbl itx‘no single output.

volt battery o
operated. £4 50
STEREO VERSION OF ABOVE £5-96.

BAKER MA]OR 12" £9-90

-—" Post Free
80-14,500 c/s, 12in. double
cone, wooler and tweeter cone
together with a BAKER
ceramic magnet assembly
having & flux density of
14,000 gauss and a tota] flux
of 145,000 Maxwells. Bam
resonance 40 c/s Rated 20
watts, NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 c/s
Wiilh tw‘eeur, crossover, bafe
and instructions. .

Post Free £ |2 50
Please state 3 or 8 or 15 ohms. Post free

BAKER
“BIG SOUND”
SPEAKERS

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

Useful response 30-13,000 cps.

- £8-80

GROUP «25”
12in 25 watt
3, 8 or 15 ohms.

Post Free
GROUP +35” .
12in 35 watt
3, 8 or 15 ohma,

Post Free

GROUP «50”
15in. 50 watt
8 or 15 ohms,

£22-00

50 watt 12in VERSION £17°60

BAKER HI-FI SPEAKERS

HIGH QUALITY —BRITISH MADE

REGENT
12in. 15 watts

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

Bass Resonance 45cps
Flux Density 12,000 gauss
Useful response 45-13,000cps
3 or 8 or 15 ohm models.

£8:80

DE-LUXE Mk Il
12in. 15 watts

Especially designed to provide
1ull range reproduction at an
economical cost. Suitable for
use with any high fidelity
system., Built-in concentric
tweeter cone.

Bass Resonance 30cps
Flux Density 14,000 ganss
Useful response  25-16,000cps
8 or 15 ohms models.

£ I I Post
Free

SUPERB
12in. 20 watts

A high quality loudspeaker,
its  remarkable low cone
engures - clear

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

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

Carr,
£1-00
Guaranteed. Details §.

CALLERS ONLY! DE-LUXE 100 WATT AMPLIFIER
CHASBSIS. 7 Valve version, 4 inputs, 10 wide range

controls. For Mikes, Discos, Organs, Guitars, etc. £69
4, 8 and 15 ohm Loudspeaker matching.

BARGAIN FM  TUNER.
88-108 Mc/s Six Transistor.
8 volt. Printed circuoit.
Cnlibnt%d bnhde dial tuning.
Walnat Cal met

Size 7 x 6 x 4 £|285
BARGAIN FM TUNER. o

As sbove leas cabinet. £8 85

BAEGAIN 3 WATT AMPLIFIER. 4 Transistor

Push-Pull Ready built with volume, treble and £4.50
bass controls. 18 volt battery operated.

THE “INSTANT”’ BULK TAPE
ERASER & HEAD DEMAGNETISER.
Suitable for casseties, and all sizes of

tLlpenreell. A.C. mains 200/250Vl;
eaflet 8.A.E. ost
£3-50 Lo

VAR HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and
drying applications in the home, garage,

Q MAX CHASSIS CUTTERS

A die, punch and Allen Screw

74p Sizes 13° ........ £1-70
83p Key “B” for above
10p

80p '
% 50 92p
u', ... 8®p ‘

Key “A’’ lor above 6p
717,147,147 £1-00
#°,17/82°,11" £1:15

£9-
Key “E” for above

187,137 .. £1.20
W82 cooonooo £1.35 1~ 8quare, with key
U coeoacen £1-55 £22-10

SPECIAL OFFER
20 Watt 100 ohm Rheostat 2}in dia. Ceramic former screw
terminals }in dia. spindle. 85p. Post 25p.

factory (available in manulactnring quantities). Approx.
size 10§ x 8} x %in, Operating voltage 200/250V. a.c.
260 watts approx. Printed circuit element enclosed in
fitted with ing_wires, Completely ftexible
providing safe Black heat. British-made for use in photo-
copiers aud print drying equipment.
Ideal for home h and i Suitable
for Hesating Pads, Food ermen. Convector Heaters, etc.
Must be clamped ‘between two sheets of metal or asbestos,
etc., to make efficient clothes dryers, towel rails—ideal for
airing cupboards. Ideal tor anti-rost device lor the garage
—praventing Irozen radiators or acting ag oil sump heater.
Use in greenhouse for seed raisiug and plant protection.
Invaluable aid for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or in parallel tor higher
heat applications.

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

SPECIAL OFFER :)75. post 25p.

3in Panel Meter 50 1 A. Unusual scale requires re-calibration.
Few only 25,.A same price.

WEYRAD COILS

P5O/IAC  40p RA2W 85p
P50/2CC  40p OPT1 65p
P50/3CC  40p LFDT4 85p
PCAl 680p Twin gang 75p

" ¢, DELUXE 4 POLE MOTOR
ot 1,400 r.p.m. reversible 42 Watt, £|.95

spindle 1}inx 7/32in, size 3jinx
3in, Asillustrated. 240V a.c. mains.  Post 26p
E.M.l. GRAM MOTOR
120V or 240V a.c. 2,400 rpm, 2-pole £ I .oo
70mA. yize 27 x 2} x 2lin.
Post 26p

reproduction of the deepest
bass. Fitted with a special
copper drive and concentric
tweeter cone resulting in full
range reproduction with
remarkable efficiency in the
upper register,

Bass Resonance 25cps
Flux Density 16,500 gauss
Usetul response 20-17,000cps
8 or 15 ohms models.

£16:50 :

AUDITORIUM
12in. 25 watts

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

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

£1540
AUDITORIUM

I15in 35 watts

A high wattage loudspeaker
ol exceptional quality with a
level response to above
8,000 cps. Ideal for Public
Address, Discotheques, Elec-
tronic instruments and the
home.

Bass Resonance 35cps
Flux Deniity 15,000 ganss
Uselul response 20-14,000cps
8 or 15 ohms models.

£22

Hi-Fi Encl

£0 plsns, denigns,

crossover data and cnblc ublel 42p. Post Free.

CUSTOMERS FREE CAR PARK

(Export: Rem:t cash and extra postage.)
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MANUFACTURERS OF ELECTRONIC AND TRANSISTOR UNIVERSAL o
AMPLIFICATION EQUIPMENT AMPLIFICATION COMPANY LTD.
SPECIALISTS IN QUALITY TRANSISTOR I UAc DEPT. E
EQUIPMENT 163 MITCHAM ROAD, LONDON SW17 9PG
OPEN 6 DAYS A WEEK, 9.00 a.m.—6.00 p.m. 01-672 3137/9080
TUAC DISCOTHEQUE MIXER WITH AUTO FADE
- | Et:sr\ig::dd tor the discerning D.J. of professional £27 [] 00

%ﬁﬁﬂﬂ 0000 R

Offering a vast varlet¥ of functions.
Controls: Mic Vol, Tone. Over-ride depth. Auto
Manual Sw, Tape Vol, L & R Deck Faders, Deck

YK

.Il K

POWER SUPPLY £4:75

Volume. Treb. & Bass. H. Phon Vol, Selector, Master Vol, on/off sw.
Max. output 1V RMS. Specification: Vol. Treb and Bass Controls, 8mV
sensitivity. Treb + 28— 15dB at 12kHz, Bass = 18dB at 40Hz,

PANEL SIZE 18 x 4}In. DEPTH 3in.

1,000 watts per channel

Operates from § watt to 100
watts

Full wave control
Fully fused and suppressed
12 easy connections

£15-25

Single channel version £6-75

* ok

NEW! 3 channel Light Modulator

NEW! NEW! NEW!

TUAC FLASHING BEACONS:
AS USED BY AMBULANCE,
FIRE SERVICES, ETC.

* Instant stop and start
motor for precise control.

* Choice of 4 models, 12V,
24V, 110V and 240V.

* Magnetic base—may be
attached to any metal
surface.

% 240V model suitable for
use with light modulator.

% Available in 4 colours—
red. blue, amber and
clear.

* Only £22.

ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS.

-N-T-E-R-L-0-C-K-I-N-G
PI.ASTIC STORAGE DRAWERS
////

e

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 TRADE PRICES!
SINGLE UNITS (ID) (S5ins X 2}ins x
2}ins). £1-75 DOZEN.

DOUBLE UNITS (2D) (Sins X 4ins X
2%ins). £3 DOZEN.

TREBLE (3D) £2:90 for 8.

DOUBLE TREBLE2 drawers, in oneouter
case (6D2), £4-25 for 8.

EXTRA LARGE SIZE (6D1) £3-90 for 8.

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

Ovrders £30 and over DEDUCT 74% in the £
Ovrders £50 and over DEDUCT 10% in the £

PACKING/POSTAGE/CARRIAGE: Add 35p
to allorders under £10. Orders £10 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES
Please add 10% V.A.T. to total remittance

rlAIDﬂ [INE (Dop:d:En 124 Cn:klewoog

ay, London, N.W.
Tel, 01450 4844

We make transfornera

OSMABET LTD amongat other things,

AU'l‘O TRANSFORMERS, 110/200/220/240‘7

W, £1:70; 50W, £2:40; , £2-85; 100W, £3.80;
500W £10-80; 700W £14- 25 IOOOW £18:00, etc.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c. 6-3V 1-5A, £1-20; 34, £1.50;
6A, £2:55;12V 1-5A, £1-50; 3A, £2-55; 6ACT, £3-40;
18V 1:5A CT, £2-55; 24V 1-5A4 CT, £2-85; 3A CT,
£3-45; DA, £4-80; BA, £7:85; 124, 210-85; 40W 34
CT, £4:50; 50V 6A CT. £13.50; 25\ 2A 425V 24,
£4.90: 12V 4A +12V 44, £4-90.
LTTRANSFORMERS TAPPED 8EC. Prim. 200/240‘1
0-10-12-14-16-18V 24, £8:60: 4A, 3:75:
0-12-15-20-24-30V 2A,  £3-40: 4A, il-BO:
0-5-20-30-40-60V 1A, £3.40; 24, £4:50;
0-40-50-60-80-90-100- 110V 1A, £4-90,
MIDGET RECTIFIER TRANSFORMERS.
For FW rect. 200/240V a.c, 9-0-9V 0-3A; 12-0-12V
0:25A; 20-0-20V 0:15A. 6V 054 + BV 9w
0:35A + 9V 0.35A; 12V 0-25A + 12V
20V 0-15A + 12V 0-15A at £1-85 each: 9-G-9V 1A,
£1:85; 12-0-12V 1A or 20-0-20V 0-75A £1-50 cach.
MAINS TRANSFORMERS
Prim. 200/240V a.c. TX6 sec
6:3V CT KA, 6:3V CT 64A,

TXI 42.; 0-425V ’50 Ma, 6.3V

:, -70.
o/P TRAHSFOEHE FOE POWER AMPLIFIERS
P.P. sec, tapped 3-8—1johms, A-A 66K 30W,
£5:70; A-A 3K 50W, £0-00: 100W (EL34 KTHER,
etc.), £15:75; tapped Muiti O/P 10W £3.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 35p.
LOUDSPEAKERS FOR AMPLIFIERS
BAKER 25W, £7-60; 35W, £8:40; HI-FI Major
Module 20W w ftweeter Xover, £11-80; Bakerspeaker
Hats; FANE 50W. £10-50: 60w, £13.50: HI-FI

speakers, EMI bass 13 x fin 3 or 152, £2-00 RO,
21:15; 7 X 4in 152, £1-80; 8 x Sin 3, ¥, 15, r80Q,
£1-75 each.

LOUDSPEAKERS

2¢in 8, 16 or 750, 2in X or 250, Bin 3. K, 25 or
350, 3kin 8, 15 or 80Q B0p cach: Hin 3. 8 or 250,

5x3in 3or N, £1.05: Tx din 3 or 13Q, Aiin 30,

21.25: 10 x 6in 30) . £1-50.

SPEAKER MATCHING TRANSFORMERS

12W 3toBor 150 up or down £1-80.

“INSTANT” BULK TAPE/CASSETTE ERASER

Instant erasure, any dianieter tape sponls, cassettes,

demagnetises tape heads. 200/24DV u.c. £3-25.

CONDENSERS

Paper block 4mfd 800V, 75p; Electrolytic 9n0mi

350V, 50p; 200 -+ 100 + 1060m{ 350V, 50p.
Carriage and VAT on all onlers

S.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HA8 8YG
Tel, 01-958 9314

)
£13-95
8olve your communica-
tion problems with this
4-8tation Transistor Intercom system (1 mssier and
8 Subs), in robust plastic cabinets for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Bur-
gery, Bchools, Hospital, Office and Home., Operad
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P. & P. 47p
MAINS INTERCOM (new model)
No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
Onfoft switch and volume control with jock system.
Price £22:85 per pair. P, & P. 60p extra.

NTERCOM /BABY ALARM

s

£6-50
Same as 4.Btation Intercom for two-way instant
communjcation. Ideal as Baby Alarm and Door
Phone. Complete with 661t connec'.ing wire.
Complete with battery. P. & P. 35p.

Why not boost
oy business effi-
ciency with this \ncredlble Telephona Amplifier.
Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume control. Complete with battery.
‘l;. & P. 27p. Full price refunded if not satisfied in 7
ays.
WEST LONDON DIRECT SUPPLIES (PE/5)
169 KENSINGTON HIGH STREET, LONDON, W.8
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C. T. ELECTRONICS ™ "= o sonton Wi oG

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

-
NEW SERIES TRANSISTOR DATA BOOKS
1. DTA3'USA Band 3 Transistor Characteristics; 2N21-2N6269 numbers.
2. THT Thyrlstor. Triac. Diac, Put, UJTs.
3. DTJS Japaness Transistor Characteristics, 2SA, 2SB, 25C, 25D numbers.
4
5.
6

. DVT Diode Comparison Tal
. Band 1. Transistor Cha ics, European numbers AC, AF, BC, BF.

AC107 35p | BCY33 45p | MUE3T0  75p| OC77 40p | ZTX504 50p | 2N2907 30p etc.
AC125 25p | BCY34 45p | MUE371 80p| OC81 25p | ZTX531 30p | 2N2926G  13p . TVT Transistor Equivalent Tables.
AC126 25p | BCY38 80p | MJES20 80p | OCa3 25p | ZT X550 30p | 2N3053 25p All books contain pin connections and semiconductor outlines.
AC127 25p | BCY3¢ 85p [ MJES21 75p | OC84 25p | IN914 8p | 2N3054 §0p Price: £1-10 per book; £8 per 6 books Inc. post.
AC128 25p | BCYSS  £1.20 MUEs355 £1.98 | OC139 40p | 1N916 sp| 2N%55  és5p
AC176 25p |BCY70  22p| MJE30S5  8Sp| OC140  25p | 1N4001 | 2N 70D
AC187 25p | BCY7T  20p| MM1613  43p| OCi70 25p | 1N40c2 go] 2N3a0  eop
:gm :os: BCY72  20p| Mm1712  6op| OCITI 25p | 1N4003 9| aNa7o2  14p
BD121 750 | MPF1c2  asp| OC200 sop| 1N4004  10p| 2N3703 12
AD149 ::ﬂ 33123 75p | MPF103 0C201 60p | 1N400S 12p | 2N3704 u: AUD|O ACCESSOEY g:lgxc W
AD161 p | BD124 75p | (2N5457)  3sp| OC202 75p[ IN40OE  13p| 2N3705 12 RNHAM GR TERRACE ICK, W.4
AD162  Mp[BD131 759 ) MPF104 OC205  8ip| 1N4007  14p| oNa70s 120 17 TURNHAM GREEN TE g g
AF114 25p | BD132 75p | (2Ns458)  4op | TIP29A sop | 1N4148 7p | 2N3707 12p VALVE AMPLIFIERS
AF115 25p | BD153 759 | MPF105 TIP30A  60p | 2NG96 0p | 2n3TO8 12
AF116 25p | BD156 750 | (2N5459)  40p | TIP31A 85p | 2N697 25p | 2n3709 14p 5 Watt £12-50 50 Watt £36-25
AF117 250 | BDY11  £1-40 | NKT135  3sp]| TIP2A  75p| 2N698 25p | 2na771  e2-80 | 15 Watt 24-50 | 150 watt . £75-90
AF118 S0p | BF 152 20p | NKT222 25p | TIP33A  £1-05] 2N706 12p| 2N3772  £3-00 30 Watt £29-50 500 Watt £124-50
AF172 30p | BF194 14p | NKT401  75p| TIP34A  £1.55] 2N706A  15p| 2N3773  €3-40
gﬂ?’;’ ::P gi‘gg 15p | NKT404  80p Tlgk 53-35 "2»'1708 ;59 2N3819 35p TRANSISTOR AMPLIFIERS
p | BF1 150 | NKT773 25p| TIP36A  £3-85] 2N930 0p | 2N3820 8 . .
BAIts 18p | BFX20  30p | NKT774  25p| TIPa1A 70| 2N1132  25p | 2N3see .2.‘3 FAL Phase 50W £39-93 | FAL Phase 100W £69-95
BC107 14p | BFX84  30p| OAS 25p| TIP42a  9sp| 2N1302  20p| 2N3gos 22
gg% 14p | BFX85 p | 0AT0 so: TIP20B  80pf 2N1303  20p | .2N3905 u',’ DISCO CONSOLES
1 14p | BFx86  30p | OA4? 10p] T'P0B  70p{ 2N1304  25p | 2N4058 12 " . FAL P Di £123-75
BC108c  16p | BEX87  30p | OA70 Mol Teaie  7sp| 2Nts0s  2ep | Naoss  azp | TARDSCOMK 2 mwl AL (oith T0W rms Amp )
gg;x ::p BB?:sa gg: OAB1 10p | TIP32B 85p | 2N1306 25p | 2N4060 12p
P 44 OA 10p{ TIP33B  £1-20 | 2N1307 p | 2N4061 14
BC149 12p | BFY50 25p | OA91 10p| TIP34B  £1-75} 2N1308 35p| 2N4126 17: HEAVY DUTY LOUDSPEAKERS 3 channel sound-light £22-50
BC157 14p | BFYS51 25p | 0A200 10p| TIP3SB  £2.90| 2N1309  35p | 2N428s  15p | X SPECIAL OFFER PRICE & Oilwhos! 8in di t5.25
BC158 14p | BFYS52 25p | OA202 10p| TIP36B  £3-80| 2N1613  25p | 2N4287 15p | 15in 70W. EMI. 8ohm . £19-50 AR a.
B8C159 14p | BFYS3 25p | OA210 asp| TiP29C  75p| 2N1711 25p| 2Na288  15p | Decca 8in. 10 watt Hi-Fi_Speaker Suitable }rpm motor £1-00
BC18%¢ 15p | BFY90 60p | OA211 3sp | TIP30C 85p | 2N2160 65p | 2N4288 15p | plus matching tweeter. £7-50 com- Strobe 4 Joule £25.00
BC182 13p | BSWE3 80p | OC16 8op | TIP31C 90p | 2N2217 25p | 2N4290 15p plete.  Suitable 2-way cross- Single flash box . £7-50
BC183 13p | BSWE8 750 | OC19 esp| TIP32C  £1-101 2N2218 30p | 2N4444 £1.90 | over fa k¥l (100W Red. Blue. Gn. y,”
BC184 13p| BSYs5a  12p| OC22 ssp| TIPBC  £1.35| onNz219  3sp| anas7r  3sp | pisco LigHTIN
BC212 13| BYi27 00| OC26 65| TIPMC  £2.00| Nzoz  25p| 2Nste1  96p | oroog HOHT o MIIDWIOES . feas
BC213 15p | BY164 60p | OC28 e5p| TIPISC  £3-25| 2N2222A  25p | 2NS194  £1-10 Sound-lighting module ..  £7-80 150W P'o]oclorandWhael £25-00
8C214 15p | 1S103 15p | OC35 s0p | TIP36C  £4-25 | 2n2308 p | 40360
BC238  14p|Muao  50p| OGH 200 | T1S50 wop| Noeds  50p | dose ::g TEAK VENEERED SPEAKER CABINETS
BC239  14p | MJ4B1 95p | OC45 20p| zTx107  15p| 2N2B46  £1-50 | 40382 5sp | For8 x Sin Speaker Size 7hn x 11hn x Shn 20
BCY20  40p | MJ2801 £1-20| OCT71 17p| 2TX300  15p| 2N2004  30p For 8in + Tweeter 9hn x 13jin x 53in £5-00
B0 m|wmn um| 85 mmam wfaaw et Olacge i B
or x -
BCY32 5] MJEMO  50p} OC76 2s5p] ZTxS01  20p) 2N2906  25p ETiB 00l o WL Tonn < hin = Bhin o0

Semliconductor QUANTITY DISCOUNTS—12+ 10%., 25+ 15%, 100+ 20% mixed types. transistors

and I.Cs. Larger quantity discounts. Phone for detalis. N REXINE COVERED SPEAKER CABINETS .

Suitable for PA or DISCO use takes 12in speaker unit. Size approx.
£9-00

18in = 18in x 8in
SNT7454 SNT491AN  £1-10
74 SERIES I.C. 8 (TTL) SN7460 200 | Shriae 750 SPEAKER CLOTH
SN7470 33p | SN7493 75p Available 1n Btack or Green approx width 54in £1.75/yd
SN7400 20p| SN7411 23p| SN7430 20p | SN7472 30p | SN7494
SN7401 20p| SN7412 20p | SN7432 37p | SN7473 44p | SN7495 5p HEADPHONES
SN7402 20p | SN7413 30p | SN7433 43p | SN7474 48p | SN7496 £1.00 Type H-202 Features Mono/stereo switch Volume controls on each
SN7 20p | SN7416 30p | SN7437 45p | SN7475 59p | SN7497 £4-32 channel. Freq response 20-20.000Hz Impedance 4-16 ohms £4-50
e mlamw  omisve s @ g S -
N7480 %0p | SN74107 s1p M BOXES
SN7406 40p | SN7422 28p| SN7441AN  85p | SN7482 87p | SN74110 57p ALUMINIUM B0 _
SN7407 40p | SN7423 40p | SN7442 85p | SN7483 £1-20| SN74111 88p AB7 2} x 54 x 14in S0p AB14 7 x 5x2fin 84p
SN7408 25p | SN7425 37p | SN7450 20p | SN7484 £1-00| SN74118  £1-00 AB8 4 x4 x1jin 50p AB1S 8 x 6x3n £1-08
Mew Flowe  mitE W& RS SE||Le fipuR 2R gildh B
1 N7453 20p | SN74 7 x 5 x 1}in p x 44 x 3in .
= i 2 B %o | SN2t e AB11 4 x 2§ x2in 60p AB18 12 x 5 x3in £1-20
AB12 3 x2 x1in 4p AB19 17 x 8 x 3in £1-60
TRIACS V41 Vu meter €2 %
TX1.2288 8A 400V 9sp || The vat s canibrated -20 10 -3 ZENER DIODES ELECTRONIC COMPONENTS
C40D £1-40 and 0-100% making t surtable for BZY88 series 400mwW BARGAIN COMPONENT PACKS
ggOE g% use as a recording level meter or . gv3V-33V 5% L‘Y:; D W }:‘%I\g. o ot e
5D . as a power output Indicator range D rbon resistors. ;.
SCASE :z-:g Sensitivity: 130 A Internal resis 10W range 45p (A::p' T:'“A:Itlirl: 3 msce:'.sr.mnc Palystyrene. Siiver Mica. stc . Con-
gggg gn U0 () A8 [LLOUED, LE.D clrcdll, £3-85; 4 250 Polyes Polycarbonais, Paper. etc.. Con-
L4 .E.D.
DIAC 250 @40 Bmn TIL208 :P flancuooh e 5 25 Potentiom
moRoams | [a v e Dose o) | 1885, = e
01 01 " 10 50 Preset Potsntiomet:
24 x 34 2p 19 LINEAR I.C.'s LDR IT(B:AO(:E %‘3’ ‘B‘::': 13 30 Unmarked OC71 Transistors
2 x5 2p Bp LM309K 5V 1A voltage reg  £2-10 diib oY i : 14 25 Unmarked 250mW Zener Diode 4 7V. 5 1V. § 2V.
x 3 7p 28 5 7 5V 9 1V. 10V Measured and tested Please state
3 x 3 P 28p LM723C 2-37V 150mA voltage 501
&l Bf) 3 reg 005 o sop UAD41 5W Ampli- s ;glg 'D;’gmg:n Equivt
17 x 2y 8p 60p MFC4000 250mW audio s0p OCP71 P fier Moduie, £3-75 L ode) aul
Ee Moan o || TBAMOSW austo L1.5 ALL COMPONENTS NEW AND UNUSED £1 + 25p
* 9 {plain 7090 OP Amp OIL TOS9 45p .p. per pack, €5 for 5 packs p/iree.
Pin insertion tool 570 570 | | 7arcop Amps 14 0L TON S50 | Moo, | ¢ oo [0 (UL
Spog‘face cutter ;:P ;:P 748C OF Amp DIL 5
(3 3 (A P20 || 747C Duat OF Amp 0 | POWER SUPPLY. 12V 6 5A
- — B R | SOUER S 63 SPECIAL OFFERS
Ehh TAD100 Radio | C inc fulter £1- tains 18-5V 8 SA T 5 .
CRS1/05 40p || cason tss | Y i aae Momnz; | MINIATURE  MAINS  TRANSFORMER: Pri. 240V,
8921/;0 sS:ID gg;: g'g cs;lalcitahrs.z xzuaosg:nzgad- Sec. 12V, at 100mA. Manuf. Hinchley. Size: 36mm x
RS1/20 . point heatsinks. 12A, 120V e . .
GRS1/40 55: | CA% 000 | Blidee roenor stablissd ooy | 45Mm x 40mm, F.C. 53mm. Price: 1 65p: 100 60p ea.;
%0 CA3046 5p circuit diagram The parts slone | 1,000 50p ea.; 10,000 40p ea.
8:2;/?8 62: Eﬁ;g g:: are worth the asking price of
/ : h. b i
CR83/20 s2p || canme rogs | f1208ch: inc carriage 3 CORE PVC INSULATED MAINS CABLE. Grey
CRS3/40 90p | L MCt0sL £2:20 ML6650. 3mm x 7/0-2mm. Price: 100m £4-50; 1,000m £35;
CRS7/400 £1-00 DAL SKTS BRIDGE RECTIFIERS 10,000m £330.
CRS16/100 85p 8Pin 19 WO2 1A 200V 3p i .
CRS16/200 90p 4P 1p  BYI64 1-4A 200V stp | 0-47mfd. 50V. MYLAR FILM CAPACITOR. Size: 1in x
CRS16/600 £1.80 | sgen p  MDA952/2 6A 100V e lo.85in x 0-65in P.C. Mount. Price: 100 6:8p ea.;
C1068 45p 1,000 5p ea.; 10,000 4-3p ea.
1060 7op V.A.T.
“l‘?(s:ii gg: Ynisss otherwiss stated ai prices are EXCLUSIVE of VAT | | 240V a.c. SOLENOID. Reversible operation: twin coil.
jease add 10% to all orders. Carriage, orders under £5 + 20p ize: in x in x 13 .
IN4444 £1.90 Over £5 post free U K Size: approx. 2}in 1%in 13in 90p ea
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electronics
reall

m Mastered

... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “maths”

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now WhICh explams our system.

ARSI

1/ BUILD AN 2/ READ DRAW

OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS

You learn how to build ) U

an oscilloscope which > -

remains your property. :

With it, you will become E

familiar with all the .

components used in -| as used currently in the

electronics. various flelds of electronlcs

3/ CARRY OUT valve experiments, transistor experiments This new style course will enable anyone to

amplifiers, oscillators, signal tracer, pho- really understand electronics by a modern,
OVER P 9 P practical and visual method—no maths, and

to electric circuit, computer circuit, basic o A
40 EXPERIMENTS radio receiver, electronic switch, simple a minimum of theory—no previous knowledge
ON BASIC ELECTRONIC transmitter, a.c. experiments, d.c. experi- ;ig:ge:dv'f ;':)'"t:s':"seer:c;': ::zor:atigt:f‘d".]
ments, simple counter, time delay circuit, 35 D &
CIRCUITS & SEE HOW 5o Eu) ' LA Gl types of electronic equipment, radio and TV

THEY WORK, including : **""°" procedures. receivers, etc.
S ==— R T e T R R A
R R B U A MR T R e T ST

' POST NOW To BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, P.0. BOX 156, JERSEY. Please I
| FR E E for send your free brochure, Without obligation, to: we do not employ representatives |
: BROCHURE  name BLOCK CAPS =
l or write if you prefer not to cut page ADDRESS PLEASE EL74

special free gift also to all our students
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PE

SOUND POWER

ubplo power amplifiers find their way into a very extensive
Aand diverse range of equipments and systems, quite
apart from the domestic entertainment area. The exuberant
folk music of today, whether originated “live” or recreated
from discs, is borne along on hundreds of watts. Public
Address systems reach out as never before to cajole or inform
captive audiences or, just as probably, innocent passers by.
Just two of the more blatant uses of sound power.

No one can avoid the fact that amplified sound is very
much part of the contemporary scene. The propriety of its
widespread use can be argued about but its presence is real
and, presumably, permanent.

Those concerned with technical matters can, at any rate,
do their best to ensure that the amplifying medium, for its
part, is beyond reproach and does not introduce gratuitously
any (further) distortion. In fact, it is generally agreed that
this branch of the technology has made impressive progress
and audio engineering has reached almost the ultimate in the
quest for faultless performance. The evidence lies among
the huge variety of amplifier designs which have been
developed.

Yet the question could well be posed: are there not too
many designs?

The need for off-the-shelf designs to meet the constantly
occurring demands for certain basic units (such as audio
power amplifiers and power supply units) which form indis-
pensable sections of many electronic systems, has been a
theme of discussion among electronics people over the years.
The logic behind this thought is undeniable, but the ideal
general purpose design has never materialised, save in cer-
tain rather limited areas. So designs for standard routine
functions still proliferate.

The continual up-dating of the technology through the
introduction of new components is the stumbling block.
Electronics is synonymous with change. A well proven stan-
dard device, equipment, or system is likely to have a limited
life before the inevitable innovation or improvement happens.

Yet even within this volatile field there has perhaps been a
rather excessive outpouring of amplifier designs than is
ajtogether warranted.

There is still a reasonable life expectancy for many
designs; and when considering a widely used item such as an
a.f. amplifier there is good sense in stabilising the position
as long as possible by fully exploiting one single design.
If the design is capable of being produced in a number of
different “sizes” so catering for the majority of power.require-
ments commonly called for through the simple expedient of
changing component values, the attractiveness of this policy
is unquestionable.

This idea materialises in our pages with the introduction
of a family of audio power amplifiers. The P.E. Power
Slaves comprise a family of four amplifiers having outputs of
20, 40, 65 and 100 watts respectively, suitable for use with
hi fi pre-amplifiers. Furthermore any unit can easily be built
in a two-channel form with a doubling of output power.
Good performance, with low harmonic distortion and good
signal to noise ratio, justify the claim that the P.E. Power
Slaves are a step towards that goal of a universal power
amplification block for embodiment in all kinds of sound
reinforcement systems.

F.E.B.
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F. E. BENNETT

Editorial

R. D. RAILTON Assistant Editor

D. BARRINGTON Production Editor
G. GODBOLD Technical Editor

S. R. LEWIS B.Sc.
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HE purpose of any audio chain is the accurate
T reproduction of live or recorded information,
be it speech, music or just plain “sound”.

Due to the low efficiency of transducers generally,
with the possible exception of horn loaded systems,
considerable power must be expended in order to
produce sounds at an acceptable level; this level
will obviously be different for different transducers
in different applications. As the basic function is
the same, it was felt that, rather than produce a
flood of designs for specific purposes, a better
approach was to produce a single basic design to
fulfil all requirements.

From this article four amplifiers can be built all
of them being based on a single circuit configura-
tion. To realise the range of outputs of 20W, 40W,
65W and 100W component changes should be made
according to the relevant parts lists.

Although a single amplifier is described the pro-
totype units were designed as double channel, that
is, where two amplifiers are contained on a single
chassis. This, of course, means a doubling of output
capability to 20 + 20W, 40 + 40W, 65 + 65W and
100 + 100W in each case.

DESIGN CRITERIA

Where a low power system is required, there is
little to be gained, and much to be lost in produc-
ing a power amplifier with an output capability of
less than twenty watts into eight ohms, as cost and

590

OWER
SLAVES

BY R.B. REESON

physical size will not be significantly affected, and
performance criteria such as transient handling capa-
bility, signal to noise ratio and distortion are not
likely to improve.

Turning to the upper end of the power scale,
choice of maximum power can be arrived at by
examination of the transducers to be driven. Modern
composite high power speakers, and individual drive
units, will accept continuous sine wave outputs of
between 10 and 50 watts r.m.s. Unfortunately audio
signals are rarely as predictable as sine waves, but
it can be assumed that twice the continuous power
can be handled on transients of short duration, thus
a power capability of 80 to 100 watts will be
required.

When two or more speakers are connected in
series, or series-paralle]l to maintain impedance, then
the power requirement can be greatly increased. No
allowance has been made for this method of use, as
the damping effect of the amplifier is lost, except
when units are connected by separate leads to the
amplifier terminals, and thus it is felt to be a bad
policy.

A further problem arises when two speakers in
parallel are driven to a peak level of 100 watts each,
that is, a current handling capability of at least 10
amps is required, both in the amplifier and power
supply unit, and this is dangerously close to the
maximum current of a TO3 transistor (generally 15
amps).

Thus a high quality amplifier should be capable of
driving up to 100 watts into a single 8 ohm load,
and, to satisfy the requirements of all applications,
must have very low harmonic and intermodulation
distortion. figures, be overload protected, have a
high damping factor, and a very high signal to
noise ratio.

This final parameter is often neglected, and in
most designs a figure of 80dB is considered good.
However, a better figure to aim for is 100dB.

Power amplifiers can be functionally split into
two sections, namely a voltage amplifiier with low
current gain, followed by a current amplifier with
unity voltage gain, and at this stage the two sections
will be considered separately.
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INPUT

Specification . . .

Power bandwidth

Total harmonic distortion
Intermodulation distortion
Signal/Noise ratio

tnput sensitivity into 200kQ
Input matched to 6000 line
Overload protected

May be d.c. coupled throughout for use as a servo

amplifier

Full bridge output to eliminate ¢ turn-on plop ”’

-6dB from 8Hz to 45kHz

1V r.m.s.

0029,
0047,
100dB

PROVIDING OUTPUTS OF 20,40, 65, & 100WATTS . .. ..
FROM ONE COMMON CIRGUIT CONFIGURATION

VOLTAGE AMPLIFIER

The basic voltage amplifier configuration used for
the power amplifiers is shown in Fig. 1. It has the
advantage of providing adequate performance with-
out undue complexity and requires no setting up.

The input resistor R1 provides bias current for
TRI1 and defines the slave amplifier input impedance.

R12, R2 and C2 form an attenuator which deter-
mines the proportion of the output fed back to
TR2 and hence defines the gain of the amplifier.
C2 allows full d.c. feedback to stabilise the output
at, or close to 0 volts. Transistors TRI and TR2
form a differential amplifier, as do TR3 and TR4,
the output of this second stage being fed to a
common emitter amplifier TRS.

The overall combination will have a very high
open loop gain, and will be non-inverting, as a posi-
tive going input tends to increase current in TR1
at the expense of TR2, so that TR4 turns on and

VOLTAGE AMPLIFIER

TR3 off. This reduces the current drawn by TRS
base and gives a positive going output at TRS5 col-
lector. Resistors R4, R5, R7, R8 and R9 enable a
sensible standing current to be established in each
stage, and eliminate any chance of leakage currents
unbalancing the amplifier.

The problem of non-linearity in TRS is overcome
by operating this transistor at a constant collector
current by bootstrapping the junction of R10 and
R11 to the output by means of C3, providing an
almost constant current in R11.

COMPOUND TRANSISTORS

The output stage is basically a Class AB compound
amplifier using quasi-complementary transistors
being made up of groups of three as seen in Fig. 3.

These triplet configurations have a number of
advantages chief of which are (a) high current gain,
(b) the inputs are presented through a single base

CURRENT AMPLIFIER
— o
R10 +v
3
See
Fig2
< oUTPUT

Ri2

-®

—AAA

Fig. 1. Basic circuit arrangement for voltage amplifier
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Fig. 2. Showing how current
limiting is achieved
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. R +V
TR2 TR6
§
R2
D1 b3 R4
h 4
I rd OUTPUT
D2 D4 RS
+
TR3
TR
INPUT

Fig. 3. Compound triplet arrangement for current
amplifier

emitter junction which means that the output tran-
sistor junction temperature will not affect stability
and (c) npn output transistors are relatively cheap
and readily available.

In the quiescent condition the driver transistor
TR1 is biased to provide a mid-rail voltage at the

output. With a signal applied the collector applies
alternate drive conditions to the compound triplets
so that first one group is conducting and then the
other.

A “‘two stage” resistor is used to link the triplets
to the output terminal, consisting of a fairly high
value resistor shunted by a power diode and resistor.

The high value of resistance gives good quiescent
stability, and the diodes limit the voltage drop under
full drive conditions. To ensure reliable operation of
the overload protection, a low value resistor is
connected in series with each diode, and maximum
current can be adjusted by means of this resistor.

OVERLOAD PROTECTION

Overload protection is provided by limiting the
output current supplied by either compound triplet.
The circuitry that achieves this is shown in Fig. 2
for one triplet only, a complementary circuit being
used on the other.

The current supplied to the output terminal
generates a voltage across the combination of R3,
R2 and D2 which is related to the current flowing.
When the current rises to a level sufficient to
provide approximately -5V, base current is directed
through TR1 and DI. Conduction of this transistor
means that bias is removed from the triplet so that
the output current is limited.

The peak current available before limiting must be
higher than the peak current to be supplied to the
load, and as this may be 5A, a dissipation of 225W
can occur with a short circuit at the output. Because
of this, a fuse circuit must be inserted (FS1) to give
protection.

The complete circuit configuration for the basic
amplifiers is given in Fig. 4.

O
+V

TRS

25

)
ik,

(oV)

-V

V24

Fig. 4. Basic single channel (right) configuration common to all slave amplifiers. For component value varia-

tions, see components lists.

The inset shows wiring for a 180 degree, 5 pin socket for two channel.

When

connecting a remote preamplifier the screen is connected to earth (0V) only at the slave to obviate

hum loops
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POWER SUPPLIES

Power supplies in a design such as this must pro-
vide a fairly steady supply voltage, with a high cur-
rent capacity when required. As an example, 100
watts into 8 ohms will require a peak current of
5 amps per channel. This implies that for a stereo
amplifier with a common power supply a peak
requirement of 10 amps is necessary. The mean
current drain wili be 1/2-8 of this value, or 3-5 amps,
and so a transformer rated at 4 amps continuous
current would be suitable.

Decoupling should maintain the supply within
about two volts of nominal, at full power, for one
half cycle of mains current so that:

T
C = —>at peak output

where / is in amps, T in seconds and V volts. The
equation then is:

C = &XZOOI Farads — 50,0004F
A-composite musical signal can be shown to have a
short term mean level at least 12dB below maximum
output. Occasional transients will reach maximum
output, but these will generally be of short duration,
two milliseconds or less being typical.

From similar calculations as above the decoupling
requirement for music at —12dB is 5,0004F and
for a 2mS transient, 6,0001F.

DESIGN CHOICE
If the amplifier is intended for home entertain-

|4 ment (domestic) reservoir capacitors of 6,000uF are
COMPONENTS . . .
T
AMPLIFIERS POWER SUPPLIES I
Resistors 20w 40W 65W 100W Resistors 20w 40W 65W 100W
R1 200kQ2 200k 200k€2 200kQ2 R1 12kQ2 15k Q2 18k Q2 20k
R2, R6 39k 2 56k €2 68k (2 86kQ2 R2 100Q2 1009 100Q2 100Q
R3, R4, RS 430kQ2 620k 2 750k €2 910kQ2 R3, R4 200Q2 300Q 36002 470€2
R7 91kQ 120k<2 150kQ2 160k Q2 RS 300¢2 30002 300Q2 30002
R8 6-2k(2 6-2kQ2 6-2kQ2 62k R6 10Q 10Q 10Q 10Q
R9 82kQ2 110k Q 130k 150k Q2 R7 see text
R10 200k 2 200k(2 200k 2 200k Q2 R8 10k 12k€} 15kQ2 18kQ2
R11, R12 15kQ 20kQ 24k} 27kQ R9 1kQ 1kQ 1kQ 1kQ
R13, R14 100Q2 10082 100Q2 10002 R10, R11 2kQ (1W) 2kQ (1W) 2kQ (1W) 2kQ (1W)
R15, R16 100 (1W) 10Q (1TW) 10Q (1W) 10Q (1W) A
RITR18 0110  008Q 007 0060 R, * e B
0-03Q/cm, 26 s.w.g. resistance wire all carbon linear
R19, R20 4-7kQ2 4-7kQ 4.7kQ 4-7kQ 5
All $W 5% metal oxide except where otherwise stated Capacitors
C1,C2 10,000uF  10,0004F  10,000F 10,000uF
(40V) (50V) (63V) (63V)
Capacitors C4, C5 10,000wF 10,000wF 10,000uF 10,000uF
C1 0-1uF 0-1uF 0-1F 0-1uF (40V) (50V) (63V) (100V)
All 30V ceramic All efectrolytic
C2 10uF 10uF 10uF 10uF C3 100pF  100pF 100pF 100pF
All 16V tantalum Transistors
c3 Ve e | HEE R TR BC204 BC204 BC204  BC204
ca 20uF 20uF D9LF 20uF TR2, TR3  MPS-U01 MPS-U01 MPS-U01 MPS-U01
AL 16V tantalum TR4 MPS-U51 MPS-U51 MPS-U51 MPS-U51
Cs 1uF 1uF 1uF 1uF TRS 2N3055 SDT9203 SDT9203 SDT9203
All 63V polyester Rectifiers
D1-D4 REC46 (150V, 10A)
. D5 BZY88—C6V8
Potentiometers
VR1 29kQ 22kQ 2:2kQ2 2:2kQ2 Transformer
T1 24-0-24V 30-0-30V 33-0-33V  36-0-36V
4A @ 4A 5A 6A
Riodes Changes for Standard S lie
D1-DE 1N914  1N914  1N9T4  1N914 ges for LEG S AICE
%_ IN5401  1N5401  1N5401  1N5401 _ (Domestic and Monitoring versions)
D’ Capacitors
20w 40W 65W 100W
Transistors C1, C2 6,000uF  6,000uF  6,000uF  6,000uF
TR1, TR2 ON2484  2N2484  2N2484  2N2484 (Domestic) (25V) (35V) (40V) (50V)
TR3, TR4 BC212 MPS-L51 MPS-L51 MPS-L51 €1, C2 10,000F 10,000:F 10,000F 10,000:F
TR5 ME1120 ME1120 ME1120 ME1120 (Monitoring) (25V) (35V) (40v) (50V)
TR6 BC182 MPS-LO1 MPS-LO1 MPS-L01 .
Ry MPS-UST MPS-US) MPS-UsY MPS-Usp  Refyifiers REC 43A (100V, 4A)
TRS8, TR11 2N3055  2N3055 32;3203 ?A?’EQLQSQIS - o
TR9 BC212  MPSL51 51 Transformer
TR10 MPS-UG) MPS-U07 MPS-U0F MPS-UGY " 717" "5 o.18v  20-0-22V  25-0-25V  30-0-30V
TR12 BC184 BC184 BC184 BC184 A @ 4A
BC214 BC214  BC214  BC214 8 @ 4A N @ 4A
TR13 2 Douglas Douglas
MT106 MT123
Miscellaneous Miscellaneous
FS1— 1A 1A 1A 1A S1—Double pole mains on/off, LP1—mains neon
Heatsink 60D-0600-A—1 (Marston) (100W and 65W) FS1—IA
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Om

7

Fig. 5. Circuit for p.s.u. For the domestic version of amplifier the power rails are pins 1, 2 and 3. The
monitoring version takes its supply from pins 4, 5 and 6. The current sensor R7 is made up from 26 s.w.g.

Constantan resistance wire (0:03 ohm/cm).

125V, 132V, 136V and 146V respectively

adequate assuming that neither transients nor very
loud passages coincide exactly in time if two
channels are being used. .

For “monitoring” quality, a higher value capacity,
possibly 10 or 15,000uF should be used, or alterna-
tively a stabilised supply particularly when used
for stereo to reduce cross talk.

A composite circuit diagram for the domestic and
monitoring versions of the p.s.u. is shown in Fig. 5.

Impedance
(ohms) L —————— Bomn A ¥ilking
0 - - = Spendor BCI "
-------- TMF Domestic Monitor

1

w
=3

T

m3

N
-

20

S
-

-
g

e /’/
=
SsaemzmmreTITTTTT
. .

"Fig. 6. Showing how speaker impedance changes with
frequency
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The tappin
C = 0.07 ohms; C to D < 0.02 ohms. Supply voltages

? resistances are as follows: Ato B < 002 ohms; B to
o

r the 20, 40, 65 and 100W versions are approximately

For the former points 1, 2 and 3 are connected to
the amplifier. For the latter points 1 and 2 connect
to the stabiliser circuit; no connection is made to 2.

The output mid-point in this case is derived using
resistor and capacitors.

OPTIMUM LOAD

Optimum load impedance for all versions is
8 ohms but any load can be accommodated at
reduced power, bearing in mind the peak voltage
and current limitations.

Fig. 6 shows typical impedance curves for
high quality domestic speakers demonstrating that
the impedance is anything but constant. Indeed, it
is not unusual to find dips of impedance as low as
1-5 or 2 ohms, causing severe current overload at
critical frequencies.

IMPORTANT © o

Two BA148 diode suppressors MUST be added to
Fig. 4 as follows—Cathode and anode to -4- V and
SK2 and SK2 and — V respectively. In Components
List for all versions TR7 and TR10 should be MPS-
U57 and MPS-U07; for the p.s.u. TR2, TR3 should

be MPS-U07 and TR4, MPS-US57. (See next month.)

Next month constructional

. details for the
amplifiers will be given
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THE SUN, BY SKYLAB

From the last of the experiments
aboard Skylab has come new know-
ledge and exciting data. There is
no doubt that a new era has opened
for astronomers and as a result of
what has been noted many pro-
grammes will be instituted in solar
physics.

Much of the success is due to the
(ATM) Apollo Telescope Mounting.
It enabled a new view of the solar
system, the galaxy and. most
important, the Sun itself.

Free of the atmospheric absorp
tion the telescope showed that the
Sun. far from being ‘“‘quiet” at
the near sunspot minimum was
extremely active. This alone has
justified the mission and also con-
firmed the need for man in space.

Practical Electronics received an
invitation from the Institution of
Radio and Electronic Engineers to
attend the Clerk-Maxwell Lecture,
“Man in Space” by Werhner von
Braun. More than twice the num-
ber of persons attended than the
seats available. Before the lecture
began the writer had a conversa-
tion with Werhner vor Braun and
certain definite conclusions regard-
ing the progress of physics emerged.
In his words the time has
come for another Maxwell to re-
order our thoughts and set in their
proper place the ever increasing
number of particles, the black holes
and the quasars.”” He also gave
some information based on the
early examination of some of the
data.

The medical evidence is now
clear and it is accepted that man
could live in space indefinitely. The
adaptability is not confined to man
for the spider which was taken
aboard Skylab was able to spin a
perfect web. The pictures of the
first attempts were not only comic
but extremely interesting. It needed
only a short while of accommoda-
tion before things were under con-
trol. The peculiar zigzag of the
circles and the cross ties soon
assumed the familiar shape and life
went on. -

The astronauts also attempted to
move round the walls at a high
rate to set up artificial gravity. In
this they were not successful.

GREAT BALLS OF FIRE

One of the most spectacular
events was a pulsing stream of
plasma from the Sun which had
a regular rhythm. More than forty
of such events were recorded. An
unexpected bonus was the ability
to observe with the coronagraph
these great blobs, as large as the

AN
BY

FRANK W. HYDE

Sun itself, as they moved up
through the corona at a speed of
400km per second.

The variation of the intensity of
the corona over the two hemi-
spheres of the Sun were not antici-
pated. One section of the Sun
seemed to be in the nature of a
hole at a lower temperature than
the rest of the surface. This was
borne out by the X-ray pictures.
It also appears that the corona is
composed of closed loops which fit
the magnetic line structure. In both
the X-ray measurements and the
white light coronagraph pictures
this appears.

There were a number of instances,
where the conditions for sunspot
appearance appeared outside the
normally observed belts. Some of
the “holes” indicate the source of
disturbances of the solar wind which
effect terrestrial conditions.

There have been tens of
thousands of frames taken of the
coronal conditions, more than has
been observed in a thousand years
of eclipses. Continuous observations
with the facility to select and also
combine different types of tele-
scope, made the Skylab control
console a sort of astronomical organ
on which the melody of the heavens
could be produced. Nothing like
this success was expected and now
the knowledge of what can be
done in this field must ensure that
the next decade will add an unprece-
dented amount of data for study.

More than 600 pictures a day
were recorded and the number of
bits in each picture amounted to
108. Among the many and con-
tinuous hours of study covering
everything in the vicinity of the
Sun there were two solar eclipses,

many eruptions and flares on the
Sun itself, the perihelion of Kohou-
tek and a transit of Mercury.

The combination of control from
the Johnson Spaceflight Centre and
the astronauts aboard Skylab
resulted in a magnificent scientific
achievement. It is worth noting that
the planned tasks for the crew were
restricted to the pointing of the
telescopes, target control and to col-
lect and replace cameras and film.
But, in fact, the crew did much
more than that and it was their
resource that made possible the full
speed running of the observations.
Despite some early difficulties,
which were overcome, the crew
settled down to do a job for which
posterity must ever be grateful.

The cost of this mission was high
and many thought wasteful. None
would say this now and indeed,
there is in this very extensive
period of man in space, the cer-
tainty that money for the future
missions will be forthcoming.

MORE OF VENUS

The Venus fly-by of Mariner 10
has been a successful mission. But
some of the data obtained will
need months to extract the infor-
mation sought.

The spacecraft approached Venus
from the dark side and the first
pictures showed the cusps which
appear extended far beyond the
normal. This is thought to be due
to the atmospheric refraction. The
scattering of light beyond the ter-
minator will help to an understand-
ing of the upper atmosphere. Haze
shells were observed and these will
reveal more data after computer
processing.

One important aspect is the layer-
ing observed in the atmosphere.
This is not yet understood nor is
the material of the cloud strata.

There was great penetration of
the atmosphere by the two radio

probe signals. Though physical
occultation began  at about
10.17a.m. radio signals were still

being received up to 17 minutes
later. The aerial on Mariner 10
was designed to change its pointing
direction in order to compensate for
the bending of the radio waves
which takes place when travelling
through the Venus atmosphere.
Much s expected of this tech-
nique in the observation of the
density of the atmosphere and it
is hoped also to resolve the dif-
ferences of temperature given by
earlier Mariner missions and by the
USSR spacecraft Venera. Helium
is known to be a constituent but it
would have to be at least 3 per
cent to account for the differences
of temperature found.

Practical Electronics July 1974

595



So FAR we have only looked at the voltage divider
method of biasing a transistor stage. This month
we will look at another method whaich is simple and
economical. These advantages are, however, at the
expense of other parameters.

Once we are satisfied with a single stage amplifier, the

By A. P. Stephenson

This series, specially written for
the beginnes, tahes ycu step-by-
step through b&ansistor circuit
design in a simple, non-
mathematical way.

Design of a small signal amp-
lifier will be foliowed by a Class
B amplifier and the series wili
conclude wih 2 constructional
profect so that your theoreticai
knowledae can be put into
practice.

problem then arises af how to connect this into the
system so that it does not disturb the driving or driven
circuits. Sometimes direct coupling is possible but often
we must make use of a d.c. blocking capacitor. The
value of this component must be such as to maintain
the required bandwidth of the systern.

4.1. ALTERNATIVEBIASING ARRANGEMENT

There is an alferrative to the R1, R2 divider
(Part 3) known as “‘collector to base feedback hias”.
Only one resistor is needed instead of two and some
bias stability is possible even without the inclusion of
RE (see Fig. 4.1).

The resistor R provides bias and also some negative
feedback which tends 10 stabilise the collector current
against changes in Arg.

Suppose that hrg is higher than predicted : this would
tend to increase /c which in turn would cause the output
voltage to fall. This fall would be passed via Rg to the
base causing a decrease in /. The base bias conditions
are therefore stabilized. :

HIDDEN FEATURES

Although the method appears delightfully simple and
economic, there are certain hidden features which the
designer must understand.
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Fig. 4.1 Simple circuit illustrating collector to
base feedback (left)

Fig. 4.2 The scurce resistance can be seen to be
an important parameter in the calculation of the
circuit gain (right)
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(a) The feedback is in parallel with the input signal

and therefore requires extra current drive from the
signal input to the stage. In other words, the stage
input resistance Rin is lowered. In fact, the input
resistance consists of two resistors in parallel, one of
them being the normal rix = hte X re and the other
equal to Rg divided by the gain 4. This is easily
understood when it is realised that the signal voltage
is at one end of the Rs and the output voltage (4
times the mput signal) is at the other.

Thus A times as much current must be provided
by the signal, which is equivalent to saying that Rp
behaves as if it were 4 + 1 times smaller and across
the sngnal input.

(b) There is no actual reduction in vcltage gain, as
far as the gain from base-in to collector-out is
concgrned. The voltage gain is still

A = Rcfre or Rc/(re + Rg)
(If Rg is present).

However the lower input resistance has the effect
of lowering the gain measured from signal e.m.f. to
collector output. The source resistance of the
signal (Rs) in conjunction with Kg forms a kind of

- operational amplifier configuration (see Fig. 4.2).

If 4 was very high, the total gain from V5 to Fout

] wculd be approximately

A" = Rp/Rs

where 4’ is defined as the gain with feedback. Thus the
gain is independent of the transistor.

This, however, is a gross oversimplification of the
situation because the transistor gain A in such a simple
single stage amplifier would not be “very high” and
A’ = Rs/Rs would be greatly incorrect.

This analogy with the operaticnal amplifier was only
given as an aid to comprehension. It is always good
practice to view circuit ideas from widely differing
angles.

4.2. AN ALTERNATIVE EQUATION FOR GAIN

The previous circuit had no emitter resistor Rg
which was the reason why the gain 4 was so high.
Although a high gain may often be a desirable feature,
there are two main reasons against achieving it by the
omission of Rg.

(a) The gain is not too predictable because of its
absolute dependency on re. The equation re =
25/Ie(mA) is very useful as a rough guide but it is well
to remember that the equation is only approximate.
The inciusion of Rg in the gain fermula, although
lowering the gain increases the accuracy of the
equation (particularly if Rg > re).

(b) A more important reason is the rather remarkable
twist of the gain equation when the bias is set to
allow the collector to rest at half the supply voltage.

If Vout = 4Vee then Rc = 4Vieo/lc. Now
V. 25

= Ropre= 22 By s,
Ie. ~ 1

But remembering that the figure “25” is mi]]ivol.ts,
we must multiply by 1,000, giving

This means that the gain of any grounded emitter
stage operating without an emitter resistor is simply
20 times the supply voltage (assuming the collector
is at half the supply voltage).

This applies whatever collector current we use, so
it is impossible to set the gain at any other value than
20Vce (unless of course we use negative feedback).
It is easy to see why Rg is almost always present in

grounded emitter ampl:fiers.

4.3. GOUPLING CAPAGITORS

It is often required to connect two stages together by
allowing the outpuf signal of one stage to become the
input signal of the mext.

Sometimes the coupling can be achieved without
disturbing the d.c. bias conditions, but this is =ometimes
unavcidable.

This problem can be overcome with the use of a
“coupling capacitor” which enables the signal to pass
relatively easily but blocks any d.c. from affecting the
next stage.

CAPACITOR VALUE

The question is how big must the capacitor be. The
answer depends on two pieces c»f information—
the lowest frequency that the signal is likely to be, and
the input resistance of the stage which the capacitor
is to feed.

The skeletal circuit is shown in Fig. 4.3.

The capacitive reactance (Xc) and Rixy form a
voltage divider, so it is clear that X should be con-
siderably less than Rin at the lowest frequency which
it is desired to pass.
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Fig. 4.3 The calcullation of the coupling capa-
citor value is determined by the input resistance
RN of the following stage

The s:mplest way is to find the value of C which
makes Xc¢ = Rin and then use the next highest pre-
ferred value.

Suppose the lowest frequency to be passed is 100Hz
and Rix = 1kQ

Then if X¢ =
C = 12nfRin.

Inserting values gives C = 1-59«F so the next
highest preferred value, 2xF wauld b= used.

Rin, then 1/27fC = Rix which gives
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RULE OF THUMB
A neat little rule of thumb 10 save a lot of fiddling
with powers of ten is

| C= 02/

Rin ]

where fis in kHz, Rix in kilohms and C in uF.

The value for C is in no way critical, previding it is
at least the value calculated by the method abowe.
Twice or even ten times larzer will not matter apart
from the cost.

4.4. USE OF THE EMITTER FOLLOWER STAGE

An emitter follower stage provides-an easy solution
to the problem of matching from a high resistance signal
source to a low resistance load.

Unlike the nacrmal groundzd emitter stage, the emitter
follower bas no vaoliage gain, in fact, there is a slight
voltage loss. There i3, however, a substantial current
gain as a signal is passed through, because of the
apparent change in source resistance.

Treating the emitter follower as a black box, the
effect on the input signal is as shown in Fig. 4.4.

The figures showr in the figure are purely arbitrary
and are chcosen cnly to illustrate how the source

I EELT S
i
o— bag
16D EMITIER a
kg FOLLOWER
—1

v

Typical Input Typical Output

Fig. 4.4 An emitter follower fransforms a high
inputimpedance into a low output impedance

resistance can be substantially lowered by passing
through the stage.

CURRENT GAIN

The concept of current gain can be appreciated by
calculating the two short circuit currents.

If the original circuit was shorted out the current
would be

i = 1V/100k Q@ = 0-0lmA
If the output was shorted, the current would be
i=1V/IkQ = ImA

This shows that a theoretical current gain of 100:1
has been achieved. (The short circuit current dodge
is used on paper only—don’t take it literally and start
sticking screwdrivers across the terminals.)

It must not be supposed that an actual emitter
follower wouid provide a magical solution. The
successful design of such a stage requires quite a bit of
fiddling with values to get the input resistance as high as
possible.

For example, Fig. 4.4 presupposes that the input
resistance of the emitter follower stage is much higher
than the 100k signal resistance. Unless this is 30,
it is clear that the signal would be attenuated by voltage
divider action between the 100kQ and Rix of the
emitter follower.

4.5. TYPICAL CIRCUIT AND EQUATIONS OF THE EMITTER FOLLOWER

An emitter fallower circuit using voltage divider feed
for base bias is shown in Fig. 4.5.

We are not concerned with the design factors for
setting up the correct d.c. conditions, this problem is
dealt with elsewhere. Instead, we state some important
equations which decide the voltage gain, input resist-
ance and output resistance.

1. VOLTAGE GAIN

For mest practical purposes, the voltage gain is
nearly unity, though it is as well to know the following
formula in case some badly chosen wvalues for Rg
lower the gain w a small fraction.

Voltage gain from Vin to Vour = Ref(re + RE).

Since re is the internal emitter resistance and will
seldora be in excess of 1009 or so, it it easily seen that
the gain will be about 1, providing RE is in excess of
1kQ.

2. INPUT RESISTANCE (R\y)

This is the same basic formula which has already
appeared in connection with the -grounded emitter
stage

["Rix = RI, R2 and riqn in parallel |
(remember that rin = Are(re + Ri)).
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3. OUTPUT RESISTANCE (RcuT)

This is a bit complicated unless dealt with in two
parts.

[ Rour = Rs/lc in parallel with R |
where Rs = R, R2 and rs in parallel.

If this ﬂ_s too wearisome to calculate and a very rough
equation is all that is needed, then use
Rourt = rs/hte.

o

Fig. 45 Typical emitter follower with voltage
divider for base bias
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4.6. D.C. COUPLING

Two stages mzy be courled together directly only
if the d.c. voltage output of the first stage is compatible
with the d.c. bias requirements of th= secard stage.

A typical example which serves *o llustrate the system
is the circuit of Fiz. 4.6 which shows a normal grounded
emitter amplifizr feeding an emittzr follower stage.

Transistor TR. provides the voltage gain and TR2
provides a low resistance (high current) output

The gain of the first stage = Kc,re + Eg = (84kQ/
1kQ + 250Q) = 67.

The second stage contributes ne further voltage gain.

STAGE INPUT RESISTANCE

The stage input resistance is rin, Rl and R2 in
parallel, although it is reasonable 1o ignarz R1.

Now,  rin = Jite{re + Rg) = 1002506 + 1kQ) =
125k Q, which, in parzllel with R1 gives a value for
Rix of about 45k Q).

Currents through TR2 would be detzrmined first.
ImA is chosen jor collector cusrent, so assuming a
pessimistic /ipg of 100, t1e base current of TR2 would be
10uA.

The divider feed for the bias of TR2 is the chain Rg,
TR1 and Rg of the first stage which is passing 0-ImA
{which is ten times the base curreat of TR2).

Again taking an Arg of 100 for TR1, thes base current
would be 1¢A, which is fed by a civider chain taking
10xA.

The “rule of ten™ has thus been used throughout.

OUTPUT RESISTANCE

The output rasistance of thz emitter follower is & bit
tricky. The equation, as statzd previously, is Rcur =
Rs/hie in parallzl with Rg. The term Fs is the source
resistance of thz sigral feeding the base, which, in this
case, is the outpul resistance of the first stage.

Tc a rough approximation this may de taker as the
collector resistance, ¢, whichis 84kQ2. Thus Rovr =
84k Q/100 = 8409. (Tae 9%k Q Rg which strictly is
in parallel may be disregarded.)

)5

;3? gm mé’;o-imu

.10)]A

Fig. 4.6 A twec stzage duc. coupled amplifier
showing iypical component values

4.7. D.C. FEEDBACK LOOPS

Leaving the emitter resistor wmbtypassed has so far
bzen the only example of negative Feedback. A more
obvious example is frequently used in direct-courled
stages. and, to illustrate such a system, the circuit
previously discussed will be moc fizd to include a d.c.
feedback loop (see Fig. 4.7).

The circuit, in:luding the voltzgzs and currents are
exactly the same, apart from the mmethod of biasing the
first stage.

Instead of the customary divider across the supply
rail, the bias feed is taken from across the output
resistor.

eV

L

s
iy
2 4
R
AA/——4
O
R2 0-7V
§ ov
i e

Fig. 4.7 Negat've feadback stabilises the output
voltage but reduces gain
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This is mot such a violent change as appears at first
sight. Aftr all, there are nine volts availakle so why
not use them: and obtain the added advantagz of a d.c.
feedback loop?

In choosing the valuss for R1 and R2 w2 must be
careful not to disturb the output circuit too much. Itis
drawing 1mA so it wiil hardly be aware of the theft

" if we diver: say 10gA from Rg to fezd & divider.

Since RZ must drep 0-7V, R1 must d:op the remain-
ing &3V which mezts that if 10xA is flowing the velues
of R1 and R2 are calcu'ated as follows:

F1 = 3-3V/10pA = 830kQ2
R2 = 0-7V/10pxA = 70k {*

STABILITY

Such a c:rcuit has very geod stability in spite of wide
tolerances ir. the resistors R1 and R2. 1In fact, it is
astonishing how thz oulput appears to lock at 9V.

Suppose tha:z the output tends tc dr-ift dcwnwards:
this will pull the tase >f TR1 down which causes the
collector ¢ TR1 and basz of TR2 to rise. The output
tendzncy iz therefore to rise which, due ta the feedback
loop is providing a correcting influence on :he terdency
for the input to fall.

The original gain before feedback is, of course,
reduced from its previous value. This is cne of the
penalties to be paid for the benefits cf negative feed-
back.

Continued next month
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HERE must be many PE readers

who would never call them-
selves musicians but who have an
interest in music, be it as listeners
or as vamping-left-hand pianists.
Some of them are no doubt in the
throes of building the units which
go to make up Mr. Shaw's Synthe-
siser and are wondering what on
earth to do with it when it's com-
pleted. Others may not want to
begin any musical project because
they feel that their creative or re-
creative talent is nil.

Yet others may be musicians like
myself who have a smattering of
electronic theory and practice up
their sleeves but are afraid to
launch any large-scale project
because they fear they may never
get the finished article to function.
| hope this feature may allay the
fears of all these people and, in-
deed, offer some constructive help.

Facilities In the U.K.

Until quite recently the musician,
particularly the composer and/or
arranger has had to sit on the
periphery of technological progress,
using a small amount of electronic
equipment in a limited kind of way,
unable, through lack of know-how,
to extend his innate creativity.

In this country it is not just know-
how that has been lacking, but the
facilities needed to acquire exper-
tise. Although there has been a
tremendous surge of interest in
electronically produced or pro-
cessed sound over the past decade
or so we still have not managed to
produce a chain of national studios
where the musician can work with
first-rate equipment and expert
technical assistance.

It is true that we have the BBC
Radiophonic Workshop, well-
equipped and staffed by experts,
but, alas, Auntie Beeb tends to hog
the show by restricting its output
to broadcast material in the shape
of incidental music and sound
effects and a few (all too rare)
commissions from composers out-
side the Corporation.

Numerous private studios exist
too — those of Tristram Cary,
Daphne Oram and Peter Zinovieff
immediately spring to mind, along
with such institutions as the Univer-
sity of York and Goldsmith’'s Col-
lege, London—yet most of us
cannot hope to experience this kind
of Utopian dream. Those of us who
live and work away from the metro-
polis are, as in many things, par-
ticularly poorly off.

A studio at home

However, having said that, there
is not too much cause for
gloom. Magazines like PE have
made it abundantly clear that the
imaginative person can build quite
a sizeable and versatile studio at
home, quite apart from the com-
mercial market.
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By Malcolm Pointon

Over the past few years PE has
included in its pages features deal-
ing with some of the electronic
equipment available to the
musician. More frequently there
have appeared constructional pro-
jects specifically geared to the
amateur musician: Waa Waa, Fuzz,
Phase, and Sound Bender effects
units; and complete instruments
such as the Electronic Organ,
Electronic Piano, and the Voltage
Controlled Synthesiser.

The time is ripe, then, for the
musician to join in and help bring
the electronics engineer or experi-
menter and the creative artist
together. As a professional
musician whose creative work
calls increasingly for more and
more electronic equipment, | wel-
come the appearance of this page
as a meeting place for the ex-
change of information, ideas, and
ventilating of nagging questions.

Until projects such as the PE
Synthesiser appeared (as far as |
know the first design to be pub-
lished for the home constructor to
build from scratch) most of us
tended to sink further into the
slough of despond in the belief that
only a fabulous win on the pools
could get us reasonably well-
equipped.

By beginning in a modest way,
building our equipment module by
module, we can now keep pace
with our pockets whilst steadily
increasing our versatility in the
creative music sense.

Getting started

| am often asked, particularly by
secondary school music teachers
who (quite rightly) feel that there
is an honourable place for elec-
tronic music in the curriculum, what
is necessary by way of basic equip-
ment in order to get started.

Assuming that “canned” rather
that ‘“live’™ electronic music is
envisaged, then | would suggest a
decent half-track stereo tape
machine with three or more speeds,
sound-on-sound facilities and a
couple (maybe only one_at first) of
reasonable quality microphones;
this should keep you going for quite
some time.

You may be wondering why |
recommend a half-track tape
machine when the present-day
quality of quarter-track machines is
very high indeed. It's not a matter
of quality in this instance. Amongst
the tricks used in the manipulation
of recorded sound one of the
simplest is reverse playback, and
on a standard quarter-track
machine, stereo or mono, or a half-
track mono machine, reversal of
the tape direction merely gives
playback of the recorded material
on the new channel(s) in a forward
direction. On a half-track stereo
machine turning the tape over
reverses the material on both
channels, incidentally reversing the
stereo direction too.

Tape manipulation

Strictly speaking, using only
microphones, you are not going to
produce electronic music, since
the microphone will only pick up
air-borne sounds, most of which
may well be “‘natural” in origin—
dried peas in a can, hand claps,
vocal sounds, or the jangle of keys,
and maybe acoustic musical instru-
ments. But by varying the tape
speeds in recording, superimposi-
tion and reverse playback an amaz-
ing variety of sounds can be
achieved. For the price of an edit-
ing block and a reel of splicing
tape the sounds can be linked
together to form a satisfactory
sequence.

Anyone who has persevered with
this kind of tape manipulation—
and it is, believe me, a time-
consuming activity—will tell you
that the results can be miraculously
electronic in effect.

In case you think this approach
to creative sound a bit limiting, then
| suggest you go out and buy a
recording of “Variations for a door
and a sigh” by Pierre Henry (Philips
4 FE 8504). Henry is one of the
leading lights in the French move-
ment which began in the early post-
war years and produces so-called
"musique concréte’.

What can be more limiting than
the creakings of an old barn door?
Yet Pierre Henry manages, through
careful handling of the granary door
and a bit of superimposition back
at the studio, to produce an incred-
ibly wide range of sounds which
are as musical as they are amusing.

There is a little paperback, too,
by Terence Dwyer entitled “Com-
posing with Tape Recorders’” which
offers invaluable advice.
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28 i 04 : g B & 4 A 8N7425 0-37 |[BN7476 0-45 |SN74145 1.44 |SN74197 1.58
2N3638 0-15/ ACY20 0-22 BC300 “2-12| BFX68 0-30( THABIO 1.50 8N7427 0.45| SN7480 0.75 |NT4150 1.44 |8N74108 3.16
9N3638A 0-15| ACY21 0-26|BC301 0-34|BFX84 0-24| TIL209 0-35 TIP34A 1.51 T1P3055 0-60 : R | Sale
2N3639 0-27|ACY28 0.20|BC302 0-29| BFX85 0-30|TIP29A 0-49 TIP35A 209 |ZTX300 0-12 Stz 30R0; 20l SN SHRT:a6H S N4l 5 IR:1 0 (SNZAIO9I: 88
2N3641 0-17|ACY30 0-42|BC303 0.54 BFX87 0.28|TIP30A 0.58 TIP36A 3.0 ZTX302 0.20 .
2N3702 (-11|AD142 0-50{BC307 0-10 BFX88 0.25 TI1P31A 0-82 TIP41A 0-79 ZTX500 0-15 More miles per gallon? R
2N3703 0-12/AD143 0-45[BC307A 0-10 BFX89 0.45/TIP32A 0-74 TIP42A 0-80|ZTX502 0-17 Try our proven Scorpio ignition kit
2N3704 0-14/AD149V 0-66[BC308 0-08|BFYI® 0.35/TIP33A 1-01 TIP2955 0-83 |ZTX530 0-21 Price £10-50 plus V.A.T,

Practical Electronics July 1974

601



b

G. F. MILWARD 369 Alum Rock Road,

Birmingham B8 3DR Tel. 021-327 2339

Br, veme g s \De veme am o
BFS 95 40 70 MMz 179 | 2N 5179 20 900 MHz 40p
X2\ B Fved 1% |aermanium p.np.
2N 3702 40 100 Mz 11p |ACY 44 50 g Gl 108) w v
ADY 268 80 75 watts ©
2N 3703 50 100 MHz 129 (4F 124 2 75 MHz 20p - —a
SILICON N.P.N. AFY 18 32 350 MHz 20p
BC 108 30 150 MHz 18p |ASY 32 25 5 MHz 10p
BC 109 30 150 MHz 18p Aséi?m :1’: 450 MHz sz . X
BF 179 28 ;gg EE %g §ECT1;320 22 s 1 Inverter Transformers 13/15 watt (circuit
g ] 500 Mz é: oce 10 Light-senaitive m included) 70p
BFY 5 b3 Mt 10 |5 2300 » 3 e im|‘Current Economy'’ Transistor (600mA) 50p
2N 697 80 40 MHz 12p | 2N 443 80 150 watts (3] 00 N . 0 .
2N 708 15 900 MHz 30p | HiGH FREQUENCY POWER Maximum Light'’ Transistor (1-3A) 50p
s ® oNme o |¥EH, £ MWE & |Resistors/Capacitors to suit 15
BiE B BEE omRYR e B & oo st °
2N 2220 80 250 MKz 15 | 2 e e Lar[iphol'derds.
ng lea i
a{%&w‘“ Dzv:gﬁ!'n -"slct oscllistor g-‘ g:: ::: iszo% l d)) (pa!r) :gp
3 e B8 B e i (Pl o
G om0 ditto nSake e ite Enamelled Case, 18 or 21in 70p
G o gg;l"g o s ot g;%gg g,: Tube, 18in/15 watt or 21in/13 watt 45p
;-'“xvxv Eé ‘g:::‘é}:: o.aﬂaéﬁiu.vq;.'&:*’ 100 Gte g (Note: tube only supplied if Case also ordered,
requency Muitiplier 1z
BXY 354/C ditto 25 GHz € to prevent postal damage)
axy 3sC/D ditto 75 GHz £1 raat . . .
v 5760 dire 198 Ghz o 113 watt fitting, ready built and tested (including
v 400/E aing 180 Qb ] tube) £3-75
BXY 41C/D/E ditto 200 GHz £1
ALL GOODS PLUS 10% V.A.T. POST/PACKING 20p PER ORDER

100 4-§ WATT RESISTORS 1 VEROBOARD CUTTER 20 ASSORTED UNUSED § COMPUTER PANELS
£1 Bgu £1 AR |£1 Egme £1 ebeeiito

100 DIODES VERO BCc108, ETC. Lngxﬁ'gpr%“a.nls‘ron's
POSTAGE 20p [ Pack N1 | PosTaGE 200 [Packwo.s | PosTaaE 208 [ Packwo.s | rostaceare [Packne 7|

100 RESISTORS

100 RESISTORS
£ 1 100 CERAMIC £ 1
CAPACITORS

100 P 'OLYBTYRENE A ons
MULLA
CAPACITORS CaPAGiTORS OUYESTER

POSTAGE 20p

[ PACK No 2 POSTAGE 20p I PACK No. 4

1 TRANSISTORISED 100 RESISTORS
SIGNAL TRACER KIT 100 CAPACITORS

1 TRANSISTORISED (ASSORTED TYPES)
SIGNAL INJECTOR KIT

[ Packmo.s | POSTAGE 200

POSTAGE 20p

l PACK No. 8

TO SPARK YOUR
IMAGINATION!

,gpﬂrﬁ“ﬁmlrf

MkII

Electronic
Ignition Kit

Silicon grease
8 page instructinn lealiet. #’é
Fascinating to bulld Fantastic improvement to your car’s
performance. Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built.
o Sustained peak performance. e Up to 20% fuel saving.
o Instant all-weather starting. Faster acceleration, higher
top speed. e Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact breaker
burn eliminated. e Purer exhaust gas emission.
A new development trom the manufacturers of Gunton ignition. Prica: £11-62 inc.

VAT and postage. (12 volt only State Pos or Neg. earth). Ready built umt also
available £14-85 inc. V.A.T. and postage GUARANTEED 5 YEARS.

ORDER NOW-—sand P.0./Cheque directto:
ELECTRONICS DESIGN ASSOCIATES, Dept. PE7

82 Bath St., Walsall WS1 3DE. Phone: 33652
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NEW
SCORPIO
Mk. 2

Following the phenomenally successful Scorpio Capacitor-Discharge

Electronic ignition system introduced in 1972 and proved by many

thousands of satisfied motorists, we are happy to announce avail-

ability of all parts for the PE SCORPIO Mk, 2—

* Now with added R.F.i. suppression.

* Fully machined and painted die-cast case with AMP termination
connector block.

* Custom wound transformer.

* NOW AVAILABLE IN 6V. and 12V,

* Suitable for all types of Cars, Boats, Go-Karts, etc.

* Promotes easier starting—even under sub-zero conditions.

* Improves acceleration, gives better high speed performance and
quicker engine warm up.

* Eliminates excessive contact breaker burning and pitting.

* PROMOTES FUEL ECONOMY.

Construction of the unit can easily be completed in an evening—

instaliation should take about half an hour. A complete complement

of components is supplied with each kit together with ready drilled,

roller tinned professional quality fibreglass printed circuit board.

—Uses original plugs, points, and coil.—No special parts or extras

required.

(Case size 74in " 44in < 2in)

* All components available separately.—S.A.E. with enquiries.

* Construction manual available separately 25p.

Cost £12-95 incl. carr., ins. and YAT. (Carriage at cost outside U.K.

—Export enquiries welcome.)

CONVERSION KIT FROM Mk. | to Mk.2. FOR CONSTRUCTORS

ALREADY POSSESSING Mk. | KITS.—Miciature P.C. assembly

£1-00 incl. Carr., Ins. and VAT with full conversion instructions.

DABAR ELECTRONIC PRODUCTS
98 LICHFIELD STREET
WALSALL, Staffs WSI 1UZ
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INGENUITY

|
UNLLMITZD

A selection of readers’ suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.

This is YOUR page and any idea published will be dwarded
payment according to its merits.

S YNTHESISER patchboards consist of a matrix of
jack sockets by which any combination of input
and output signals may be connected by inserting a
shorted jack plug into the appropriate socket. A patch
board for a medium sized synthesiser would require
about 14 inputs and 20 outputs, making a total of
280 jack sockets which at 10p each plus the cost
of plugs adds up to around £30.

The system to be described has two advantages:
a system as previously described would cost only
£6, and this type of patchboard can be used to pro-
gramme the synthesiser.

The patchboard is made from 20 sixteen-way edge
connectors, the 0-15in matrix size being the most
practical. Each connector has its first and last pins
wired to the output (Fig. 1). The remainder are
wired to separate inputs.

In practice a piece of Veroboard also of 0-15in
matrix is plugged into the connector. The first and

SIGNAL INPUTS
A
— Y
SIGNAL l ’
ouTPUTONE ’i$¢ * 999900
3o
% 4909 $4¢90 0
JVrvyvy yvyvy,

B
TO OTHER CONNECTORS (3-20)

Fig. 1. Suggested wiring for the edge connectors

Practical Electronics July 1974

EDGE
CONNECTORS

last copper strips on the board are joined by means
of a link wire which also connects to one or more
intermediate strips. This forms a link between the
output and one or more of the inputs according to
how the board is wired.

By removing the board it can be turned over and
plugged into the same connector making a com-
pletely different link or patch between the inputs
and outputs. The opposite end of the board can
also be used in this way making a total of four
different connections available from each board (see
Fig. 2).

The programme cards can be numbered for their
particular function, e.g. board No. 5 will connect
output 3 to input 7, etc.

J. A. Knife,
Dagenham, Essex.

TO EDGE CONNECTOR
A

T f
o} [o} {otiof [ot{o] jof o {o| | o |o|| o { of {of [of1 o]
of{of{o} {o} {o}] o} |ol{ ol.{oH o} [o} | ol{ o].{ol [0k o

Fig. 2. Wiring details for a programme card

MMM AN

Fig. 3. Typical arrangement of connectors mounted
on panel of synthesiser
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BOOK
REVIRWS

ELECTRONICS — A handbook for Engineers
and Scientists

By G. H. Olson

Published by Buiterworths

482 pages. Price £7

VER increasingly the influence of electronics is

felt by more and more people whose disciplines
would traditionally have been unrelated. Prob-
ably the biggest contribution to this has come in
the application of electronic techniques to measure-
ment and control in various forms of sophisticated
instrumentation. All of this has demanded an
understanding of the subject, be it ever so super-
ficial.

As a lecturer with an awareness of the “language™
problem of the non-electronic specialist the author
has provided a course which is qualitative and
informative and will be prized as a valuable
reference. The depth of subject treatment is not
superficial nor does it lean towards being an
examination textbook. In these, usuaily very little
attention is paid to practica] details in rigorous
analyses. In the handbook these aspects are common
and some useful circuits are given with details of
the components.

From an introductory chapter on passive com-
ponents, simple circuits containing them are
analysed. Semiconductor devices are then examined
(thermionic  valves are eschewed throughout)
followed by a chapter on indicating instruments.
Next comes power supplies, then a massive chapter
on the various genre of amplifier.

The concluding chapters embrace oscillators, an
introduction to logic and digital circuits and measur-
ing instruments.

Useful references for further reading are included
after chapters and appendices provide the means to
resolve some of the finer points mathematically.

At £7 pricey, but a good investment for the d.iy.
tyro.

G.G.
RECORDING WITH COMPACT CASSETTES
Published by Agfa-Gavaert
91 pages, 210mm x 150mm. Price 65p
HE THEORY and practice of cassette tape record-
ing are combined in this concise, non-technical,
well-illustrated book.

Besides the cassette itself there is an excellent
description of the theory behind tape recording, from
the conversion of sound into an electronic signal to
the actual recording of the signal by the head.

The book is full of hints and suggestions for get-
ting the most out of a cassette recorder.

Many of the illustrations are in full colour, and
overall the book seems excellent value for money.

This book is just one of a series on tape record-
ing and photography and can be obtained direct
from Agfa-Gavaert Ltd., Great West Road, Brent-
ford, Middlesex.

S.R.L.
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QUESTIONS AND ANSWERS ON INTEGRATED
CIRCUITS

By R. G. Hibberd

Published by Newnes-Butterworths

96 pages, 63in x 43in. Price 75p

s ANY regular reader of Practical Electronics will

realise, the integrated circuit is now a well-
established component in modern electronics. How-
ever, the development of these devices from the
unusual to the commonplace has been so rapid that
many people will no doubt be feeling a little left
behind.

For anyone in this position, this little book pro-
vides an excellent introduction to the field. In the
form of questions and answers it gives the reader
information about how integrated circuits are made,
their advantages and disadvantages over discrete
components, and their uses, both in the area of digi-
tal and linear electronics.

In the section on Digital Integrated Circuits there
is a useful introduction to logic which is essential
to the understanding of digital systems. .

The book is written for students and technicians
who require a simple, mainly non-mathematical, text
on this rapidly widening facet of electronics.

S.R.L.

INSTRUMENT TECHNOLOGY (Volume 1)
By E. B. Jones
Published by Newnes-Butterworths Ltd.
402 pages, 9%in X 65in. Price £5:00

HIS is a new (third) edition of a book which

was first published in 1953 and forms the first
volume of a three volume set dealing with
Instrument Technology. The coverage of this
volume is restricted to the measurement of pressure,
level, flow and temperature and the treatment
uses S.I. units throughout. The presentation
is lucid and the mathematics have been kept
as simple as possible. Together with the other two
volumes of the set, this book should provide a good
coverage of much of the material normally found in
technician and craftsman level courses dealing with
process control and instrument technology and
should also prove useful as a reference text for
engineers and other personnel who are not
experienced in this field.

The text is well illustrated with clear diagrams,
photographs and exploded views of numerous instru-
ments which should prove useful to students
especially, since they do not normally have access
to such a comprehensive range of instrumentation.

Electronic devices and techniques such as the pres-
sure sensitive transistor and the application of lasers
to level measurement are not covered and the brief
section on transistors, diodes and photocells does
not reflect present day technology. In a work such
as this the selection of materia] is difficult due to
the wide range of instruments in current use. The
author’s stated aim has been to give a reasonably
complete picture of the more common and more
important devices in present use and this has been
achieved. It is unfortunate that the price of this
book will put it out of the range of the average
student’s pocket.

P.R.A.
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£4.85

inct. P. & P. and V.A.T,

Ready built unit, ready for connection to the |.F. stages of
existing FM Radio or Tuner. A ctell tale light can be con-
nected. The unit is a small printed circuit, no further
alignment necessary. L.E.D. is recommended as the indi-
cating light, suitable device available from us at 364p.
Instructions included.

We.s C.AMP,

only£1.65

On P.C. Board with all componentsor2
on one board for £2:86. Order Code
I.C.AN/S.

These amps. are supplied with a free book-
let on connecting up, specifications and

incl, P. & P.and V.A.T.
Order Code |.C.A.I.

easy-to-build projects using the I.C.Ad

5W & 10W AMPS

- SWony £1.98
10W ony £2.49

incl. P. & P.and V.A.T.

These matchbox size amplifiers have an exceptionally good tone
and quality for the price. They are only 24in x |}in. The SW
Amp will run from a 12V car battery making it very suitable
for portable voice reinforcement such as public functions. Two
amplifiers are ideal for stereo. Complete connection details and
treble, bass, volume and balance control circuit diagrams are
supplied with each unit. Discounts are available for quantity
orders. More details on request. Cheapest in the U.K. Built
and tested.

Now available for 5 &10WAMPS

Pre-assembled printed circuit boards 2in X 3in
available in stereo only, will fit 0-15 edge connector.
Stereo Pre-Amp 1 (Pre ). This unit is for use with low
gain or ceramic pick-up cartridges. £1-21
Stereo Pre-Amp 2 (Pre 2). This unit is for use with
magnetic pick-up careridges. £1°69
Stereo Tone Control (STC). This unit is an active
tone control board and when used with the right potentio-
meters will give bass and treble boost and cut. £1-21
Instruction leaflet supplied with all units. Post and
packing and V.A.T. included in prices.

__-__-——-\

enclose ... . for

i ............ Decoders/ 3W Amps/...o SW Amps
- L JOW  Amps/...o Stereo Pre-Amps |

U Stereo Pre-Amps2............ Stereo Tone Controls
(Please insert quantities and delete those not applicable).

NN @] e e o o oL rora o evovte s e oeren e s AT =11 e = ol e ool o e e e

ADAress .. ..o el e e e T

. [ ] Dept. A, 222/224 West _ Road,
W:lt:liﬂ-ons-Saa" Eduaxons‘S:]:‘DF.
Telephone: Southend (07 .
Co. Regn Na.820919
I I P S B D T T .
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Great
Holiday
Project

In only two evenings you can build one of these
Heathkit Professional Metal Locators.

Your kit comes complete down to the last nut
and bolt—all you have to do is follow our simple
step-by-step instructlons and you're ready to
go. You'lt be really amazed at how easy it Is.

Ideal for:
® Treasure hunting
@® Beachcombing

® Locating dropped coins and other metal
objects

& Tracing hidden piping underground
and many other uses in and around the home.

For details about these and many more models
in our range, send for your FREE copy of the
Heathkit Catalogue—today!

Please send me the FREE Heathkit
Catalogue plus details of your low
deposit terms. Without obligation.

Heath (Gloucester) Ltd.,
a Dept. PE/7/74, Bristol Road,
SACMLCECM Gloucester GL2 6EE
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WILMSLOW AUDIO

THE Firm for Speakers!

SPEAKERS

Baker Group 25, 3. 8 or 150hm
Baker Group 35, 3. 8 or 15 ohm
Baker Group 50/12, 8 or 15 ohm
Baker Deluxe

Baker Major

Baker Superb

Baker Regent

Celestion PST8 {for Unilex)
Celestion MF1000, 8 or 15 ohm
Celestion HF1300 Mk. Il
Celestion G12M. 8 or 15 ohm
Celestion G12H, 8 or 15 ohm
Celestion G15C, 8 or 15 ohm
Celestion G18C, 8 or 15 ohm
EMI 13 x 8in, 3, 8 or 15 ohm

EMI 13 x 8in d/c. 3. 8 or 15 ohm
EMI 13 x 8in t/tw, 3. 8 or 15 ohm

EMI 13 x 8in type 350, 8 ohm

EMI 8 x 5in cer. mag., 8 or 15 ohm

EM! 8 x 5in, 10 watt, d/c roli, surr., 8 ohm|£2-50
EMI 6¢in, 93850, 4 or 8 ohm £2.80
EMI 5in, 98132CP, 8 ohm £2-30
Elac 9 x 5in, 59RM109 15 ohm,

59AM114 8 ohm £2-65
Elac 6¢in d/c rolt surr., 8 ohm £3-35
Elac 64in d/cone. 8 ohm £2-65
Elac Tweeter TW4 4in (3 R¥3)
Elac 10in, 8 ohm £2-65
Fane Pop 100 watt, 18 in £22.50
Fane Pop 60 watt, 15in £13-00
Fane Pop 50 watt, 12in £11-00
Fane Pop 25/2, 12in £6-40
Fane Pop 15 watt. 12in £4.40
Fane Crescendo 12A or 128 £29-00
Fane Crescendo 15 £36-00
Fane Crescendo 18 £47.50
Fane 807T 8 in d/c roll surr., 8 or 15 ohm £3-85
Fane 808T 8in d/c. 8 or 15 ohm £2:75
Goodmans 8P, 8 or 15 0hm £4.49
Goodmans 10P, 8 or 15 ohm £4.70
Goodmans 12P. 8 or 15 ohm £11-65
Goodmans 15P, 8 or 15 ohm £18-00
Goodmans 18P, 8 or 15 ohm £31.00
Goodmans 12P-D. 8 or 15 ohm £15.25
Goodmans 12P-G. 8 or 15 ohm £14.50
Goodmans 12AX Audiomax, 8 or 150hm £39-65
Goodmans Audiom 100 £9-50
Goodmans Axent 100 £6-60
Goodmans Axiom 401 £15-10
Goodmans Twinaxiom 3, 8 or 15 ohm  £6-79
Goodmans Twinaxiom 10, 8 or 15ohm £7-61
Kef T27 £4-75
Ket T15 £5-75
Kef B110 £6-75
Ke! 8200 £7.50
Kef B139 £11.75
Kef DN8 £1.92
Kef DN12 £4.12
Kef DN13 £2-75
Richard Altan 12ind/c, 3 or 150hm £2-50
Richard Allan CG8T 8in d/c, 8 ohm £6:35
WMT1 speaker match. trans., 3-15 ohm £1-10

£7-
£8-
£12-
£10-
£8-
£14.
£7.
£2.
£10-
£6-
£12.
£15-
£24.
£33-
£2-
£2.
£3.
£8.
£1-

75
50
50
75

50
75
§5
45
16
00
00
00
00
15
35
60
25
65

Wharfedale Super 10 RS/DD

£9

-80

2}in 64 ohm, 70mm 8 ohm, 70mm 80 ohm 85p

7 x 4in, 3,8 or 15 0hm
8 x 5in, 3,8 0r 150hm
10 x 6in, 3, 8 or 15 0hm
S.T.C. 4001G Super Tweeter

Speaker Kits
Wharfedale Linton 2 (pair)
Whartedale Giendale 3 {pair)
Wharfedale Dovedale 3 (pair)
Richard Allan Twinkit {each)
Richard Allan Triple 8 (each)
Richard Altan Triple (each)

Richard Allan Super Triple (each)

Goodmans DIN 20 (each)
Fane Mode 1 (each)
Peertess 3-15 (3SP.) (each)
Kefkit 2 (each)

Ketkit 3 {each)

Helme XLK25 {pair}

Helme XLK50 (pair)

Helme XLK30 (pair)

Baker Major Module

€1

£€1.

€1
€6

£19.
£34.
£52-

£8-
£13.
£18-
£21-

£€8-

£9-
£15-
£23-
£34-
£18-
£37-
£14-
£10-

-38
33
-92
19

25
50
00
25
00
50
50
75
990
00
50
00
17
18
95
75

P.A. and Hi-Fi speaker cabinets. Send for Free

booklet "‘Choosing a Speaker .
Insurance 75p per kit (£1-50 pair).

PA/Disco Amplifiers

(Carriage and Insurance £1)
Baker Major 100 watt
Linear 30/40

Linear 40/60

Linear 80/100

Radios/Cassettes
Grundig Soio Boy

Grundig Top Boy

Grundig Party Boy 500
Grundig Melody Boy 500
Grundig Elite Boy 500
Grundig Signal 500

Grundig Yacht Boy 210
Grundig Melody Boy 1000
Grundig Satellite 2000
Grundig C410 Cassette
Grundig RF430 mains radio
Grundig RF310 mains radio
Tanberg TP41

ITT Weekend Auto

ITT Golf Preset

ITT Colt

ITT Europa

ITT SL53 cassette

ITT Studio 60M cassette

ITT Studio 73 cassette

Bush VTR178. 5 band (in¢. air)
Koyo KTR1770 11 band

Koyo KTR1663 or 1664. 8 band
Koyo KTR1883, 5 band
Murphy BA209 radio/cassette

Carr.

£46-
£25-
£30-
£55-

£16-
€17
£22-
£26-
£26-
£26-
£34.
£38-
£121-
£28-
£26-
£22-
£43-
£18-
£24.
£11-
£20-
£25-
£32-
£48-
£29-
£58-
£42.
£22.
£32:

and

00
00
00
00

00
75
75
75
75
50
00
75
00
50
75
00
00
00
50
50
50
75
75
00
00
95
00
00
75

Carriage and Insurance 75p. FREE with each

radio—World radio stations book.

Free with speaker orders over £7—

*‘HI-Fl Loudspeaker Enclosures’’ book. All units guaranteed new and

perfect. Prompt despatch.

Carriage 35p per speaker (tweeters and crossovers 20p).
ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO

Dept. PE
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire,
SK9 1HF.
Radios, etc.: 10 Swan Street, Wlimslow, Cheshire. Telephone: Wilmslow
29599
606

The items below are from the April Supplement to our
1974 Catalogue. You can receive this Catalogue and
the next 12 supplements by sending 66p.

4

THIS MONTH’S SNIP
Cassette Tape Player Recorder

With dynamic microphone. First class Jap. made
tape recorder and player. Pushbutton operated
and with automatic level control of recording
Standard caseettes clean jacks for mic. (which has
motor stopfstart switch) for recording from radiv
and for being powered by mains. A bargain at
£8'85 plus 33p post, ete

Maullard Unilex. The 4 Mullard modules—2 EP3000,
1 EP9001, I EPY002, for £7-50 plus 30p post. The
control panei kit, with apun aluminium faced knobs
and silk screened front plate cannot be reduced, but
at least we will hold the price at £8.-80 despite
increases in prices.

Spartan Portable Radio. Long and medium wave
band, telescopic pull up aerial, leather carrying case,
size approx. 6in x 4in X 2in. 7 transistors ferrite
rod aerial. Uses comparatively large speaker, so
tone better than average. Brand new in original
packing case, untested, only £1-95 each

Instant Start Fluorescent Lighting bargains. Starter:
leas control gear, resin filled, super-silent cool run-
ning, by very famous maker. 4ft 40W 21.50, oft
65W 21.80, 5ft 80W £1.75, 6t 85W £1.95. These
are about one half of maker's current prices and can't
be repeated once stocka are cleared: Add 20p per
plece carriage

Bulk head aerial lead out. 2 cone shaped porcelain
insulators with cork wafer for waterproofing and
OBA brass rod passing through centre, terminal
heads top and bottom. Price 76p each

Message tapes. 2350t best quality PVC tape (USA
made) on a 3in 8pool. Packed in small mailing box.
30p each. 3 for 75p,

Mains transformer 12V-0-12V  amp. Small
construction for instruments, size approx. lin cube,
upright mounting with fixing lugs. £1-54.

Ontput Transtormer. Ratio 140-1 midget size
lin X tin x 3}in. Primary impedance 450 ohms,
C%nnections by flying leads, upright mounting.

46p.
Outpat Transtormer. Ratio 80-1, smallsize, approx.
l{in. x lin X lin, printed circuit board connection.

58p.

Light cell, Has almost no resistance in sunlight but
increases to vver 200k in the dark. Size not much
more than the top of a pencil with wire leads. 22p.
Clock movement has hour and minute hands which
are fairly easy to extend in any length required.
Mains operated, has awitches but these are easy to
remove. The movement made by 8miths, very
reliable, price £2.
Planning for your holiday! Don't forget your mini
immersion heater to make your hot drinks. Room
service is usually not all that can be desired in
hollday hotels and you will save the cost of your
immersion heater on your firat holiday, even though
they have gone up slightly in price Post and VAT
paid, £1-80 each. 1f going camping, we have a 12V
battery model, 10p more.

Mainginduction motor. linstack with }in diameter
spindle protruding from each end. This motor is
particularly well made and quiet runnlng, good
quantit n stock. Price 85p.

0-100 micro amp meter. Large oblong, fuli vision
front, size 42in X 3} in approx. Good quality
Japanese made, moving coil meter. 23:85.

Mains suppressor adaptor for preventing or reducing
interference caused by offi machines, vacuum
cleaners, sewing machines, etc. This plugs into a
3 ainp socket and takes a 5 amp plug. Its rating,
however, ir 4 amps. Limited quantity. 45p each.
50 cycle to 80 cycle inverters. For operating
American instruments and other equipment made
for 60 cycles 113V from 230/240 30 cycle mains.
These units have an output of 115V a.c. and will
handle a load of up to 160W. These are precision
made and have a reed type frequency meter which
vibrates when the frequency i« exactly 60 c.p.s
Adjustment of the frequency is by a knob on control
panel. Input by 3 core output from 3 pin socket.
Original cost of this in exceas of £80. A limited
quantity available £25 each.
Reed Relay. (ilass encapsulated reed switch in 24V
solenoitd, neatly enclosed in neat metal case, size
2}in X | X lin. Operatea from 24V d.c. or from
a.c. mains. Price 35p each.

Battery Model, Balfour Auto-changer. As mains
mode!l but for 24V operation, also these are new
ex-factory stock not returned export. Less cartridge
£6 each plus £1 post and insurance.

TERMS: Add 10% V.A.T.
Sead postage where quoted-other terms,
post free i order for these items is
£6-00, otherwise add 20p,

J. BULL (ELECTRICAL) LTD.

(Dept. PE), 7 Park Street
Callers to:

Croydon CRO I YD
102/103 Tamworth Road, Croydon
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By K.L. SPENCE

T HIS: article describes a Random Light Display
T which. unlike most light dlspl.lys is not drwer
by an audio signal.

The uni: consists of nine or more coloured ].1mp¢
positioned behind a semi- -transparent screen..” Each
lemp flashes on and off in an apparently random
manner, without an overall fixed sequence. The
resulting effect is to fill the screen with a blaze of
mixing and changing colours forming a f'lscm.mng,
display, -

CIRCUIT DETAILS

The circuit diagram of a_multivibrator is shown
in Fig. 2. Four of these are required, the values of
the tlmm&, capaciters Cl and C2 being given .in the
table.

The anD gate and.lamp driver circuit is shown in
Fig. 3.

The gate may have-two, three or four diode inputs.
If any of the inputs is taken to OV by a ‘multi-
vibrator output then current will flow down resistor

MULTIVIBRATORS

AR L) c|¢c o |D
°© % o ¢ 6o AR L
o ' 1
| 8 oV
2
- B ov
g LTy ' 1
: . ' ] [
J 1R} 9
Q

Fig. 1. Elock diag'ram showing the arrangement
of the rmultivibrators ar]d AND gates

METHOD OF OPERATION

The aprarent random effect is achieved by using
four slow-~unning multivibrators each with different
fraquencies and mark-space ratios.

Each lamp is driven by gating together the outputs
of two or more multivibrators us1n5 a logic AND gate.
The system is illustrated in Fig. 1, which shows the
oserall arrangement of the multivibrutors and AND
g3ates.

It can be seen that lamp LP! will only light when
nmialtivibrator outputs B und D, are high. i.c. logic 1:
lemp LP2 requires outputs B and € high. and lamp
LP9 requires A, B and- D high.

Praciical El-earonics July 1974

COMPONENTS . . .

MULTIVIBRATORS—4 OFF REQUIRED

Resistors
R1, R4 56kQ (2 ofh ,

R2, R3 33k (2 off) ; W 10% carbon

Capacitors
C1, C2 see table
Transistors
TR1, TR2 2N708 (2 off)
L +6V
m) 1] J R4 Mullmbrolor
56 33 §.6 power supply
€0 0 ¢
A
3 i —S
[ _TR{ Mt JeiTcz Jeveie}
VIBRATO 1F | uF | TIME
[ A fioo[50]312
2N708 cfl 8 [sols0] 9
iy ¢ Jsofas| 2
' 0 pso[io] 8
ov
comman

Fig. 2. Circuit diagram of a single multivibrator
circuit. The table shows the values of the tim-
ing capacitors for the four multivibrators
required
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COMPONENTS . . .

POWER SUPPLY
Resistors

R1 82Q W 10% carbon
Capacitors
C1 500uF 12V elect.
C2 250uF 12V elect.
Diodes
D1-D4 50V 5A bridge rectifier
D5-D8 50V {A bridge rectifier
D9 6-2V 400mW Zener
Transformer
T1 Mains primary, 6-3V 3-6A secondary
T2 Mains primary, 6-3V A secondary
Miscellaneous ,
S1 2 pole mains on/off -

m

240V 63V +6v
ac - 5 Lamp supply

D2

Diodes or bridge
54,50V

Photograph showing a front view of the com-
pleted unit with the cover removed

R1 and the voltage at TR1 base will not be e o o
sufficient to switch on transistors TR1 and TR2 i
which need about 1-4V to be forward biased.
However, if all inputs are at 6V then the diodes (2]
will be reverse biased and the current through RI 1A Ry

will flow into the base of TRI causing it and TR2
to conduct and the lamp to light.

820 Multivibrator

COMPONENTS | "
o o o
AND GATE/L:E%Z&:LVERS—Q OFF Fig. 4. Circuit diagram of the power supply.
Resistors T_hls provides a smoothgd supply for the muiti-
R1 82kQ $W 109% carbon vibrators and unsmoothed supply for the lamps
Diodes '
Trlg:lsli):torosAmo (4 off, or as required) POWER SUPPLY
TR1 2N708 The power supply is shown in Fig. 4. It has two
TR2 BFY52 6V outputs, one is smoothed for the multivibrators
Lamps . and the other is unsmoothed for the lamps.
LP1 6V 0-3A m.e.s. with lampholder The components specified are widely available,
ey though discrete diodes instead of a bridge may be
G used if desired.
supply
CONSTRUCTION
ot Component layout is not at all critical and the
t circuits may be built on any type of wiring board.
0A200 The author used a large piece of 0-lin Veroboard,
+02 the general arrangement being seen in the photo-
o—l‘—«l- graph. Fig. 5 shows the multivibrator circuits and
! the lamp driver circuits in more detail. Four of the
O-—--ig-—4 multivibrators and nine lamp drivers are required.
’ : It is useful to provide a wiring pin for every
| multivibrator output and gate input as this greatly
O----j&--- O simplifies the cross-connections.
It is advisable to first construct and test all the
Fig. 3. Circuit diagram of a single AND gate/ multivibrators and gates’ and then make the connec-
lamp driver circuit. Nine of these are required. tions between them.
The number of diode inputs may be two, three The constructor is free to choose for himself
or four which outputs to connect to each gate, the only
: restriction being that both the outputs of a particular
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LP1-LP9

LAMP DRIVERS
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D5-D8
and C1
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Photograph showing the general arrangement of the components at the rear of the box. The power
supply Zener diode, resistor R1 and capacitor C2 are mounted on the Veroboard which carries four
multivibrators (MVA to MVD) and nine AND gate/lamp drivers

multivibrator must not be connected to the same
gate, as this would mean the lamp would never
light.

Fig. 5. Suggested Veroboard layout
L1 for the multivibrators and for an
AND gate/lamp driver circuit. The
circuits shown are typical; breaks
should be repeated as shown
between circuits.
The upper 6V line comes from the
lamp supply and the lower from
the multivibrator supply

GND
6V

LAMP DRIVER
jo2

>

i
8
B
EC MULTIVIBRATOR
D ./ =
5 7~
b o
ov
H
i
R /Ec i

Rt
TRt
b c2
ONDf e i
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The gates may have two, three or four inputs
but it should be remembered that gates with four
inputs will only be enabled very infrequently com-
pared with the two-input gates.

Photographs illustrate the general manner of con-
struction with lamps in the front of the box and
the circuits behind.

The overall size is governed by the number of
lamps the constructor decides to use. The prototype
measured 15in X 15in X 6in and had nine lamps.

FRONT SCREEN

The front screen consists of a wooden frame
covered with thin white cloth or tracing paper. A
sheet of Perspex is then fixed on the front for
protection.

The lamps may be any 6V types and they may
be covered with coloured Cellophane or painted.

MODIFICATIONS

The unit described in this article may be extended
to many more lamps and multivibrators providing
the transformer can handle the power output.

Higher wattage lamps could be used by incorporat-
ing thyristors in the lamp driver circuits. It could
also be interesting to have a mixture of aND and
OR gates instead of only AND gates.

The values of the timing capacitors can be changed
to give more rapid or slower changes as the con-
structor desires. *
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PART 8

FANRSIEREONUNER

BY R.A.COLE

a variety of inputs to suit individual constructor’s
tastes. However, the initial design concept included
the basic idea of providing as many facilities as pos-
sible within the one unit. One of the most important

T HE Rondo system is designed specifically to accept

to many constructors will of course be the stereo
turter and associated decoder and Part 8 will initiate
the discussion of these two items. |

GENERAL CIRCUIT

The basic system for an f.m. tuner and decoder is
shown in block form in the accompanying Fig. 8.1
and the complete circuit in Fig. 8.2. A varicap-tuned
head feeds its output to a wide-band amplifier, a
ceramic filter, a further i.f. amplifier and finally to
the stereo decoder. Movement of the varicap
potentiometer VRI1 is indicated on a suitable tuning
dial and a tuning meter indicates signal level.

VR2 25N R1

POWER

Ly

TUNER F o
e ] e F LE STEREQ

2 Anp, -

| 0 PRE-AMP

SELECTOR

Tusine SWITCH

] I_runus SWITCH

Fig. 8.1. Block diagram of the f.m. stereo tuner/
decoder arrangement for the Rondo system

-

T0 AE Bv
s FM
TUNER HEAD
- 0V g
R 24
C EFG N 2200
[o b Q Q0 Q $
289897 95
R6100N  R710001
1 T = e
p u
01 T ov
AaNg
gcso
§100pF Rl
o 1 R12 R13 1000
it M 22k 3900
- 1 8 7
—, 6 - -
17,
::!ms R Ics 9
10pF s
s 3900 .
c% I
01uF 01 pF
7
C1 - gs 2@5 - I219 czo-.
o22pr  foe S TFozzpe | 0uruF .
T'ozz,m
¢ é — ¢
REQUIREQ ONLY ¥ SEE TEXT
FOR MONO 0P
Fig. 8.2. Full circuit diagram of the tuner and decoder with the decoder board shown shaded
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Fig. 8.3. Detail circuit of the Larsholt tuner head as used in the Rondo system

The tuning head used in the Rondo is a Larsholt
unit, pre-built in Denmark, which makes use of
jugfet, mosfet and bipolar devices to give a
high standard of performance

The head feeds via a ceramic filter F1, amplifier
IC1 and filter F2 into the if. section. This latter is
the monolithic amplifier TDA1200 or the equivalent
CA3089E.

I.F. AMPLIFIER

In the if. amplifier there are three stages of
amplification and associated level detectors that feed
both delayed a.g.c. for the r.f. amplifier in the tuner,
and the tuning meter. The amplification stages then
feed the detector section.

The detector, a quadrature detector, requires tun-
ing using one or two external coils and in practice
this involves only peaking for maximum audio output.
In fact. the use of one or two inductors is optional.
A single tuned inductor L1 {a) gives distortion levels
around 0-5 per cent whilst the use of a double induc-
tor configuration .1 (a + b) allows levels as low as
0-1 per cent to be reached.

Audio output from the detector is fed to a further
stage of amplification whilst, at the same time, a
signal is fed to a level detector which in turn con-
trols the mute drive circuits. This latter is connected
externally of the chip to a muting sensitivity control
and fed back to an audio mute control amplifier
which is coupled to the audio output amplifier.

The quadrature detector also feeds an a.f.c. drive
amplifier.

Finally, the output of the tuner is fed to a stereo
decoder which in the present case uses the well-
known Motorola MC1310P or the RCA CAI310E
phase-locked loop monolithic integrated circuit.

The circuit of the whole system is shown in Fig.
8.2, the i.c.s and tuner head being shown in outline
only.

Practical Electronics July 1974

TUNER HEAD

The tuner head circuit is shown for interest in
Fig. 8.3. This Larsholt product was chosen for its
sensitivity and the quality of output. Heads of this
type are of course pre-aligned by the manufacturer
and require no further attention from the user apart
from perhaps some peaking of the output by tuning
to suit the external circuitry. In the present instance
this is limited to peaking of the output inductor con-
nected to terminals E and F of the head.

The head and most of the associated circuitry are
mounted on one circuit board which is located within
the trough assembly of the Rondo directly beneath
the pre-amplifier board but orientated parallel to the
bottom of the trough.

The stereo decoder i.c., IC3 in Fig. 8.2, and asso-
ciated components are mounted on a further board
which is suspended under the fascia and master tone
board to the top right of the assembly when viewed
from the front.

STEREO DECODER

For ease of description we will consider one of
the two alternative decoders as they are virtually
identical.

The MCI310P is a phase-locked loop decoder
with typical channel separation figures of 40dB and
total harmonic distortion typically 0-3 per cent. It
is carried in a 14-pin d.i.l. package.

This decoder does not require any inductors and
in fact the only adjustment it might require in prac-
tice is the setting of the voltage controlled oscillator
(v.c.0.). This is achieved by adjustment of VRS5.

The chip automatically detects the presence or
absence of stereo by detecting the presence of the
19kHz pilot tone at the input. The input ¢dircuit
includes a threshold circuit which sets the detection
of the pilot tone at about 16mV so as to stop the
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Fig. 8.4. Component layout on p.c.b. for
the stereo decoder

Note orientation of
printed circuit board

; )
when plugged into socket \/

Bracket (20tf)
from 205WG
mild steel

!

All dimensions in mm

:

Fig. 8.5. Master p.c.b. copper layout for
the decoder board

Fig. 8.6.(a) Rearright-hand corner of fascia panel
(see Fig. 4.1). (b) Details for the mounting of the
decoder board edge connector and associated
carrying brackets, their location in the main
assembly, and the positioning of some off-board
components

6BA fixings secure brackets
to Facia driiled as shown

¥

To stereo\\}
L.ED.

e

-

between cenire
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COMPONENTS . . .

Resistors
R1 15kQ R13 390Q
R2 3kQ R14 1002
R3 12kQ R15 4-7kQ
R4 470Q R16 3:3kQ
R5 3-9kQ2 R17 330Q
R6 100Q R18 10kQ
R7 100Q R19 33kQ2
R8 8-2kQ R20 3kQ
R9 1kQ R21 4700
R10 3-9kQ R22 16kQ, W, 2%
R11 3900 R23 120kQ
R12 2:2kQ R24 220Q
All $W, 5% except where stated
Capacitors
C1 0-1uF c18 0-01uF
Cc2 10uF, 25V C15  0-022uF
C3 100pF Polystyrene  C20 0-047uF
C4 1,000uF c2 0-022u.F
C5 0-018uF Cc22 0-01uF
C6 100pF Polystyrene (23 0-015uF,
Cc7 100uF, 16V De-emphasis
(of:} 0-01uF C24 0-33uF
C9 0-01uF C25  2uF or greater.
Cc10 100pF Tantalum bead preferrea
c1 0-47uF C26 0-047uF
C12  0:22uF C27  470pF, y
C13  0-22uF 2% Polystyrene
C14 0-018uF C28 0-22uF
C15 10uF, 25V C29 0-22uF
C16  0-01uF C30  0-01uF
c17 0-022uF

Potentiometers
VR1  100kQ Lin
VR2  25kQ Lin preset
VR3 25k Lin preset
VR4  470kQ Lin. preset
VR5 4.7k Lin. preset

Diodes
D1 AA119
D2 AA119

D3 BZY88, 15V Zener, 400mW
D4 BZY88, 13V Zener, 400mW
LED1 Light emitting diode

Integrated Circuits
1C1 CA 3053
1C2 CA 3089E or TDA 1200
1C3 MC1310P or CA1310E

Inductors
L1 Single quadrature, KACS K586 HM or
Double quadrature TKACS 34343 AVO
and TKACS 34342 AVO from Toko U.K.
L2 R.F. Choke, 22uH

Miscellaneous

Head Larsholt 8317-501 stereo
tuner head, f.m.
0-150uA Full-View panel
meter
Ceramic Filters F1, F2  CFS 107M (T oko)
Assorted wire, co-axial cable, p.c.b., 14-way edge
connector, metalwork brackets, nuts and screws
etc.

Tuning meter MEI
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decoder switching to stereo mode when the audio is
too weak to give good signal-to-noise ratio.

Indication of stereo presence is given by the light
emitting diode LED1 which is wired in series with
a 1-2k{} resistor. This latter drops the voltage across
the diode to around 1-6V at 20mA. As most diodes
give adequate light emission at this current this seems
sensible even though the i.c. is capable of driving
up to 100mA if necessary.

The decoder and associated de-emphasis com-
ponents are mounted on one board as shown in Fig.
8.4. The master negative for this board is shown
in Fig. 8.5 and two combined scrap views show the
orientation of the board in its edge connector and
the mounting of this latter under the master tone
control board in Fig. 8.6.

Assembly of the decoder board follows normal
p.c.b. assembly procedure although it will be noted
that severa] components from the decoder and
tuner-associated circuitry are in fact mounted in the
wiring, as it were. Thus R3 and R4, C4 and D4 are
all mounted on the edge connector carrying the
decoder board. The led. is mounted in the tuner
fascia just above the tuning meter. C28 and C29
can be mounted on the pre-amplifier board.

Wiring from the decoder board is passed down
the side of the fascia to the fanning-strip/switch
assembly described in the last part for interconnec-
tion to the remainder of the looming.

OSCILLATOR ALIGNMENT

When the tuner/decoder system has been com-
pleted it is necessary to set the decoder oscillator.
This is a simple procedure requiring that one tunes
to a known broadcast and then adjusts VRS until the
pilot light illuminates. This of course assumes a
stereo broadcast is taking place.

Stereo output should now be heard from the
loudspeakers.

If an oscilloscope is to hand the adjustment can
be made perhaps more accurately by connecting the
‘scope to the v.c.o. test point TPl (pin 10 of the
i.c.) and adjusting VRS until a 19kHz waveform
(5518 cycle time) appears. Equally, a counter/timer
could be used to register 19kHz.

Tolerance of this value is +3 per cent or 580Hz
either side of 19kHz.

I.C. HOLDERS

An important point is the use of i.c. holders with
these types of i.c.s. It is always advisable to use
holders since this gives the obvious advantage of
being able to remove the i.c. later and in any case
some manufacturers revoke their guarantee if their
particular products have been soldered in position as
there is always the risk of thermal damage occurring.

It will be appreciated that each additional item
of equipment inserted in the Rondo is an extra load
applied to the power supply. In general terms this
is no problem since the ps.u. is well able to deal
with the demand placed on it. However, the prob-
lem is easily overcome if it does arise by simply
turning TR6 of Fig. 3.1 in Part 3 “on” a little more.
This can be achieved by simply lowering the value
of R32 in the same figure to 47041.

Next month : Construction details for the tuner board
and mechanical assembly
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VEN in this day and age it is not unusual to find
E cars stranded at the side of a motorway after
having suffered boiling perhaps through loss of a
fan belt or a burst hose.

Remembering that most vehicles are fitted with
some form of temperature indicator for water tem-
perature this sort of event only serves to indicate just
how little attention is paid to the various dials by
a driver, particularly when coping with things like
motorways. ]

Oil, water and indeed battery charge, are all
indicated visually and their loss, which can occur
quietly and seemingly unnoticed, can have very dam-
aging results including seized engine bearings or the
like. So clearly what is needed is some form of
audible indication in the event of failure of these
parameters.

The present circuit was designed to give an instan-
taneous audible alarm if water temperature, oil pres-
sure or generator output assume a fault condition.

SKi

N SYSTEMS
" MONITOR

BY J.P.PERRY

The circuit is fairly simple and would probably
cost in the region of £3 which is cheap in compari-
son with the cost of replacing a damaged engine or
even carrying out a minor repair with labour costs
in the £3 per hour region.

PRACTICAL CIRCUIT

A circuit is shown in Fig. 1. Three inputs can
be connected to detect the presence or absence of
voltage at for example the car temperature gauge,
the ignition warning light and the oil pressure switch.
In each case if the respective point is connected to
chassis (earth) an alarm condition can be said to
exist.

If this occurs current is taken by the associated
one of the three diodes D1, D2 or D4. TR3 becomes
saturated and 12V is applied to the astable TR4/
TRS5. Protection diodes D6 and D7 prevent the
breakdown of the base/emitter junctions of these
latter devices.

! =]3 socket
TR3
b +12y from
ce ignition switch
R8 90 I
10 LPY
TRI-TR6 k0
12v
D4
TRi bl
05
68V Gy
10
R RT  uF
1KQ 21
kQ LSt
INPUTH T 8a
Pin6) sy o
h N
Ping 287
]
i v/
Fig. 1. Circuit diagram of Monitor
614
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The astable is connected to a final transistor TR6
to drive a loudspeaker which may be any 2 to 3 inch
3 to 30 ohm device. The level of output is variable
by choice of a suitable value for R13, 1k being a
suitable value to start with.

LAYOUT

Veroboard is used for the layout and cutting pat-
tern and component locations are shown in Fig. 2.

No particular problems exist as far as the board
is concerned except perhaps with the diodes with
which care should be taken when bending the leads
to avoid cracking the glass bead.

Whilst the circuit is shown for negative earth
vehicles, the positive earth version can be catered
for quite simply. It only requires that the npn
transistors be replaced with pnp and the pnp
with npn, that the diodes be reversed and the
electrolytic capacitors similarly turned round.

‘Whilst BC184’s are specified together with
2N3702’s and 1N914’s almost any small signal tran-
sistors and diodes can be used.

TESTING

Before wiring in to a vehicle it is best to check
that all is functioning properly. Simply apply the
12 to 15V supply and temporarily connect input 1,
the water temperature gauge input, to +12V. There
should be no output.

If now any one of the inputs are connected to
ground, an output should be obtained at the loud-
speaker.

The volume of thlS buzz can be varied by select-
ing R13 to suit requirements.

CASE

Thus far we have only discussed a Veroboard
assembly which, for use in a vehicle, should obviously

/

\

PIN3

PINS

Hi2v

shown as white cut-outs

COMPONENTS . . .

Resistors
R1 1k R8 10kQ
R2 330Q R9 1k Q
R3 15kQ R10 10k Q
R4 33kQ R11 10k Q
R5 3:3kQ R12 1kQ
R6 22kQ R13 1k Q (see text)

R7 22kQ R14 47Q
All $W carbon film

Potentiometers
VR1 1k preset

Capacitors
C1 10uF electrolytic 16V
C2 100nF ceramic
C3 10uF electrolytic 16V
C4 100nF ceramic
C5 4-7uF Tant. bead. 35V

-

Fig. 2. Component layout on Veroboard, the copper track cuts being

Transistors
TR1, TR2, TR4, TR5 BC184 or BC182, BC183,
BC107, BC108, BC109
TR3 2N3702 or 2N3703
TR6 2N3705 or 2N3704, BC182,
BC183, BC184, ""L"’ types
Note that when selecting alternatives care should
be taken with the pin connections.

Diodes
D1, D2, D4, D6, D7 1N914 or 15914, 1544, 1N4148
03 BZY88 4.7V Zener, 400mW
D5 BZY88 6-8V Zener, 400mW
Miscellaneous
SK1 6-pin DIN.

Veroboard, Veropins, aluminium box, connecting
wire, fuseholders, switch and lamp if required,
solder, etc.

Practical Electronics July 1974

615




ticicoivestinestictielineedieetiedivthveatbccieeioetieditie s oo S

be cased in some form of protective box. In the
prototype this took the form of a simple aluminium
case and lid, with the Veroboard mounted on sup-
port pillars in the lid.

Wiring access to and from the circuit is provided
via a 6-pin DIN socket SK1 mounted in the lid. As
the whole assembly of lid and board is only a
matter of an inch deep clearly the box can be quite
shallow but it is best to use a box which can be
screwed up and properly sealed against ingress of
moisture from the engine compartment or wherever
it is located on the vehicle.

INSTALLATION

It is probably wisest when installing any equip-
ment in a vehicle to first of all disconnect the bat-
tery so as to avoid any damage from inadvertent
shorts. Power supply to the unit is connected from
the ignition switch, switched side and the inputs I,
2 and 3 are connected respectively to the water
temperature warning light or thermometer, the oil
pressure warning light or block switch and the

Interior view of Systems Monitor
showing completed unit

generator output terminal or terminal “A” on the
ignition light.

The battery may now be reconnected and no out-
put should be obtained.

If the constructor has wired in the extra com-
ponents S1, FS1 and LPI, then when the ignition
is switched on LP1 should come on but there should
still be no output, Switching SI to the “on” posi-
tion should extinguish LPl and the unit is now
“armed” for operation. In fact an ouput should be
obtained because of course there is no oil pressure
or generator output.

Starting the car should silence the output but if
this fails it may be necessary to adjust VRI.

The vehicle should now be driven round for a
while till engine temperature reaches its normal level
and VRI1 is again adjusted till the output buzz is just
extinguished. This is all the setting up required with
the possible exception of small adjustment to make
up for the difference between summer and winter
temperatures.

*

. BOOK
REVIEWS

I.E.E. REGULATIONS FOR THE ELECTRICAL

EQUIPMENT FOR BUILDINGS

224 pages. Price £1'50
IN Great Britain, the Institute of Electrical Engi-

neers has, since 1882, issued rules and regulations
relating to electrical installations in general.

The regulations delineate the essential requirements
for inspection, installation, testing and maintenance
of consumers installations.

From time to time these are revised and amended,
and this reprint incorporates all those amendments
up to May 1974

They are completely accepted by the Electricity
Board, Local Authorities, Insurance Companies and
consulting engineers as standard practice in the
industry.

Issues are available from LE.E., P.O. Box 8, South-
gate House, Stevenage.
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NEWS BRIEFS

OBITUARY

T HE name Bulgin must be one of the best-known in
the electronics field in Britain. Certainly every
follower must have used plugs, sockets and so on
bearing this name.

Thus it is with great sadness that we mourn the pas-
sing of Arthur F. Bulgin, O.B.E. the founder of the
company bearing his name. He has served our industry
for 51 years and, indeéd, his country as well, and it is
a mark of his astute judgement that the A. F. Bulgin
company is the only one in the industry to show a
steady rate of growth since the last war,

Chairmanship of the company continues in Mr Bul-
gin’s son, Mr Ronald Bulgin, M.A,, CEng., M.ILE.E.,
who also shares joint managing directorship with
A.F.B.’s brother, Mr Stanley Bulgin.
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The chairman of the technical
programme committee, Jack Raper,
was one of the doubters on the
advisability of including a para-
psychology session in the Inter-
national Convention and Exposition
of the Institute of Electrical and
Electronic Engineers in New York.
In the end, the session went ahead
and, if not exactly a sensation, it
certainly caused a stir among the
coolly-calculating, logically-minded
scientists and engineers who formed
the audience.

LECTURERS

The one aspect in favour of the
session was that though the speakers
may have had odd ideas, some of
which might be classified as kinky,
they did at least have the credibility
of being engineers with normal
levels of engineering objectivity and
were clearly not the crankier type
of mystic living on emotion rather
than scientific fact.

Two of the speakers, E. Douglas
Dean and John Mihalasky were
from the Newark College of Engi-
neering and the third, James B.
Beal, hails from NASA, Hunts-
ville, though he was careful to point
out that he was speaking as a pri-
vate person and NASA was in no
way involved.

All three speakers were firmly
convinced that such phenomena as
extrasensory perception (ESP), pre-
cognition and telepathy were not
only possible but also capable of
detection and measurement in the
scientific sense although much re-
mains to be done.

TELEPATHY

The main practical work of E.
Douglas Dean has been in telepathy.
For his experiments he uses the
plethysmograph, an instrument used
in medicine for over a hundred
years. It records a change in volume
with correlation against blood cir-
culation in the extremities of the
body, for example the finger tip.

In the ordinary way a person has
no control over any variations, but
it has been shown that what we
might loosely term “emotion” causes
involuntary vaso-constriction lead-
ing to a lowering of blood volume
in the measured part of the body.
Dean’s apparatus is considerably
more sensitive than the old medical
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---I‘tuning in to Esp

plethysmograph and incorporates a
pressure  capacitance  diaphragm
pick-up and a continuous chart
recorder which records the normal
pulse of the heartbeat and any
vaso-constriction as a pronounced
dip below the average baseline.

The ‘“‘subject” lies on a couch
with a finger connected to the
instrument and in an adjacent room
the “agent” picks up a card on
which is inscribed a name which
may or may not have significance
for the subject. Some cards are
blank. The subject doesn’t know
what is on the cards, or the order
in which they are shuffled.

The agent looks at each card for
twenty seconds. Blank cards showed
no response and cards with names
only showed subject response on
the recording pen when they had
some emotional significance, for
example a close relative, and the
pen deflection was most pro-
nounced when there had been recent
anxiety or other strong emotion in
connection with the name.

In one test the subject’s two-day
old new-born baby’s name was on
the card and the resulting vaso-
constriction was so severe it took
over a minute for the recorder to
return to baseline.

The experiments were repeated
with the agent enclosed in a fully
electrically screened room and this
had no effect, indicating that what-
ever the communication medium
between agent and subject it was not
affected by screening. Long distance
tests have been completed north to
south from New York to Florida,
a distance of 1,200 miles, and east-
to-west from Newark, New Jersey,
to Bordeaux, France. Amazingly,
the effect was also recorded with the
agent 35ft under water in Florida
and the subject 4,000 miles away in
Zurich, Switzerland.

The underwater test opens up the
possibility of communicating with
submarines submerged at great
depth, of greatest potential value in
the event of disabling disaster. The
technique would involve the use of
pre-arranged time slots and the
Morse code with stimulus, for ex-
ample, representing a dot and non-
stimulus being a dash. The data
rate would be very slow but over
a period of hours it is thought
that comprehensible communication
could be possible.

An important finding by Déan is
that using electronic equipment to
establish emotional response shows

scientifically that one person in
every four has some level of ESP
ability.

FIELD EFFECTS

James B. Beal maintains that elec-
tric fields have important effects on
the body. He has gone as far as
to fit a 500V  positive field
generator in his car to alleviate
tatigue. He has also reared beans in
a 2,000V positive electrostatic field
and recorded a four-day earlier ger-
mination compared with a control
group outside the field.

The same apparatus was used on
a badly asthmatic child with bene-
ficial results. Tests on typists
showed an enormously lowered
error-rate if they sat in a strong
field.

Beal recalls that the ancient
Chinese knew, perhaps instinctively,
that beneficial health, mental and
spiritual qualities could be obtained
by proper geophysical orientation of
homes and religious shrines in rela-
tion to the earth's magnetic poles,
subterranean streams, geology and
topology. It is even suggested that
many mental patients are not ill
but merely hypersensitive to field
effects and, of course, it is well
established that natural phenomena
such as hot™ winds containing an
excess of positive ions, especially
in the Middle East, induce both
physical and mental maladies in the
population.

It was also suggested by Beal that
ESP can be developed in suitable
subjects by teaching machines. One
such is commercially available.

SEEING THE FUTURE

Working on precognition (seeing
into the future), especially in the
realm of creative ideas in engineer-
ing and business has been studied
for many years by Dr. John
Mihalasky.

The successful engineer or busi-
nessman is often said to have intui-
tion or insight in  addition
to ordinary levels of logical
thought. The brilliant solution to a
problem is often conceived “in a
flash” from the unconscious mind
spontaneously and frequently at
very odd times and in peculiar cir-
cumstances.
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AN M8 JOCLICATIONS FOr

DO

BY P S WOODCOCK*

HE oldest known power source is the sun and

there have been many ways devised to use its
energy. Until very recently none have with-
stood the march of technological progress. Modern
technology is now able to provide ways of making
use of a very small fraction of that power that is
always available.

The utilisation of solar energy has also been
limited by economic reasons; the techniques for
many applications have been known and fully proven
but the cost of using them has made it totally
uneconomic.

PHOTOCELLS AND SATELLITES

The basic component for the conversion of solar
power into electrical power is the photocell and
this was introduced, as a production device, in 1957,

This cell, in the form of a silicon photovoltaic
semiconductor diode, has been the prime power
source on earth orbiting satellites since the first was
launched in 1957. It is therefore not surprising that
industry is now using this well established, fully
proven space technology as a source of pollutionless
terrestrial power.

"GROWING SILICON CRYSTALS

The photovoltaic cell is produced from silicon, the
second most abundant element on earth.

A seed of pure single crystal silicon is dipped
into a bath of molten silicon and rotated and slowly
withdrawn, in an inert atmosphere, producing a
bar of almost pure single crystal silicon.

The silicon is required to be doped with small
quantities of impurities to control its conductivity.
These impurities are introduced into the bath of
molten silicon so that the withdrawn bar contains the
correct level of dopants.

Early technology imposed a limit on the diameter
of bar that could be pulled of about one inch, but
recent developments have seen this increased very
significantly, and it is now usual for 2}in diameter
bars to be used.
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The bar of silicon is then cut so that circular
slices of defined thickness are produced. The majority
of cells produced for satellite applications have used
silicon slices 300 micron {one micron = 10-¢ metre}
thick but a new generation requires cells of 200
micron thick. The thickness of silicon used does not
affect production processing.

Almost all silicon produced for cell applications
is boron doped so that it will conduct by means of
positive charges or holes, and for this reason is
called p-type.

PHOTOCELL PRODUCTION

The production of a photocell involves several
basic steps and these may be listed as follows:

1. Diffusion of pn junction
2. Contact formatiorn
3. Coating

The creation of the pn junction is achieved by
the controlled diffusion of an impurity into the p-
type silicon slice. The impurity used is phosphorus
which is introduced into the diffusion furnace as a
vapour, the depth of the diffusion being a function
of time and temperature.

The basis of operation of the photocell is such
that when photons (light particles) strike the cell
surface, close to the pn junction, positive charges
(holes) and negative charges (electrons) are pro-
duced. The electrons will tend to travel towards the
n-type silicon and the holes.towards the p-type sili-
con. If connections are made to the »n- and p-regions
electric current can flow into an external load.

METALLISED CONTACTS

The next vital production stage is thus the deposi-
tion of a metallised contact structure. The p-contact,
on the rear face of the cell, can cover the total cell
area, but the design of the n-contact, on the front
or active surface, is critical to the performance of
the cell. g

*Electronic Components Division, Ferranti Ltd.
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The requirements are many and varied and, in
some cases, conflicting. For maximum cell output
the contact must mask minimum cell area but
must have sufficient cross-sectional area to handle
the pheoten generated current.

Thick metallisation must be avoided as severe
stresses can be set up on thermal cycling and, in
the extreme, this stress could be sufficient to break
the silicon. The metallisation must have good elec-
trical and thermal conductivity, must be easily
contactable, and should not degrade or cause
degradation in any encountered environment.

The process by which the metallisation pattern
is defined must also be of sufficient accuracy that
overal! pattern tolerances are maintained. Pattern
definition is achieved by a photographic mask and
the metaliisation used on the satellite cell is a com-
posite structure of nickel, copper and gold.

The rickel gives the ohmic contact to the cell, the
copper gives the electrical conductivity and the gold
pravents contact tarnishing.

The pattern defined on the satellite cell is a
narrow top contact bar and then 24 narrow fingers
running down the length of the cell. These fingers
are typically 25 microns wide and five microns
thick. The multiplicity of these fingers optimises the
ccllection efficiency of the photon generated electric
current. :

500 600——

Fig. I. Power outgput characteristics of a typical
solar cell

100 200 300 400
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Fig. 2. Drawing of a flexible
fold-up solar array. Each
paddle is about one metre
wide by five metres long

OPTIMISING CELL PERFORMANCE

On bare silicon, light striking the active cell surface
will be partially absorbed but a certain percentage
will be lost due to reflection. This percentage can
be significantly reduced if a quarter wavelength thick
transparent dielectric layer is deposited on the cell
surface.

The refractive index of this layer is chosen to
optimise cell performance. Early cells used either
silicon monoxide or dioxide but the latest technology
uses titanium oxide.

The almost universally used cell size for satellite
applications has been 2 cm sq and the output power
from a cell of this type is typically 62mW at 25°C
when illuminated with air mass zero sunlight at
140mW /cm?. This gives an overall power conver-
sion efficiency of 11 per cent.

Fig. 1 shows the output characteristics of a typical
solar cell.

The power requirements for a satellite have always
demanded a cell of maximum power, from minimum
area, at minimum weight and this has dictated that
the cell produced to satisfy this requirement is of
the highest possible performance.

SATELLITE SOLAR ARRAYS

Satellite solar array design has followed two dis-
tinct channels, both of which offer advantages and
disadvantages in the satisfying of an overall system
requirement.

In one case the cells are mounted on a cylindrical
body which spins with its axis perpendicular to the
sun. In the other case the cells are mounted on
deployed paddles which are sun orientated.

To give some idea of sizes involved, the recently
launched communications satellites designated
Intelsar 4, each carry 50,000 cells mounted on a
cylindrical body, nine feet in diameter and ten feet
high.

This initially will provide almost 900W of power
and will provide power for 5,000 simultaneous tele-
phone channels or ten colour television transmissions.
To provide 1kW of power from a deployable array
would require approximately 17,000 cells and, using
two paddles, each paddle being typically one metre
wide and five metres long (see Fig. 2).

THE ADVANTAGES OF SILICON

The justification for the choice of silicon is simple.
As previously stated it is the second most abundant
element and it has been the foundation of the semi-
conductor industry. As such it has seen an invest-
ment in its technology many orders greater than all
other basic semiconductor materials.

The basis of using the experience gained from
developing and producing solar cells for satellite

619



Fig. 3. A terr2strial solar panel as used for marine
applications

applications is that the silicon voltaic cell has been
the prime power service in over 700 American and
some 500 Russian spacecraft of varying type.

From this background the selection of a silicon
photovoltaic cell as a design start point for terrestrial
power applications was inevilabke and inarguable.

POSSIBLE ALTERNATIVES TO SILICON

It should not be thought that silicon is the only
material suitable, and some effort has bzen devoted
10 other semiconductors.

The most notable of these have beea gallium
arsenide and cadmium sulphide. The former is able
fo withstand high temperatures and thus is able to
2nerate at intensities 1,000 times greater than stn-
light The problems of heat dissipation must still
be solved, however, before it can be considered to
be technically competitive, but on cost it must be
extremely doubtful if it can ever be considered to
be an economic altermative. )

Cadmium sulphide offers a cheap means of pro-
ducing a photecell of considerable area in a flexible
sheet form. It does, however, suffer the disadvantage
of much lower conversion efficiency, and hence will
cnly ever be able to be suitable for that market
segment that can accept no restrictions on area.

TERRESTRIAL SOLAR POWER

The initial choice of cell for terrestrial use was
dictated by availability, and 2 X 2cm reject satellite
cells were used. These were cells that failed to fully
satisfy the most stringent electrical and physical
requirements of a space satellite specification but
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which would work quite happily when mounted on
a terrestrial panel.

The panel was designed to provide 400mA at 15V
in the equivalent of bright sunlight, and rzquired
for this output 156 cells interconnected as 39 cells in
series with four cell strings in parallzl.

MARINE ELECTRONICS

The design and construction of this panel, ideal
for off-shore repeater or npavigation aids, is not really
suitable for the larger volume commercial business.
A fast expanding market is that of marine power
generation, The use of insirumentation and electronics
on yachts and power bcats is ever increasing with
very little regard for the state of the onboard battery.

A small solar panel permanently mounted on the
boat is extremely attractive from an economical and
‘environmental standpoint. The use of solar panels
in marine applications will, however, be limited by
price considerations and only when a panel can be
produced at a low enoungh price will full market
penetration be achieved.

LARGER SLICES

The techniques for the production of refined
single crystal silicon have not stayed stationary and
manufacturers now have readily available large area
slices. This realises a slice diameter of typically 6cm
and allows the use of cells of this size and propor-
tional power rating.

Based upon expected conversior. efficiencies the
output from a circular cell of diameter 6cm should
be S00mA at 470mV when measured under
100mW /cm* simulated sunlight at 25°C.

The front active cell surface will have a simple
metallised contact pattern and the back face will be
fully metallised. The interconnection of cells must
be performed simply, easily and reliably, to permit
the building of the basic power modules.

Based upon the major market requirement for
recharging nominal 12V batteries the voltage capa-
bility of the module is defined as greater than 13-8V.
Thus a basic power module can be defined as 30 cells
interconnected in series.

The expected output from the package under simu-
lated bright sunlight conditions will be 500mA at
12V, The calculation for overall charging rate must
be subject to some hypothesis as to expected weekly
hours of sunlight and at what illumination intensity.

AVERAGE SUNLIGHT

The average daily hours of daylight during
summer can be considered to be 15 hours. The
Meteorological Office ectimate for hours of sun-
shine on the South coast of England is a daily
average of 7 hours. Assaming this to be at 75 per
cent intensity, this is equivalent to 5:25 hours at full
sun.

Thus the daily output charge from the panel will
be 2:6amp-hours. Based upon a five-day week for
charging and the boat teing in use the other two
days this gives an average weekly charging capa-
bility of 13amp-hours, neglecting any charging that
can stil} take place during the time the boat is in
use.

The expected current drain, based upon estimated
usage of electronics and ancillary electrical equip-
ment, is of this same order, 10 to 15amp-hours, so
the projected panel size would seem suitable for this
market. i
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OTHER APPLICATIONS

Usagz of this type of panel is by no means limited
to marine applications. A similar application, and
one that is being studied closely, is for use with
caraven trailers,

The poer output requirements for a solar panel
in this application are almost the same as on board
a boat and hence the market can, hopefully, be
catered for with an identically produced product.

Remote ar unmanned automatic operation of road
signs iz receiving great attention, espacially in the
wse of dangzr signs for such hazards as road works.
The often seen flashing amber lights denoting road
repairs ©ould be easily solar powered. -

Built-in rechargeable batteries could be charged
during daylight hours for operation at night. The use
of this t¥pe of power source could easily be extended
to covzr motorway hazard lights, emergency tele-
phone systems and many monitoring dzvices. .

Solar paower gives to these applications the advan-
tage of freedom from main power links and must
improvz their suitability for utilisztion in many more
wide rarging areas.

FORESTRY AND METEOROLOGY

These apglications are ones that are commonly
encountered by a wide cross section of the public
but extensive markets exist in less well known areas.
Forestry requires extensive use of remote automatic
equipment Jor such applications as fi-ewarning and
portable or remote communications. The use of this
type of power source is also available for weather
monitoring, rain gauges, flood warning, seismic
detecticn. The list can be almos: endless,

Two apptication areas that will demand a high
rzliabil.ty factor are those of remote arza repeater
links for communications and off-shore navigation
aids.

REPEATER STATIONS

Microwave relay stations and telephone repeater
stations arz often situated in some of the remotest
parts of the world and are required to remain in
unattermizd trouble-free operation for periods of a
year or longer. It can cost a great deal of money to
transpcri people and spares to these sites for servic-
ing and repair and it is therefore essential that
frequency oI visits is as low as possible.

Photograph of a satellite built by the Hughes
Aircraft Company for NASA ard launched in 1966

= r]‘rr )
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Photograph taken from Skylab 2 showing the
deployed sotar afrays

POWER PRODUCTION

The present major energy crisis has sputred even
greater discussion and thought towards ways of pro-
ducing, economically, consumer e¢lectrical power,
such that it can be considered a realistic alternative
to power produced from fossil fuels.

Two ideas, once considered close to science fic-
tion, are being discussed. One mvolves a large
solar farm in a flat desert region and the other a
large solar array in synchronous orbit above the
earth beaming r.f. power to a terrest:al station.

Power would be taken away on a National Grid
type system. The problems of maintaining the solar
blankets can be imagined and no acceptable solution
has been found.

ORBITING SOLAR ARRAYS

The orbital power station having two large arrays,
totalling 7-3 X 27 miles, is the current design
thought and these would flank a microwave trans-
mitting antenna that would be 0-63 miles in diametar.

1t is intended to try and fly a prototype satellite
in 1990 and a commercial version could be flying at
the end of the century.

THE SOLAR POWER AGE

The world markets for small commercial systems
currently demand a high technology product in large
volume at low cost but this is only the smallest tip
of some vast technological iceberg. A techmological
miracle is in the making and it is one that could
revolutionise our outlooks.

The photovoltaic cell and the colar array will
become everyday commodities known to all. They
offer a method of saving our precious and
dwindling stocks of fossil fuels for processes that
require these and they will provide an economic
poilution free energy solution based upon a natural
power source that will never be diminished.

We have seen the Stone Age, the Iron Age, the
Industrial Revolution, the Space Age. The possi-
bility of a Solar Power Age must not be dismissed
or taken lightly. ¢
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WHAT'S IN A NAME?

We are all certain to be sub-
jected during the next few months
to growlings, grumblings, even
open hostility directed towards the
so-called multinational companies.
In fact the very word multinational
has now joined other political
jargon words like racist, fascist,
red, speculator, capitalist, terrorist
in a fully emotive sense.

Multinational, in short, has be-
come a word of abuse. Nothing to
do with injection of capital and
creating employment and wealth
in underdeveloped or otherwise
needy areas, and everything to do
with faceless (indeed, probably
heartless as well) exploiters count-
ing their gold in plush offices
thousands of miles away. No won-
der some of the great multinational
companies are keeping a low
profile and, for one or two of them,
with very good reasons.

Most of the outcry is directed
against US-based multinationals
but it has to be remembered that
nearly all the great British com-
panies operate multinationally, as
do those of France, Germany and
Italy.

| rather liked the argument put
forward recently by the German
Siemens group to an American
audience in defence of their
penetration of the US market by
acquisition of US companies as
well as direct sales from Germany.
Siemens, said their spokesman
Bernard Mayer, is a World Com-
pany and this has been true ever
since the company was founded
by Werner von Siemens, 126 years
ago. He quoted the installation by
Siemens of the 7,000 mile London
to Calcutta telegraph completed in
1870 as an example of operating
on a world scale. And 'he pointed

-
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out that Siemens’' advanced tech-
nology products, which demand
two million dollars R and D ex-
penditure alone every working day,
could not be supported by domes-
tic sales alone.

In the United States, Siemens
has now grown from a handful of
market research men 20 years
ago to a sales and production
force of 2,000. Steady, rather than
dynamic growth, and still only a
drop in the vast ocean of the US
electronics and telecommunica-
tions industry.

My own rough guide lines for
goodness factor in multinationals
operating in ‘Britain are that they
should be British-managed, have
good export potential, have some
element of in-house R and D (i.e.
not be iust an overseas production
unit), and make a genuine con-
tribution to the economic and
social life of the country. Fortun-
ately. there are more companies
like this than of any other sort.

| suppose  Mullard (Dutch-
owned) is the most notable
exampie and of the more recently
established companies, Hewlett-
Packard (US-owned) has an im-
peccable record. But there are
many others and it will do us all
good when confronted with mind-
less political slogans to pause and
think.

CUTTING THE COST

Electronics, because of its steady
advance in solid-state technology,
is uniguely running against the
tide of rising world prices. You
get more value per unit cost every
year. The electronic watch which
last year cost £100 will cost you
£30 by 1978 according to industry
forecasts.

It's all to do with volume. Last
year solid-state watch sales were
250,000 in a world market of
185 million watches, only 0-14 per
cent. But by 1978, say the pundits,
in a projected market of 227 mil-
lion watches, the solid state watch
will have 51 million sales or 22:46
per cent of the total market. By
that time the cost of the C/MOS
LS| chip will have dropped from
10 US dollars to 2:50 dollars, the
digital display from 9 US dollars
to 2 dollars, the quartz crystal
from 3 US dollars to 2 dollars and
even labour (presumably through
automation) from 5 US dollars to
2 dollars.

Take a
calculator.

singte-chip electronic
In 1970 the semi-con-
ductor manufacturers made an
“introductory offer” at 30 US
dollars per chip. Last year, the
price of the chip had plummeted
to 5 dollars. This year the price
is 4-50 dollars and the l.e.d. dis-
play is now 50 cents a digit instead
of a dollar. The complete hand-
held calculator, albeit of the
simplest type, is expected to fall

in cost to 20 US dollars by 1975,
well under £10 at UK prices, the
limiting factor being promotional
costs because intense competition
encourages heavy expenditure on
advertising.

The cost of a single planar tran-
sistor in 1959 was 50 US dollars.
By 1976, when it should be pos-
sible to buy the cheapest calcu-
lator chip of some 3,000 transistors
for 3 US dollars, the cost per tran-
sistor will work out at 0-001 of a
US dollar. That's not the end of
the story because if all these tran-
sistors were discrete and had to
be hand-wired with external wiring
at a cost, say, of 10 US cents a
wire installed, then the total cost
would be astronomical.

The big question now is whether
the semiconductor wizards can
achieve the same order of cost
reductions in solar ceils for com-
mercial and domestic use to alle-
viate the energy crisis? One line
of research is to fabricate the cells
in continuous ribbons instead of
individually. but even the optimists
concede that it may be another
ten vyears before a hundredfold
reduction in cost is achieved. This
is the order of cost reduction

needed to make economic the
direct conversion from solar to
electrical energy.
INSPIRATION

We could atl kick ourselves at
times for not spotting the obvious.
The trembler bell in a telephone
has been around ever since the
telephone was patented by Alex-
ander Graham Bell in 1876. If ever
a mechanism needed up-dating
it’'s that "oldy” in the base of your
phone.

Mitel Canada Ltd. have come
across with the answer, and it's
an answer with enormous market
potential. A replacement panel
incorporating a 2-inch loudspeaker,
amplifier and control circuits.

The all-electronic bell gives a
pleasant ringing tone, as good or
better than any electro-mechanical
bell, and it has the advantage that
it can also be used for ordinary
loud-speaking messages. On a
PABX system in a hotel, for
example, the operator can make
an emergency announcement to all
rooms simultaneously or individual
announcements to selected guests
without the receiver beina off its
rest. If you are using the phone at

the time, then the announcement
automatically breaks into your
conversation.

It is claimed that the Mitel

"Mitone"” signalling system can be
manufactured to sell at the same
cost as the old-fashioned single-
purpose bell. Another advantage is
that drive voltaae is much lower
and more in line with the require-
ments of modern electronic
switchboards.
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I Please find enclosed P.O./Cheque value £...........

I BASIC ELECTRICITY 5 parts £5-30 D
I BASIC ELECTRONICS 6 parts £6-40 []

. - BASIC TELEVISION 3 parts £3:60 ]
e e s -t i hound hemio 4 Tick Set(s) required. Prices include Postage
v

I would like to say how easy your books are to study.
B.. London

Will you please send Basic Electronics. YOUR 100%, GUARANTEE. If after 10 days examination you decide to
G.S.. Portsmouth return the Manuals your money will be refunded in full.

“EVERYTHING 1S MADE SIMPLE which

makes reading a pleasure. V.S.. Farley

"BOOKS ARE WONDERFUL" thank you.
A.C.S.. Colwyn Bay

1 carnestly bdelieve these manuals make the subject

become a “Cake Walk ™ §.S.. Lewisham

POST NOW FOR THIS OFFER !

[NY-4[3 spanoonosaacosoonnacnoaaaaaanosnaononnono0on00000990600eEG000DEE00005R0009A0000E000 050000
BLOCK LETTERS

[FUIUL (eSS U7 Lsooosoonoononoooanmooooosanosenaannnnonnoooascoeonaaa60800a0a00500000030 06000 o
ADDRESS

HDME RADiIO
COMPONENTS

The Catalogue
you MUST
have!

L et kR uwuH
- R

Details of our popular

Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

--------------------------1

1Rt

r
1
1
]
]
L]

Only 55p.

POST AND
plus 22p PACKING

Address

POST THIS GOUPON

with cheque orPO.for 77 p.

HOME RADIO (Components}LTD. Regd. No. 912966 London
Dept. PE, 234-240 London Road, Mitcham CR4 3HD
LR RN YRR RIS EIRNERERE I Y |

- -
r

The price of 77p. apﬁlies only to catalcgues purchased by
customers in the U.K. and to BFPQ addresses.
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SCORPIO Mk?2

ignition system kit

new from
ELECTRO SPARES

* 6 OR12VOLT
*+VE AND - VE GROUND

Here's the new, improved version of the original Scorpio
Electronic Ignition System — with a big plus over all the other
kits — the Electro Spares Kitisdesigned 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
Scorpio Mk. 2 as well.

Containing all the components you need, this Electro Spares
Scorpio Mk. 2 Kit is simply built, using our easy-to-follow
instructions. Each componentis a branded unit by a reputable
manufacturer and carries the manufacturer’s guarantee. Ready
drilled for fast assembly. Quickly ##tted to any car or motor cycle.
When your Scorpio Mk. 2 is installed, you instantly benefit
from all these Scorpio Mk. 2 advantages:

¥ Easier starting from cold % Firing even with wet or oiled-up
plugs % Smoother running at high speed J Fuel saving

% More power from your engine ¥ Longer spark plug life

Y No more contact-breaker burn.

Electro Spares prices:

De luxe Kit only £11.50 inc. VAT and p & p.
Ready Made Unit £14.75 inc. VAT and p & p.
State 6V or12V system.

Send SAE now for details and free list.

e S TR A e SR I S
FM VARICAP STEREO TUNER

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

ISR T R R |
‘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 —3dB from 20 Hz to 100 kHz into 8 or

15 ohms. Electro Spares have already sold 100s and 100s of

these Kits. Get yours now ! Depending on your choice of

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

VAT andp & p.

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

s Full constructional data book with specification graphs,
fault finding guides, etc. 55p plus 4p postage.

Y Price List only. Please send S.A.E. (preferably 9 x 4
minimum) for full details.

ELECTRO SPARES

The Compaonent Centre of the North
288 ECCLESALL RD., SHEFFIELD S11 8PE (D)

Tel: Sheffield (0742) 668888
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62p Yo

TN EALED S o-00eon £1-69  [Liman

TRHTIELS

MONEY BACK IF NOT SATISFIED
all brand new, full spec. Top grade. R
Free fabulous NEW catalogue. Segnrd SAE. I___'

red+ LQ i 4 ‘ I-
datalsosu C'E‘LEU S 'ID! Ti'zo’&clipZZp
BIG'4 panel clip &K RED LED 28p. GREEN &clip59p
INFRA RED LED 1. 1Cphoto amp4 4p.& amp/switc£85p

l/
Minitron type 0-9dPDIL £1-19. SOCKETS 13p. from§25

IC DIGITAL CLDCH G res.

Texas etc with 4 displays £12.6dispiays&chi |
Mostek date & alarmyciiips with%3¥ssp]§y;p%}3: pcb€149

KiteAll parts & case National chip. 4digit £20.6x£23] |
wi H Q ° sAS sen
wrintegrated circuitsfiisy
741:8pin 29p, t099 & 14pin27p 748 33p 709 2lp |fully €8
710 35p 723 59§>. timer 79p ZIN414 rx. €1-101built

703 rf if 28P mc1310 & led £2:76 mcl339€1-20 TADIOO &l £2

IAMP+ REGULATOR 7 805,5(&7-20)V. aiso 12& 15V £1-49

AUDIO AMPS:mfc4000 50p; |&2WEHI;3WE129;6W...
7400 etc 16P 7413 3 :

%:;eos/n 35&7474/?6‘ 39|§P7Z?)‘2)7(§3|ll§5 w1 qn TT L

749269P 74121 49P. & al | others incat. /7///i7 low prices.

NEW 16pin counter/driver 90/47 £2:25 ‘b.PEN 69
DIL SOCKETS:Prof esional /gold P Pins hIi\}r% 5"':0n|e8,|4,|opm13p

2N3055 33p.four £1. BC107,BC108,BC109 aull 7p ca
IN914 3p ZENERS BZY88 8p.1A RECTS 50v 3}P 400v 5p.BRIDGE 20p
FETS:2N3819 19p 2N3823E 20p 4L1GE 25p BCis2/3/4 10P
BC212/3/4 11p BCY70 13p BD131/2 35p ea. BFY5V23 ISpTIS43 25p
2N2926 Oy T7p 2N3053 15p 2N3702/3/4/5/6/7/8/9/10/11 all 9p ea
2N3904/6 14p HEATSINKS 5f/TO5 18f/TO18 5p.TO3:4YL 29p TV3 14p|
CAPACITORS Z5vTYU, 50, TOOuf 5p.DISCS 4p.PRESETS 5p.CARBON -
POTS | IP.Switch+] IP.Dual 5 5P ULTRASONIC TRANSDUCERS £§ea
IBM[IIJS FLUORESCENT LIGHTS8W.13" 12VOLT £2:59
ADD 10% VAT TO PRICES. P&P 10P CWO.

alagironigs PO. BOX 29, BRACKNELL,BERKS.

PSYCHEDELIC LIGHTING UNITIN KiT FORM

Make this fascinating three-channel unit from a kit which contains all
components needed to produce an ever changing light display. Takes
its drive from the speaker terminals of a record player, tape recorder
or portable radio. Will drive a total of 2kW of coloured lamps at 240
volts. Supplied complete with PYC covered steel cabinet with holes
ready punched for controls and cable outlets. Master controi included.
Coloured lamps not supplied.

Price per kit £12:80.

METAL CABINETS

These attractive steel cabinets are PYC covered in a range of colours,
and offer an economically priced unit for the home constructor. The
chassis, which has a white satin PVC finish, provides an easily accessible
building area, with an integral fascia panet. The cabiner is supplied
complete with stick-on feet.

Colours available include Green, Grey, Black, White and Blue. Every
eHort will be made to supply aselected colour, but please give alternatives
if possible.

4

Approx. size in ins.  Price
i a d

4 5 2i
8 6 3

11 64 3 .
Other sizes to special order. HOLES PUNCHED in front or back panels
to your own requirements. Please send 5.A.E. for quotation.

FIXED VOLTAGE REGULATORS
TO3 case. Gives stabilised supply. MVR 5V, MVR 12 V, MVR I5 V.
All priced at £1-98

VEROBOARD
0-1 D.A.L. REED RELAY

x lin i0p
x 3in  27p Operates direct from S volt TTL fogic
x 5in  29p elements. Normally open contact rated at
x g?-n ;-?n 0-25A, 100V d.c. Price each £1-50
in P

Our CATALOGUE, priced at 25p post free in U.K., shows most of the
R.5. range of professional components. Prices include VAT

All orders over £1 POST FREE—U.K. only. Overseas postage at cost.
5.A.E. with all queries please.

CELECTRON-E

P.O. Box No. 1, Llantwit Major, Glamorgan, Wales CF6 9YN
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NEWS BRIEFS

MARGONI GENTENARY EXHIBITION

T 0 MARK the centenary of Guglielmo Marconi’s birth,
the Science Museum in Exhibition Road, London.
is holding a special exhibition which will run throughout
the summer to about October.

The exhibition consists of a large selection of docu-
ments, and a display of early apparatus together with
many of Marconi’s personalia and commemorative
material.

Experiments with radio waves were carried out in 1888
by Hertz and were extended by various physicists in
following years. It was not until 1894 when Hertz died.
that the young Marconi, 20 years of age, appeared on
the scene.

After reading a commemorative article on Hertz he
began experimenting in the attic of his parents’.large
villa near Bologna, Italy. By the summer of 1895 he
had transmitted a signal over a few yards using a simple
spark gap transmitter, and coherer type detector.

By August 1895 Marconi had achieved transmission
over 1§ miles. The Italian government remained unim-
pressed and so Marcon: set sail for England.

Following preliminary demonstrations in his laboratory
the chief engineer of the Post Office. William Preece,
to whom Marconi had been introduced by his cousin,
arranged formal demonstrations to Post Office officials.

Observers were suitably impressed and in a second
demonstration six months later the range was extended
to seven kilometres. An historic lecture at Toynbee Hall
followed this and Marconi soon became a celebrity.

The scientific community was, however, less enthusiastic
suspecting Marconi of plagarism. In particular, Professor
Oliver Lodge, who first developed the coherer and had
in fact transmitted Morse signals over 60 metres before
Marconi began his experiments, was deeply offended.

In 1897 Marconi established “The Wireless Telegraph
and Signal Company Limited” much to the disgust of
the Post Office who did not favour experiments being
carried out without their involvement.

In 1899 cross-channel transmissions were successfully
achieved and the possibility of transatlantic radio was
soon realised.

On the 12th December. 1901 the first transatlantic
message. a single Morse letter S, was transmitted from
England to Newfoundland giving Marconi success
against all the odds.

Photograph of Marconi in London in 1896, showing
the original apparatus brought by him from Italy.
(Marconi Company Ltd.)
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“SLO-SYN" 3-LEAD
SYNCHRONOUS STEPPING
MOTOR

Type SS15. These
fine motors are
easily reversed.

starting and stop-

ping in jess than §°

without  electrical

or mechanical

braking Simple

relay circuit can

be appiled to give DC. to winding for a maximum

holding torque of 300oz/In with 35v at 0-35 amps

through winding For AC. (synchronous) operstion at

120r . 50Mz Speed 60 rpm at 80Hz.. 72 rpm. STEPPING

Holding torque at 50 steps per second——100 oz.In. Can

be wired 1o give 100 or 200 steps per revolution with

uccuracy of 0-1° per step non-cumulative. Torque

h istics can be Itied by simple R.C circults

Dimensions dla. 4 body length 43" spindle iength

2; x4 dia Weight 6} Ibs BRAND NEW in maker's
packing Offered at less than | maker's price

QUR PRICE ONLY £15

Ultra PRECISION
CENTRIFUGAL BLOWER
by Air Control Ltd.

0 seg ividually bal 7]
» heavy cast ailoy case 2,300 rp.m. 240V
3 ac Very powerful and sitent running

54" dip. 3" inletdia Outietflange 3" x 2}

Limited number only £8-95. P & P
40p.

MAINS =
SOLENOID

This little unit glves

vertical lift of approxi-

mately 1" through hinged

elbow Bracket Incor-
porates 2 fixing screws Length of arm. 2} 240V AC
Pull at coll Is approximatety 1Ib £1. FREE P & P

Special quotes for quantities

SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet!

—

A magneticaity actt switch, va sealed
in a glass envelope Siiver contacts, normalty
closed. Fated 3amp at 120v. Tyamp at 240v.
Size: (approx.) t+4" long i dla. ldeal for
burglar alarms. security systems etc.. and
wheraver non-mechanical switching is required.

' 10 for £2-10; P. & P. 15p. 50 for £8; 100 for £15-50.
FREE P & P.over 10

NORPLEX

Fibre-glass copper-clad laminate Finest quality epoxy
resin base Heat resistant. ideal for P C s. Size: 127 x
127247 x 127,24 % 24" FULL SHEET 43" x 37" (118q 1)
Single-sided Copper with thickness of ' 3/64"
Aiso double-sided ff & £1 per sq. ft Cut sizes
(1-108q. 1 ) 25p P. & P. Full Sheet £8 sach. Carr €1 lor 1st
sheet plus 25p each additional sheet

SMITHS RINGER-TIMER
Reliable 15 minute times. spring wound
(concurrent with time setting) 15 x 1min
divisions. approximately §° between
divisions. Pansl mounting with chrome
bezel 34 dla £1-40. 15p P. & P

SOLENOIDS

by WESTOOL

240AC type MME

b pull, 24 % 17 x

1; Travel 17 90p.

each. P. & P. 10p

240AC type MM4. 2ib pull.
147 x 1% 1 Travel ¥ T0p
10p. Quantity
discounts 10-50 10%. 50 up
wards 25%

AMPEX 7:5V. D.C. MOTOR

An ultra precision tape motor
deslgned for use in the AG20
portable recorder. Torque
450GM/CM. Stall load at 500ma.
Draws 60ma on run 600rpm =
s Spesd adjustment. internal AF/RF
suppression. 1" dia. x 1"spindie.
motor 3" dia. 14 Original
cost £16:50. OUR PRICE £3-30.
P & P. 25p. Quantities available.
Mu-metal enclosure available
75p each. FREEP & P

|

asiec1. 5o sach P4 p'FAZE
EL EC TRO"' TECH COMPONENTS LTD.

KNOWLE (U.S.A) MINIATURE
MICROPHONE CAPSULES

Impedance approx. 200(1 output 60 or 80 DB at 1 K¢
As used in deef aids. bugging device, etc. Size (60 DB)
B) W @ Ex-equipment. all

OPEN FRAME

shaded pole

GEARED MOTORS

(Dural gear case)

240 AC.. 28rpm. NEW

HIGH TORQUE. approx

overal! size 3" x 31

24" + spindie ;" ala as iliustrated £2-70. P. & P 30p
Similar to above, 19rpm. £2:70. P & P 30p

110rpm wlith pressed steel gear case (similar to above but
SLIGHTLY SMALLER) €£2-70. P & P 30p

ALL PRICES INCLUDE V.A.T.
Whilst we welcome official
orders from established com-
panies and Educational Depart-
ments, it is no ionger practicai to
invoice goods under £5. There-
fore, please remit cash with

orders below this amount.
315/317, EDGWARE ROAD,
LONDON, w2,
Tel: 01-723 5667 01-402 5580

PE RONDO QUADRAPHONIC SYSTEM

NEW ITEMS INCLUDE FM TUNER!

RAPID ORDER

<@ PLEASE TEAR OUT

'
|
I

¥
Garrard SP25/4, Elac STS 144/17, wired in plinth with cover £19.50 SP25/4. P. & C.. 144/17
Set of 4 Patchboards, Fanning Strip, Plug, Socket, 24W Edge connector £31.54 PATCHBOARDS
Set of 4 new style edge connectors £1.44 Edge Conn. Set
Set of 4 Pillars, 2 End Caps, Bridge and Side Trim £3-30 Pillar Set
FM Tuner kit, very high performance £17-50 FM Tuner
AM/FM Tuning Scale assembly, ¢c/w meter and calibrated Electroluminescent dial £10-42 Tuner Scale
Tuner Section Fascia with window and printed trim £3-85 TSFw
Quadraphonic System Seiector Switch £1-43 QSsSw
Knob Pack (7 stider knobs plus Tuner knob) £1-25 KNOB
CBS-SQ® Matrix Decoder kit (CBS-SQ T.M. CBS INC) £8.00 $Q. DEC. K
Matrix decoder as a built and tested module £11-00 SQ.DEC.B. &T
Full pre-amplifier with selector switch £3-30 PRE-AMP
Power supply board kit £5.50 PSV
Main smoothing capacitors and clips (per pair) £1-65 CAPS
Mains Transformer—wound to specification £6-87 TRANS
Punched chassis with both screens £3.57 CHASSIS
Control Section Fascia with printed trim £3.85 CSF
Phase Locked Loop Stereo Decoder kit using 1310P pius LED £5.95 SESD-K
Pre-built and tested Stereo Decoder Module includes LED £6.95 SESD-B. & T
Deutsche Elac STS144/17 Magnetic Cartridge list £17:90 oniy £7-90 144717
Rondo Loudspeakers, pair, built, Teak or sheer white £44.00 LS-PR, BT. TEAK/WHITE
Rondo Loudspeaker kits, Teak or sheer white pair £37-50 LS-PR, K TEAK/WHITE
SPECIAL 4 Speaker kits, (complete) £66-00 LS-4 K TEAK/WHITE
Bass Drive units, 2 per cabinets (each unit) £4-25 BASS
Tweeters, 2 per cabinet (each unit) £1:20 TWEET
New style crossover kits (built 50p each extra) £2-75 XO KIT-B.&T.
Quadraphonic Headphones—to hear is to believe £18-70 PHONES
SUPERB ADVANCE CALCULATORS—MADE {N BRITAIN!
Incredible 40 Step programmable, type |62P only £199-00 162P
Pocket 2 memory, %, square root type 88 only £99.00 88
Pocket four function %, ultra dependable type 80 only £39.90 80
OTHER MODELS AVAILABLE—S.A.E. FOR LISTS PLEASE.
COMPLETE P.E. RONDO AVAILABLE AS PUBLISHED.
TRADE ENQUIRIES WELCOMED ON ALL ITEMS, ADVERT CORRECT AS AT |.5.74. OVERSEAS ORDERS,
ADD POST, SEND TO STUDIO ELECTRONICS INTERNATIONAL. U.K. ORDERS: ALL PRICES POST
FREE, ADD 10% VAT TO TOTAL. NAME

lFO. Box 18 HARLOW |
IcM 18 6SH ESSEX.

Telephone: Harlow (stdO279) 25457

@ StUdiU Eiectrnnics " ADDRESS— |

3 PE7[74
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AN INFALLIBLE COMPUTER

FOR PLAYING THE GAME OF NIM

IM is a game for two players. At each move a
N player may take any number of sticks from one,
and only one, of several piles. He must remove at
least one stick and the winner is the person to take
the last stick. In an alternative form of the game it
is the loser who is forced to take the last stick.

The game reputedly comes from ancient China,
but was first anulysed at the beginning of this
century at Harvard, U.S.A. Clearly one or ‘other of
the players must win—there can be no draw-—and
it transpires that the winning strategy is closely
related to the binary representation of the number
of sticks in the piles.

Various designs for Nim playing machines have
appeared over the years since the development of
the digital computer and this article presents a
contemporary one using readily available TTL digital
integrated circuits.

WINNING STRATEGY

The prescription for winning at Nim relies on
the fact that any arrangement of piles may be cate-
gorised as either u winning or a losing position.
Further, if the arrangement represents a winning
position the next move is certain to create a losing
position, whilst it is always possible to play so that
a losing combination is converted to a winning one
again.

Thus if player A starts with a winning position,
player B is bound to leave a losing one after his
move. At this point A is able to convert the position
to a winning one by making the correct move. The
game is now back where we started and will continue
to cycle in this way until A finally wins.

Should A make a wrong move at any stage the
way is open for B to take over the winning strategy.
As there are many more losing combinations than
winning ones it is unlikely that even a player who
commences with a winning position in his favour
should make all the moves appropriate to his being
sure of winning.

Practical Electronics July 1974

BINARY REPRESENTATION

To discover whether a given arrangement repre-
sents a winning position or not we must first write
down the numbers in the piles in the binary notation.
For example, suppose that there are three piles
containing 3, 6 and 7 sticks then we can write these
numbers in binary form as three columns

3 0t1
6 110
7 [

232

Each column of this binary set should now be
summed so that in this case we find the numbers
2. 3, 2, as shown. Now, a winning combination is
one in which each power of two is represented an
even number of times, Hence our example is a losing
position because the second column, indicating the
number of times that 2! occurs, adds up to 3 which
is an odd number.

To convert such a losing position to a winning
one a player must remove sticks from any pile
containing the highest unpaired power of 2. In this
example the highest unpaired power is 2!, the middle
column, and as each pile contains this power it is
possible to produce a winning combination by taking
sticks from any pile. In fact the combinations 1.6,7
3.4,7 and 3,6,5 are all winning positions.

Should the players choose the alternative game
in which the last player loses, then the above strategy
follows through unchanged until no pile contains
more than one stick. In this case a winning position
is one in which there is an odd number of piles
of one match each. It will be seen that this is the
opposite condition to that imposed by the normal
game in this case.

BASIC DESIGN

Fig. 1 presents a block diagram for a machine
which will implement the principles outlined. Rotary
wafer switches represent the numbers of sticks in
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-four piles 1 to 4, containing up to seven sticks each.
These. switches give outputs in binary coded form,
so that, for example, if switch S1 is set to 5 then
A, will be a logical 1 representing 2°, A, will be a
logical O representing 2! and A, wili be a logical 1
representing 22. For each power of 2 the four outputs
from the four switches are taken to a Summer which
produces an output equal to logical 0 if the sum is
even and logical 1 ir it is odd.

The Analyser takes these outputs and decides
whether a winning or a losing position is set. In the
former case the win output goes low and the ‘Your
Move' indicator lights. In the latter case the ‘My
Move’ indicator lights and the Analyser initiates a
search of the switches to find one which has the
highest unpaired power of two present at its output.
When this switch is found the appropriate lamp
indicator lights. )

The iast-to-play (L.T.P.) circuitry simply tests for
the simultaneous occurrence of no pile containing
more than one stick and S5 being set to ‘Loser’. In
such a situation the control line L goes to logical
1 and the quantity NoT 3, is presented to the
Analyser in place of 3,. A little thought will show
that this fits the prescription outlined above.

METHOD OF PLAY

The challenger is free to set any initial combina-
tion on the switches SI to S4. The machine should
now be switched on and one of the move indicators

Vee

1 R1
1k o 22
- —O
R2
Ta 2
—0

\,

Fig. 2. Wiring detail for one of the decimal to binary
switch encoders. Four such arrangements are
needed

will immediately light. If ‘Your Move' lights the
challenger should make some legal Nim move. If
the ‘My Move’ indicator lights then one of the lamps
will also be lit and the player should turn the
corresponding switch back until the ‘Your Move’
lamp lights. This represents the machine’s move. By
continuing in this way, the challenger will invariably
lose.

Fig. 2 shows the suggested arrangements of one
of the four Encoders S1 to S4, all of which are
wired in the same way.

DECIMAL TO iR
(BINaRY INDICATORS
= — L LINES FROM 6
Ag > SUMMERS] S170S4 EACH 3
— 1
1 A J 22 L 5 LP1
E0
I o
SEARCH £,
> 22 F2
62
H
2
ANALYSER F2
5 2]
F1
s2 B> @ AN Le2
= 22 ENABLE FO
B -t ./
i [ SEARCH E
«fs, 1C6 . ; F:
2 2! ENABLE 2
-« I, 1c7 o
<o, IC2 Mo
Cop> 20 ENABLE 'T'
s3 cip @ LP3
60
¢y 1\ ICId .
A% . SEARCH Eg
B 3 3
0,0 5 0
«fc, ? L, 0
H2
Do <% IC3 0 5
- Hi
Sé Dy > L 1C8-1C12 Hig ™
A = HO
D> . TR5-7 Ho |
"YOUR IC13-14 TR1-4
MOVE ] o
. LTP jv—
228 2'outeuts { LIN My PSU.
Es | circult IC45. OVE
éﬁ
TR8-9

}SS

[ )
Vi WINNER
e %

“LOSERY

Fig. 1. Block diagram of NIM machine.
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' MOVE
INDICATOR

For detailed wiring of sub-assemblies, see following figures
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MiDSRIIDY
D1

Cq I

Fig. 3. Three exclusive %2

OR gates make up each Dy J-l-—
Summer. Three such A =L

circuits are required D2

=
IC4 SJ ICS

Vel o ”
LOSER WINNER

Fig. 4. Arrangement for last-to-play (L.T.P.) circuitry.
See Fig. 1 for interwiring detail

\ ENABLE IC8a

22
> ENABLE

> a — b
T D
> b a 21
Iy —Hs 1 ——————————3 ENABLE
C
1
MAAAW W

20
—p- ENABLE

—_— WIN

IC7snm0 I1C6 sNwo0

Fig. 5. Circuit diagram of Analyser gates

IC10

L &
(o]
o

€4

1C14 fsnn20

. €1 E£ LP1
A & > 3] FIGTb
W Eo 1C13 fsn7e20
-
MMICQG FQF—‘ LP2
1 -l FIG7b
%] T LP3
51 FIG 7b
} 3
&

\ k3
2

LP4
§ F1G 7b

= E
Fig. 6. The Search circuit.
quired

Three of these are re-

SUMMER

It will be seen from Fig. 3 that the Summer is a
very simple circuit block. Each gate employed here
is the exclusive orR gate, or half adder. Whenever
the inputs are identical, the output is 0 but when
the inputs differ the output is 1. That this is the
function we need may be seen by realising that for
our purposes all even numbers are equivalent to 0
and all odd numbers to 1.

Repeated application of the truth table to this
arrangement of three gates will show that the final
ouput is 1 if the power of 2 is represented an odd
number of times and 0 otherwise.

L.T.P. CIRCUITRY

The control line output, L, of the L.T.P. circuit
comes from IC5 which is wired as a five input AND
gate (Fig. 4) needs only to invert X, when no pile
contains more than one stick and the last person
to play is deemed the loser. IC4 recognises the for-
mer condition by testing the 22 and 2! outputs from
each switch, Only if these are simultaneously zero
can that switch be displaying nought or one, and in
this case the NOR output is a logical 1.

When the output from each of the NOR gates is 1
and the selector is set to *“Loser” a control level 1
is produced which causes ICld (Fig. 1) to invert the
3, output.
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Fig. 7. Switch Indicator circuit (a) output lamp logic
(b) lamp driver circuit

ANALYSER

The purpose of the Analyser circuit (Fig. 5) is to
find the highest unpaired power of 2. If all powers
are paired then the game is set in a winning position,
and the Analyser indicates accordingly.

Working from the top we see that if X, is high
then the 22 enable line is high also, but IC6b inverts
this level which forces both the other enable lines to
stay low and forces the ‘Win’ output high. Similarly
if 3, is low but X is high the 2! enable line is high
but the 22 and 2° enable lines are low and the ‘Win’
output is high. Only if 2, =, and 3, are all low
does the ‘Win' output go low and, in this case, all
the enable lines are also low. Thus a logical 0 at the
‘Win' output corresponds to a winning arrangement.

The Win output controls the Move Indicator
directly.

SEARCH CIRCUITS

Suppose that the 2! enable line is high (this
explanation follows in the same way for both of
the other enable lines) then one of the three search
circuits in Fig. 1 will be activated. These work in
much the same way as the Analyser circuit once
they are enabled.

Consider one search circuit in Fig. 6. If the A,
level is high then E1 goes low and the other gates
in the circuit are disabled forcing a high condition
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COMPONENTS . . .

C1-C3 0-1uF (line supply decoupling capacitors
for every five i.c.s)
C4 3,300uF elect. 16V

Potentiometer
VR1 1kQ preset

Diodes
D1-D8 OAB81 (8 off)
D9-D12 WO005 full wave rectifier (50 p.i.v.,, 1A)
D13 ZL3:3, 33V, 1'5W Zener

Transistors
TR1-TR7 BC108 (7 off) TR8 |2N3054 TR9 BC109

Integrated Circuits

Resistors T
R1-R17 1k (17 off) R20 68Q
R18 6-8kQ2 R21  1kQ
R19 2.7kQ

Capacitors

IC1-1C3 SN7486 (3 off) I1C8 SN7400
1C4 SN7402 1C9 SN7410
1C5 SN7408 1C10-1C14 SN7420
1C6 SN7400 (5 off)
IC7 SN7410
Switches
S1-S4 2 pole, 8 way rotary wafer switches (4 off)
S5 Single pole change-over
S6 Double pole mains on/off toggle
Transformer
T1 Mains transformer—primary 240V ; secondary
6-3V, 1A
Lamps

p
LP1-LP6 6V, 0-04A filament lamps (6 off)

Miscellaneous
I Contil Case No. 975—West Hyde Developments

at each of the other outputs F1, G1 and H1. This

will cause lamp LP1 to light. Similarly, if B, is high

then F1 goes low and the other outputs are forced
to stay high so that only LP2 will light.

If A,, B, and C, are all low then HI goes low

* and LP4 lights, since the enable line tells us that one

of the switches must be presenting a 2! contribution.

SWITCH INDICATORS

Each Switch Indicator comprises a NAND gate
coupled to a lamp driver and lamp as in Fig. 7.
When all three inputs are high the output of the
NAND gate is low and the lamp stays off. When a
jow condition is received from one of the search
circuits the output of the NAND gate goes high, and
so the lamp lights up. So long as no fault exists,
only one lamp can be lit at any one time.

The driver transistors should have a current gain
of at least 50—the higher the better—and should be
capable of passing up to 100mA. The power dissipa-
tion is very small, however, since each transistor is
either fully conducting or completely off.

MOVE INDICATOR

The Move Indicator (Fig. 8) consists of two lamp
driver circuits coupled by an inverter. The philo-
sophy here is that if it isn’t your go, it must be
mine!

A discrete circuit is used for the inverter in the
prototype, but one of the odd unused gates from
the main circuit would work just as well.

The same comments as above apply to the
characteristics of the driver transistors used here.
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Fig. 8. The Move Indicator consists of two lamp
drivers coupled by an inverter
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‘ Fig. 10. Suitable power supply for the NIM machine

CONSTRUCTION

Providing all interconnecting leads are kept below
10in component layout is not critical. The sub-
assemblies given in the figures should be individualy
assembled and checked electrically before interwiring
the complete machine according to Fig. 1.

The pin wiring for the i.c.s is given in Fig. 9 and
a suitable power supply in Fig. 10.

The normal i.c. practice of decoupling every 5
to 10 packages with a capacitor of about 0-1 micro-
farads should be followed.

The use of i.c. holders is not recommended on
grounds of cost. The simple gates used in these
circuits are available very cheaply, often at prices
comparable with the cost of holders.
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PATENTS LIBRARY

Some remarks and reminders on
general patent matters bear making.
As most readers will understand,
the British Patents reported in these
columns are selected from the
latest batches published (at the
rate of around 4,000 a month) by
the British Patent Office.

Once a week a new issue of
patent specifications is laid out for
public inspection in the library
attached to the British Patent Office
in Southampton Buildings, just off
London's Chancery Lane. Similarly,
issues are laid out at other libraries
round the country. At the same time
copies of the specifications are
made available for purchase from
the Patent Office Sales Branch by
any member of the public at 25p
each, post free.

At first sight this publishing of
orotected ideas seems a contradic-
tion in terms. A patent application
is made by an inventor who wishes
to protect or monopolise his idea
for a number of years. While the
application is examined by the
British Patent Office it is kept rigidly
secret from the public; only the
title, name and application date are
listed in the public card indexes
kept in the library. But when the
application has been accepted and
is published, its content is there
for all to read. So what protection
is a patent providing for the inven-
tor? And would it not have been
hetter for them simply to keep the
A=tails of his invention secret and
not involve himself in the expense
of securing a patent (likelv to be
at least £100 if handled by a Patent
Agent)?

PATENT CONTENTS

A patent specification is worded
in a language which many people
regard as an incomprehensible
mixture of legal and technical
jargon. After a legally worded pre-
amble, every specification launches
into a general description of the
invention and then moves on to a
specific description {usually with
drawings) which explains in detail
how one or more practical embodi-
ments of the invention actually
work.

Every patent specification ends
with a set of claims which are the

Cop‘ies of Patents can-bé .
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most important part when monopoly

-d infringement are considered.
The claims define the scope of
monopoly which the Patent Office
has agreed to allow the inventor,
having carried out searches through
previously puhlished patents.

If a claim is too broad, it may
“catch™ a large number of 'in-
fringing’’ articles, but it may also
embrace articles that are known to
be old. So the claim is in practice
invalid. And anyone concerned and
believing that the claims of a freshly
published patent are obviously
invalid can either ignore them or
legally oppose them at a Patent
Office Hearing.

ADVANTAGES OF PUBLISHING

Publishing patents also serves to
enhance the richness of human
knowledge and once a patent has
expired (even if the full £300 worth
of annual renewal fees are paid, a
British patent can only last 16
years) all that it discloses and
claims becomes part of the public
domain. The basic reasoning is
that the inventor is granted a limited
monopoly in return for disclosing
his idea rather than keeping it
secret. Incidentally, laying open
the details of an invention to the
public also serves as something of
an advertisement for the owner of
the patent, who may be apprcached
by manufacturers who wish to make
what he claims under a licence.

It is a basic canon of patent law
throughout the world that (subject
to a very few exceptions) no one
can patent an invention once it has
been disclosed to the public. Thus,
usually, once an invention has been
published (e.g. in a book or maga-
zine, or offered for sale) no one,
the inventor included, can subse-
quently patent it. But it is perfectly
safe for an inventor to lodge an
application (even if it is accom-
panied only by a Provisional Speci-
fication, which simply lies fallow
at the Patent Office for a year) and
then immediately publish his inven-
tion. Making the patent application
generates a priority date which
safeguards subsequent disclosure.

Where details of a circuit or con-
struction are given in a magazine
with d-i-y slant, e.g. Practical
Electronics or Everyday Electronics,
it would not normally be possible
for anyone to apply for a patent,

tained from the Patent Qrglce, Sales,”St. Mary Cray, Orpington, Kent. Price 25p each

0Ooo

for anything disclosed, after pub-
lication. However, if a contributor
had already applied for a patent
before the appearance of the article
describing his design, then the
appearance of that article would
not in itself invalidate any patent
subsequently granted.

LEGAL ACTION

Because the long arm of patent
law moves slowly, there is often a

gap of several years between
original application and final
acceptance and grant. Thus it is

perfectly possible that a circuit or
design published in a magazine
such as this could already be the
subject of a pending patent appli-
cation which will not come into
legal force until months or even
years after the appearance of the
relevant magazine issue.

Usually no action for infringement
can ever be taken on a pending
patent application (remember, they
are kept secret so it would be
grossly unreasonable if such action
could be taken) this could under
certain circumstances mean that
designs to be found in some back
numbers are only now protected
by patents.

In practice these circumstances
have never presented problems and
are unlikely ever to do so, largely
because the law is not often an ass.
For instance, it is so unikely as to
be inconceivable that the owner of
a patent would ever be in a position
to know who was making a ‘“one-
off’" model of his design in the
privacy of his own home or garden
shed.

But anyone considering an ex-
pensive production run of any con-
struction should always try and
discover whether or not patent
rights (perhaps owned by some
completely different third party)
are involved before embarking on
such a project. For this reason it
would seem in the interests of
everyone if contributors with d-i-y
projects included a reference by
number to any relevant patents or
patent applications.

Finally,. readers believing that
thev have a patent problem on
their hands should seek advice from
a Patent Agent; no one on Practical
Electronics can enter into corres-
pondence on such matters.
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Save a massive £10 on the
popular Sinclair Cambridge kit...

now only £14-95!

{PLUS VAT)

An advanced 4-function
calculatorin kit form
The Cambridge kit is

the world’s largest-

selling calculator kit.

1t’s not surprising — no other
calculator matches the
Sinclair Cambridge in
functional value for money;
and buying in kit form, you
make a substantial saving.

Features of the Sinclair
Cambridge
+%Uniquely handy package.
41" x2"x %", weight 3% oz.
+-Standard keyboard. All you
need for complex calculations.
~~Clear-last-entry feature.
+Fully-floating decimal point.
“-Algebraiclogic. ’
Four operators (4+, —, x, =),
with constant on all four.
+Constant acts as last entry
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Now, simplified manufacture
and continuing demand mean
we can reduce even the kit price
by a handsome £10. Forunder
£15 (plus VAT), you get the

in a calculation.

2 Constant and algebraic
logic combine toactasa
limited memory, allowing
complex calculationsona

calculator costing less
than £17.
+Calculatesto 8
significant digits.
«Clear, bright 8-digit
display.
+Operates for weekson
four U16-type batteries.

reliable package — plus the
interest and entertainment of
building ityourself !

Truly pocket-sized

With all its calculating capability,
the Cambridge still measures just
41" x2"x 1" That means you can
carry the Cambridge wherever you
go without inconvenience — it fits in
your pocket with barely a bulge. It
runs on ordinary U16-type batteries G
which give weeks of normal use - 7
before replacement. ) D//
Easy to assemble ; %//////////////
All parts are supplied — all you need .
provide is asolderingiron and a pairof ™ s
cutters. Complete step-by-step instructions are
provided, and our service department will back
you throughoutif you’ve any queries or problems

Total cost? Just£16.45!

The Sinclair Cambridge kit is supplied to you

direct from the manufacturer. Ready assembled,
itcosts £27-46 —so you‘resaving £11 1 Of course %
we’'ll be happy to supply you with one ready-
assembled if you prefer —it's still farand away

the best calculator value on the market.

power to handle complex 3 . Y /
calculations in a compact, \oRE)) ”7///// /
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A complete kit!

The kit comes to you packaged in a
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge,

Assembly time is about 3 hours.

Contents:
. Coil.
. Large-scale integrated circuit.
. Interface chip.

. Thick-film resistor pack.

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

. Printed circuit board.

. Keyboard panel.

. Electronic compcnents pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off
switch.
10. Soft wallet.

This valuable book —free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
tallying, and so on —then you'll get more
than your money’s worth,

Butif you wantto get even more out of it,
you can go one step further and learn
how to unlock the full potential of this

How ? It's all explained in this unique
booklet, written by a leading calculator
design consultant. In its fact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
outcomplex calculations.

Sinci=ir-

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire

Reg.no: 699483 England

VAT Reg.no:213 8170 88
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Why only Sinclair can make you this offer

Thereason’s simple : only Sinclair— Europe’s largest electronic calculator
manufacturer —have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic
calculatorin the world. In spite of being one of the more expensive of the small
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
Butthatinitself wouldnt be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them —the Sinclair Project 80 stereo modules.

Itseemed only logital to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit !

Take advantage of this money-back, no-risks offer today

The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and
we'llrefund your money without question. Ali parts are tested and checked before
despatch —and we guarantee a correctly-assembled calculator for one year.
Simply fillin the preferential orderform below and slip itin the post today.

Price in kit form: £14-95 + £1-50 VAT. (Total: £16:45)
Price fully built: £24-95 4 £2-50 VAT. (Total: £27-45)

——

To: Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire, PE17 4HJ .
ame

Please send me

[[]a Sinclair Cambridge Calculator kit at
£14-95 -|- £1:50 VAT (Total: £16-45)
[a Sinclair Cambridge calculator ready A

built at £24-95 + £2.50 VAT ddress
(Total: £27+45)

*| enclose chequeforf___ made
out to Sinclair Radionics Ltd, and
crossed.

*Please debit my *Barclaycard/Access
account. Account number

ETETE Pl

I *Delete as required. PLEASE PRINT
¢ r _°r 1 [ 7 ' T ¥ 1T T 1T JI°"I.
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A SELECTION FROM OUR POSTBAG

6ood olde days!

For over twenty years, 1 have
been an inveterate constructor. In
my early days they were the designs
of people more clever than myself.
Then, with increasing knowledge
and experience, 1 began to try my
hand at designing my »
circuits.

An essential part of my appren-
ticeship was acquiring the expertise
essential if one was to become a
skilful ‘“chassis basher”, out of
aluminium, mild steel or tin plate.
A chassis was an essential pre-
requisite for use with valves, which
were, for the benefit of those who
haven’t seen one, made of glass with
bits of metal inside them. The
valves usually glowed dull red
(that’s the filament, son), sometimes
got very hot, and sometimes
“bit” hard if one got careless. |
ended up in hospital once when 1
got careless whilst working on high
power transmitters. )

A well laid out, and carefully
constructed chassis, imbued its con-
structor with a feeling of euphoria,
whilst he sniffed at the delicate
aroma of hot valves, warm Bakelite
and warm transformer impregnant,
occasionally enlivened by over
heated resistors.—What joy! What
contentment !

Then along came the transistor.
I had to discard most of my pain-
fully acquired wisdom and start
learning again. Early results were
most discouraging, but I persevered,
and, slowly, success came my way.
But some of the pleasure had gone.
A tag board here, a turret tag there.
The resulting rat’s nest on an s.r.b.p.
board possibly worked, but it
looked ghastly and meant that one
less skill to be exercised.

To cap it all, along came i.c.s,
and, again, less skill was required
on the part of the constructor. A
few i.c.s, and sundry components
mounted on a bit of “holey” s.r.b.p.
board (Veroboard) and there it was.
It may have worked, but did it
really take much ‘“constructing”?—
I personally don’t think so.

Over the period of time since I
first entered the world of electronics,
the individual constructor has had
to exercise less and less skill, more
and more is done for him. In this
world of “instant” instants, who has
the time to learn a new set of skills
to really build or construct some-
thing different, something unique?
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It is a chastening thought, and, I
think, a saddening one, to reflect on
the electronics constructors lot in,
say, ten years’ time. You want to
“build” a radio, son? You'd like
to build a SOW stereo amplifier?
Here are three ‘“‘cubular modules”,
press the top of that one, there’s
the radio you built. Plug the other
two into the mains, plug in your
sound source and there’s the stereo
amplifier you built.

Where’s the fun? Where’s the
pleasure of actually constructing
something with your own hands?
Fun? Pleasure? 1 for one, mourn
the passing of the valve; the passing
of the early transistor days.—Those

were the days. )
H. T. Kitchen,
Bulkington, Warks.

Fog warning system

Sir,—With the perennial concern
for Motorway safety 1 feel you
should know about a fog warning
system | have devised after a con-
siderable period of experimentation.

In principle it monitors the whole
of the Motorway, is automatically
triggered by fog or smoke and pro-
vides advance warning to motorists
300m prior to the affected area.

The basic system is as follows
(See Fig. 1). A light beam is directed
along the Motorway verge in the
direction of oncoming traffic to an
optical receiver 300m away. While
the beam is maintained a relay con-
trols another signal lamp directed
to a receiver a further 300m along
the Motorway verge and so on.
Such a chain is optically possible
since Motorways are practically

WARNING LAMPS

straight and level and there are no
obstructions along the verges.

If the beam is interrupted by fog,
heavy rain, snow or smoke the
receiver causes the relay to change
over and transfer power from the
following signal lamp to multivi-
brator controlled warning lamps.
The net result is that all lamps in
the chain are cancelled and warn-
ing lamps are left to flash warning
of danger.

The optical receiver consists of a

‘long collimator tube, matt black

inside, which directs the light beam
from the lamp to a 44in concave
mirror and light dependent resistor
which almost forms the focus. Simi-
larly the transmitter has a 44in con-
cave mirror fed from a 10V, 1A
bulb. This supply is obtained from
a tapped car battery (older kind)
which also sources two groups of
six 35V, O3A bulbs in a series
parallel arrangement making up the
collector loads to a multivibrator
circuit.

A modification to the system is
the inclusion of a lamp pulser
(multivibrator). This permits the
system to be used over long dis-
tances. If, say, fog were were only
affecting a section of the Motor-
way the closing of the relay would
operate the warning lamps and the
pulser. For that transmitter path
where there was no fog the pulser
would cause the lamp to flash, this
would restore the ‘“all-clear” to the
other units along the Motorway.

By carefully timing the pulses and
adding a suitable delay to each
receiver it is possbile to have two
fog affected units showing a warn-
ing and the rest of the chain show-
ing “all-clear.”

From the circuits devised, field
trials have been encouraging. Some
further experiments have been con-
ducted using modulated light, but
it is a matter for further study as
to which of these ideas is the most
suitable, but the writer believes that
it should not be beyond the abilities
of, say, students working for A
level physics to devise a practical
solution, working on these lines, to
a national problem.

G. Cozens,
Bartley,
Southampton
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Fig. 1. Basic receiver/transmitter unit for controlling fog warning lamps on the

Motorway
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Psycho-sensitive
semiconductors ?

Sir—With reference to Mr. Brian
Baily’s article in P.E. April 74
about ESP 1 should like to propose
the following explanation of the
results he obtained from his experi-
ments on plants. I wish to point out
that this is merely a hypothesis and
that I have no evidence other than
that which | state:

In one of the programmes in the
recent BBC T.V. series “Young
Scientist of the Year!” the results of
a group of boys’ experiments on
growing plants in magnetic fields,
were presented. They found that
plants grown in a magnetic field
bent and grew along the lines of
force. Could this not be something
to do with the fact that there is
an atom of iron at the core of the
chlorophyll molecule, which may
render it magnetically sensitive?

It is possible that the molecules
align themselves along the lines of
force, presenting a coherent chain
of electrically resistive molecules,
whereas normally they would be in
an amorphous distribution. This
migration of the .vital chlorophyll
towards one point would explain
the tropic response of the plants
in the magnetic fields.

Is it not possible then, that if a
large, strong field is enough to cause
the plant to change its direction of
growth, the weak field surrounding
an electrically active brain would
be sufficient to align one or two

chains of molecules and thus cause
a change in the cells’ resistance?

The shrimps’ nervous system on
contact with the boiling water
would radiate a field of far greater
strength than normal, this would
be selected by the plant and the
appropriate change in resistance
would occur. 1 propose that a con-
centrating mind, regardless of the
subject of that concentration, pro-
duces a field strong enough for the
plant to detect.

Assuming this theory to be cor-
rect, there must be other chemicals
possessing the same property, in
which case it is not hard to imagine,
in the not-too-distant future, the
invention of a psycho-sensitive
semiconductor device. This would
be a boon for handicapped people
who would be able to turn on
equipment merely by thinking about
it, no physical help required.

P. Watson,
Bedfordshire.

Sir—A short while ago, my wife
and 1 decided to change the posi-
tion of the furniture in our lounge.
The arrangement we chose meant
that the colour television would
not plug directly into the socket,
so | decided to use an extension
cable. The only one which was
available was a 150ft cable which
I use with the electric lawn mower.

Being the cautious type I checked
that the television would not over-
load the cable and as the cable

was rated at SA and the television
consumption 245W, which is just
over 1A at 240V, 1 decided that it
would be safe. As you can imagine,
150ft of cable across a lounge leaves
quite a lot to spare so 1 coiled it
neatly and put it behind the
television.

| offered a neighbour of mine the
use of my lawn mower as he was
having trouble coping with a thick
growth, As the cable on the machine
was not long enough 1 also offered
the extension cable, this was when
I found to my horror that the
neatly coiled cable had welded itself
together, it had apparently acted as
a heating coil with 1A being suf-
ficient to create enough heat to ruin
all but 15ft of the cable. During
this time the cable ‘has not short
circuited or failed but it has left
a nasty burn mark on the carpet.

I had wondered why the cat had
taken to sleeping under the tele-
vision, she usually finds the warmest

position to curl up. )
R. F. Burgin,

Witham,
Essex.

According to |.E.E. regulations
current ratings for cable are based
on a fixed ambient air temperature.
Any heat arising from the cable
caused through coiling must derate
this figure. The combination of heat
generated in a long cable magnified
by coiling and the cat probably
contributed to the thermoplastic
insulation deteriorating.—Ed

SOUND SYNTHESIS FOR THE AMATEUR

Practical Electronics July 1974

Due to the unprecedented number of ietters we have received
from readers stating their disappointment at not being able
to attend the P.E. Audio Fair lectures, and more recently
the lecture given at Essex University, we have decided to
make available (at a small fee) to Clubs, Schools and Uni-
versities a taped recording and colour slides of the lecture.

Entitied *“SOUND SYNTHESIS FOR THE AMATEUR’’ the tape runs
for approximately 45 minutes at 7} lp.s. and was recorded
on a Philips N4450 domestic recorder.
contain waveforms, block diagrams and circuits on the varlous
sections of the P.E. Synthesiser.
and slides are available and requests will be dealt with in
strict rotation of receipt.

The colour slides

Only two sets of tapes

it is regretted that this service can only be offered to CLUBS,
SCHOOLS, and UNIVERSITIES.

handling and postai charges.
to cover any damage to tapes or slides, is also required.

The charge is £1 to cover
A refundable deposit of £5,

Requests for the tape and stides (with date of proposed use)
should be addressed to:

The Editor, Practical Electronics, Fleetway Houss, Farringdon

Street, London, E.C.4.

it Is regretted that we can only handle postal requests.
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SONAX ELECTRONICS

FANTASTIC
KIT OFFER

”= RONDO

= N vyv ;
complete quadraphonic
° ° AS FEATURED IN
Hi-Fi SYStem PRACTICAL ELECTRONICS
There's never been an offer like it! Construct this 80 watt RMS Quadraphonic System with 4 matched high
performance speakers. All finishes including polishing of cabinets and brushing and anodising of metal work

are already completed. You can achieve the finest production finish and the styling wili do justice to any
room setting.

PLEASE SEND ME PLEASE TICK BOX ADDITIONAL ITEMS
CBS SQ* MATRIX DECODER . RONDO CASE . COMPLETE SET OF 4 EDGE- .
*TM (BS Complete kit. Post Free. £8-000 Post Free. + VAT i9p £1-920] CONNECTORS £1-440]
Inc, CBS Licence Fee + VAT B0p HARDWARE PACK d Post Free, + VAT l4p
PREAMPLIFIER BOARD £330 Post Free. + VAT 22p £2-200] compLETE SET OF PATCH £3:54[]
Complete kit. Post Free. - VAT 33p CONTROL SECTION FASCIA BOARDS AND FANNING STRIP
MASTER YOL./TONE/BALANCE  £9-35[ ] CTION Sl o 36, 378500 Piug and socket and 24 way edge-
BOARD Complete kit. b P connector Post Free. + VAT 35p
Post Free. - VAT 93p STEREO DECODER KIT INC. £5-95[ ] TUNER SECTION FASCIA AND ~ £3.85[ ")
POWER AMP BOARD AND £8:25] BEACON  Post Free. + VAT 59p &wl?l?grv Post Free. -+ VAT 38p
HEATSINK (Stereo Pair) STEREO DECODER READY £7-640 ) bt e romeioER  £1:250]
Cor;\plete kit. Per Board. BUILT AND TESTED
ost Free. + VAT 82p Post Free. -+ VAT 76 Post Free. + VAT I2p
POWER SUPPLY BOARD £5-50(] " : P QUAD SELECTOR SWITCH £1-43(]
COMPLETE Post Free. -+ VAT 55p ALSO—Suitable record Post Free. + VAT l4p
MAIN SMOOTHING CAPACITORS £ |-65[ ] P!2Ying equipment A D L END CAPS  £3-30(]
(Two reqd.) Post Free. + VAT 166 rer psir _ GOLDRING G101/2 TURNTABLE £23900 ] $ipk TRINMS rors e vt 33
AINS TRANSFORMER 5 Less Cartridge . p
" o+ va sa, £6°870] Poxe Free. -+ VAT 239 S AOD0 DTN 17:50
CHASSIS-PUNCHED AND . DEUTSCHE ELAC STS 144/17 £7-90 1 vin pV Sensitivity £17-50(]
DRILLED WITH SCREENS £3-570] Cxarrince L bigh Performance

Post Free. + VAT £175
b VAT 3 5 \ -
Post Free, -+ 5p Post Free. + VAT 79p TUNI . DIAL ASSEMBLY £|0'4ZD
SPEAKER KITS Al components parts for “Rondo’ loudspeaker assemblies| Complete with Meter and

are available, including special precision machined wrapround cabinets for very easy| Calibrated Electro-luminescent

construction and perfect professional finish—as shown in fig. 7.9 of January 1974 issue. Dial Post Free. + VAT £1-04
COMPLETE SPEAKER KIT WITH 4 DRIVE UNITS, |BASS DRIVE UNITS (2 per cabinet) £4-25
CROSSOVER WADDING, ETC. INCLUDING CABINETS Post Free. + VAT 42p
Price Per Pair £34.50 D EACH
Post £1. -+ VAT £3-55 TWEETERS (2 per cabinet) ) £|.20 D
Post Free. + VAT I2p
-SAVE £7 1 EACH
SClAL OFFE S ) E £ CROSSOVER KIT (] per cabinet) 27 £2.75 D
peaker kits (as required for Rondo of Post Free. + VAT 27p
Post £2. + VAT £6:40 £62:00 [ ] EACH

DETAILS OF ANCILLARY KITs [ ]

We apologize to our customers for any inconvenience caused by delay
in delivery. This is due to tremendous demand for our products and we
are endeavouring to clear back-log with all possible speed.

Comprising 16 loudspeaker drive units, FOUR 5 element crossover networks
including 12 prewound coils, four fully machined and polished wrap-round
cabinets, four routered front and four routered back panels. 72 feet of coded
coloured wire, four recess panels containing din and 4mm sockets, 24 lengths
of 2" thick special acoustic wadding and latest acoustically transparent Declon

froncsiolcomPlscelthelfnihe g BLOCK CAPITALS PLEASE

MONEY ENCLOSED £......noiiiiiiiiiiiiieiiiiiiieiieieeenas CHEQUE/P.O./MONEY ORDER

INAME oottt et e ettt teseseesseasssasaaetesasasstesstosueeanesssnssstossasssassssesassssssessosnsenessstsosssosnsssassnnscnas
A D D RES S  oooiiiiiiieeeeeeeeansestnssssssssssssssssssssssssesssssssssnassosssstossasstssssaesennsssssnssssstnstosatesssosssssssustossanton
POST TO:

SONAX ELECTRONICS, Spencer House, Brettenham Rd., Edmonton, London, N;.18
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VALVE MAIL ORDER CO.

l6a WELLFIELD ROAD, LONDON SWi6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE TRANSFORMERS
Express posnre Ip for first transistor, Ip thereafter, over

ten post free. INTEGRATED CIRCUITS Sp + {p each added

0 | £p 1 2 [T) SAFETY MAINS ISOLATING TRANSFORMERS
1IN21 0,27 FAZi1 1.18 | BY213 0.25 | OAZ205 0-48 | 28170 10 Prim. 120/240V. Sec 120/240V Centre Tapped and Screaned
i AFZ12  3-00 { BYZ10 0.45 | OAZ206 0-45 | Z8371 0-18
{:zg 8:: ABY26  0-25 | BYZI1 0-40 | OAZ207 0.45 | ZT21 085 ALSO AV.AILADL! WITH 115/120V SEC. WINDING
IN263 0-50 ABY27 U-30 | BYZ12  0-40 | OAZ208 (-40 | ZT43 0-85 Ref. YA Weight

ABY28  u¥6 | BYZ1S 0.35 | OAZ209 0-40 | ZTX107 0-1%

INoss 036 |ASY29 080 | pyzic  rgs | OAZ210 0.0 | ZTX10 010
INT26A G20 | ABYSS 088 | pouio 0| 0AZSI1 0.40 | ZTX300 014 in
INOl4 9.8 | ASYS0 00| B 0AZ222 040 | ZTX304 034
IN4007 018 | ABYS1  0-40 | BZYSS8  0-10 | 0AZ293 046 [ ZTX500 015
0.85 | ABY6S 080 | CL11  0-85 | 0AZ224 0-46 | ZTX603 0-18

18131  0-18 | ABY¥55  0.20 | CRB1/06 0-80 | OAZ241 0-85 | ZTX681 0.25

No. (Watts) Ib oz
07 20 ) 8

)
L)

ococomoNno

@00 0w
—NNaALONOON

2885
R e i
ANNOO~=0vOO
XX X X XX XX XN
WOOADDWONCT

Fof XXX XXX XXX
®Xi--Somwo
—OO0O@MBNNOO

1
!
18202 0.8 | ABY62  0-26 | CRB1/40 0.45 | 0AZ242 0-15 |
26371  0-40 | ABY66  0.33 | C84B 1:90 | OAZ244 0-26 | INTEGRATED [
2G381  0-ge | ABZ21  1.00 | CB10B 350 | OAZ246 0-15 | CIRCUITS |
2G414  0-30 | ABZ23 075 [ DDOOD 016 | 0AZ200 0-38 | , 00 080 IS
26417 0.6 | AUI0OL  1-50 | DD003  0-16 | 0C18 1-00 i AUTO TRANSFORMERS
N04 oOgp | AUYlo 100 |DDO0s 086 | ocler .00 7401 080 ize Auto Taps P
uNe97 016 | BCI07 018 | DD007 040 | oClo 5o | 7402 41 ¢
2Neps 030 | BC108 018 | DD008 038 | 0C20 200 | 7403 o850 58x 51 x 0-115-210-240 134
2N708 010 BC109 018 | GDS 033 [oc22  1.00 | 7404 g 70% 67x 61 0.115-210-240 2-64
: 12 | BCl113 018 [GD4 010 | 0C23  1.85 | 40 89x 7.7 % 0-115.200.220.240 3.18
iN7os o | BCLIS gpe o83 )ocu 107400 240 99 96 x s
2N709  0-40 | BCL16 20 | GD8 085 | oc2e  o-40 | 2907 & 1240 x 12 x o 920
2N1091 0-55 | BCl16A 0-23 | GD12 0-10 | 0C28 0-40 ( 000 33 14:0x 13-4 x . 1671
2N1131 .88 | BC118  0-80 | GET102 0-50 | 0C28  0-70 o 20 1440 x 159 x :: 24-19
O NTIa2 BC1al  0-80 | GETIO3 040|oc2zs  oes | 7410 80 1742 % 166 x " 31-57
aN1302 018 | BC122  0-20 1 GET113 0-35 | ocs0  0-40 24-6x 13418 5 397

CASED AUTO TRANSFORMERS
9N1306 0-22 | BC140 0-85 | GET116 0-85 | 0C41 035 | 7416 &:g 115 500W enclosed transformer, with mains lead and two 115V
outlet sockets, £9-49, P & P 67p. 20W version, £2.02,P & P 22p.

. 70 | 7422 £8 L AGE SER ISOLA

anisos o058 | BOMS  O1F GUTHE 040\ 00 1B |75 o0 PRIMARY 200250 YOLTS 13 AND/OR 24 VOLY RANGE
2N2147  0-76 BC1S8  0-18 | GET881 0-25 | 0C45 0.18 | 7438 0-87 R Weight Size cm Secondary Windings P & P
2N3148 060 | B 53 | GET882 o088 | 9C4 -18 | 2427 037 T 12V 24V Ib oz : £
aN2160 100 | BCI60 068 | GIUREE 088 | OcdiM 018 | ;05 g.q8 i S 8 48x 2:9x 12Vt 025Ax2 134
2N2218 083 | BCIGO 014 | GRTEES 04D ) 0Cds 087 | .50 g9 I 4 6lx 58x 1-59
2N2319 085 | BCYSL 048\ GRXG4 0981 0Co7 080 | ;. gy 112 70x 64x 12Vat (Ax2  2:09
iN3se9A 06 | BCYS2 180 | GEX4o 048 | ocss  odo | 700 O 112 10X 64 2,08
aN2e4d 199 | BCYSS 088 | GEROAL 0481 000 080 (7,57 gqy 38 89x 80~ is2
2N2613  0-88 | BCY3L 048 ) UM 08D | 0CG8 050\ 7055 g4 58 99x 89x 3.96
N6 050 | BOYSD 08 QU 020195 8340 0 6 4 99x 96x 12VatSAx2 467
2N2004 020 | Sl 080 | GITM 060 | 0C7 0-35 | THLAN 085 612 99x102x 0-12V at SAx2 s-61
IN2004A 088 | JCUE 000 | HGloos 080 | oors  op | 7442 85 812 121 99x 12Vat8Ax2 722

e 033|BCY70 015 | HEl00A 080 | 0o7s 080 | 1480 080 1l 8 140x 96x 12Vat 10AXx2 920
2N2007  0-88 | Lol 050 | MaTIO0 0.80 | gors 30 | 7451 090 1S 8 140x121x 12V at 1ISAx2 1694
gz 018 JOT) 060 | MATIOL 088 ocre  oa0 63 om0 32 0 172x153x 12V at 30Ax2 3128
aNge3e 010 | BCZLL  0-80 ) MATIZ0 080 0CT7 085 | 1560 g0 Size ’ Vs?c';',.'.,,",f‘#,f.' I3
aN3oed 050 | BDIZL 100 | MATIZL 088 | 0CT8 SE |7410 o038 Ib oz 4
3N3055 0-80 | BOI2E 100 | e es 100 | 9Ch 7472 05 | 4 61x 58x 48 0-12-15.20-24-30V 156
aNg70oz o1 | BD124  0-80) BIFZS60 11 O8I 7478 0-44 10 2 4 70x 67x 6 211
aNs7os 015 | BDYLL 148 | MI53E0 078 | 0CBID 088 | 707y g48 20 3 4 89x 77x " 318
aNsjos ol | BELS 023 | MIRMO 000 | OCAIM 080 |75  ggp 30 4.8 99x 83x noon 396
aNsro7 o138 | BEICT 080 | MEEI0T Bae | Q0SIDM 0181706 gus 40 6 4 99x 96x a2 467
N300 010 [ BEIOT OB | e oan|gcsiz 048 |, g 50 612 12:1x 86x . 583
aN3710 0.1 | BF173 MPrios oge | 9582 983 17482 0-87 60 8 0 121x 93x " 694
aNs71l ol | BR16L 035 | MEFIO0 0401 0C82D 085|755 190 80 12 0 121x118x 2 900
aNsgly .36 | BF184  0.22 0C83  0-86 | 7444 1:00 00 1312 140x102x11- " " 1-36
aN4z8p 080 | BEISS 03 NETI2e 080 gcee, 2301 748 0-80 50 vOLT
ggggg; 8:: BF195 018 | NKT213 0.86 | 06122 1.00 ;:S?A g‘;g n “’\A;;J(h: Size cm. Secandery Taps ‘:P
28301 050 | BRISS 010\ NETI4 084 0C128 110 740" g7 ; 112 70% 64x 61 0-1925-33-40-50V  2:09
28304 1.16 | BF107 0-18 T 0C13! 0-40 | 7403 075 212 83x 7-4x 3.08
28501 .76 | BF861 NKT217 045 | 0C140 068 | 7494 0-85 5 7-9x 89x & . 426
28703 1.00 | BF89S -8 | NKT218 118 | 0C141  0-80 | 7 05 0-85 6 9:9 % 10-2 x . 579
AA129 0-80 | BFX12 0-820 MK %g g:ls 0C189  0-20 | 7404 100 10 12-1 x 10-5 x t 7.69
AAZ12 078 | BEX1S  0.86 | NKTU22 030 | 0C170  0-88 | 7497 32 12 140 x 102 x " 11-38
AAz13 010 | BEX29 088 | NUTH24 088 0C171 080 | 74100  g18 18 14-0 x 127 x " 12:40
AO107  0-35 | BFX30 0.28 24| 00200 088 | 74107 .51 0 25 172 %127 x 14 . 18-62
A0125  0.28 | BFX35 098 | NKT371 0-80 ( 0C201  0.80 | 14150  oo% RANGE
AC127 0.8 | BFX63  0.50 | NKT272 0-20 | 0C202  0-80 | 74111 .86 Weight i Secondary Taps P
AC128 00 | BEX84 025 rER G 903 888 1718 100 No. 1b oz ) <
Al o! & ! o ‘ " . .
Ag}g; 83 BFX86 0-85 | NKT276 025 | 0C206 1-00 ;ﬁ-ﬂ %:g g 2 4 gg: ;; i 0-24-30-40-48-60V ;3
ACYl7 0-85 | BFX87 0.8 | NKT277 0-80 1 0C206 110 | 74122  ¢.80 9:9x 96 . 67
ACY18 0-27 | BFX88 0.22 | NKT278 0-25 | 0C207 100 | 74123 144 12:1 x 9-9 1
AOY19 .27 | BFY10 1.00 | NKT301 0-85 | 0C460 0-20 | 74141 1-00 121 x11-8 .20
ACY20 ¢-88 | BFY1l  0-50 | NKT304 098 | 00470  0-80 | 70165  1.44 14:0 x 102 10-83
ACY31 BFY17 040 | NKT403 0701 OCP71 100 | 74150  g.30 140 % 12-1 13:35
ACY23 016 | BEY18 048 | NETA04 060 | ORP1Z 088 | 74151 116 140 x 147 15.01
ACY327 -85 | BFY19 0.85 NKT;H o:’o ORP80 45 | 74154 230 i 172 % 127 22-10
ACY28 (-85 | BFY24 045 A3 ORP6Y 088 | 7055 1.5 0 2900 17:2x140 2474
ACYS9 .66 | BFY44 1.00 [ NKT778 0-85 | gX88 0-20 | 74156 1.18
AQY40 0.88 [ BEYSO  0-80 ' NXW777 088 | 8X631 048 |, jlgg NIATURE TRANSFORMERS WITH SCREENS
ACY41 o4g8 | BFYS1 020 ‘o0 | DX838 088 | o0 288 . mA Weight  Size cm. Vaits [4
ACY44 0.88 | BFY52 0:20 | OAS 080 | 8X640 075 A No. b oz

AD140 0-50 | BFY53 0-17 | OAs 018 [ 8X641  0-75 | 74174 180
AD149 0-80 | BFY64  0.45 | OA47 0-08 | BX642  0-60 | 74175  1.89
AD161 -39 | BFYS0 0.78 | 0A70 0-10 | 8X844  0.85 | 74376 144
AD162 030 | BBX37  0-60 ) OA71  0-80 | 3Xeé5 085 | 75,00  g.g0

Saaan

.30 ( B8X60 0-93 | OA73 018 | 71044 -
AFile 088 |BSX7é o01g|OA4 018 V15/30P o-'?: LAT0T R 8,60 1
AF115 085 | B8Y26  0-17 | OA79 010 74192 230

.10 | V30/201P 0-78

AF116 0.5 | BSY27 080 | 0A8l 0-10 74193 80

“1}7 8,3 BBYS1 0-50 | OA8S 0-18 | V60/201  0-50 | ;100 1o

AF118  0.50 | BBYD5A 0.18 | OAS6 0-15 | v60/201P 0-78 )
n 0A90 0-0' 74196 1.44

AF119  0-20 | BBY9S 013 7 | XA101  0-10 A Tiss

AF134 0-80 | BT102/500R 0A91 007 { XA102 0-18 | 7419 .

0

020, 020
20-12-0-12-20
0-15-20,°0-15-20
01827 01527
0A95 007 | XAl51 015 | 74107 188 AR AN Y

AANDALN
XXX XX X XXX XXX

DoONeANGIwAN
CWWO-BO—RO—®
R peteTererel
HON—BOLLOPDR
XXX X X X X X X X X X
NYNeLwR AW AN
NYbo-—an-—phond

.76
AF126  0.30 | BTY42  0-98 | OA200  0-08 | XA152 015 | 74198 316

AFla7 00 | BTY79/100R ox20s g:ég XA::; :-g 74190 2.88 DD 100/0 FOR V.A.T.
2 XA -

API76 08 | BTYTOUOOR | OA3Li %8| XBlo1 048 | Plugin sockets INCLUDING P. & P.
AF180  o.85 | BY100 018 | 0AZ201 0.45 | XB102 14 pin DIL =

AF181  0-50 | BY126  0.14 | 0AZ202 0-45 | XB103  0-35 015 BARRIE l t

AF186 0-40 | BY127 015 | 0AZ203 0-45 | XB113  0-30 | 16 pin DILo‘" e ec ronlcs
. Op;nbdailydto callers: Mon.-Fri. 9 a.m.-5 p.m.

alves, Tubes and Transiscors - Closed Sat. | p.m.-3 p.m. | Prices correct . /

o W o TS gy P | Pries core TELEPHONE: 01-488 3316/8

All orders subject to V.A.T. at 10%, rate. This must NEAREST TUBE STATIONS ALDGATE & ALDGATE EAST

OAZ200 0.30 —low profile
FY19 118 2 < XB121 08
A BY182 085 | 0AZ204 0-45 3, THE MINORIES, LONDON EC3N 1BJ
be added to the total order including postage. i to press.
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L'tp
Tra n nies * ZI:IS.E:.‘!-NCLUSIVE

* Retall Shop open 9 to
4 Bush House,

5.30 Mon. to Sat.
Bush Faif, Haflow, % Post & Package 15p.

SP352

SP352

MK50250N—NEW MOSTEK ALARM CLOCK IC £8-00 + VAT = £6-60
24hr format—Aiarm—Snooze—Multiplexed 4 to 6 digit display—etc. This is a high
performance clock IC from Mostek &rporatlon at a break-through price.
BUILD AN ATTRACTIVE DIGITAL ALARM CLOCK WITH RADIO TURN-ON
A kit of all parts except case and switches for a digitai aiarm clock with radio turn-
on using the MK5020N and highly attractive SP352 0-55in displays (see above). The
kits include: Building instructions, MKS0250N, SP352 displays, all semiconductors,
resistors and capacitors, radio turn-on relay, miniature loudspeaker for alarm,
soldercon pins for IC socket, main PCB and digit mounting PCB. Both PCBs have
peen designed so that constructors of the 4 digit clock may easily expand their
unit to 6 digits at a iater date.
4 digit Kit £26-00 + VAT = £28-60
6 digit Kit £31-40 + VAT = £34-94
Send fof frea Information on low-cost kits using the MK50250N with LEDs. Minitrons,
otc. For details of the SP352 and other Beckman Displays available from us. see
our P.E. June or W.W._ Aprit ads. or send for free information.
CT5001 4 FUNCTION CALCULATOR IC £4-80 + VAT = £5-28
We have designed an exclting low-cost calculator for the amateur constructor
using this device—send for free intormation. ’
SLA7 0-33in RED LED DIGITAL DISPLAYS 'plug-in replacements for DL707
Pachof 4: 4 x £1-70 £6-80 + VAT = €7-48
Pack of 6:6 x £1:70 £10-20 + VAT = £11-22

CT7001 £16-50 + VAT =£18-15
This is the most sophisticated alarm clock IC on the market. Our data includes circuit
for 6 digit clock using 3 x SP352.

MM5316N
Data suppiied with all devices.

Also availabie separately at 10p per device.
NO P. & P. CHARGE for U.K. orders. Overseas P. & P. 50p.

SINTEL, 53 ASTON STREET, OXFORD

£15-00 + VAT = £16-50

EsseX- * 1974 Catalogue 20p.
BRIDGE i
SEMICONDUCTORS RECTI-
ACI26 14p OC44 16p FIERS
ACI27 16p OC4S 10p 1 Amp
ACI28 15p OC71  ilp 100V 22
AC:“& D (] b4 :&x ?," Includes
4
an(z, f:: 3:7|(|)?| ;:: THYRIS- o * D} 100W discotheque amp. with
ACI87 24p 2NI1132 28p TORS full mixing and PFL faciliti:;l.‘ s
ACIB8  24r °“N2904 1 Amp . -75.
ACI87K ;_3: N2926  1lp SOV 29p * Stereo headphone with boom
ACIR8K 23p 2N30S3 26p 100V 32p microphone.. £9-90.
ADI49 p 2N30S4 s5p 200V Mp * Trannies disco console with 2
ADI6l  33p 2N30SS d9p 400V d4p
ADI62 40p IN3T02 l4p 3 Amp ‘g;n';d SP25 Mk. IV turntables.
AF114  20p 2N3703 13p V. 39p ]
AFI1S 20p 2N3704 14p 100V ddp * Pair SOW Speakers €47-00
2
Q;Hg igp Zﬁﬂgi :;p Z%‘\? 2" OR COMPLETE SYSTEM £189-97,
BCI107 13: INIOT 13: 5 Amp B carriage £5-00. Terms availabie. r;o
BCI08 12p IN3708 1lp SOV 46p ;ep;s':; £10:16 monthly for 24
BCi109 13p 2N370 12p 100V §7p Sl
BCi147 13p 2N37i0 12p 200V 66p We stock a full range of Disco Equip-
BC148 1 IN37I1 12p 400V T7p ment. Send for list or pay a visit.
BC149 13p 2IN3819 35p TRIACS
BCIB% 13p 40361 S5 2 A&;p
BCI83 1lp 40362 Ssp 100V 33p
scims 10 e ew 2wy 2 | €1 BARGAIN PACKS
212 P ]
BC213  13p IN9I6 l= 6 Amp £1 10 Silicon NPN Power transis-
BC214  13p IN400I 7p 100V 66p tors (like 2N3055). Below spec.
BDI31 68p IN4002 S8p 200V 88p £1 30 Plastic FET's unmarked/un-
BD132 90p IN4003 10p 400V 99p tested. similar to 2N38&19 trandom
BF194 l6p IN4004 10p 10 Amp test showed good yield).
BF195 17p 1N4006 15p ‘1'00\/ 99p £1 20 TOS transistors NPN or PNP.
BF244  27p IN4148 6p 200V 1-32 state which. 2 to 5 amp wtested.
B ID BEa Ly ooy U €120 TOI8 tansistors PNP like
BEVS 175 NS0z 19 ZENER BCI78. BCI79. etc. Unested.
MP8I11 36: INS404 u: DIODES £1 30 Plastic Power NPN transistor
28 SOp INS406 28p 3:31033 TO220 case like 2N305S. Ultested.
OC2  S0p volt 11p each £1 10 _IQemral Purpose fully tested
S.
£1 200 mixed capacitors
£1 250 mixed resistors.
* Any S packs £4-50 *
. VEROBOARD
Resistors . o1 o1s
+ watt 5% carbon 1p i x 2* 2’:: ;J:
+ watt 5% carbon Ip 34 ox 3 27p 23p
I watt [0% carbon 3 3 xS 31p 31p
5 . L Pl dsy 82p 3p
range 10 ohms to 4-7 megohms. 17 % 33 £1-10 p
¢wattm/o2% .............. 4p 17 x 5 (Plain) %0p
range 10 ohms to | megohms. 'S""(";:Ccfe“g:(::rc’l ﬂ: o 452:
Pk. 36 Pins 20p 2p
E|ectro|ytic -] VOLUME CONTROLS
Potentiometers
.
Capacitors Carbon  track 5000 to 2:2MQ.
p - Log or Linear.
Single 13p. Dual gang ¢sterco) d4p.
6-3 VOLTY | 220uF 9 | 40 VOLT Single: type with D.P. switch 13p
68uF s4p | 680uF  17p | 47uF 64p extra.
150uF  64p llfs’ggui ;;P 100,F  9p
70uF  1lp s P | 68uF  10p
680uF  13p | 2000uF 43p | 220uF  ilp SRAERSBEOT':S SKELETON
1500uF 18p 470uF  19p Small  hi . q
gh quality type (lincar
2200uF 18p | 25 VOLT | 680wF 25 only). All valves 100-S meg ohms.
BOOWF 6P | 1o, F  g4p | 1000WF 28p —1 wart 6p cach
2200uF  44p ~2-5 watt 64p cach
22uF 64p
10 VOLT | 7
suF e | eEL 4P e3voLy
OE  oip | 1OuE 8 VISIT OUR RETAIL
1006 40 | 1souF  8p | IuF 6ip
20uF  Bp | aouF  10p | 22uF  6p SHOP AT BUSH FAIR
330uF  10p | 470uF 13p | 4-7TWE  6ip Monday to Saturday 9 to 5.30.
4T0uF  10p | cgouF  20p | 6:8uF  6ip
ouE on | lovowE 26 | BWE CP | sLiDE sWITCH
2 9 w P
2200uF 24p 2«&’,:,5 “: 68uF  10p SPST 11p each D.P.D.T. 13p each.
wvoLt | ! e o
150uF  13p
1SuF  64p| 40 VOLT [ 2204F 19p m:‘:g URE NEON
BuF 64p | 6-8BuF  6¢p | 330uF  22p
150uF  64p | I5KF 6tp | 4704F  26p 240;/ or 110V 1:4 Sp. S plus 4¢p
150uF 8p | 33uF 64p | 1000uF d4p CSib

C280 SERIES
250V

€296 SERIES

P.C. mounting:
0-15. 0-22 Sip. 0-33 7p. 0-47 94p. 0-68 12p. IuF Mp.

Mullard Polyester Capacitors

0-GIuF. 0-015. 0-022 34p. 0-033. 0-047, 0-068 dp. 01 4ip.

400V: 0-0014F. 0-0015. 0-0022. 0-0033. 0-
0-047. 0-068. 0-1 44p. 0+ 15 64p. 0-22 84p. 0-33 12p. 0-47 14
160V: 0-0)uF. 0-015. 0-022. 0-033. .

0-15. 0+22 $tp. 0-33 Tp. 0-47 $4p. 0-68 12p. |WF 14}p. 1-SuF 22p. 2-2uF 24p.

I-SuF 22p. 2-2uF 27p.

0047 3p. 0-0068. 0-01.0-015, 0-022. 0033 34p.

0-047. 0

068 “p.*g:l 4p. G-15 4p. 01 &4p.
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ENGINEERS

YOURSELF FORA -

BETTER JOB -~ MORE PAY!

Do you want promotion. a better job,
higher pay? “New Opportunities’ shows
you how to get them through a low-cost
B.L.LE.T. home ctudy course. There are no
{moks to buy and you can pay-as-you-
earn,

The B.I.E.T. guide to success should be
read by every ambitious engineer,

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

& IR @ CUT OUT THIS COUPON i Il B I
/7 CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the address below.

2y
Q0
-,

C. & G. Radio. TV O C. & G. LI Installa-

Practical Radio and 0O
Electronics (Tech-
natron)

Electronic  Engineer-

ing

Television Mainten-

o]
o]
ance and Servicing
General Radio and O
TV Engineering
Radio Servicing. Main- O
tenance and Repairs

Electronics. Mechanics
Radic Amateurs
Practical TV

Colour Television
Computer Electronics
C. & G. LI Radio TV
Servicing cert.

Post Master General
Ist & 2nd class certs.
€. & G. Electrical
Engineering Practise

0O 0O 0ODpooo

tions and Wiring
General

(Electrical Engineer-
ing)

Electrical installations O
and Wiring

C. & G. Electrical
Technicians (Prims.y)
C & G. Telecom O
munications

Electrical O I
Engineering l
Society of Engineers 0O

ToB.I.E.T. BPE O5 Aldermaston Court, Reading RG7 4PF oK [ePE os-

NAME (Block Capilals Please)
ADORESS

Other subjects
Accredited by C.A.C.C.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Practical Electronics

July 1974
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Time and again we are asked for reprints
of Wireless World constructional
projects: tape, disc, radio, amplifiers,
speakers, headphones. Demand
continues long after copies are out of
print. To meet the situation we have
collected fifteen of the most sought after
designs and put them in one inexpensive
book. And we’ve updated specifications
where necessary to include new
components which have become
available. A complete range of
instruments is presented, from the
Stuart tape recorder and Nelson-Jones
f.m. tuner, through the Bailey, Blomley
: and Linsley Hood amplifiers, to the
Bailey and Baxandall loudspeakers

—some of which have been accepted as
standard in the industry.

h__——

WIS T ALYV ST DR

high fidelity designs

£1 from newsagents and bookshops. A book from

WirelessWorld

m

Youve
sked forit

Practical Electronics July 1974
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The largest selection

BIB HI-FI ACCESSORIES

EX COMPUTER BOARDS
Packed with transistors, diodes, capacitors
and resistors—COMPONENT VALUE £1.50.
3 for ONLY 58p + p & p 30p

SPECIAL. As above PLUS Po“er Transistors
ONLY 55p each + p & p 1ip

STABILISED POWER HODULES
Complete mth cnrcu:t diagrams, etc. 89p
each+ p & pl
PAXOLINE BOARDS
41or 30p + p & p 20p

FIBRE-GLASS PRINTED

CIRCUIT BOARDS
163 x 4* approx. 2 tor 55p

DECON-DALO 33pC Marker

Etch resistant printed circuit marker pen
90p each

VEROBOARDS

Packs containing approx..
sizes, ali 0-1 matric 55p

REPANCO CHOKES & COILS
RF Chokes
CHL. 25mi 885p  CH2. 5-0mH £5p
CH3. 7-5mH 25p CH4. 10mN £5p

CHO. 1-5mH 25p

7 x 97 approx

50sq. ins. varlous

COILS
DRX1 Crystal set 31p DRR2 Dual range 48p

COIL FORMERS & CORES
NORMAN 1" Cores & Forniers 7p
2 Cores & Formers 8p

SWITCHES
DP/DT Toggle 25p $1P'/8T Toggle 18p

FUSES

(X% and lOnnn
.100m-\ 1-5A,
QUICK- BLOW 49 en

EARPHONES
Crystal 2-5nuu plug 33p
S5mm plug 33p

IOOInA, 200mA, 250mA,

ANTI-SURGE 8p ca.

% ohms 3-5mm plug 22p

DYNAMIC MICROPHONES
Bi223. 200 ohts plus onjott switeh and
2-5mm and 3-3imm plugs £1-60

3-WAY STEREO HEAD-

PHONE JUNCTION BOX
Hi01:

2-WAY CROSSOVER

NETWORK
#4007 80 ohius Imp. Insertion loss 3413 £1-21

SELECTED RESISTORS

R1. Our miy, | watt carbon—30 for 85p

CAR STEREO SPEAKERS

De Luxe Groov-Kieen
Model 42 £1°84
Chrome Finish Model 60 £1°50

Ref 36A. Record/Stylus Cleaning Kit 28p
Ref. 43. Record Care Kit £2:35

Ref. 31. Cassette Head Cleaner 54p

Ref. 32. Tape editing Kit £1.54

Model . Wire Stripper/Cutter 83p

Ref. P. Hi-Fi Cleaner 3lp

Retf. 324 Stylus Balance £1-36

Ref. J. Tape Head Cleaning Kit 51p
Ref. 34. Cassette Case £1-27

Ref. 56. Hi-Fi 8tereo Hints & Tips 32p

ANTEX SOLDERING IRONS
X25. 25 watt £1-93

CON 240,415 watt £2:15

Model €. 18 watt £2:-15

SK2. Noldering Kit £2-868

STANDS: 8T1 £1-21. 8T2 77p

SOLDER: 188WG Multicore 7oz 82p
V2SWG Toz 82p. IBSWG 221t 28p

22RW G Tube 22p

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 ¢
102 For model CN240 #°
1100 For miodel CCN240 o4 *
1101 For model CCN240 ¢~
1102 For model CCN240 §~
1020 For model 240 ¢~ 38p
1021 For model G240 ¢~
1022 For niodel G240 &~
For model X25 &
51 For model X256 ¢”
52 For model X25 &~

o

>

ELEMENTS
ECV 240 £1-16 ECCN 240 £1.32
56240 £1-18 EX 25 £1-18

ANTEX HEAT SINKS 10p

VAT included in sll
10p P. & P. (UK. only}.
please add extra for postage.

prices. Please add
Overseas orders-—

NEW COMPONENT PAK

BARGAINS

Pack

No. Qty. Description Price

(1 230 Reemstors inixed values approx.
count hy weight 0-55

PLUGS AND SOCKETS

WORLD SGOOP

JUMBO
SEMICONDUCTOR PACK

Transistors, Germ. snd Silicon Rectifiers,
Diodes, Triacs, Thyriators, [.Caand Zeners.
ALL NEW AND CODED.

APPROX. 100 PIECES
Offering the amateur a fantastic bargain Pak
and an enormous aaving—identification and
data sheet in every Pak.

ONLY £2 v « ¢ 200

EX-COMPUTER BOARDS—
BY THE BOXFULL!

BOCKETS 20 Boards packed with Semiconductors and
P8 35 DIN © Pin (8peaker) 0-06 } other Electronic Components. Each board
P8 36 DIN 3 Pin 0-10 | approx. size 8inx7in. All known type
P8 37 DIN 5 Pin 180° 0.10 | numbersand easily recognisable.
P8 38 DIN & Pin 240° 0-10 FANTASTIC VALUE AT
P8 39 Jack 2-5mm Switched 0-08 £2.20 N
P8 40 Jack 3-5mm Bwitched 010 per Box. P. & P. o2
P8 41 Jack }* 8witched 017
P8 42 Jack Stereo Switched 0-26 SPECIAL PURCHASE
EE Phone Single 0-06 | oN3055. Silicon Power Transistora NPN.
P8 44 Photio Double 0-10 | Famous manufacturers out-of-spec devices
P8 40 Car Aerial 0-09 | free from open and short defects—every one
P8 46 Co-Axial Burtace 0-09 | able! 115W. TO3. Metal Case.
P8 47 Co-Axial Flush 0-14 OUR SPECIAL PRICE 8 for £1
LIS E1e (s a1t LOW COST CAPACITORS
P8 21 D.ILN.2 Pin (8peaker 013 0-01uF 400V 3p each
P8 D.L.N. 3 Pln 0-17 § 500uF 50V. Elect. 10p each
p8 23 D.LN.J Pin 180° 017
P8 24 D.IN. 5 Pin 240° 017 [0} (3 R E
P8 25 Jack 2-bmin Plastic 0-10 REgA::Y II?S:SG /
P8 26 Jack 3-5mm Plastic 0-12 7in EP. 18}in X 7in x 8in (50 records)
P8 27 Jack i* Plastic oga| ™™ " o 621
P38 28 Jack {” Screened 0-28 | 12in LP, 13%in X 73in x 12} (30 records)
P8 29 Jack Stereo Plastic 0-22 £2-96
P8 30 Jack Btereo Screened 0-32
P8 31 Phono Screened 014 CASSETTE CASES
P8 32 Car Aerial 0-15 | Holas 12. 10in x 3}in X din. Lock and
P8 33 Co-Axial 0-17 | handle, £1-830.
PLUGS 8-TRACK CARTRIDGE
PS | D.LN. 2 Pin (8peaker) 011 CASES
P8 2 D.LN.3Pin 0-12 | Holds 14. 13in x 5in x 6in. Lock and
P8 3 D.I.N.4Pin 0-15 | handle, £1-95.
P8 4 D.I.N.5 Pin 180 0-14 | Holds 24. 13§in x 8in X 5in. Lock and
P8 & D.LN. ) Pin 240° 0.15 | handle, £2-70
L BJ-N- 6 Pin g'i: COLOURS: Red, black and tan,
P8 7 IN. 7 Pin b
ease state preference
P8 8 Jack 2-5mm Bereened 0-10 please st prefer
P8 9 Jack 3-bmun Plastic 009 =
P8 10 Jack 3-5mm Sereened 012{ REPANCO TRANSFORMERS
P8 11 Jack }* Plastic 0-13 | 240V, Primary. Secondary voltages avail-
o) - Qe b able from selected '.a,pplngs 4V, 7V, RV, 10V,
3 B s Pyl 018150y Tsv, 17V 1V, 25V, 31V, 33V.
P8 13 Jack Stereo Sereenel 0-29 b
N 40, 50 and 25V-0-2
P8 14 Phono 0-06 § 1ype Price P.&P.
P8 15  Car Aerial 0-15 | MT50/4 £1.98 30p
P8 16 Co-Axiat 0-10 | MT50/1 ,22-42 36p
MT50/2 " £3.30 40p
CABLES
CP 1 8ingle Lapped Screen 008 | CARTRIDGES
PN Common Kiereen 008 | 4COS GPA1-15C. 200mV at 1-2cmsfoec 2118
reo Screenes - .
CP 4 Four Core Common Screen 0-93 | ACOB GPQ:{‘I' 280mV at lem/sec 21-65
PC 5 FourCore Individually Screened 0-80 | ACO8 GPY6-1. 100mV at lem/sec 2268
CI' 8 Microphone Fully Brajded Cable 0-10 TTC J-2005. Crystal/Hi Qutput 85p
CP 7 Three Core Mains Cable 0-07 § TTC J-20 10C Cryatal/H] Output Compatible
CP 8 Twin Oval Mains Cable 0-08 £1.1
CP 9 8peaker Cable 0-04 | TTC J-200 CS Stereo/Hi Qutput £21.60
CP 10 Low Loss Co-Axial 0-10 boprc 5.2105 Ceramic/Med. Output  £1-84
CARBON
POTENTIOMETERS CARBON FIiLM RESISTORS
Log and Lin The E12 Range of Carbon Filin Resistore,
47K, 10K, 22K, 47K. 100K, 220K, 470K, watt available in PAKB of 50 pieces.
M, 2M assorted inte the following groups:
vCi1 Single Less Switch 0-14 | R1 50 Mixed 100 ohms-820 ohms 40p
vC 2 Single D.P. Switch 0-28 f R? 350 Mixed 1K ohms-8-2K ohms 40p
VO3 Tandem Less Switeh 044 | 3 50 Mixed 10K ohms-82K ohms  40p
VC4 1K Lin Less s,“"““ 14| Lo 50 Mixd 100K ohme-1 Meg. ohms 40p
vC5 100K Log anti-Log 0-44

(Angled) £3.85 per pair. 2 200 Capacitors mixed values approx.

count by weight 0-58

BI o PAK 3 50 Precision Resiatora 0:1%, © Ol A

mixed values 0.55

% i W d

CA TALOGUE AND L/S TS 4 f;};"\e“ Resistors mixed prelesrgs

Send S.A.E. and 10p. (5 5 Pieces assorted Ferrite Rods  0-58

¢ 2 Tuning Gangs, MW/LW VHF  0-58

INSTRUMENT CASES i 7 l'ack Wire 50 metrea aworted

colonra 0-55

C8 10 Reed Switehes 0-86

C9 3 Micrn Switchea 0-56

C10 15 Assorted Pots & Pre-Sets 0-56

cul Jack Sockets 3 x 3:Hm 2 X

7 Standard Bwitch Type 0-85

Black Vinyl covered) C12 40 Paper Condensers preferred types

No  Length Wit Height  Price mixel values 0-58

e, LA, e

BeL el X om0 PeB 13 20 Kiectrolytion Trans. types  0:38
Cl4 | Pack assorted Hardware—

ALUM|N|UM BOXES Nuts/Bolta, Grommets ete. 0:55

Bal ol x 13 4gp fCts 4 Mains Slide 8witchen 0-55

A : 4,; x ]‘: :}; C16 20 Assorted Tag Btrips & Panels  0-55

BA4 51 x 4 x 1~ 4|7t Assorted Control Knobs 055

BAD 4" x X 2 4lp|cig 4+ Rotary Wave Change Switchea 0-55

AT XL Mo 4 Relays 624V Operating 055

[LRCY- T x x 3" 84p JC20 4 Hheets C();vper 1 te approx.

BAG & X X i 54p 107 x 77 0-55

VISIT

OUR COMPONENT SHOP

18 BALDOCK ST., WARE, Herts. (A10)
Open Monday-Sat. 9-5.30 p.m. Tel. 61593

HORIZONTAL CARBON
PRESETS

0-1 watt 0-08 each

100, 220, 470, 1K 2K, 47K, 10K,
47K, 100K, 220K, 470K, 1M, 2M, 47\{

Practical Electronics

THESE ARE UNBEATABLE PRICES—

LESS THAN 1lp BACH INCL. V.A.T.

BI-PAK SUPERIOR QUALITY
LOW-NOISE CASSETTES
©60,32p; €90, 4lp; C120, 62p

July 1974



AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The ALIO, AL20 and AL30 units are
similar in their appearance and in their
general apecification. However, careful
selection of the plastlc power devices has
resulted in a range of output powers from
3 to 10 watts R.M.B.

The versatility of their design makes them
ideal for use in record players, tape recorders,
stereo amplifiers and cassette and cartridge
tape players in the car and at home.

Parameter Conditions Performance
HARMOKIC DISTORTION [ Po= 3 WATTS 1 = 1kHz | o259,
LOAD IMPEDANCE T sea
INPUT IMPEDANCE  tZik#: | 1ookn

FREQUENCY RESPONSE —3dB Po = QT'AT’ITSX )

50 Hz-20KHz
SENBITIVITY for RATED O/P

V. R1=80 t=1KHz 75mV. RM8
DIMENSIONS - 1o x o =1
The above table relates to the AL10, AL20 and AL30
modules. The following table outlines the differences
in their working conditions.
Parameter AL10 AL20 AL30
Maximuwin Bupply Voltage 25 N R 30 [ 30
Power out for 29, T.H.D. - 3 watts B 7 ) v;attu i0 ;atta
(RL = 50 t = 1KHz) RMS8 Min. RMS Min. RMB Min.
AUDIC AMPLIFIER PRE-AMPLIFIERS

MODULES PA 12, (Usewith AL10 & AL20) £4-35

AL 10. 3 watts £2-19 i 5 H
AL 20, 5 watts 29.59 PA 100. (Usewith AL30 & AL30) £18-15
AL 30. 19 watts 2301

TRANSFORMERS
T461 (Use with AL10) £1-38 P & P 15p
T538 (Use with AL20) £1.93 P & P 15p

2
FRONT PANELS PA 12 with Knobs BMT80 (Use with AL30 & AL50) £2:18
£21.00 P & P 25p

POWER SUPPLIES
P8 12. (Use with AL10 & AL20)  88p
3PM 80. Use with also AL30 & AL50)

PA12 PRE-AMPLIFIER SPECIFICATION

The PA12 pre-amplifier has been designed to match into | Frequency response—

nost budget stereo systems. It ia compatible with the e 20Hz~\l)0}\Hz(—3dD)

AL 10, AL 20 and AL 30 audio power amplifiers and it | Basecontrol—

:an be supplied from their associated power supplies. Treble control-

There are 1wo stereo inputs, one haa been designed for nuse 14dB at 14K Hz

¥ith *Ceramic cartridges while the auxiliary input will | *Input 1. Impedance

it most tMagnetic cartridges. Full details are given in 1 Meg. ohun
" N Sensitivity 300mVv

he specification table. The four controls are, from left to tinput 2. Impedance

ight: Yolume and onjoff switch, balance, bass and treble. 30 K ohms

lize 152mm X 84mm X 35mm.

Sensitivity 4m\
LOOK FOR OUR
SEMICONDUCTOR ADVERTISEMENTS IN
Practical Wireless and RADIO CONSTRUCTOR

ALL PRICES INCLUDE VAT
The STEREO 20

Che *‘Bteres 20'* amplifier is mounted, ready wired and tested
/n a one-piece chassis measuring 20 cm X 14em X 55 em.

Chis compact unit comes complete with on/off switch
"oluimne conirol, balance, bass and treble controls,
“ransformer, Power supply and Power amps.
\ttractivel? printed front panel and match-

ng control knobs. The ‘‘Stereo 20" has been 3
lesigned ta fit into moat turntable plintha o
vithout Interfering with the mechanism or,
Aternatively, into a separate cabinet.
Jutput power 20w peak. Input 1 (Cer.)
00mV into 1M. Freq. res. 25Hz-25kHz.
nput 2 (Aux.) 4mV into 30K. Harmonic
listortion. Bass cohtrol 4 12dB at 60Hz 2 B
ypically (*26% at 1 wrtt. Treble con. . -
14dB at 14kHz. £ I4 45

Practical Electronics
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-the lowest prices!
BI-PAK QUALITY GOMES TO AUDIO!

NOW WE GIVE YOU
S0w PEAK (25w R.M.S.) PLUS
THERMAL PROTECTION!

The NEW AL60

Hi-Fi Audio Amplifier

FOR ONLY £3°05

@ Max Heat Sink temp 90°C, @ Thermal Feedback
@ Frequency Response @ Latest Design Improvements
20Hz to 100KHz
@® Load — 3, 4, 8 or 16 ohms

@ 0-1% Distortion
@ Distortion better than @ Signal to noise ratio 80dB
K

l%/atl L5Es @ Overall size 63mm X 105mm
@ Supply voltage 10-35 volts X 13mm

Especially designed to a strict specification. Only the finest components
have been used and the latest solid state circuitry incorporated in this
powerful little amplifier which should satisfy the most critical A.F.
enthusiast.

FULLY BUILT — TESTED and GUARANTEED

STABILISED POWER
MODULE SPM80

APBO0 is especially designed to power 2 of the AL50
Amplifiers, up to 15 watt (r.m.s.) per channel simul-
taneously. This module embodies the latest
and circuit techniques incorporating complete short
circuit protection. With the addition of the Mains Trans-
former MTB80, the unit will provide outputs of up to 1-5
amps at 35 volta. Size: 63mm X 105mm X 30mm.
These units enable you to build Audio SBystems of the highest
quality at a hitherto unobtainable price. Also udeal for many
other lications including:—Disco Syst; , Public Address,
Intercom Units, etc. Handbook available 10p PR'CE £3-25

TRANSFORMER BMT80 £2:15 p. & p. 28p
STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a price, and yet still the greatest value on the market,
the PA100 stereo pre-amplifier has been conceived from the latest circuit techniques.
Designed for use with the AL50 power amplifier system, this quallty made unit incarporates
no less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.

Three switched stereo inputs, and rumble and scratch filters are features of the PA100,
which also has a STEREO/MONO switch, volume, balance and continuously varlable
bass and treble controls.

SPECIFICATION
Frequency Response
Harmonic Distortion
Inputs: 1. Tape Head

20Hz—20KHz 4 1dB
better than 0-19%,
125 mV into 50K
2. Radio, Tuner 35 mV into 50K Q
3. Magnetic P.U. 1:5 mV into 60K Q
Allinput voltages are for an output of 250mV. Tape and P.U. inputs
equalised to RIAA curve within 1dB. from 20Hz to 20K Hz.

Bass Control + 15dB at 20Hz
Treble Control + 15dB at 20K Hz
Filters: Rumble (High Pass) 100Hz

Scratch (Low Pase) 8KHz

better than —A6dB

+ 2648

+ 35 volts at 20mA
292mm X 82mm x 35mm

ONLY £13-15

SPECIAL COMPLETE KIT COMPRISING 2 ALSO's, 1
SPM30, 1 BMT80 & 1 PA100 ONLY £25:30 FREE p. £ p.

Signal/Noise Ratio
Iuput overload
Supply
Dimensions

Giro No. 388-7006

Pieose send ol orders direct to warehouse and despatch deportment

-PANK

P.O. BOX 6, WARE - HERTS

Postoge ond packing add 1ip. Uverseas add extro for airmail.
Minimum. order 5Sp. Cash with order please.

Guaranteed Satisfaction or Money Back




CRESCENT RADIO LTD.

11-15 & 17 MAYES ROAD, LONDON NI2 6T

(also) 13 SOUTH MALL, EDMONTON, N.9

. MAIL ORDER DEPT.
11 MAYES ROAD; LONDON N22 éTL
Phone 888 3206 & (EDM.) 803 685

ADD LUXURY
TO YOUR CAR

WITH A MOTOR DRIVEN CAR
AERIAL
8pec.: O Section

Extended Length 100cn a

Length under Fender 40cm FUK65  Transistor Tester 21.68

. Y
Buppl(ﬁ(i,‘bcl;nl:;;:zklleh L UK$2  Telephone Amp £8.26
Bracket and ‘6.75 plu UKLi3 Hi-Fi Amp—8W £4-50
Control Switch. P.& P. 1UKI30 Mono Control Unit 2415
UK14s Amp—I1-0W £3.81
UK163 RIAA Equalised 8tereo Amp £530
UKI195 Mini-Amp—2W £3-66
UK220 Signal Injector £2-65
TK230 AM-FM Aer. Aip £3-29
UK275 Mike Pre-Amp £6-08
UK300 4 Channel Radio Contro] T.X. 26-61
- TUK310 Radio Control Receiver £3-28
,,g‘ﬁ“ﬁﬁ‘,'}y. TK5l5 MW Radio Receiver 27.92
SINGLE TK520 AM Tuner £4-80
paat = ;gsgg@l}b UK710 4 Channel A.F. Mixer £12:58
¢ bt LIGHT UNIT [UK715 Photoelectric Cell 8witch £8:97
\" This fantastic | UK835 Guitar Pre-Amy £4-98
i :«'Mxl l;“ :_’hoe: UKBS75 Cap. Discharge Ignition £13-19
connec'.,ed to the outp:xl of a TUK913 K. Amnp 12-170MHz £2-68
sound source from1 to 100 watts | UK935> Wide Band Amp 20Hz to 100MHz £2-66
prod a  pay delic light
dieplay of up to 1000 watts. TRI-VOLT CAR SUPPLY
Complete with a sensitive level Enables you to work your Transistor Radio,
control the unit ie fused and can- Amplifier or Cassette, etc. from the 12 volt car
net harm your amplifier. supply. Positive or negative earth. Approx.
A Bargain at £7:50 plus 10p. size = 2in X 3jin x ljin. Tl converter

6,7} or 9 volts and is transistor regulated.
A real money saving device for £2:50. 10p P. & P.

“ORESCENT” BUBBLE LIGHT

SHOW “C.300”" DISCO CONTROL PACK
A control Unit which when connected to twin decks
A new and makes a disco of professional quality. We supply a
exciting smart front panel which incorporates controls,
feature for switchand input sockets. The control module, 1.C.
the pro- construction incorporating mixing, pre-amp and
fessional disc jockey or to give headphone listening amplifier. The power pack
the private party an electric enables this unit to work from the standard mains.
stmoephere, a projected kaleido- * Inputs include Mic., Tape/Cassette and Twin
scope of colour. Decks. *Controlsinclude Mic., Tape, Each Deck,
Speclfication—Projector: 100W, Mono, £14. Stereo, £17 plus 20p carr.
convection cooled, at 30it the
projected image = 161t; Motor
1 rev per 2 min. Liquid Wheel:
8in dlameter multicolour.
The Motor 18 fitted to the
Projector and can only be
purchased as a single unit. The
Liquid Wheel, however, is our
very popular standard model &
may be purchssed acparately. A
bargain—Projector with Motor
ready for instant use, £15; 6in Li-
quid Wheel, 26 = 220 + 75p carr.

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

22 51:}

Three Channel: Bass Middle—Treble.
Each channel has its own sensitivity
control. Just connect the input of this
unit to the loudspeaker terminale of an
amplifier, and connect three 250V up to

S TRI-VOLT BATTERY

ELIMINATOR 1000W lamps to the output terminals
Enablea you to work of the unit, and you produce a fascinatiog
vour Transistor sound-light display. (All guaranteed)

£18-50 plus 38p P. & P.

LOW VOLTAGE
AMPLIFIER I3

6 transistor amplifier complete
with volume controi, ia auitable

Radio, Amplifier or

Cassette, etc., from
the a.c. mains through this compact
Eliminator. Just by moving a
plug you can select the voltage you
require, 6, 7¢ or 9 volt. This
means all your trapsistor power
pack applications can be handled for 9V d.c. and a.c. suppliea.
by this one unit. Approx. size Will give about 1W at 8 ohm
23in x 2iin x 3tin. Our  Price output.
£275 plus 10p P. & P. Same With high IMP input this ampli-

model suitably wired for the fler will work as a record
Philips Cassette £8 plus 10p P. & P. player, baby alarm, etc,
amplifier.

£| '75 plus 13p P. & P.

200/250V MAINS RELAY
Heavy duty contacts. 2,500Q
coil. Allnew and unused D.P.D.T.

mains relays 50p + V.A.T. Carr. Free.
Special quantity price: £40 per 100 relays.

7in X 4in LOUDSPEAKER
s A top quality
speaker ideal where
small size is import-
ant. Manufactured
by E.M.1. for a well-
known  bi-fi  set
- maker. Bize: 7inX
4in.  Impedance: 8 ohms. Flux:
38,000. Max. Free range: 90Hz to MINI LOUDSPEAKERS
12kHz. Power handling: 6W. 2}in 80 ohm, 30p; 2}in 40 obm,
Unbeatable. Price: 21.60, Free 50p. Please include 5p P. & P.on
postage on this item. each L.8.

CRESCENT CATALOGUE VAT

If you construct you should own Please include 109% VAT on

one. Bend 20p inc. carriage.

goods plus carriage.
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Em:ase ENVIRONMENTAL

HOUSING
e}

A cleverly designed pro-
tected polycarbonate en-
closure; weatherproof.
hoseproof and damp and
dust protecling1 It's high
impact strength will with-
stand rough  handling Encase includes chassls. retaining screws. cover. gasket and
The seven gizes can cover retaining screws, price inciudes P & P and VAT
ENA TP x5

Interconnect and  any ! -9
case will extend vertically Emg :; :; :g gﬁ
or horizontally or bath. END 17 % 117 x §” £8-62
whiie maintaining  full ENE 15 x 117 x 57 £11-05
protection Send for new ENF 227 x 11 x & £15-30
catalogue Many extras ENG 227 % 15" x 1" £21-18
avallabte Incl. hinges. stc Prices correct to 13t May
»
Toft 5o
Tough g1 with
little handle 6 x4 x4 £1-92 3-8

cases In ong EMf.

geas  flbre “hgpandle 90 x4 x 3 £1:98 £1:92
polyester,  add Giant EN,

very littlo 10 the cost g handle 8 x5p x5 €3:-19 £3.08
of the job. Grey of blue  ajgo avallable without paneis

with p Less for

front pansl {16 8 w.g ). Prices prices inciude teel, P. & P. and VAT
it no handies avallable, price less 9p.

correct to st May

A smart miniature
case in tough
rigid. high-gloss

black A.B.S Front minos

panels In  elther PLASTIC
aluminium or white CASES
PVC/Stes!

Bullt-in ;io'ts for PC

cards, dividers. or

screens. Chassis or \’
PC boards can be supported on P’
clips from internal piftars. Exceilent as
encapsulation boxes

1 off 10 off
M2 65mm x 100mm x Prices include P. & P. and VAT Less for
50mm24” x 337 x 27 5tp 45p quantities  Aiso available without panel and
M3 100mm x 130mm x screws. Minimum order £1.
S0mm 33 x 57 x 2° 67p 58p Prices corract to 1st May

[ ‘&é
S

Brightiife

neons.  illus-

trated are PC/A

or C. PCF.

PC/D, PC/G or 1.
PP/A orB, Q&S are
brighter and give an average of

dia leads volts off  off ; g0
i PCAtol & 110 or 160-260 1139 “ip 25,000 hrs. fite. The 0-5 dia.
§ PCAto1 30 110 or 160-260 19}p 184p are red or white, the 0- 375" are
§ PP/A & 110 or 160-260 174p 18ip red, amber or white; these
g‘ PP/A 30 ug or :gggg ‘gz ;::P have 3 cap shapes and all may be
fype nons 7 supplied for 115, 240V or the PP

) none 160-260 23p 2p 2 !
B, 1 any quantlty. then add 10% VAT 0eONs in 110, 240 and 440V with
Minimum quantity each type 10 off 6” or 30" leads. Send for

Prlces correct to 1st May details in new catalogue.

CONTIL

MOD-2 |

w H D. 10oH w. H. D. 1 off
A 45 3 65 €360 M 45 3 13 g4
B 45 77 65 fée4de N 45 77 13 g5
C 45 10" 65 491 O 45 10 13 g
D 9 3 65 f£491 P g 3 13 £§
E 9 7 65 £5-44 O 9" 7 13’ £8
F 9 10° 65 f628 R g 10 13 ¢4
s Tirgesy vowo

1 65" £6-28 A ) T o i
} 137 107 65 £6-91 U 13" 10" 137 £10.20 ;::m‘,’,:s'( 4! %.‘33’,:,:’::
Jo8 3 65 fe28 V18T 30 W0 £8-41 by bt or serviced within
K 180 70 65 faat w 18" 70 137 gg2g  pe AU OF S e
L 18° 107 65 £10.20 X 18" 10° 13" g12.2¢ their externai panels.
Woodgrain: D at £5-44, E & G 8t £6-28. H at £6-91. sha; Low cost. Blua

Includes screws. feet, chassis. according to size, and P. & P, PVC/Steel with white P.V.C.
and VAT. Prices corraect to 1st May aluminium panels.

WEST HYDE WO

WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRES., NORTPMbOD HILLS, MIDDX.
HAS 1NN. Tel: Northwood 24941 or 28732 Telex: 923231
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PRICES INCLUDE VAT

SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand
new components
throughout. & silicon
tranaistors

rectification.
Output approx. 13W
r.ms. intoc 8 ohm.
Frequency  reaponse
12Hz-—30KHz 4 3db.
Fully integrated pre-

amplifier stage with
separate Volume, Bass boost and Treble cut controls.
Buitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Benasitivity approx. 40mV for full
output. Bupplied ready built and tested, with knobs,
escutcheon panel, input and output pluga. Overall size
3in high x 6in wide x 7}in deep. A.C. 200/250V.

PRICE £12-00 "3
DE LUXE STEREO AMPLIFIER

Ac. maing
200-240 volts.
Using heavy
duty  fully
isolated
mains trans-
former with
full wave
rectification
Riving ade-

quate smoothing
with negligible hum,

Vaive line up:—2x
ECL86 Triode Pentodes.
1« K480 us rectifier. Twn dual potentiometers are

provided for baas and treble control, giving bass and
ireble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "halance’” control Atted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watta per channel
(8 watts mono), inte 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible diatortion.
Supplied complete with knobs, chassi size 11in. w x 4in. x.
Overall helght including valves 3in. Ready built and
tested to a high standard. Price ('o‘o_ P. & P. 50p.

NEW! POWER SUPPLY UNIT

200/240V A.C. input. Four switched fully smoothed D.C.
outputs giving 6V and 7}V and 9V and 12V at 1 amp
on load.
Fitted insulated cutput terminals and piiot lamp indicator.
Hammer finish metal case, overall size 67 v 31" x 2},
Bultable for Transistor Radios, Tape Recorders,
Amplifiers, etc., etc. Ready built and tested.

PRICE £5 %"

35p.

HI-GRADE COPPER LAMINATE BOARDS. 8" x 6°. Five
for 60p plus 30p P. & P.

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS,
Giving 13 alternatives, Primary: 0-210-240V. Secon-
dary combinationa: 0-5-10-15-20-25-30-35-40-60V halt
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V, at 2 ampa
tull wave. Bize 3inL x 3}inW X 3inD. Price £2-81. P.& P. 40p

FEW ONLY, High grade mains transformers with grain
orientated lamination. Primary 200/240 secondary 18-5
volts at 0-6 amps and 4-6 volts at 0-3 amps.  Size 2°H
X 2}"W, x 27D overall. £1-25 plus 2pP. & P

MAINS TRANSFORMER. For transistor power supplies,
Pri. 200/240V Bec. 9-0-9 at 500mA. £1-10 P, & P. p-
Pri, 200/240V 8ec. 12-0-12 at 1 amp. £1-21 P. & P. 26p.
Pri. 200/240V Bec. 10-0-10 at 2 amp. £1-82 P. & P. 35p.

FOR PERSONAL CALLERS ONLY! Limited number of
Btereo Radiogram chassis covering LW, MW /FM bands.
Monoradio and sterev gram. Overall gize approx, 184°W,
6]"H ,8"D. 4 Watts per channel output. ONLY £16-50.

SPECIAL BARGAIN OFFER!

Limited number of B8R C123 Auto Changer De Luxe
with lightweight tubular arm and stergo cartridge.
Brand new. ONLY £8.00 plus P. & P. 60p.

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge °*‘Colorcoat”
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500. 5100,
8P25 I1 and L1, BL65B, AT60, ete,, or B.8.R. C123, C109,
C129, A21. etc. Black leatherette finish. Size 12{in X
14}in x 3tin bigh (approx. 7}in high, including rigld
smoked acryliccover), P. & P. 70p. Now only £4-95

8 pole 3 way 2 bank low loss Yaxley type switches 13-
sections. Standard spindle. 2 awitches 66p + 10p P. & P.

LATEST ACOS GP91/18C Mono Compatible Cartridge with
t/o stylus for .LP/EP;78. Universal mounting bracket.
41-50, P. & P. 15u0.

SONOTONE 8TAEC COMPATIBLE STEREOC CARTRIDGE
T/O stylus. Iiamond Rtereo LP and Sapphire 78. ONLY
£2:30, P. & P. 10p. Also available fitted with twin
Diamond T/0 stylus for 8tereo LP. £2-80. P. & P. 15p.
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/8tereof78. £1-63. P. & P. 15p.

LATEST RONETTE T/O Mono Compatibie Cartridge for
EP/LP/78 mono/stereo records on mono equipment £1-50,
P. & P. 15p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response  30-15,000Hz. Matching
impedance 8-18 vhma. Eaaily converted for mono. PRICE
£3-30. P. & P. 25p.

HAVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

et
WITH

NEW FURTHER IMPROVED MODEL
HIGHER OUTPUT AND INCORPORATING

HIGH QUALITY READY DRILLED
PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EASIER CONSTRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Uses
14 transistors including Silicon Transiators in the firat
five stages on each channel resulting in even lower noise
level with improved sensitivity. lntegrated pre-amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
to modify to suit magnetic cartridge—instructions
included). Qutput stage for any speakera from & to 15

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier eriploying heavy
duty double wound mains transformer, ECCE3, ELS84,
and rectifier. S8eparate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. « 3d. » 6 h. Ready built and tested.
PRICE £5-00. P. & P. 50p. ALSO AVAILABLE
mounted on board with output transforiner and speaker.
PRICE 2630, P. & P. 60p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautitully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 16in high
% 104in  wide v 6in deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter units and crossover. Max. power handling
10W. Available 3. 8 or 15 ohm impedance.

Our Price £9-25 Carr. 75p-

CABINET AVAIL.SEPARATELY £4-95. Carr. 65p,
Also available in 8 ohm with EMI 13in X 8in. bavs
#peaker with parasitic tweeter. £7-15. Carr. 75p.

HARVERSON'S SUPER MONQO AMPLIFIER

A super quality gram amplifier using a double wound fully
isolated mains transformer. rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 chms. Output approx. 3-5 watts. Volume
and tone cnntrols. Chassia size only 7in. wide » 3in. deep »
6in. high overall. AC mains 200/240V. Supplied absoluteiy
Braod New, completely wired and teated with good
quality output transformer,

OUR ROCK BOTTOM
BARGAIN PRICE

LOUDSPEAKER BARGAINS
in 3 ohm £1-25, P. & P.15p. 7 X 4in3 ohm £1-40,P. & P.
20p. 10 x 6in 3 or 15 ohm £2-10, P. & P. 30p. E.M.1.
8x5in 3 chm with high flux maguet £1:70, P. & P. 20p.
E.M.I. 134 x 8in with high Aux ceramic magnet with
parasitic tweeter 3, 8, or 15 ohm £3-50. P. & P. 30pe
EM.L 13 x8in, 3 or Bor 15 ohm with two inbuilt tweeters
and crossover network £4:65. P. & P. 30p.
EMI CERAMIC MAGNET HEAVY DUTY TWEETER.
porox. 8tin. Av. 3or 8 0r 15 ohrns. £1-25 piuv 20p p. & p.
BRAND NEW. 1?%in 15w H/D Speakers, 3, 8 or 15 ohn.
{state which). Current production by well-known British
maker. Now with Hiflux cerainic ferrobar magnet

P.&P.
40p

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battdry or from H.T.
line 200/300V. Frequency response 16Hz-25KHz,
Gain 26dB. Bolid encapsulaticn size 13 % 1} x §in.
Brand new — complete with inetructions. Price
£l. P. & P. 15p.

34 REFERENCE ENCYCLOPEDIAS FOR ELECTRONIC
ENGINEERS AND DESIGNERS, covering between them,
transistor characteristica, disde and transistor equivalents,
Many thousands of up-to-date European types listed.
Diode Equivalents 80p

Transistor Equivaients 90p
Transistor Characteristics £1-20
All three together £2-60 POST FREE

HANDBOOK OF TRANSISTOR EQUIVALENTS
AXD SUBSTITUTES

A must for servicemen and home constructors. Including
many 1000's of British, U.8.A., European and Japanese
transistors. ONLY 40p, Post 5p.

NEW ISS8UE—Thyristor, Triac, Dlac, etc. encyclopedias
95p Post Free.

y £8-80. Guitar models: 25w £9-80. 35w £11-00,
P. & P. 456p each.

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. 8 ohm impedance.

£3-70. P. &P, 35p.

Alao available specification as above but size 10”7 x 67
£2-70 P. & P. 35p.

12in “RA” TWIN CONE LOUDSPEAKER
10 watts peak handling, 3 or & or 15 chm (state which),
£295. P. & P.36p.
“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYRAMIC SPEAKER
Size 111in x M$}in x 14in  deep. Weight 190z.
Power handling 20W r.m.s. (40W peak). Impedance

ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilled
printed circuit board, smart brushed = anodleed
aluminium front panel with matching knohs, wire, solder,
nuts, bolts—no extras to buy. Simple step by atep
instructions enabie any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.m.e. per channelinto 5 ohms. Frequency response + 3dB
12-30,000Hz. Senaitivity better than 80mV into 1M Q.
Full power bandwidth 4- 3dB 12-15,000Hz. Bass boost
approx. to 4 12dB. Treble cut approx. to —16dB.
Negative feedback 18dB over main amp. Power require-
menta 35V at 1-0 amp. Overall size—12" wide x 8° deep
~ 247 high.
Fully detailed 7-page construction manual and parts list
free with kit or send 18p plus large 3.A.E.
PRICES AMPLIFIER KIT, £11-55 P. & I'. 25p.
(Magnetic input components 33p extra)
POWER PACK KIT, £3.50 P. & P.3bp.
CABINET, 23-50 P. & P 35p.
(Post Free it all units purchased at same time). Full after
sales service. Also avaiiable rzady built and tested,
225-10. Post Free.
Note: The above amplifier is suitable for feeding two
mono sourcer into inpuls (e.g. mike, radio, twin record
decks, etc.) and will then provide mizxing and fading
Sacilities for medium powered Hi-Fi Discotheque uge, elc.

3-VALVE AUDIO
AMP. HA34 MK I
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7§in w. x 4in. d. x
4}in. b. Incorporates ECC83,
EL84, EZ80 valves.. Heavy
duty, double wound maina
tranaformer and output trana-

- former matched for 3 ohm
speaker. Beparate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative fecdback line. Qutput 4} watta. Front
panel can be detached and leads extended for remnote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £6-00. FP. & P. 46p.

HSL “FOUR"” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £5-00.
P. & P, 45p.

10/14 WATT HI-Fi AMPLIFIER KIT
A stylishly fnished
monaural amplifier
with an output of
14 watts from 2
ELS4s io push-puli.
Super reproduction
of botb music and
speech, with negii-
gible hum. Separate
inputs for mike and
gram allow records
and anpouncements
to follow each other
Fully shroudcd section wound cutput transformer to
match 3-13} speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, KCC83, EF86 and
EZB0 rectifier. Simple instruction booklet 15p plus 8.A.E.
(Free with parts). All parts sold separately. ONLY £9-00.
P. & P, 60p. Also available ready bullt and tested £13-00.
P. & P.70p.

8 obm only. Response 40Hz-20kHz. Can be
on ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send 8.A.E. for full details. Only
26.55 each. P. & P. 34p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-10 yd. iength. P. & P. 15p
per yd. (min. 1 yd.). S.A.E. for samples.

Open 9.30-5.30 Mon. to Fri.
9.30-5 Sat. Closed Wed.

A few minutesfrom South Wimbledon
Tube Station.

HARVERSON SURPLUS CO. LTD.
Dept. PE, 170 High St., Merton, London, S.W.19 7el. 01-540 3085
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P, & P. ON QOVERSEAS ORDERS
CHARGED EXTRA.
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 50/60 OUTPUT

VARIABLE 0-260V

All Types

SHROUDED TYPE

0-5 KVA (2} amp) (MAX) £10 00
| KVA (5amp) (MAX) £14-70
2 KVA (10 amp) (MAX) £28-10
3 KVA (I15amp) (MAX) £31-25
4 KVA (20 amp) (MAX) £72-50

37-5amp (MAX) £102-50
CARRIAGE AND PACKING
EXTRA

L.T. TRANSFORMERS

All primaries 220-240V

Type No. Sec. Taps Price Post
| 30, 32, 34, 36V at 5A £6-90 + 45p
2 30, 40, 50V at 5A £9-154+60p
3 10, 17, I8Y at 10A £7-20 4 50p
46,12V at 20A. .. ... £8-60 +60p
5 17, 18, 20V at 20A £9-15+60p
6 6, 12,20V at 20A .. £8.65+60p
7 12, 20, 24V at I0A ... £6.75450p
8 4, 6, 24, 32V at 12A £8-60 + 60p
9 6 and 12V at 10A .. £4-30 +40p

VOLTAGE CHANGING TRANSFORMER
M.fg. to highest W.D. spec. Auto wound, and
tapped 0-130-160-200-250 at least 2kYA. Can also
be used as 230-240V input, 1}5V out for US.A,
equipment, or reverse to obtain 240V from 115V,
The ideal transformer for making up solid state
constant voltage unit. by use of taps the following
voltages may be obtained 30-40-50-70-90V at
10 amps. Weight 40ib, length, 260mm, height
190mm, width 230mm. In original maker's wooden
case, €8, Carr. £1.

300 VA ISOLATING TRANSFORMER
115/230-230/230 volts. Screened. Primary two
separate 0-115V for 115 or 230 volt. Secondary two
115V at 150 VA each for 115 or 230 volt output.
Can ke used in series or parallel connections. Fully
tropicalised. Length 13.5 cm. Width Il cm. Height
13.5 em. Weight 15 1b.
SPECIAL OFFER PRICE £5.

A.C. MAINS TIMER

Based on an electric clock, with

Carr. 80p.

25 amp. single pole switch,
which can be preset for any
period up to 12 hrs. ahead
to switch on for any length
of time, from 10 mins. to
6 hrs. then switch off. An
additional 60 min. audible
timer is also incorporated. ideal
for Tape Recorders, Lights,

Electric Blankets, etc. Attractive satin copper finish.
Size 135 mm x 130 mm x 60 mm. Price £2, Post
20p. (Total incl. VAT and Post £2°42).

VENNER TIME SWITCH

TYPE MSQP

200/250 Volt 2-ON/2-OFF every 24
hours at any manually pre-set time. 20
amp contacts. Fitted diecast case. Tested
and in perfect condition £4-75. Post 25p.

FOOT SWITCH
Suitable for Motors, Drills,
etc., etc. 5 amp. 250 volt.
Price 75p. Post i15p.

A.C. MOTOR ‘Mfg. by AEI.
Smooth running, powerful,
continuously rated,

reversible motor. 230/250V a.c.,
50 cycle 1/50 H.P., RPM 900,
0-25A. £3:50 post 50p.

METERS NEW! 24in.  Flush
round. Available in D.C. Amps I, 5, 10,

15, 20 or A.C. Amps 1, 5.10, 15,20, w
Voltmeter 0.300¥V A.C. All types £2. -
Post 15p.

230/240 VOLT A.C. EXTRACTOR
FAN KIT £

Comprising of impeller, continuously [
rated motor, motor housing and fix-

ings as illustrated. Price £0°75. Post
25p. (Total incl. VAT and Post £2'20).

MINIATURE UNISELECTOR SWITCHES
2 Bank, 12 position, 24 volt D.C. 2

operation, full wiper with an-
ciltary contacts. NEW Price
£2-50. Post 20p. As above but
with 5 Bank, 12 position. Price
£3'50. Post 20p.

All Mail Orders—Callers—Ample Parking
Dept. PE7, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB
Phone 01-995 1560
Showroom open Mon.-Fri.

STROBE! 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.
EXPERIMENTERS’ ECONOMY KIT

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

INDUSTRIAL KIT

Ideally suitable for schools,
Speed adjustable 1-80 f.p.s.
Approx. 4 output of Hy-tyght. Price £12:00.
Post 50p.

HY-LYGHT STROBE MK Il

For use in large rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
tight output greater than many (so called 4
Joule) strobes. £12, Post 50p.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe.

@ Variable speed from 1-13 flash per sec.

@ Reactor control circuit producing an intense
white light. ONLY £20. Post 75p.

ROBUST, FULLY VENTILATED METAL

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

Post 25p.

Sgper Hy-Lyght case including reflector £8, Post

60p.

laboratories, etc.

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 55p.
Post 15p.

-

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

Post 50p.

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

BIG BLACK LIGHT

400Watt. Mercury vaoour
ultra violet lamp.
Powerful source of wu.v.

Innumerable industrial appli-
cations also ideal for stage,
display, discos, etc. P.F. ballast
is essential with these bulbs.
Price of matched ballast and
bulb £16, Post £1.

Spare bulb £7, Post 40p.
BLACK LIGHT FLUORESCENT U.V. TUBES
4ft 40 watt. Price £5-50. Post 30p. 2ft 20 watt,
£4.25. Post 25p. (For usein standard bi-pin

fittings.)
MINI. 2in 8 watt, £1-60. Post 15p. %in 6
watt, £1-30, Post 15p. Complete ballast
unit and holders for 9in and 12in tube,
£1-70. Post 25p. (%9in and 12in measures
approx.)

AUTO FADE
COLOUR BLEND MODULE
Will control up to 750W. of lighting.
Automatic fade-up, fade-down at a man-
vally pre-selected timing, which may be
varied between | second to | minute.
Based on 10 amp triac for maximum
reliability. Ready buiit with switch and
Time Control, on 4}” x 5° glass P.C.
board. Three modules or more can be
sequenced to obtain fantastic colour

-~

blending effects. Price £§2:50. Post 30p
per module. ‘
PROGRAMME TIMERS

230/240V a.c. I5 r.p.m. Motors.
Each cam operates a ¢/o micro

switch. Ideal for lighting effects,
animated displays, etc. Ex equipment
tested.

£2-50 post 30p.

£3-25 post 30p.

£4-00 post 35p.

3 rp.m. £325 post 30p.
TRIACS

GENERAL ELECTRIC POWER-GLAS TRIACS
10 amp. Glass passivated plastic triac._Latest device
from U.S.A. Long term reliability. Type SCI146D
10 amp, 400 PiV, £1, Post 5p. Type SCI46E 10 amp,
500 PiV, £1-30, Post 5p. (Inclusive of data and applica-
tion sheet.) Suitable Diac 18p.

All prices ate subject to

10% VAT. (10pinthe £)

To atl orders add 10% VAT to total
value ‘of 4goods including carriade/
packaging.

SERVICE
TRADING CO

4 cam model.
6 cam model.
12 cam medel.
6 cam model.

Superior Quality Precision Made

NEW POWER RHEOSTATS

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

rated.
25 WATT  10/25/50/100/250/300/500/1k/ohm
£1-15. Post 10p.
50 WATT  1/5/10/25/50/100/250/500/1kf1-5k/

ohm £1-60, Post 10p.

100 WATT 1/5/10/25/50/100/250/500/ 1%/} -5%/2-5k/
3:5k/5k ohm £2-35. Post I5p.

Black Silver, Skirted knob calibrated in Nos,
1-9. 14in. dia. brass bush. Ideal for above Rheostats,
22p each.

RELAY

SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS

Col (1) | Zz 3 4
Coil ohms
Col. (2 52 4-6 6M 60p*
Worf(iZ\s 58 s-9 6 c/o 80p
d.c. volts 150 4-9 2 c/o 70p*
Col. 3 185 8-12 6M 60p*
Contracts 308 9-14 4cjo 75p*
700 16-24 4M 28 60p*
Col. (4 700 16-24 4 clo 80p*
Price 700 6-12 | c/o HD | 70p°®
B a1 | B |10 BB
3 = cfo M 6
Heavy duty 2500 | 3645 o P14
. 400 30-48 4 clo 60,
Incl. Base | 2900 | 3336 | 2ele sop®
All prices | 9,000 40-70 2 c/o 60p*®
et P e | sk | 8s-ilo | &M &0p*

6 VOLT D.C. | make contacts 35p. Post Sp.

6 VOLT D.C. 2 make contacts 75p. Post 5p.

9 VOLT D.C. RELAY

3 ¢/o 5 amp contacts. 70 ohm coil. 75p. Post 5p.
12 VOLT D.C. RELAY

3 c/o 5 amp contacts. 120 ohm coil. 75p. Post Sp.
24 VOLT D.C. 3 c/o 75p. Post 5p.

ITT LOW PROFILE RELAY
500 ohm coil, 12-24 volts D.C., 4
cfo. Price 85p. Post 5p each.

CLARE-ELLIOTT TYPE RP7641 G8

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

100 VOLT A.C. 2 ¢/o
£l, Post 10p.

24 VOLT A.C. Mfg. by ITT.2 h.d. ¢/o contacts,
55p. Post 5p.

240 VOLT A.C. RELAY. Mfg. by ITT. 240V A.C.
10 amp h.d. c/o contacts. Octal plug in base. {(Simitar
to illustration below). Price 75p. Post 5p.

HEAVY DUTY A.C.SEALED RELAYS
230/240 V. 2 clo. 20 amp contacts. 110
Volt. 2 ¢/o 20 amp contacts. Either type
£1-25, Post 10p.

DRY REED RELAYS

Mfg. by ERG, 12 volt d.c. encapsulated.

Single c/o 65p, post paid. Two cfo 85p, post paid.
STC 280 ohm coil6/12V d.c. 3 make metal shrouded.
60p post paid.

Other types available, state your requirement.

“HONEYWELL” PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a ¢/o rated at
10 amps240V. A.C. Black knob | in.
Fixing hole § in. ONE bank 30p;
T bank 40p; THREE bank
50p. Quote for quantity.

sealed type, octal base

HIGH VISIBILITY PANEL MOUNTING

’

LED $. 0.25 inch mounting,0-16 inch lens. Typical
parameters 2V, 20M amps all type. Supplied complete
with snap in mountings and data. Red 4 for £1, Green
3 for £1, Yellow 3 for £1, Post 5p. {in order) (£1).

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

INSULATION TESTERS

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

NEW!

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 25ib
pull l inchtravel. Two X approx. |1bpull finchtravel.
6 x approx. 4oz. pull 5 inch travel. One 24 volt d.c.,
{ heavy duty single make relay. Price £2-50 P +p 60p.
ABSOLUTE BARGAIN.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7))
Phone 01-437 0576
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MaQke NO Miska

People ask Laskys because of their keenly competitive pricing policy.
People ask Laskys because of their staggermg range of choice.
People ask Laskys because every item they sell is fully guaranteed
for a year with no sneaked in charges for labour or parts.

People ask Laskys because they give advice

that can be trusted.

MODEL AS.1000 VOM
100,000 opv.

Mirror scale.

Built-in meter
protection. 0,3
12 60 120 300
600 1200V DC.
06 30 120 300

LB3 TRANSISTOR TESTER
Tests ICO and B
PNP/NPN. Operates
from 9V battery.
Instructions supplied.

OUR PRICE
£395  rar20p

600V AC.0 10pA

6 60 300mA/
12Amp. 0 2K
200K 2M 200 Meg
Ohm. 20to 17dB

OUR PRICE £17.50

P&P 20p.

LB4 TRANSISTOR
TESTER

Tests PNP or NPN
transistors. Audio
Oparates

ke!:

TMK 100K LAB TESTER
100.0000pv. 6%
scale. Buzzer

short circuit check.
Sensitvity 100,000
opv DC. 8k/V AC

on two 1.5V
batteries. Complete
with instructions etc.

OUR PRICE
£4.50 P&P 20p

DC Volts: 0.5/2.5/
10/50/250/1 ooov
C. 3/10/50/250/
500/1000V DC.
current 10/100uA/10/
10/100/500mA/2.5/10A. Resistence.
1k/10k/100k/10 Meg/100 Meg ohms.
Decibels” —10 to +43dB. Plastic case
wnth ca"vmq handle. Size: 190 x

UUR PRICE £19.95 P&P 25p

AUDIOTRONIC Model ATM?
Top value 1,

opv pocket multi-
wmeter. Ranges: —
/1 0/50125%11 ,000
volt AC and DC.
DC current 0-1mA/
100mA. Resistence:
D/150k ohms,
Decibels: —10 to

MOOEL HIOKI 730X
30,000 opv. Over-
load protection

6 30 60 300 600
1200V OC.12 60
120 600 1200V AC
60 LA

30mA 300mA

+22dB. Size 90 x 2K 200K
60 x 28mm. 2 Meg Ohm.
e losds " UR PRICE £7.50
DURPRICE£3.25 P&P 15p 99»159

MODEL TE300

AUOIDTRONIC Model ATM5
Jewel movement,
Bttractively moulded
case with odgmsc
ohms adlus(m

Ral : 0-3/15/ I 50/
300/1200V AC,
12500 opv), 0-6/30/
300/600V OC,

15000 opv!. 0- 300
uA/0-300mA DC.
Resistance: x 10 &
£100. —10 10 +16dB.
Supplied with battery
test leads and data
booklet. Size: 121 x 73 x 29mm.

DUR PRICE £3.50 P&P 15p

30,0000pv. Mirror
scale. Overload
pvoucnon 0/0.6/3/15/
60/300/1200V DC.
0/6/30/ IZOIG/OO/

Al
GmAIGOmA/GOOmAI
600mA. 0/8k/80k/
800k/8 Meg ohms.
20 10 +63dB.

OUR PRICE £7.50

P&P 15p

U4312 MULTIMETER
extremely sturdy
instrument for
general electrical
use. 657a?v.
0/0.3/1.5/7.5/30/
60/150/300/600/
D 75mV.

%

60/150/600m
1.5/6A AC. "8/500/3k/30Kk ohms. DC
accuracy 1%. AC 1.5%. Knife edge

potinter, murror scals Complete with
sturdy metal carrying case, leads and
tnstructions.

OUR PRICE £9.75 P&P 25p

370WTR MULTIMETER
Features AC current
ranges. 20,0000pv.
0/0.5/2.5/10/50/
250/500/1000V DC.
0/2.5/ 10/50/250/
500/1000V

U4341 Multimeter &
Transistor Tester

27 ranges. 16,7/
Ovarload pwo!

Ranges: 0.3/1 5/6/
30/60/150/300/900V
DC. 1.5/7.5/30/150/
300/750V AC.
Current: 0.f os/ .6/
6/60/600,

0. 3/3/30/300mA AC.
Resi 0.06/

0. 6/2/6/20/60/200k ohms/2 Mohms.
Battery operated. Supplied complete
with probes, leads and steet cnrrvmg
case. Size: 115 x 215 x 90mm.

DUR PRICE £10.50

P&P 20p

OISOuA/VlO/IOO

O/100mA/1/10

AC. 0/5k/50k/500k/
5 Meg/50 Meg.
Decibels: —20 to +62dB.

OURPRICE £19.95  par 25 |

KAMODEN 72.200 Multitester
High sensitivit:
tester. 200,000 apv
Overload protected.
Mirror scalu

/.3
3/2309/120/6%0/
12/60/300/1 1/200
1 ZmAI'I ZOmAI

600mA/12A DC
0/12A

S100TR MULTIMETER
TRANSISTOR TESTER
100,0000pv. Mirror
scale. Overto
protectian. 0/0.
06/3/!2/30/120/
600V DC. 0/6/30/
120/600V AC.
0/12/600uA/12/
300mA/6/12A DC
Ollok/l Meg/

100 Meg.

—20 to +50dB.
0.0t-0.2MFD
Transistor tester measures Alpha, Beta
and 1CO. Completa with instructions,
batteries and leads.

OUR PRICE £19.95

PRP 25p

AC. —20 &

38348 0721/ 2001/
2 Meg/200 Megohms.

OURPRICE £22.50 rar 30p

MODEL TH12
20,000 opv. Ovnrlaad
protaction. Slide switc|
walector. 0/0.25/2, 5/10/
50/150/ 1000V DC. 8/10/

20/250/1000V

A28/ 250m A .
m/sk/sok/soowa Magohms. —20 to
(DUR PRICE £5.95 P&P 15p

'MIOKI Model 720X VOM
A versatile,
asccurate measur- [
iny mnrumem

,000 opv. 0
5’/25/100/500/
V DC. 0/10,
W/ZSO/IOOOV
AC. 0-50uA/
250mA. 0—20‘(/ Ir
2 M

OUR PRICE

U4324 MULTIMETER

High sensitity, over-
load protect
20,0000pv. Harx
0.6/1.2‘7&/12/3
60/120/600/1200V
ocC. 3/6/15/60/150/
300/600/300V
Current: 0. 06/0 6
6/60/600mA/3A DC.
0.3/3/30/300mA/

3A AC. Resistence:

25/500 ahms/0.5/5/50/500k ohms/5
Mohms, Decibels: —10 to +12d8. Size
167 x 98 x 63mm, Supplied comp-
lete with test leads, spare diode and
instructions.

OUR PRICE £8.00 P&P 20p

MOOEL 500
30,000 opv with
overload protect-
tion. Mirror scale.
0/0.5/2,5/10/25/
\00/250/500/
1000V DC.
0/2.5/10/25/100/
250/500/100 v
0/50uA/5/50/
500m 12A DC

0/60k/6 meg/GO megohms.
OURPRICE£1395  carr. pad

Leather case for above £1.75

MODEL PLA36
25,000 0pv DC.
8D00 opv AC.
Miirror scale
-6/3/12/30/120/
€0V DC. 3/30/
120/600V DC.
6D/600pA/60/

mA.
10/100K/1 Mag/10 Meg Ohm,
d

2010 46dB.
QUR PRICE £6.97 re&rsp.

U435 MULTIMETER

20_00009\4 Ovarload

5/525/100mA/

ohms S-n 205 x 110 x 84mm. Sup-
plied complete with leads, crocodile
clips and stesl carrying case.

OUR PRICE £8.75 PRP 20p

HIOKI 750X VOLT-OHM-
MILLIAMETER -

l 5/3/3/12/30/60/!50/ r\\]

o 3/6/ 15/30/60/1 20/ .
300/500 ==

Cur /
'I 5/3/15/30/150/300
Resistence: (1 N3
0 3/300k/3/30M0hms
Dec o +17dB. Output:—
0- 3/6/15/30/60/120/300V Accur-
acy t DC, £ 4% AC, Sensl(lwlv
50,000 opv DC.’5,000 opv AC. 4 inch
meter. Built in protection. Size: 57 x
102 x 153mm.

OUR PRICE £11.95

P&P 40p

U4317 MULTIMETER
High sensitivity —
instrument for field | — |2 £%-
and laboratory work. 1 '
Knife edge pointer, - ——

35 “w

mm. mirror scale. "=
; 100mV/
O 5/ 5/10/25/50/100/250/500/1 000
5/2.5/10/2! 5/50/100/250/
500/1 OOOV AC OuA/0.

KAMOOEN HMG500
insulation resistance tester

Range 0—1,000
Megohms, 500V, | :
Battery oparated. ¥ 9
Wide cange clear |

meter 4''x

Compiete w-th
deluxe carrying
case, batterias and instructions.

OUR PRICE £19.95 P&P 30p

‘g

Cuvrenl
1/6/10/50/250mA/1/5A DC. 0. 25/
0.5/1/5/10/50/250mA/1/SA AC. Res-
istance:  0.5/10/100/200 ohms/1/3/
30/300k ohms. Decibels: —5 to +10dB
Battery operated. Size: 210 x 115 x
90mm. Supplied in carrying case com-
plete with laads.

OUR PRICE £15.00 P&P 20p

U91 Clamp VOLT

AMMETER

For measuring AC volt-

:qs 1nd cur::an: v’\;thoull
weal -SgcuAlé- tu;::\.gne!s.

10/25/1 00/250/500
Aceur,

with carrying case, leads
and fuses.

OUR PRICE £10.50 P&P 20p

HIOKI MODEL 700X
100,0000pv. Overload
rotection. Mirror scale. |

8 3/0.6/1.2/1.5/3/6/
12/30/60/120/300/
00/121

1. 5/3/6/12/30/60/150/
300/600/1200V
15/30uA/3/6130/60/
150/560mA/6/12A DC.
2k/200k/2M/20MOhms.
—20 to +63dB

OUR PRICE £14.95

PRP20p

MOOEL U4311 Sub-standard
Multi-range Volt-Ammeter
Sensitivity 330
Ohms/Volt AC
and DC.
Accuracy 0.5%
OC. 1% AC.
Scale length:

165mm.
0/300/750uA/

CI5 PULSE OSCILLOSCOPE
For u.spmzccuylud -

fi lectronic
clrcult: VERT, AMP,
Bandwidth: 10MHz.
Sensmvny at 100kHz
RMS/mm: 0.1-26;
HOR AMP Band-
width: 500kHz.
Sersitivity ay lOOkHz
RMS/m

kHz in nine ranges. Calibrator pnps
220 x 360 x 430mm. 115-230V AC.

OUR PRICE £39.00  carr. paid

1.5/3/7.5/15/
30/75/150/300/
750mA/1.5/3/
7.5A OC. 0/3/
7.5/15/30/75/
150/300/750mA/
1.5/3/7.5A AC
0/75/150/300/750mvll 5/3/7.6/15/
30/75/150/300/750Y DC. 0/750mV/
1.5/3 /7. 5/15/30/75/150/300/750V
AC. Automatic cut out device. Supp-
lied complate with test leads, manual
and test certificates.

OUR PRICE £49.00 r&psop

L4323 mu LTIMETER
2D,0000pv. Sim o = ——
unit with audio, |

ascillater. Suitable
Oau peneral receiver

ﬂl 5/2 5/1 0/835/2501
500/1000!

25110/15/250/50011000V AC. 0.05/
5550 500mA DC Resistance
x10. x 100, x 1,000, x 10,000 (5002.
&DO(). 5k(). 50k() centre scale)

&n}rv operated. Size: 160 x 97 X
40mm. Supplhied in :arrvmg case com

e with test |
CUR PRICE E7.00 P&P 20p

Ve
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TMK MODEL TW50K

es, mirror =
l
10A. Resistence:

46 ra

scale. Ok/V DC

50k/v

10k/100k/1 Meg/ ﬁ
10 Meg ohms. —20 10 +81 1,548,

OURPRICE £12.50 rar17p

0 25/1 25/2 5/5/10/
25/50/12!
V olts

000 A
1. 5//3/5/\0/25/50/
ent

DC curr
25/501 Af2.! 5/5/25/
50/250/500mA /5/

1974

Overload protected,
i l
100k V. Polanity change
2 0/1 000 Volts AC.
mA/10A. AC current: -0~ 10A. —20

Model HT10084 MULTIMETER
shock proof circuits.
9.5uA Meter with
mirror scale. Sensitivity
switch. Ranges: 0.5/2 5/
1-/50/250/500/1,000 .
Volts DC. 2.5/10/50/

C resistence’ 0— 20/
200k/2/20 Meg, ohm:
DC current: — 10/250uA/2 5/25/250
to +62dB. Operates from 2 x 1.5V
batteries. Size: 180 x 134 x 79mm.
OURPRICE £17.50  p&p 40p

TE65 VALVE VOLTMETER

1.5-1500V. AC
volts 1.5-1500V

RUSSIAN Ci116 Double Beam
0SCILLOSCOPE
5 MHz pass band.
Separate Y1 and Y2
amphlms Ru:ung—
ular 57 x 4" CR

Calibrated triggered
Swi from 0.2u
to 100 milli-sec/em.

Free running time

base, 50Hz~— 1MHz2.

Builf-in time base

Callbra(or and amplitude Calibrator.
with al

and instruction manual.

OUR PRICE £87.00

Carr. paid

28 ranges. DC volts ‘[————_‘
I

Resistance up to
1000 Megohms,
200/240V AC
operation. Com-
plete with probe
and instructions.

OUR PRICE £17 50

P&P 30p

MOOEL TE15
GRID OIP METER
Transistorised. Oper-
ates as Grid Dip,
Oscillator, Absorb-
uon Wave Meter and
On.cmr

RF £2.12, HV EZ 50

MOOEL AF.105 VOM

50,000 opv Mirror

scale Meter

protection

0 331260120

300 600 1200V DC.

06 30 120

300 600 1200V DC.

0 30pA 6

60 300 mA

12 Amp.0 10K

1m 10m 100
Ohms  20to 17dB.

OUR PRICE £12.50° per 20p.

Fuquency ra
440K H; — 280MHz
in six codls. 500uA
meter. 9V battery
operation. Size:
180 x 80 x 40mm.

OUR PRICE £1995 PP 20p

Also see following pages

ALL PRICES
EXCLUDE VAT

645



SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align-
ment, with built-in field
strength meter. Accuracy

5%, Impedence 52° Indic-

ator 100uA DC. Full

scale 5 section collapsible
antenna. Size 145 x

60mm.
OUR PRICE £4.25 P&P 25p

AT201 Decade
ATTENUATOR

Erequancy range 0
200z Autonuator GRS
oo ot 600 ohms. |
steps. Impedsnce ohms. Input
ower maximum 30dBm. Size: 180 x
0 x 55mm.

OUR PRICE £12.50  rap37p

MODEL MG 100 SINE SQUARE
WAVE AUDIO
GENERATDR
Range 19
220.000Hz Sine
Wave 19 100,000 Hz Square Wave
Output Sine or Square wave 10v P to P
Size 1B0 x 90 x 90mm Operation
220/240v. A.C

OUR PRICE £19.95 P&P 37p

TRANSISTORISED L.CR. A.C
BR/8 MEASURING BRIDGE

A new portable
bridge ofering
excellent range and

. accuracy af low

a0 @ cost. Resistance-
$ 6 ranges: 0.1

ohm-11.1 megohm + 1% Induct

ance: 6 ranges: 1 migrohenry-111
henries + 2% Capacity: 6 ranges
10pf-1110 mfd 2% Turns Ratio:
6 ranges: 1:1/1000-1 11100 1

Bridge Voltage at 1,000cps. Opera-
ted from 9-volt battery. 100 micro
emp meter indication. Size 7§" x

" *Z'QUR PRICE £25.00 pa.p 25,

PS200 Regulated POWER
SUPPLY

Solid state. Varlable -
ou:pux25A~20\/' L:

up to 2 Amp Inde-
pgndsm metars 1o ‘m""y
monitor voltage and \\\\
current. Output
220/240V AC.
Size: 190 x 136 x .
98mm.

OUR PRICE £19.95

PR&P25p

.. WALKIE
TAU(I ES

SKYFON 100mW

OUR PRICE £24.95 per pair
P302 Two Channel 300mwW
OUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt
OUR PRICE £71.25 per pair
P&P 50p per pair

N.B. Unlicenceable in U.K

SPECIAL
BARGAIN!
FERGUSON
3406 HI-FI
SPEAKERS
High quality 2 way speaker systems.
25 Watts, 4—-8 ohms. 40Hz— 18kHz.
Size: 560 x 340 x 255mm. approx.
Wood grain finish with black fronts.

OUR PRICE £26.95 PR Pap £1

TE16A TRANSISTORISED
SIGNAL GENERATDR

5 ranges, 400kHz
to 30 MHz. An
inaxpensive
instrument for
the handy -msn.
Operates on 9V
battery. Wide
sasy to read
scale. BOOkHz
modulation.

Size: 149 x 149 x 92mm. Complete
with instructions and leads.

OUR PRICE £8.97

P&P 25p

POWER RHEDSTATS
High quality ceramic
construction. Wind
ings embedded in
vitreous enamel,
Heavy duty brush
wiper. Continuous
rating. Wide range
available ex-stock.
Single hole fixing. %" diameter shafts.
Bulk quantitias available

25 WATT 10/50/100/250/500;
1000 Ohms 15 pap 10p
50 WATT 10/25/50/250/500/
1000/2500/5000 Ohm

ELBZ P&P 10p
100 WATT 1/10/25/50/100/250/
500/1000/2500 Ohms

£2.34 raP15p

DT55G DIGITAL CLOCK
MECHANISM et

;ea(ures

4 hour

atarm ‘g’ i
setting, ?

on/of 2

and auto

alarm ‘sleep’ switch. llluminated rot-
ary dial with hours, minutes and sec,
onds. Automatically turns off radio,
TV, light etc. and with auto-switch-
ing will turn on again when required.
240V AC operation. Switch rating
250V—3 Amp.

OUR PRICE £5.95 P&P 30p

SPECIAL BARGAIN !!
STEREOSOUND SPEAKERS

Matched pair of
sterec bookshelf
speakers. Deluxe
teak ven d
finish. Size:

368 x 229 x
190mm. 8 ohms.
8 watts RMS, 16
watts peak.
Complete with
Din tead.

OUR PRICE £12.95 P&P 50p

MOOEL TE20 RF SIGNAL
GENERATOR
Six bands 120I(H1—
260MHz. Dual output
RF terminals. Separate
variable audio output.
Accurscy + 2%. Audio
output to 8V, Power requiraments:
105 125V, 220-240V AC. Size: 193
5 x 150mm. Complete with test
Ieads etc.

OUR PRICE £17.50

P&P 40p

YAMABISHI VARIABLE
VOLTAGE TRANSFORMERS

Excellent %ualrly at low cost. lnput
230V 50/60Hz. Qutput 0—260V.

MODEL s2eo BENCH MOUNTING
P&p

MODEL S2608 PANEL MOUNTING
1A £10.00 30p
25A £12.00

SINCLAIR IC12

FM TUNER CHASSIS
6 transistor
high quality
tuner. Size
only 163 x
101 x 63mm
3 IF stages.
Double tuned
discriminator.
Ample output to feed most amplifiers.
0 erates on 9V battery. Covars 88

BMHz, Ready built, ready for use.
Famastic value for money.

OUR PRICE £8.95 P&P 20p

Stereo Multiplex Adaptor £5 85 extra

Madel A1018
FMTUNER
6 transistar high
quality unit-
31F stages and
double tuned
discriminator. 5

For use with most amplifiers. Covers
88— 108MHz. Powered by 9V battery.
OUR PRICE £13.50 P&P 30p

Sterea multipiex adapter £5.95 extra.

TE-200 RF SIGNAL
GENERATOR
Accurate wide range
signal generator
covering 120 kHz-500
MMz on 6 bands
Diractly callbcated
Variable R F
attenuator audio output, Xtal socket
tor calibration. 220/240V a.c
Brand new with instructions

Size 140mm x 215mm x 170mm
OUR PRICE £1750  pap30p

BVDS5 Vernier TUNING DIAL

App. 7:1 ratio planetary

drive vernier dial. Log

scale 0180 degrees.

Blank scales 1-5.

Dial size 128 x 76mm. Overall size
x 117 x 41mm. deep ncluding

xnob and coupling. %' diam. shaft

OUR PRICE £1.62 P&P 15¢

INTEGRATED

complete with
OURPRICE£2.35 parisp.
phones with padded
Complete with 6 & ;
TE1018 Deluxe Mono High
headset with soft ear P e
Frequency response:

TE1035 Stereo HEADPHONES
rubber earcups. Adjust

abie headband. 8 ohms

240° Wide Angle TmA METERS
MW 1-6 60x60mm

£650 P&P15p
MW 1-8 80x80mm
£690 PaPr 15

Frequency
response 25Hz — 18kHz.
Complete with cable
and stereo jack plug

OUR PRICE £2. 60

CIRCUIT
printed circuit
LH02S STEREQO HEADPHONES
ear pieces. 4/16 ohms
tead and plug. ;
Impedence Headset.
pads. Impedence 2,600
200-4,000Hz.
Low cost with exc-
@

AMPLIFIER _\S\K";
h

mounting board
Light weight head- ['{ \
20-20,000Hz. v
OUR PRICE £1.97 _ rar 205
Sensitive magnetic
ohms {600 ohms DC).
OUR PRICE £2,25 P&P 30p
ellent response. Foam

P&P 30p

SINCLAIR "'SCIENTIFIC"”
CALCULATOR
8digitdisplay. Four |
functions plus )
logarithms to base 10,
antilog, sine, cosine.
tangent. arcSine
arcCosine and
arcTangent
Complete with
instructions, case and
batteries. Rec. Price
£49.00

OUR PRICE £44.50

P & P 25p plus VAT

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

All kits are complete with compre.
hensive easy to follow instructions and
covered by full guarantee.

Post and Packing 15p per kit.

AF20 Mono amplifier 5
AF25 Mixer.

AF30 Mano pre-ampl
AF35 Emitter amplifier

e

AFBO 0.5W mic. amplifier X

AF305 Intercom..... £9.52
AF310 Mono amplifier. £5.91
AT5 Automatic hght control.. £2.58

AT25 Window wiper robot.

AT30 Phota cell switch uni

ATS50 400W triac light
dimmer/speed control ...

AT56 2,200W triac light
dimmer/speed contral . .90
AT60 1 channel light cantrol.. £7.80
ATES 3 channel light control.. £14.55
GP304 Circuit board... £4.9:

GP312 Circuit board.
GU330 Tremolo unit
HF61 Diode detector.
HF65 FM transmitter.
HF75 FM receiver.

5)
HF3B0 lw/vhf aerial amplitier
HF395 broadband aerial amp. £1.77

LF380 Quadraphonic device.. £11.36
M 160 Multi-vibrator. £1.71
M1302 Transistor testar.. £8.45

NT10 Stabilised power suppl{,

100mA, OV £6.15
C£1251
£4.50

NT315 Power suj
tod,5/18V Dg £9.67

Amateur Electronics by Josty-Kit,
the professional book for the amateur
—covers the subject from basic prin-
cipals to advanced electronic techniq-
ues. Complete with circuit board for
AE1 to AE10 listed below,

OUR PRICE £3.30 (no vaT)
P&P 25p plus VAT.

AE1 100mW output stage. “£1.50
AE2 Pre-amplifier.....

AE6 Monostable mul
AE? RC generator .

AE10 CCIR filter__..... 90p

TE22 SINE SOUARE WAVE
AUDIO GENERATOR

Sine 20cps
to 200kHz

Impedence

AC operation. Supplied brand new
guaranteed, with instruction manual
and feads.

OUR PRICE £24.95 rar37p

Carefully machmed o grade steel.
Contains 1/2”, 5/8 5 ani
11/8" punchescomple!e wnh gripper
and accessories.

OUR PRICE £3.00 P&P 40p

SHBDV MONO/STEREOQ
HEADPHDNES

Volume control for

D
each channel. 4/16 ohms
impedence. Frequency
response 20Hz —18kHz.
Complete with 10ft.
coiled lead and jack plug.

OUR PRICE £4.97 P&P 309

ARF 300 AF/RF SIGNAL
GENERATOR
Alf transistorised
compact fuily
portable, AF sine.
wave 18Hz to 220
kHz. AF squars
wave 18Hz to 100k
uare/

PP RF 100kHz to
200MHz. Qutput

1V maximum,
220/240V AC operation. Complets
with instructions and leads.

OURPRICE £37.50  Paps0p

Also see previous pa
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HITACHI FLUORESCENT
LANTERN 11901

A porable battery [\
operated lantern

ideal for home

motoring, camping

stc. Approx 10°

1all. Provides

brittiant light from 9 Il
1.5v batteries [not ¥]
supplied)

our'price £7.19
P&P 25p

s

BHO01 HEAOSET and Boom
Microphone

Moving coil. 1deal
for language
teaching,
communi

cations gte,

Headphone impedence 16 ohms. Mic-
rophone impedence 200 ohms

OUR PRICE £5.95 P&P'30p

EMI LDUDSPEAKERS
Model 350 13 x 8 with 7
single tweeter/crassaver.
20-20,000Hz. 15 watts
RMS. Available 8 or

15 ohms.

0UR PRICE
£7.50e2ch P&P 370
Model 450 13 x 8" with
twin tweeter/crossover.
55-13,000Hz. 8 watts %
RMS. Available 8 or 15 ohms

OUR PRICE £3.62 each P&P 25p

SINCLAIR SYSTEM 2000
STEREO AMPLIFIER
AND TUNER

N
!DO.‘_. (T\(D(DQ‘

AMPLIFIER

Amplifier output 8 watts per
channel RMS. Distortion less than
0 06> Silicon transistors. Two
pick-up plus radio and tape tnputs,
tape output and scratch filter
Exceilent Value.

OUR PRICE £28.50 raréop

P
— (Rt
FM TUNER
Exceflent selectivity and sensi
tivity Twrn dual-varicap tuning
4 pole ceramic ftlter 19 transistor
stereo demodulator giving 40 dB
separation Distortion0 2% output
Fantastic Value

OUR PRICE £28.50 r&reop

1021 Stereo Listening Station
For balancing
and gain selection
of loudspeakers
with additional
facilit for stereo
headphon
swnchmg Two
gain controls, speakers on—off slide
switch, stereo headphone socket.

OUR PRICE £2.25 P&P 15p

AUDIOTRONIC
Low NOISE CASSETTES

TYPE
C60 £s7 €300 6108
€90 £224 £4.25 £10.00
c120 £273 £517 £12.24
AUDIOTRONIC
CrOZ CASSETTES

YPE 25
Creo 92 €172 £1512
CR90 £532 £10.46 £25.22

AUDIOTRONIC

8 TRACK CARTRIDGES

TYPE Each

40M 85p £4.00 £7.50
80M £1.15  £5.40 £10.25
PRP Cassettes 3p, Cartridges 5p each
OVER 10 of either POST FREE!

KE630 3 Station INTERCOM

Master and two sub-stations. Can be
used on desk or wall mounted. Comp-
lete with cabte and batteries

OUR PRICE £5.25 PRP 50p

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12°DR/8
Bass Speakers
8 ohms. 30 watt
Heavy duty, 1deal
for Hi-Fi P.A
Group

OUR PRICE £12 .60
P&P 50p

SINCLALR Project 80 Mudules
240 Power Amplifier.

260 Pawer Amphifier s
Stareo 80 Pre-Amplifier........£11.95
Active Filter Unit....._.... £6.9

Project 805.... - £26.95
P25 Power Supply..... ... £4.98
PZ6 Power Supply . £7.98
PZ8 Powor Supply. 7.98
Transtormer for PZ8.. £4°05

SINCLAIR Project 80 Packages
2 x Z40/Sterea 80/P25.. £2
2 x Z40/Stereo 80/P26

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
Al silicon,
transistor
amplifier oper
ates from mag-
netic, ceramic
or tuner
inputs with
twin stereo headphone outputs and
separate volume controls for each
channel. Operates from 9V battery.
INPUTS: 5mV and 100m

OUTPUT: 50mV per channel

OUR PRICE £8.50 P&P 20p

EA41 REVERBERATIDN
AMPLIFIER

Seif contamed,

2 x 260/Stereo 80/P28 -
POST & PACKING 35p oach
MP7 MIXER-PREAMPLIFIER
5 Microphone

inputs each with T et
individual gain o 6669Y
controls enabiing -

complete mixing

facilities. Battery operated. Size: 235
x127 x 7T6mm. Inputs: Mics. 3 x 3mV
50k; 2x 3mV 600 ohms. Phono. Mag.
4mV 50k; Phono Ceramic 100mV 1
Meg. Output 250mV 100k,

OUR PRICE £8.97

P&P 20p

Practical Electronics

battery Dperaled
Simply plug in

microphone, guitar etc, and output to
your amplifier. Volume control and
depth of reverberation cantrol. Beau-
walnut cabinet. 184 x 77 x 108mm.

OUR PRICE £7.50 P&P 20p

ALL PRICES
EXCLUDE VAT
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(SEW) CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

*{tems with asterisk are Moving lron

CLEAR PLASTlC MODEL SD640 CLEAR PLASTIC MODEL MR 65p
8mm

Size: 85 x 64m| type, all others are Moving Coll Sizer 86 x
£3 80 CLEAR PLASTIC MODEL SD830 .
£375 —— Size: 110 x
£3 70 S0uA . "es 30
3 65 10&‘1\ £4 25
£375 A 200uA £4 20
£370 500uA .- £4 15
365 50.-0-50uA . £425
£3 66 -100.0-100uA .. £4 20
£3.66 1mA .. .. . £410
£3.66 10V DC £365 | 5mA .. .. . £410
£3.66 20V DC £3656 | 10mA.. .. . £410
£3.66 50V DC £365 | 50mA .. .. . £410
£3'86 300V DC £365 | 100mA’ | . £410
365 15V AC 375 [ 500mA £810
£365 300V AC £375 | 1A DC £410
£3 65 VU Meter £3 90 A DC £410 -
10A DC £410 300V AC . £420
DC £410 VU Meter .. £4 40 .
CLEAR PLASTIC MODEL SW100 o
Size: 100 x 80mm CLEAR PLASTIC MODEL MR 45P gg: e N
o O Size' 50 x 50m: ol .
100uA £4.50 S0uA £320 10V DC o
§D0u A £a30 100uA £315 18V DC .
§0-0-50u A £450 200uA £310 20v DC ‘
100-0-100uA . £4.45 500u A £3 00 50V DC 0
mA . . £430 50-0-50u A £315 150V DC . 500mA AC  °
1A DC £4 30 1000 100uA .. £310
A DC £4 30 500.0.500uA .. £295 BAKELITE MODEL $80 Enlarged Window
20V DC £4 30 150V AC £445 | 1mA . £2 95 Size. 80 x 80mm
50V DC £430 300V AC .. £4 45 | 5mA £295
300V DC £4 30 VU Meter £4 90 10mA £2 95 S0uA £4 50
pomA £295 100uA £4 45
m £2 95 500uA £4 20
EDG‘MSE MUDEL PE70 50Dm A £295 300V AC. . £305 | 50-0-50ua £4 45
Size: 90 x 3 1A°DC £295 S Meter ImA  £295 100 0-100uA .  £4 40
5A DC £295 VU Meter 340 £4 20
10V DC £295 1A AC 6395 | 1A Be” £4 20
20V DC £295 SAAC “ (295 | 5ADC £4 20
50V DC £295 1DA AC * €295 | 20v DC €420
300V DC £295 20A AC *£295 | 50V DC £4 20
15V AC £305 30A AC * £295 380v P £4 20
300V A £4 30
CLEAR PLASTIC MODEL MR 38P VU Meter £4 70

Size: 42 x 42mm

CLEAR PLASTIC MODEL MR 52P

50uA £310
Size: 60 x 60mm
MODEL ED107 EDUCATIONAL METER ;g&ﬁ £305 N\ coun 370
100 x 90 x 150mm including terminals u
e e .g 00u A : 100uA £3 50
A range of high quality i - 500u 335
movin'g coil instruments 50-0 50uA 50
ideal for school experi- 100 0-100uA . €345
ments and other bench ImA ... £330
apphcations. 3" mirror SmA . . . £330
scale. The meter move- 10mA .. £330
ment is easily accessible 50mA .. £330
to demonstrate internal 100mA £330
working. s0oma £330
1A D £330
R T Bee 8%
et a0 10V DC £330 VU Meter .. £3 80
Regdn 20V OC £330 1AAC © £330
TmA £7,60, 50V DC £330 S5AAC < £330
1-0-1mA £7 60 300V DC £330 10A AC £330
1A DC £7 60 15V A £340 20A AC - £330
56 Bg f; gg = gg 300V AC £340 30A AC * £330
80 5v/15V DC £8 60
ovpe £760 1/5aDC €860 | 34 0C BAKELITE MODEL MR 65 Size: 80 x 80mm
15V DC £760 \a/15A DC T8 60| 10ADC o 0 % 5
3V DC . 25ua
10V DC £280 SMeter ImA  £2 BO 50uA
gLEI}\RoPL‘ASTIC MODEL MR 85P 15V DC 280 VU Meter. £320 | 100uA
ize: x 7]
50uA . £545 50 0-50uA ..
£5 40 CLEAR PLASTIC MOOEL SD460 100-0-100uA ..
£5 35 Size. 59 500-0-500uA ..
£525 TmA ..
£5 40 R 320 | 101ma
£5 35 1 | sma
B 200uA £3 40 Hh
500uA £335 ’
]2 50.0.50uA £3 35 A 50mA
£5 20 100mA
(e 100-0 100uA  £3 40 oo
£5 20 Jid @ ok 1A DC
DR vEs 20 | 10mA £3 30 2A1DE
£5 20 £5 54 DC
£520 15V AC £530 [ S0mA AR ks £330 | Jpa DC
£520 300V AC 530 | 100m E330N 20N G £330 | 154 DC
£520 SMeter ima  £520 | 300mA £330 50V DC £330 | 304 DC
£520 VU Meter £5 55 C £330 300V DC £330 | 504 DC
- 5A DC £330 V Al . £345
£540 1A AC £520 | 3 5V DC
30 SAAc L2393 [ 10a0C £330 300V AC £345 | Jov oC -
520 10A AC ©£5 20 5v DC £330 VU Meter £3 65 15V DC
€520 20a AC <520 20V DC
150V DC . £520 30A AC L5 20 POSTAGE & PACKING 15p 50V DC
120V DC 100mV DC

Please send me the following items

TOTAL FURCHASE PRICE
T

I NAME

ADDRESS

and make no mistake |

Practical Electronics

Hpq\\hvnln bua st dNo 347987 ar 1, Luwet
Grosvenns Place 1omd 1 SW10E X
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| FOR MAIL ORDER

I TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT |
I Audiotronic House The Hyde London NW9 6JJ Tel 01 205 5651 3735 I

v LAl

CALLINTO YOUR
NEAREST LASKYS
BRANCH OR ORDER
WITH CONFIDENCE
BY MAIL ORDER

CENTRAL LONDON

48] OXFORDST. 01-493 B&41
10 TOTTENHAM CT. RD. 01-637 2231
27 TOTTENHAM CT. RD. 01-636 3715
33 TOTTENHAM CT. RD. 01-636 2605
42/45 TOTTENHAM CT.RD.  01-636 0845
87 TOTTENHAM CT. RD. 01-580 3739
257/8 TOTTENHAM CT. RD. 01580 0670
3 LISLE ST. wQ2 01-437 8204
34 LISLE ST. w(2 0i-437 9155
118 EDGWARE RD. W2 01-723 9789
193 EDGWARE RD. W2 01-7231 6211
207 EDGWARE RD. W2 01-7123 270
311 EDGWARE RD. W2 01-262 0387
346 EDGWARE RD. W1 01-723 4453
382 EDGWARE RD. W2 01-723 4194
109 FLEET ST. EC4 01-353 5812
152/3 FLEET ST. EC4 01-353 2833

86 SOUTH ST. ROMFORD 70-20218

KENT

§3/57 CAMDEN RD., TUNBRIDGE WELLS
0892-23242

LEICESTERSHI

45 MARKET PLACE, LEICESTER
0533-537678

1046 WHITGIFT CENTRE, CROYDON

01-481 3027
27 EDEN ST. KINGSTON 01-546 7845
32 HILL ST. RICHMOND 01-948 1444

| WARWICKSHIRE |

116 CORPORATION ST., BIRMINGHAM
021-236 3503

ALL BRANCHES OPEN FROM
9am to 6pm MON. TO SAT.

BARCLAYCARD
& ACCESS

Holders welcome
callinto any branch
or telephone your
order to head office.

CREDIT TERMS available for
Personal Shoppers

EXPORT Personal exports

arranged for overseas visitors
at all our branches.

Goods despatched to all parts
of the world through our Export
Mail Order Department.
Immediate attention given to
orders.

CHEQUES ACCEPTEQ FROM
PERSONAL SHOPPERS ONLY
WITH BANKERS CARD.

All prices correct at 13 5-74 but
subject to change

ALL PRICES
EXCLUDE VAT

We otter aspeedy and efficient service

by mail order Remember to add 10
VAT to total va'ue of yoods inciuding
pu tind packing

e
Y
Pt e
n0ney orer
T 1o sy by Rarch v ant Acces
L my npmbes -
Signature

PET7 I
—-—

647



ﬂ

ALY electronics

(Bl
r- —
20

ECT
@@QQEL R@ﬂ /Cf

Filamenr Indicctory; 18 Pin DIL 10mm Monsa“to nim lmllx

Char scter Height

0-9 Digir Ref 3015

Overflow/Polarity  Ref 305G b =
N
| NEW PRICE £7.29
7¢ SERIES TTL
)
15t . GRADE BRANDED RRODUCTS ‘ Seven Overflow
Segment 1
2 Di 707 DL 747
Red MAN 71 e o.:-| high :nnmcm 0.6 high :hw.,,
4 pin OIL . De.

7400 20p 7442 Blp 7490 82 Green MAN 51 MAN 53 e
7401 20p 7445 €12 7491 £1.00 D370
402 0p 7447 €145 7492 82 Yellow MAN 81 MAN 83 s
7403 20p A47A£1 .60 749 82
7404 20p 7448 £1.50 74100 £2 37 Common Anode Common Anode
Z 4 All Common Anode; Left Hond Decimal Poi Red On
S A s e 2o e Sy
7410 20p 7474 !
0 o5 sn Tos E OUR PRICE £2.65 each £2.79 £2.89
7420 200 7476 aap 74192 £2.15 :
o 2 e e 3, DECADE .- DIGITAL VOLTMETERS INTEGRATED CIRCUIT

This stote-of -the -art MOS LSt chip containt
all the logic necesory for @ 3} decode., duol
slope integrating, automatic polerity datecting
DVM.  Supplied with free data ond circuit
bookler

OUR PRICE ONLY £7.79

tooklet alone 10p)

PHOTO ~DARLINGTON

12 2NS777 X ¢
Vceo, Vebo 25v; Vebo By

Vceo, Vebo 25, VEBO B @

hfy 2500; ke 250 MA "’ 4

VAT INCLUSIVE PRICES

OVERSEAS CUSTOMERS DEDUCT ONE ELEVENTH
VAT INVOICES ON'REQUEST
F&P Op UK. Orders.min. 10p...Overseas Orderg at

MINITRON SIEMENS

Dept. 2.
6, Fortis Green Road, London, N10 3HN.
telephone:  01--883 3705

LIQUID CRYSTAL DISPLAY complete with
socker and remavable reflacrive vacking,

Ref ANATAZR 130w character height  Can
be directly driven by Notional Semiconductor
Alam Clock chip MM5316

OUR PRICE £14.37

LIGHT EMITTING DIODES

0 125 dio. TILXOP Type [
Red  p woch Yellow 99p each

Green dlp eachiWhite 35 eoch

0.125* dio

Red (LED2) 26p ea

Green (LEDA) 4% e0
0.175% dia. green (LEDS} 755 o

0.2° dia. MLED 450/750/850 Type [
Red 28p each

Green 45p each |
Yellow 9% each

1092 style MLED 500 «ill onty 17p RED)

LOW COST

RED { Led 7)
GREEN  ( Led18)
YELLOW ( Led21)

WE WILL QUOTE
FOR QUANTITIES

Cost ON_REQUEST.

EEMI
ELECTRONIG

Ready to

KITS

SICK OF WAITING FOR COMPONENTS?
Try our express service (normally return of post) Prices very competitive—
for example: §W 5% carbon film resistors 1p; W 2% metal oxide 3ip

BC 107/8/9 10p 2N 3702 13p 1N 4001/2 6p
BC 177 17p 2N 3703 1ap 1N 400374 14
ORGAN 2N 1302/3 16p 2N 3704 13p 1N 4148 56
5N 3085 53p. 2N 3707 13p 1N 5401 16p

SINCLAIR CAMBRIDGE CALCULATOR

use—only £26-50

PRICES EXCLUDE VAT 10p P. & P.

There are four
excellent quality
models for the
do-it-yourself
enthusiast

Name:
Address:

ﬁPor!able—4 octave keyboard with 10 voices, 3 pitches— vibrato,
£145.29. ¥Console—5 octave keyboard with 10 voices, 3 pitches.
Keyboard can be split into solo and accompaniment. Vibrato,
built-in amplifier and speaker £250-93. %Console—2 X 4 octave
keyboards and 13 note pedal board, 29 voices. Vibrato, Delay
Vibrato, Sustain, Reverberation, Percussion, Wah Wah, £470-65.
+Console—2 x 5 octave keyboards and 32 note pedal board, 32
voices. Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion,
3 Couplers, etc., at £665:00.

AS===- CONTACTLESS ELECTRONIC
—

>

Also in stock M.O.S. Master Oscillators, 1.C.'s, transistors, kit of
parts for Wireless World Synthesiser and Electronic Piano, com-
plete with reprinted instructions.

Send 50p for catalogue which includes 50p FREE voucher to be
used against purchases, or send your own parts list, enclosing
S.A.E., for quotation.

Elvins Electronic Musical Instruments

SUPPLIERS OF COMPONENTS TO
THE MUSICAL INDUSTRY

12 Brett Road, Hackney, London, E.8, Tel: 01-986 8455
8 Putney Bridge Rd., London, SW18 IHU. Tel: 01-870 4949

FROM
ONLY

plp
25p

£13-95

smooth tick-over. Designed for 4 or 6 cylinder neg. earth cars
at a price you can afford. Easy to fit, clear illustrated

instructions, free fitting

Post free.

SILHILL PRODUCTS

Other Mobelec capacitive discharge E series models avail-
able. Mobelec E series for high performance engines. 4 and
6 cylinder NEG. AND POS. EARTH, £22-82. 8 cyl., £24-75.

Forward 15p for our illustrated catalogue to:
DART ELECTRO SERVICES
24 South Town, Dartmouth, Devon
Competitive prices and descriptions of hundreds of components, accessories. etc.

> | IGNITION BY MOBELEC

We break the price barrier with
this trouble-free inductive dis-
charge contactless ignition which
replaces contact points by a
solid-state trigger-head giving
high energy spark for excellent
cold-weather starting and super-

kit. State model, make and year.

Dept. PE/6, 226 Mary Street,
Birmingham B12 9RJ. Tel. 021-440 3600

648
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Hi-FI TAPE LINK
] S/c’s. ic's. As. Cs. Relay and pc-base. Pot Cores and pc-bases.
Sw's. Pots. Panel Lemp—Mono, £12-7; Stereo. £20-41. PSU. £3-58. Main Circuit PCB
(S:wn x'Q‘i)n) Stereo (also hoids relay and cores). £2-10. Sub-assembly PCB (24in x 6}in).
tereo 80p.

(PE Mer /Apr. 73)

BIOLOGICAL AMPLIFIER
(PE Jan./Feb 73) P/A Set—S/c's.i.c’s, Rs. METER AND THERMOMETER
Ca. Pots. PCB. £3-45. Output Stages— | (PE Sept 73) S/c's. Thermistor. LDR Rs.
S/c's. Rs. Cas. Pots. Rotary Sw's and| Pots. PCB. £3-90.
PCBs for Alphaphone. Cardio. Freq-Meter,
Vis-Feed. £4-96. Audio Amps: PC7, £5-20; ELECTRONIC PIANO
EA1000. £3-30. (PE Sept. 72/Jan. 73) Details in lists

ENLARGER EXPOSURE

GEMINI STEREO AMPLIFIER
(PE Nov 70/Mar 71) Stereo Sets and PCBs Pre-amp—Rs, Ca. Pots, Sw s—with }W
MO Rs £14-18—with }W CF Rs, £10-40. PCB as published, £2-20. Main Amp—Rs. Cs.
Pots. £5-88. PCB (3}in x 5in). £1-28. Power supply—Rs. Ca. Pot. £4-5. PCB (2in x 4in),
65p.

AUDIO MILLIVOLTMETER
(PE Feb 74). S/c's. Rs. Cs. Pots. Sw's
PCBs. £4-95.

8 WATT AMPLIFIER
{PW Nov./Dec. 72) Pre-amp—S/c s Rs Cs
Pots. Sw—Mono. £2-50; Stereo, £6-03.
PCB (3}in x Tin) (Stereo) also holds rotary
or slider pots and Sw. £1-66. Main Amp—

MICROPHONE MIXER S/c s. Rs. Cs. Pot—Mono. £4-18, Stereo.
(PE Apr. 69). S/c's. Rs. Cs. Pots. PCB (also | ¢8-36, PCB (24in x 3in) (Mono). 72p. PSU.
holds pots). £4-12. While Stocks Last £3.90.

SOUND SYNTHESISER
(PE Feb. 73/Feb. 74)

RHYTHM GENERATOR
(PE Mar./June 74)

SOUND BENDER
(PE May 74)

Details of all these in List

LOUDHAILER AND SIREN
(PW Dec 72) Pre-amp and Siren Generator
—S/c’s. Rs, Cs. Pot. PCB (2}in x 2}in).
£2-20. While Stocks Last Main Amp Moduie
PC5. £6-25.

REVERBERATION UNIT
(PW Nov./Dec. 72) S/c s. Rs, Cs T/tormer
—with Rotary Pots. £6-44 PCB (2in x
114in), £1-40. 9in Spring Unit, £4-50.

MISCELLANEQOUS PCBs (While Stocks Last)
LOGICAL RADIO CONTROL {PE Dec 71/Jan. 72) PCBs "'2A" ., ' 2B’ . 50p each
MODEL SERVO CONTROL (PE Feb./Mar. 72) PCBs "B . Fail-safe. 33p each
DIGICAL PSU PCB (PE Aug 72). 50p. OSCILLOSCOPE P/A PCB (PE Aug 72) 33p.
GEMINI STEREQ TUNER PCB (PE Apr 72). £1-50. TRIFFID PCB (PE Feb 73) 60p.
(The above PCBs are as published)
DIGITRONIC (PW Mar. 73) Read-out PCB (1;in x 34in). 50p. CALLERCORD (PE Jul 72)
Main Control PCB (4in x 7tin)

PHONOSONICS
PCB's AND KITS

PROJECT Q4
{PW Oct 7%Jan 74) Muitisystem Quad-
raphonic Decoder. Sic's. l’c's, Rs, Cs.
Pots. Makeswiiches, £12 48 PSU, £3:17.
Set of PCBs. £2-60.

PHOTOPRINT PROCESS
CONTROL

{PE Jan./Feb. 72} For Colour and B & W—
finds exposure. controls timing, stabilises
maing voltage. S/c's. SCR. LDR. Rs. Ca.
Pots, Relay, Keyawitch. T/tmr, £7-98. PCB
(3¢in x 5tin) also holds pots, Sw. relay.
£1.80.

PHASING UNIT
(PE Sept 73) S'c's, Rs, Cs. Pots, PCB

RONDO
(PE Sept 73/Feb 74) Details in List (1}in x 2¢4in). £2.20.

AURORA
(PE Apr./Aug 71) Multichannel Sound Controlled Light Sic s (Excl SCRs). Rs, Cs. Pots.
Cores—Pre-amp. Sync Generator and 4 Chans , £10-97; 4 extra chans . £8-35. Reg
PSU, £4-32. PCB (4hin_x 104in) for Pre-amp and 4 Chans (also holds pots). £2-50. PCB
(4hin x 5in) for Sync. Gen PSU. 8 cores. 8 SCRs. £1-25.

AURORA AUXILIARY CONTROL UNIT
2 Variabie Frequency Strobe Generators and 4 Variabie Ampiitude Frequency Generators
S/c s, Rs. Cs. Pots. PCB (3}1n x 53in). £4-87.

TAPE NOISE LIMITER
(PE Feb 72) S/c's, Rs. Cs, Pot. Sw. PCB
(1}in x 3in), £2-30. Reg PSU and PCB
(14in x 24in), £3-40.

SEMICONDUCTOR TESTER
(PE Oct 73) S/c’'s. Rs. Cs. Pots. Maka-
switches. Sub-assembly PCB. £5-30.

ULTRASONIC
TRANSMITTER-RECEIVER
(PE May 72) S/cs. Rs, Cs. Pot. Relay.
Dual PCB (2in x 5}in). £4-40. Transducers
excluded.

VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlied Light
with built-in variable strobe. (PE Jun 72).
Sic's. Rs. Cs. Pots, T/imrs, Keyswitch,
£11:28. PCB (3}in x 74in) also holds pots
and switch. £1-70. SCRs excluded

VIBRASONIC
GUITAR PRE-AMP
{PW Sept 70) Inci. Mic P/A, 2-Guitar P/A,
Trem and Tone Controls, Master Volume
S/c’'s. Rs. Cs. LDR, Rotary Pots. Lamps.
Coupling T/fmr, £7-64. PCB (3}in x 104in)
also hotds pots. £1-92. Power Supply. £3-90.

VOICE OPERATED FADER
(PE Dec 73) S/c's. Rs. Ca. Pot. PCB
(1410 x 3¢in). £2-95.

WIND AND RAIN EFFECTS
(PE Oct 73) S/c's (inci special noise diode). Rs. Ca. Pots, £1.95.

SEMICONDUCTORS ELECTROLYTIC {LF/V) POLYESTER ADD 15p P. & P. o
RESISTORS 2905 . wh ADD 10% VAT to total cost {including
Aciag 200 2N2907 229 0 g 8} B2 o 0 01 I P&P)
L] 100425 [l
W and jW acas o anzo 2 226 o | 104 I RAE 3 SEND S.A.E (Stamped Addressed En-
CARBON FILM BC107 e | 2T e | 41 So | 10063 2 | g ox i velape) for Free ltemised List (and with all
BC108 10 4 4783 [ 150 16 1 0 047 3p Al
MANUFACTURED BY 8C109 13 e g 6840 e | 15063 129 0 068 e enquiries please).
AE| TO DEF 6112A BC147 12p ;mlzv?s u: :3:2 :: §§3,:2 :: op 4 OVERSEAS COSTS P.&P will be charged
E24 SERIES = o DIODES 1540 e | 22025 1op E B at cost {maost kit weights and postal rates
W 5% 4E7 to M B8C1s7 12p gg/;g :: g;g ;g ;:: 033 i3 are shown in list) Send International Reply
W 5% 4E7 o s raton 5 9563 g | 33010 " o o Coupon for Free List & with all enquiries
to 2M2 then 10% to BC182L 12p 1N4002 » e B || a8ge & 10 p VAT does not apply to exports. EXPORT
B 8ime 1w | ivioos | mw w | iro2s Vi ORDERS ARE ALWAYS WELCOME.
COMRHEHENSIVE aca12L 150 BAlS 2p 72 ¢ | 47040 20 MAILING LiST SERVICE—details with st
STOCKS BCYIT 29 ) w | v 0 | s006a “p TANTALUM A e i
FACILITATE RAPID BFY50 22p 0A200 » 4763 7 | eaos 3 100 BEAD (uF/V) COLOUR CODE identification supplied
FY52 23p 16P7 12p S0'6 4 L 680 25 »p with most kits and as part of hst
PROCESSING 8SY95A 12p 1850 1 680 40 p 0138 120 . . A
AS APPOINTED MJE2955 110 100010 4o 02235 12p PCBs are Fibreglass. Orilled. Tinned. and
DISTRIBUTORS s MJENSS %0 :%;g ;; ?;’325 :;: designed by Phonosonics uniess stated
WE WELCOME peroc i e INTEGRATED CIRCUITS 1000 40 1338 s 28 published".
TRADE AND EXPORT ocn 140 il s LD 1447 % { 220025 5 2R2435) 2p PCB Layout and Circuit Diegram supplied
5 » 7473 44 2200 40 50p 47135 12y . N
EWU'F;LES oo 53 T e o s 7489 1;:: amio s 1018 125 free with Phanosonics-designed PCBs
Write or one 747 14P DIL 115p 15 TO220 10p 3 63 133p 1025 169 ! i 3
T Do o 3| el B el R | B E | BD R e £ o
ERITH 30737 g 12 7402 200 G3402N  16vp | 470025 7% Ve 15 i
gz;;?; :;: T 4 s00%0] 44 foobs ": OELIVERIES subject to availability

PHONOSONICS, DEPT. PE27, 25 KENTISH ROAD, BELVEDERE, KENT DA17 SBW
MAIL ORDER ONLY
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- Sinclair Project 80

exciting

R = R =

Stereo 80 pre-amplifier/control unit

scratch

il

charvel 010 20 30 40 50 60 70 stere0

Project 8Q tuner Stereo decoder Project 80 Active Filter Unit (AFU)

only 2" deep x 2’" high

Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within
elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless — superb hi-fi systems can be installed in ways
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from
clashing with carefully thought-out furnishing schemes. (That will surely please wives i) Slider controls have been introduced in place of
knobs and all modules in the range incorporate new up-dated circuitry with emphasic an performance standards and built-in protection
rload and shorting. The aim was to re-think modular construction completelv — to make it infinitely more versatile, even simpler

against ove /
the result — Project 80 — another triumph for Sinclair, and the most exciting construction modules ever.

and more reliable

the slimmest,most elegant hi-fimodules ever made

Typical Project 80 applications

System ) The Units to use Units cost
Simple battery record player Z.40 £5-45
-54p V.AT
-
Mains powered record Z2.40,P2.5 £10-43 w
player +£1.04VAT @ﬂ
30W. RMS continuous 2 X Z.40s, Stereo  £3083 /
sine wave stereo amp. 80;P2.6 +£3.08V.AT
50W (8 Q) RMS continuous 2 X Z.60s, Stereo  £33-83 % &
sine wave de luxe stereo amp. 80; PZ.8 £3.38V.AT =
Indoor P.A. 2.60,P2.8 £14 .93 Mount Project 80 on a bookshelf.
£149VAT. a loudspeaker, a lampshade base
: a false wall with two Q.16 loud-
Project 80 FM tuner. decoder, and A.F.U. may be added as required speakers ... almost anywhere.
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Stereo 80 pre—aplifier
and control unit

v iy

® For P.U,, radio and tape
@ Tape monitoring switch
@ Simplest ever fixing

Each channel has its own separate tone and volume controls operated by
siiders, enabling 1deal environmental matching to be obtained. A wirtual
earth input stage forms part of the up-dated circuitry that ensures the
finest possible quality from all signal sources. Generous overload margins
are allowed on all inputs. Clear instructions with template are supplied.
TECHNICAL SPECIFICATIONS

Size - 260 « 50 x 20mm (104 x 2 x #ins)

Finish — Black with white indicators and transparent Slhiders

Inputs — Magnetic pick-up 3mV RIAA corrected: Ceramic pick-up 300mv

Racio 300mV: Tape 30mV

Signal/noise ratio — 60dL

Frequency range — 20Hzto 15KHz t 1dB. 10Hzto 25KHz + 3dB
Powerrequirements — 20 to 35 volts

Outputs — 100mV + AB monitoring for tape

Controls — Press button for tape radio and P.U Sliders for volume,

bass (+ 12dBto — 14dB at 100Hz) treble (+ 11dBto — 12dB at10KHz)

rar. £11.95 +£18
Project 80 FM tuner
and stereo decoder

@ Twin dual varicap tuning: @ On the decoder, solid
4 pole ceramic filter: state stereo indicating
switchable A.F.C. beacon.
Making the Project 80 F.M. tuner and decoder avarlable separately gives
a wider choice of systems and saves money where stereo reception may
not be required. The tuner is a triumph of electronic design and assures
excellent performance. The decoder gives a 40dB channel separation with
150mV output per channel. Both units may be used with other than
‘Project 80 systems.
TECHNICAL SPECIFICATIONS OF TUNER
Size - 85 x 50 x 20mm (3} x 2 x %ins)
Tuning range —87-51t0 108 MHz
Deteator—1.C balanced coincidence for good A.M.rejection
One | C. equal to 26 transistors
Distortion —0-2% at 1KHz for 30% modulation
4 pole ceramic filterin |.F. section
Aerial impedance - 75 Qor 240-300 Q
Sensitivity — 4 microvolts for 30dB quieting
Output — 300 mV for 30% modulation
Powerrequirements — 23 to 33 volts
DECGDER
Size-47 x 50 x 20mm (13 x 2 x 3ins)
One 19 transistor |.C.
Guarantee
If, within 3 months of purchasing any product direct from us, you are
dissanisfied with 1t, your money will be refunded on production of receipt
of payment. Many Sinclair appointed stockists also offer this guarantee.
Shoud any defect arise in normal use, we will service it without charge.

sirc—i=ir—

Sinclair Radionics Ltd. London Road, St. Ives, Huntingdon PE17 4HJ
Telephone St. Ives (0480) 64646
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+£1-19

rapr. £11.9 g
wne £7.45 +37%

new thinking in medular hifi

Z.40 & Z.60 power amplifiers
totally short-circuit proof

Intended for use in Project 80 installations, these modules readily adapt
to an even wider range of applications. Both incorporate built-in protec-
tion against short circuiting and risk of damage from mis-use 1s greatly
reduced.

240 TECHNICAL SPECIFICATIONS

Size— 55 x 80 x 20mm (24 x 34 %, 3ins) 9 transistors

Input sensitivity — 100mV

Output — 15 watts RMS continuous into 8 Q {35v)

Frequency response — 10Hz — 100KHz + 1dB

Signal/noiseratio - 64dB

Distortion —at 10 watts into 8 Q less than 0 1%

Powerrequirements — 12 to 35 volts

Z.60 TECHNICAL SPECIFICATIONS

Size —55 x 98 x 15mm (24 x 3% x 2ins) 12 transistors

Input sensitivity — 100- 250mV

Output~ 25 watts RMS continuous into 8 ©Q (45V),
Distortion — typically 0-03%

Frequency response ~ 10Hz to more than 200KHz ; 1dB
Signal/noise ratio - better than 70dB

Built-in protection against transient overload and short circuiting
Load impedance —4 Q@ min, max safeonopen circuit

Z.40RRP.£5.45 + 054VAT Z.60RRA P £6.95 - 0-69pV.AT

Project 80 active filter unit

Makes a highly desirable part of
any worthwhile system where
Inputs may be from record, radio
or tape. As with Stereo 80,
separate controls applied to
each channel make 1t easier to
obtain rdeal stereo balance.
TECHNICAL SPECIFICATIONS
Size 108 x 50 x 20mm (43 x 2 x %ins)
Voltage gain — minus 0-2dB

Frequency response — 36Hz to 22KHz controls mimimum
Distortion — at 1KHz - 0:03% using 30V supply

HF cut off (scratch) — 22KHz to 5-56KHz.12dB/oct. slope
L.F.cutoff (rumble) — 28dB at 20Hz. 9dB/oct slope

rRapr. £6.95 7089
Power supply units

PZ.8

Stabiiised. Re-entrant current limyt-
ing makes damage from overload or
even direct shorting impossible.
Normal working voltage (adjust-
able) 45V.

@ For scratch and
rumble control
@ Transistorised
active circuitry

R.R.P.£7-98 + 0-79pV.AT.
Without mains transformer

PZ.6

35V. stabihsed
R.R.P.£4:98 + 0-49p V.AT. R.RP£7-98 -+ 0-79p V.A.T.

PZ.5 30V unstabilised

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid

for which | enclose Cash/Cheque for £ —_including V.A.T.

Name - o

Address

[ PES
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Practical Electronics Classified Advertisements

RATES: 9p per word (minimum 12 words).
prepaid and addressed to Classified Advertis

Box No. 20p extra.
Farringdon Street, London EC4H 4AD

Semi-Display £7 per single column inch.
ement Manager, “Practical Electronics” IPC MAGAZINES LTD., Fleetway House,

Advertisements must be

SITUATIONS VACANT

EDUCATIONAL

MEN'!

£70 p.w.
can be yours

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £3,500 + p.a.

After training, our exclusive ap-
pointments bureau — one of the
world’s leaders of its kind — intro-
duces you FREE to world-wide
opportunities. Write or ’phone
TODAY, without obligation.

London Computer Operators
Training Centre
T59, Oxford House
9-15 Oxford Street, W.1
Telephone 01-734 2874

THE POLYTECHNIC OF NORTH LONDON
HOLLOWAY ROAD, N7 8DB

Department of Electronic and
Communications Engineering

LABORATORY TECHNICIAN GRADE 4

Applications are invited from candidates who
are suitably qualified Electronics Technicians.
Experience in microwave/radar technology
would be an advantage.

This is a Laboratory Technician Grade 4
appointment with prospects of promotion for
a man showing initiative. Five-day week
totalling 35 hours.

Salary scale: £2,022 rising by annual incre-
ments to £2,337 per annum
(including London Weighting).

Werite stating age, experience and qualifi-

cations to:

THE ESTABLISHMENT OFFICER

THE POLYTECHNIC OF NORTH LONDON

HOLLOWAY ROAD, N7 8DB.

Enquiries to Mr. S. A. Elliott, 01-607 6767
Extn. 289.

TELEVISION

TRAINING

16 MONTHS’ full-time
practical and theoretical train-
ing course in Radio and TV
Servicing (Mono and Colour)
for beginners.

13 WEEKS’ full-time Colour
TV Servicing course. Includes
100 hours practical training.
Mono revision if necessary. Good
electronics background essential.

NEXT SESSION commences on
September 9th.

Prospectus from London Elec-
tronics College, Dept. A7, 20
Penywern Road, London SW5
9SU. Tel. 01-373 8721.

© bargains at

C AND G EXAM

Make sure you succeed with an ICS home study course
for C and G Electrical Installation Work and Tech-
nicians.  Radio/TV/Electronics Technicians.  Tele-
comms Technlicians 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. Malntenance, Radio. TV. Audio.
Computer Engineering and Programming. Also
self-build radio kits.

Get the qualifications you need 10 success Free
details from

international Correspondence Schools,
Dept. 730S, Intertext House, London sws
4UJ. Or phone 01-622 9911

WANTED

SERVIGE SHEETS

SERVICE SHEETS, Radio, TV, ete. X000
models. Catalogue 20p. S.AL. enquiries.
TELRAY, 11 Maudland Bank, Preston.

N —————

8ERVICE SHEET8 for televisions, radios,
transistors, record players, tape recorders, etc.,
from 5p with free fault-finding guide. Over
10,000 models available. S.A.15. enquiries.
Catalogue 20p and 3.A K. HAMILTON
RADIO, 47 Bohemia Road, 8t. Leonards,
Sussex. Telephone Hastings 429066.

LADDERS

LADDERS. ‘‘Special Offer” unvarnished
triples. 9ft 7in closed—23ft lin extended.
£18-90 delivered. HOME SALES LADDER
CENTRE (PEE2), Haldane (North), Hales-
field (1), Telford, shropshire, Tel. 0952
586644

652

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types
KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

WANTED. Radio amnd TV Rervicing books
from 1964 onwards. £2 per copy, paid by
return  of post. BELL'S TELEVISION
SERVICER, 190 Kings Road, Harrogate,
Yorkshire. Telephone 0423 55885,

FOR SALE

TV LINE OUT-PUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandycombe
Road, Richmond, Surrey TW9 2EQ
01.948 3702

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

CATALOGUE NO. 18, Llectronic and Mechan-
ical Components and manufacturers’ surplus.
Credit vouchers value 50p. DIrice 23p, inclu-
ding post. ARTHUR SALLIS RADIO
gONTRUL LTD., 28 Gardner Street, Brighton,
ussex.

SPECIAL OFFER—Indicators 3015F and (s,
D43, (D66, only 95p. Chips 7447 (BCD-7
SEG), £1; 1C12 6W amp, £1:50; 743PSU, 85p;
BO182, 183, 108, 141, 8p each; MJ3001, £1.
150W npn, apn photo transistors, 25p. 1N4001
41N 4143, 5p. 10A, 150V bridge, £1. Interested?
Then get our cat. (10p 17.0.). now! ALPHA
ELECTRONICS, 73 Moorgate, London, 1C2.
(Mail order only. Prices exclude VAT.)

VALVES, VALVES AND MORE VALVES.
Large stocks, many types, 1930 to 1974,
5.A.KE. for quotation, List 10p. COX RADIO,
The Parade, East Wittering, Sussex.

LIGHTSHOW PROJECTORS from only £17,
effect wheels from only £4. Many lightshow
ROGER SQUIRE'S (Disco
Centre), 176 Junction Road, London, N.19.
Tel, 01-272 7474,

SUPERB INSTRUMENT CASES8 hy Dazelli,
manufactured from heavy duty PVC faced
steel, choice of 70 types, send for free list.
BAZELLI INSTRUMENT CASES, Dept. 23,
Rt, Wilfrids, Foundry Lane, Halton, LA2 6LT,
Nr. Lancaster,

CHAS8I8 supplied in steel or alnminium, Send
sketch and R.A.B. for quotation. FRAME
BLECTRONICS, Knighteott Works, Banwell,
Somerset.

O0SCILLOSCOPE TYPE C116. Double beam,
14 months old but almost unused. £45.
Telephone Ingatestone 2103.

RECEIVERS AND COMPONENTS

R.T. SERVICES

(MAIL ORDER ONLY)
77 Hayfield Rd., Salford 6, Lancs.

Veroboard 4x4} 0-1 Matrix, 4 for £I.
12x 32 0-1S Matrix, 75p each.
Memory Array Panels. Full of Ferrite
Rings. £1°10 inc. P.P.
FM Tuner with R.F; Stage and A.G.C,,
3 transistors, neg. earth, 23X 2X 14 in with
circuit, £1-374 inc. P.P.
Crouzet Geared Motors, 30 or 60 r.p.m.
New, £1-54 inc. P.P.
UMHF TV Tuners. Transistorised, £1-65
inc. P.P.
Panels with I.C's on T4p per 1.C. min.
order 10 1.C's.
Transformers. 7:5V+7-5V A, 88pinc. P.P.
12-0-12V, 100mA, 90p inc. P.P. 3-0-9V,
100mA, 90p inc. P.P. 23V 50mA, 70p inc.P.P.
Brand new Boxed Rola Celestion Re-
entrant Speakers SD 25 with 100V line trans-
former fitted 150 without transformer £14
inc. P.P.
Transformer.
£2:50 inc. P.P.
P.C.Board.$/S,54 % 5%in, 10for 7T0pinc.P.P.
Panel with 2 SN7490, 2 SN7441 counting
circuit with end connector, £2:20 inc. P.P.
i Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, £2inc.P.P. Size 3" X 2" x 27,
Power Unit Components Transformer.
18 volt | amp F/W bridge rectifier, 2 1250
mfd capacitors, all new £1°25 per kit. P.P.
Electrolytic Capacitors, 4,000 MF,50 VW,
44" x 13" 75p. inc. P.P.

45-0-45V, approx. 2 amp,
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PRECISION POLYCARBONATE GAPACITORS

ALL HIGH BTABILITY—
EXTREMELY LOW LEAKAGE
440V AC (2 10%) 63V Range

+1% £2% +56%
0-1uF (13"x ) BOp 46p 36p
0-22,F (1§"x §°) 58p | 1-0uF 86p 56p 46p
0-26uF (13" x 47) 62p| 22uF  80p 85p 55p
0-47uF (1§"x1") 71p| 47uF £1.30 £1.05 8&p

0-5uF (1}°x$") 75p| 6:8uF £1.84 21.29 81.09
0-68uF (27 x 17) 80p | 10-0uF £2.00 21.60 £1.40
1-0uF (2% 37 81p | 15-0uF £2.75  22.15 £1.90

2:0uF (2°x17) £1.22

TANTALUM BEAD CAPACITORS—Values available:
0-1, 0-22, 0-47, 1:0, 2-2, 4-7, 6-8uF at 15V/25V or 35V;
10-0uF at 16V/20V or 2 2-0uF at 6V/10V or 16V;
33-0uF at 6V or 10V ; 47-0uF at 3V or 6V ; 100-0uF at 3V,
ALL at 10p each. 10 for 85p, 50 for £4.

TRANSISTORS: | BCi83/183L 1llp | BFY50 20p

BC184/184L 12p | BFY51 £20p
BC107/8/9 8p | BC212/212L 14p | BFY52 20p
BC147/8/%  10p | BC547/668A 12p | AF178 30p
BC1567/168  12p | BF194 i2p | 0C71 18p
BC182/182L 1lp { BF197 13p | 2N3055 s0p

POPULAR DIODES—1N914 8p, 8 for 45p, 18 for 80p;
1N9186 8p, 6 for 45p, 14 for 90p; 1844 bp, 11 for §0p, 24 for
£1; 1N4148 &p, G for 27p, 12 for 48p; IN4001 54p; IN4002
6p, IN40C3 84p; I1N4004 7p; IN4005 7jp; IN4006 Sp:
IN4007 8}p.
LOW PRICE ZENER DIODES—400mW, Tol. +5% at
5mA, Values availabie: 3V, 3-6V, 4.7V, 51V, 56V,
62V, 68V, 7-5V, 82V, 9.1V, 10V, 11V, 12V, 13V,
13.5V, 16V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, ALL at
7p each, 6 for 89p 14 for 84p. BPECIAL OFFER: 100
Zeners for £5-50.
RESISTORS—High stability, low noise carbon film 5%,
3 W at 40°C, &W at 70°C. E12 series only—from 2-2Q to
2:2M Q. ALL at 1p each, 8p for 10 of any one value, 70p
Yor 100 of any one value. SPECIAL PACK: 10 of each
value 220 to 2-2M [ (730 resistors) £5.
SILICON PLASTIC RECTIFIERS—1'5 amp, brand new
wire ended DO27: 100 P.I.V. 7p (4 for 26p); 400 P.1.V. 8§p
14 for 80p); 800 P.1.V. 11p (4 for 42p).
BRIDGE RECTIFIERS8—2} amp: 200V 40p; 350V 45p;
300V 65p.
SUBMINIATURE VERTICAL PRESETS—0-1W only:
ALL at 3p each: 100Q, 220Q, 470Q, 680Q, 1kQ,
@2k, 47k, 6:8kQ, 10k0, 15kQ, 22k0, 47kQ,
100k (3, IMQ.
PLEASE ADD 10p POBT AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERR ADD
©COBT OF SBEA/ATRMAIL.

PLEASE ADD 10% V.A.T. TO ORDERS
flend 8.A.E. for lists of additional ex-stock items.
Wholesale price lists available to bona fide companies.

MARCO TRADING
Dept. E.7, The Maltings, Station Road,
‘Wem, S8hropshire
Tel.: Nantwich (Cheshire) 63291 (8TD 0270)
(Proprs.: Minicost Trading Ltd.)

MICROCIRCUIT ELECTRONICS
SYSTEM 30 HI-FI.AUDIO MODULES
MEA30-2: 30W r.m.s. per channel stereo
amplifier (s/c protection) £10-00
PS22-2: Twin stabilised heavy-duty (3-5A)

power supply .. .. .. .. £680
Suitable Transformer .. .. .. £3:00
Simple power supply kit .. .. £4-00

MEP-32: Stereo pre-amp with rumble and
variable scratch filters, full range tone
controls, and 4 inputs (including magnetic)

£13-00

DATA: 25p (not stamps, price refundable
on purchase of any module)

All drices include post and VAT.

Mai| Order Service Only, Orders to:

MICROCIRCUIT ELECTRONICS (El)
23’ Pages Lane, LONDON NI0 IPU

WNIT IN SMART ALI CASE 11 x 11 x 4in., contains
4 gilicon diodes 600V, 20A, 8 SCRs 3 OR 400V 16A,
Yinkors, 4 small, 2 iarge, together with other com-
ponents, £6 (60p), M.C. METERS, 3 assorted 2-3in.,
£1-15 (35p). § FIGURE RESETTABLE COUNTER,
38/22V, works on 12V, £2-20 (25p). 7400 SERIES 1.C.s,
10 on panel{s). £1-10, c.p. COPPER CLAD PAX.
PANELS, 5} x 5}in., 6 for 50p, c.p.; 74 x 9in., 8 for
£1-30, c.p.; 114 x9in., 3 for £1, c.p.; 15 x 9in., 3 for
£1-30, c.p. SMALL UNIT WITH 4BFY51 with heatsinks,
4 siilcon dlodes 650V 14A plus resistors, 60p, c.p.
SMALL PANEL with 2 x AC128 and OC75 plus
electrolytics, 40p for 2, c.p. VALUPAKS, P9, 100
#ssorted s/mica caps. 55p; P11. 100 assorted poly-
styrene caps, 75p; P13, 10 wire ended neons. 50p;
PF22; 100 assorted capacitors, 55p, post 12p any
number of Paks. Send 10p stamps for list of
Valupaks, computer paneis, etc. Refund on purchase.
7.B ASSORTED COMPONENTS, £1-75, c.p.

2LB FIRSTS COMPUTER PANELS, £1-75, c.p.

3B SECONDS COMPUTER PANELS, £1-50, c.p.

J.W.B. RADIO
2 Barnfleld Crescent, Sale, Cheshire M33 1NL
Postage (n brackets Mai) order only
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DRY REED INSERTS
Y R e e\
N 77

Overall length (85" (Body lengeh 1-17).
Diamecer 0'14". Max. ratings 250v D.C. and
500 mA. Gold clad normally open contacts. 69p
per dozen; £4:12 per 100; £30-25 per 1,000;
£275 per 10,000. VAT and post paid.

G.W.M. RADIO LTD.
40/42 Portland Road, Worthing, Sussex 0903 34897

ELECTRONIC COMPONENTS, WATFORD

Visit our Warehouse for your requirements of
Resistors - Capacitors - Transistors - SCR's
Speakers - Metal Boxes - Headphones - Inter-
coms - Meters - Audio Cables - Cartridges
Microphones - wide range of Plugs and Sockets,
etc., etc.
HILLS COMPONENTS LTD.

Unit 6, Melinite Industrial Estate, Brixton
Road, Watiord, Herts. Tel.: Watford 27711

STOCK UP NOW P. & P. FREE
RESISTORS and CAPACITORS GALORE
4, & 4 1, 2 wate, 5%, 10%, 20%, Silver Mica,
Ceramic, High pulse, 2%, 5%, 10%, 20%.

ALL BRAND NEW — LONG LEADS — NO

RUBBISH,

UST SEND £1 AND WE WILL SEleU
ITHER:

PAK I. 400 Resistors—good selection.

PAK 2. 300 Capacitors—good selection.

SIMLA ELECTRONICS
First Ave., Hook End, Brentwood, Essex

BUILDING or PURCHASING
an AUDIO MIXER

Pre-amp, auto-fade, V.U. or audio monitor,
V.E, mixer, driver or power supply, etc.
First consult:
PARTRIDGE ELECTRONICS
Ref, P.E., 21-25 Hart Road, Benfleet, Essex
Established 23 years.

MISCELLANEOUS

DON’T LOOK

unless you can resist the temptation
to get these super ‘attention-getters':

Y POCKET-SIZED MAXI-VOLT Big
4 inch Spark ‘Generator (instant 15,000
volts!) Ready-made, needs no batteries.
Carry it around anywhere. Only weighs
about 3 ox (85g). Send £1°35 for your
Maxi-volt now!

% UNIQUE TRANSMITTER/RE-
CEIVER KIT. No licence examinations
or tests required to operate this transis-
torised equipment. Easy to build. Get
transmitting. Send £5°90 for yours now!

% PSYCHEDELIC MINI-STROBE KIT.
Take a pocket-sized lightning storm to
Disco’s and Parties. *“BRAIN-FREEZE"
'EM with vari-speed stop-motion flashes.
Includes super case, too. Send £2°20 now!

(All pricesinclude YAT, packing & postage

Send remittance to:
BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey
(Mail order U.K. only)
Or for more detajls, send 20p for lists, plus
free design project sheet

BRAND NEW COMPONENTS by return
Electrolytics 16V, 25V, 50V-0-47, 1, 2.2, 47,
10MF, 4p, 22, 47, 41p (50V, 5p); 100, 6%p
(50V, Tp); 220, 6p (50V, 9p). Subminiature
bead-type tantalums 0-1/35V, 0-22/35V, 0-47/
35V, 1/35V, 2-2/35V, 4-7/35V, 10/16V, 22/16V,
47/6V, 100/3V, 8p. Mylar Film 100V, 0-001,
0-002, 0-005, 0-01, 0-02, 24p; 0-04, 0-05, 3p.
Polystryrene 63V K12 series 10plk.-1000pF,
2p; 1,200pF.-10,000pF., 3p. Miniature High-
stab. resistors 59,, E12 series carbon film 3 W,
1Q-10MQ, (10% over 1MQ). Metal film
(W, 10Q-2-2MQ and 1W, 27Q-10MQ all 1p
each. Postage 8p. The (.R. SUPPLY (O.,
127 Chesterfield Rd., Sheflield, S8 ORN.

COMPONENTS GALORE. Pack of 500 mixed
components. Manufacturers’ surplus plus once
used. Pack includes resistors, carbon and
W.W., capacitors various, transistors, diodes,
trimmers, potentiometers, etc. Send £1 + 10p
P. & P. C.W.0. to: CALEDONIAN COMPO-
NENTS, Strathore Road, Thornton, Fife.

RADIO & TELEVISION AERIAL BOOSTERS
£2.95, five television valves 45p. 50p bargain
transistor packs, bargain £1 resistor and cap-
acitor packs, UHF-VHF televisions £7.50.
Carr. £1-50. S.A.E. for 3 leaflets. VELCO
ELECTRONICS, Bridge St., Ramsbottom,
Bury, Lancs.

SEMICONDUCTORS—Marked: 2XN4292 (570
MHz) 15p, 1N914A 3p. Tested, unmarked:
npn similar to BCI108 (Hfe 50-250, Vece 25V)
5p, FET similar to 2N3819 15p, 2N3055 20p.
P. & P. 10p, mail order only. JOHN RIGG,
13 Paradise Road, Henley-on-Thames, Oxon.

5 N-CHANNEL FETs. Type 3819E (2N3819)
for £1 (inc. VAT). Full spec. transistors com-
plete with circuit details for building volt-
meter, timer, ohmmeter, etc. For complete
list of FKTs and other transistors available
send 10p P.0. REDHAWK SALES LTD.,
45 Station Road, Gerrards Cross, Bucks. Mail
Order Only.

TURN YOUR 8URPLUVS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

MORE RANGES FOR
LESS MONEY!

AC/DC Multimeter type U4324
A-DC 0-06-3A-6 Ranges

A-AC 0-3-3A -5 Ran,

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. Dimenslons: 167 x 98

e Only £8 * 00

e SUPERTESTER 680 R ICE
10 Fieids-80 Ranges' Plus
[a lot of accessories for
measurements of 500A-AC
Temperature—
50C to +200C- Magnetic
fields up to 15 KGauss-
] Phase indicator- EHT 25kV
Electronic Volt Ohm- meter
{ Transistor Diode Tester. etc

0 grams zJSSn‘n?Sv‘iicuTg’Qy'J £18-50

1°c DC. Ask for free catalogue | Accessorles Exira

ALPHANUMERIC NIXIE TUBES B7971

The Alphanumeric

NIXIE tube has the

ability to display \

all the letters of

the alphabet -

numerals 0 thru 9

and special

characters in a

single tube

From the stand

pointof both read - r .
PHTC) (IR (IR

abiity and elec T \Qagnil S a>

trical characteris. " ﬂfﬁ TTTaTTm F’rn:ﬁ'ﬁ

tics. the Alpha

numeric NIXIE tube provides many unique benefits

including « All d & operation * Uniform. continuous

line characters of equal height * Memory with simple

solid state drive circuits * Readability in high ambient

light 200 footlamberts brightness * Long life with
no loss of brightness % Character height 24in

Price only 99p each plus 16p P./P.

Add 10% VAT to all ltems +~ 35p P&P

49-53 Pancras Road London NW! 20B Tel 837 7781

ELECTRONIC BROKERS LTD h

HARDWARE SUPPLIES—Sheet aluminium
individual sizes or standard packs, drilled to
spec. Screws, nuts, washers, etc., Fascia
panels in aluminium individual requirements.
Printed circuit boards, one-off or small runs.
Printed circuit drafting tapes, ete., 7p for list.
RAMAR CONSTRUCTOR SERVICES, 29
Shelbourne Road, Stratford-on-Avon,
Warwks., (V37 9JP.

653



"+ TREASURE TRACER
QMK "l Metal Locator

B Varicap tuning

W Britain 3 best selling metal locator kit

B Weighs only 2202

 Speaker and earphone operation

B Knocks down 1o only 17in

B Prebuilt sesrch coll assembly

B Five transistor circui!

W Thoroughly professional finish

B You only need saldering iron screwdriver
pliers and smips

W As seen on BBC-1 8 BBC-2 TV

Send s.0.e. for leafiet

)
Complete Buiit tested
cmoes 0 B0 Suaties £93: 75 -
Pos:® 359 Pos' 35p

MINIKITS ELECTRONICS, 35?‘ LANGLEY DRIVE,
WANSTEAD, LONDON E11 2LN  (Mail Order only)

fibre optic suppliers

LIGHT SOURCES, DETECTORS: ™MV34
miniature (2mm) red LED; MLEDS00 TO-92
PC mounting red LED; MLED92 TO-92 infra-

METER REPAIRS. Ammeters, voltmeters,
multi-range meters, etc. Send to: METER
REPAIRS, 39 Chesholm Road, London, N16
oDs.

SLOW SPEED MOTORSrequired (about 1r.p.m.)
any yuantity considered. Ihone Mr. SMITH,
061-633 3527,

PRINTED CIRCUIT MANUFACTURERS offer
any P.E. Project Print ready drilled, One
Price 65p. C.W.0. Any P.C. work undertaken.
For estimate by return post, send basic circuit,
print design or print master. State quantity
required. DI’rint design, art work, photography
undertaken. Orders, estimates, write ot phone:
W.K.F. ELECTRONICS, Dept. P.C., Welbeck
Street, Whitwell, Nr. Worksop, Notts., 880
4TW. Tel. Whitwell (Derbys.) 695.

ELECTRONIC DRUMS, send 75p for full con-
structional details. MEDAC, 21 Congers
House, Brounze Street, London, SE3 3DT.

LOW COST 1.C. MOUNTING. Lengths of 100
1.C. pin sockets, 60p (. & P. 6p). Quantity
rates. 2.A.E. for details and sample. L.E.D.
(MLED5300), 20p each (post paid). P.K.G.
ELECTRONTCS, -*Oak Lodge”, Tansley,
Derhyshire.

CLEARING LABORATORY, scopes, V.T.V.M's,
V.0.M's, H.S. recorders, transcription turn-
tables, electronic testmeters, calibration units,
P.S.U.'s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M C relays,
components, etc. Lower Beeding 236,

COMPONENT KITS FOR
THESE EXCITING PROJECTS
4p STAMP BRINGS DETAILS

RHYTHM GENERATOR
SYNTHESISER

SEMICONDUCTOR DEVICES [POWER SLAVE|EQTENTIO-

CAPACITORS

MIDG.MOULDED Tubular Elactro. 14p

ACI76 124p HIGH VOLTAGE
BCI82 9p | TYPES

P
P.C.B’s |CARBON. 24mm
. ’ dia.
Designer's layout. LINEA

25V. 25uF; 47uF

red emitter; 2N5777 high sensitivity silicon ul
100uF 16p, 470uF 29p

photo-darlington amplifier. Response Time

200 xS, 25V ma Superior to CdS$ cell gg;g: ”p LA IIOV/JOOMI\;V R. 5k@ 1000F 46
us, x. u - cell, . H
OCP71. MRDI50 miniature (2mm) silicon BC209C 1ip|MPSLS 100V/300mW ?"b‘:," B:’"" 2:;?: T0kG: 25k0; S0k |50V, 1000uF 57p
phototransistor. Flas( responseSJ uS, 40V m;x. gg%l gL Ig c | 41p B" " ise T ’ ; Iobll‘ﬂ ?%XF zlgu 22p

I Pai est quality epoxy 3
MV54 22p 44p £1°10 £209 €352 BNa95 270|307 T00V] I W 69p| glass roller tinned. |25k 50k PR“NTE’ .
MLEDS00 22p 44p £1-10 £€2:20 £3.74 2N2219 22p|MPSUS7 100V/IW 85p 21p each | PRI D CIRCUIT
MLED92 33p 66p £1-54 £2:86 £6-60 2N38I9 46p|Complementary Pair GANGED. I00kg |ELECTROLYTIC.
INS777 55p €110 (253 (462 €590 MPFI11 26p|(5 wate with H/S) lin: Sk logy 10ka |37/ g
e R son1c®™ TRANSDUCERS  Yior ey ARG A7) Piease add 10°. co FTTRRTN PR s P ach
remote control 40kHz Tx/Rx pair £3-85, DIODES — n final total of order / 3 /1
CIRCULAR POLARlSE‘RS‘ for Elsalr)ed;edluc. NoI1E S 5p 7:|NCEARLG s 1P 2w | :l;:.s
tion—enhance contrast ratio from isplay, RESISTORS ; 4P
Hixies., 'scope. HRCP7 red, HACP24 amber, :f_.",f;’ ',;: Z:&COS‘W 29, METAL OXIDE 43p ench|TYPE
;{OGmcrrI:zéng:refSr:v'\mH’:c7P53n71mnle‘-({:I:‘ ISS(J(;:‘:r‘n : NOISE SGI402N EIYZPEE24 series from g‘EeI'.E‘?ﬁTTYPE —_——“ £
150mm £4-40. DIODES _ |5G3402T "R to (M@ MECHANISM C280AE SERIES
CROFON 1610 64 strand plastic light conduit, zn 53p|5G1495D 16p for 5 6lp 0.01: 0 4
pundle dis, -8mm, 0.0, 33mim. "Im £1:32; ZIMw/E) o MFC6040 5o, CARBON FILM | WAFERS: [P 12W;  |0-023; 0-033; 0-047 ©
m £5-50; 10m £10-45; 25m . ZENERS BZ TYPE 2P 6W: IP 4W; 4P [0-068 '
PLASTIC OPTICAL MONOFIBRE for RECTI- I RIES BZYBS |3 E24 series from|3W; 6P 2W 01:0-15; 022 p
siprhans gy dusiystees, Oumgrer || TGRS aip 300 s ligk | | IS0l Y eeacel® T gl &
-Smm—| ; 1:0mm— ; 1'Smm— b p for pl0-47 1
enge T 25 50 100 200 REC41AL1-20|7:3: 110, 120211228 |y 1 AT URE SCREENS 3p|0-68 e
FP20 €132 £220 £3.85 £6.60 REC70  45p | P05 11 27p| PRESETS ; ?
FP40  £1-10 £1-98 £3-85 £6.60£12-10£22-00 VREGULA.| 01120 all27pIfpalrr® 100, s00;(10 TURN POTS. ||
FP60  £1.98 £3.85 £7.70£13-20 £24-20 £44.00 TORS ALLITEMS LISTED | lka: 25k0; 10kq:|l0ke SPECTROL &3 |BEAD
SEit oG ik s | | (SO, a0 ARE " Srrogk i yand, T s SRV HAR DI TTER, O 1o
(4".%:." meac ' ' - quR|5 ﬂ:M GOING TO PRESS CARBgﬁ:':%'. AMPHENOL "£2(2:2; 47 allat 35V
FIBROFLEX SIZE 1: Glass light conduit, — —— TokQ, 470k, MAINS gLn oCe 10/25
440 Strand, bundle dia. 1:14mm, O.D. 3-3mm DIGITAL I.C’s 1008 k. Vip each| TRANSFORMERs |22/16; 47/6-3; 100/3
(p.v.c. jacket). 5m £2.97: [0m £3-85; 25m 7400, 29p AM MIN. TYPE. 18p each
£6.60; 50m £11-00; 100m £17:05, all inc. 10 7402 10-12V, 0-12V @ 6VA
ferrules + epoxy resin for terminations. 7404N g “0-2OV, 0-20V @ 6VA [POLYSTYRENE
MARE'S TAILS: Decorative effects. 7.000 7410PC £1:20 each £1-84 each 10; 47; 470 6p
?brghs ;n Izggnmd'O.D. ferrule. ProAf:;minally ;420;lc i H %MJ&P;KOE‘??ION \0—I596025, 33, 40, SOVH gSJO;OI,OOO; 1,500;
inished. in diameter in use. amp, 430 4 P ) i | mA & ,30 P
stand, cover to make Fibre Optic Lamp. Eye 7447PC 89p 74150N £2-10|1kQ/IW 52p!0—|7-5 @ |-6A £2.73]10,000 IHp

catching in boardroom, hall or foyer.

NEW LOW PRICE £10:45 each.

All prices include p. & p. VAT and data. Send
9in x 6in S.A,E. for details.

FIBRE OPTIC SUPPLIERS (Dept. PE),
P.O. Box 702, London W10 6SL

TERMS: MAILORDER
ONLY. C.W.O.

Cheques or P.O.'s pay-
able to Eaton Audio.
Orders over £5 free of
P.&P.Otherwis® please
add 10p in the £1.

EATON AUDIO

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

ENAMELLED COPPER WIRE

3Ib Reel

: . . o o
it B sop Dimmit

e fia7 FS § light di
-57 (] e O
35-40 £1-69 £104 rang g mmers

Iitustrated is the popular PMSD1000 module.
A 1000W professional quality dimmer, linear
operation, interference suppression, 60mm slider
range; size 12 x5x4 cm. ideal for low cost stage
and disco lighting. Used by schools, theatres,
studios, etc. Complete with scale plate, fixing screws
and full (nstructions. £6:50 inc. VAT, add 10p P. & P
Also available in 2kW, with separate heatsink.

The Dimmit range includes standard wall mounting
models for home and office, etc. Professional modules for
use on lamps, heaters, motors, etc. Rotary and Slider
control versions. Ratings: |,000W, 2,000W.

NEW addition to Dimmit range—Model SLBOO sound

Please add 10°, to all above prices to cover VAT
The above prices cover P. & P.in U.K. Supplied by

INDUSTRIAL SUPPLIES

102 Parrswood Rd,, Withington, Manchester 20
Telephone No. 061.224 3553

Build the Mullard C.C.T.V. Camera

Kits are now available with compre- to tight

hensive construction manual (also
available separately at 76ip)

SEND 5” ~ 7" S.A.E. FOR DETAILS TO:

CROFTON ELECTRONICS

15/17 Cambridge Road, Kingston-
hames, Surrey KT1 3NG

654

converter. Modulatesthe fight in time with sound. Built-in microphone.
Just place unit near any sound source—radio, hi-fi. tv, human voice, etc.
No connections to speaker required, simple wiring—similar to dimmer.
Rating BOO watt. Full instructions. £7:60 inc. VAT, add 10p P. & P. Send
10p for complete lustrated catalogue and price fist.

YOUNG ELECTRONICS Mail Order Dept.

54 Lawford Road, London NW52LN. Telephone 01-267 0201
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WORLD RADIO & T.V.
HANDBOOK 1974

A COMPLETE DIRECTORY OF
INTERNATIONAL RADIO & T.V.

Price £3-20

SIMPLE SINGLE CHANNEL RADIO
CONTROL by R, H. Warring. Price £1-60.

SERVICING WITH THE OSCILLO-
SCOPE by G.J, King. Price £1-90.

TRANSISTOR AUDIO AND R‘ADIO
CIRCUITS by Mullard, Price £1-90.

VIDEO RECORDING RECORD AND
23E‘PSLAY SYSTEMS by G. White. Price

“ IMPROVING YOUR HI-FI by J. Earl,
Price £3-20.

ELECTRONIC HOBBYIST'S I.C. PRO-
ilEgt;l'S HANDBOOK by B. Brown. Price

THE PYE BOOK OF AUDIO by Pye Ltd,
Price £1-10.

HOW TO FIX TRANSISTOR RADIOS
AND PRINTED CIRCUITS by L. C. Lane,
Price £1-70,

RADIO TECHNICIAN'S BENCH
MANUAL by H. W. Hellyer, Price £3-20.

THE MAZDA BOOK OF PAL RECEIVER
SERVICING by D. J. Seal. Price £4.

ELECTRONIC SYSTEMS FOR RADIO,
V. AND ELECTRONICS MECHANICS
by R. Lewis. Price £2- 50,

* ALL PRICES INCLUDE 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 Saturdsy | p.m.

SINCLAIR CALCULATORS

Cambridge kit £18-96 (£2.25)
Cambridge Assembled £21-98 (£2.50)
Executive £27-95 (£3-05)
Executive with Memory £34-98 (£3-75)
New Sincialr Scientlfic £38-95 (£4-25)

FERRANTI ZN414
IC radio chip with data, £1-20 (23p}. Aiso avaliabie kit
of extra parts to complete a radlo, £2-39 (40p). Send
S.A.E. for free ieaflet.

SINCLAIR PROJECT 80
AFU

£6-95 (69p)
240 £5-45 (54p)
260 £6-85 (69p)
Qe £7.70 (77p)
PZ5 £4-98 (49p)
PZ6 £7-98 (79p)
PZ8

£7-98 (79p)
Decoder, £7-45 (74p). Trane for PZ8, £3-38 {50p).
Tuner, £11-98 (€1-13). Sterso 80, £11-95 (£1-19).
Project 805, £26-95 (£2-69).
2 x Z4l/Sterec B0/PZ5, £25.00 (£2-50).
2 x Z&WStereo 80/P26, £27-75 (€2.77).
2 x 260/Sterec B80/PZB/Trarwformer, £33:11 (£3-31),
Write for our most competitive quotation.

SINCLAIR GOES
QUADRAPHONIC!
Introducing the Napolex
QA10 self-contained matrix
quadraphonic synthesizer
Just feed the output of a
Project 80 stereo systam into it and hook on 4 speakars
to obtaln the Iatest experlence in sound Send for free
leatiet. Only £9-95 (£1-30)

SINCLAIR
SUPER 1C12
6W r.m.s. power
With 44 page
booklet and
printed circuit
£2-10 (43p).

SWANLEY IC TOMORROW £1-80 (40p)
The world 8 most powerful IC amplifier. Similar to
IC12 but rated at 10W r m.s power. Supplied with data
but no printed circuit. Write for leaflet.

DE LUXE KIT FOR THE IC12

Please mention

PRACTICAL
ELECTRONICS

when replying to
ADVERTISEMENTS

SPACE RESEARCH

BRING3 You A

OIGITAL CLoek ~

WITH O MOVING -

AMRTE - FOR YOU TO Bund
KIT O Al components, including P.C.8B. designed for
easy home assembly. Bright and ctear digits. Tough A.B.S.
plastic cas with contrasting front panel.
PRICE: £23-00 plus £2-30 VAT/Tota! £25-30 inc. post, pkg

Only our advanced design techniques make this row price

possitre. Kits are tested before they leave us and are
covered by the P.E.A. money-back guarantee.

—em . mme e
rP/ease send me details of your 1

clock kits
| name |
| aooRess |
PEA. Ltd. I
36 High St WELWYN,

Herts. AL6 9EE

O —
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includes all parts for the printed circuit and volume.
bass and treble controls needed to compiete the
mono version. £1-60 (27p}. Stereo model with balance
control, £3-80 (48p).

1IC12 POWER KIT

Supplles 28V 0-5A, £2-87 (50p).

LOUDSPEAKERS FOR THE IC12

5in 8 ohm. £1-10 (27p). 5in x 8In B ohm, £1-5§ (37p)
PREAMP KITS FOR THE IC12

Type 1 for magnetic pickups, mics. and tuners. Mono
model, £1-35 (25p). Stereo modai, £2-40 (36p). Type 2
for ceramic or crystal pickups Mono. 85p (18p).
Stereo. £1-30 (25p).

SEND S.A.E. FOR FREE LEAFLET ON KITS

BATTERY ELIMINATOR BARGAIN
The most versatile battery
eliminator ever offered
Switched output of 3, 4,
8, 74. 8 and 12V at 500mA,
£4-15 (70p).
Other eliminators stocked:
way  switched
mo;i:l giving 6. 74 and 8V,

S0mA—6V. £1-80 (30p); 9V.
€1-80 (30p); 74V cassette
type, £2-25 (30p). Doubie
6V + 6V, £2-50 (35p); 9V +
9V, £2-50 (35p).

S-DECS AND T-DECS

S$-DEC £1-98 (31p)
T-DEC £3:63 (47p)
w-DEC A £3-99 (51p}
uw-DEC B £6-99 (81p)

IC carriers 16 dil—plain,
81p (15p): with sacket €177
(25p). 10 TOS—plain. 78p
(15p); with socket. £1-88
(24p)

Experimant guides- A £1-50 (26p); B £1-77 (29p); C 90p
(15p): D £2-40 (35p); E £4-20 (53p).

SWANLEY ELECTRONICS

P.O. Box 68, Swanley, Kent BR8 8TQ
Please add the sum shown in brackets after the price
to cover the cost of post and VAT,

Official credit orders from schools. etc.. weicome.
No VAT charged on overseas orders

PARTRIDGE MAINS ISOLATION TRANSFORMER
Pri:  130-250V, " stepr, Bec: 40V, 13 ampw
218, carr. pack.
GARDNER’S POTTED TRANSFORMER, Pri. 200-
P50V, Bec. 1BV 500mfa, 30V 150mfa, 6V 250mja
output. 21, p.p. 28p.

RIPLEY MAINS TRANSFORMER, Pri: 110V.240V,
Hec: 1OV 0125V T50mfA TVIOTV 1A, £1,
pop. top.

MAINS TRANSFORMER, Pri: 100-
2200 omfa. 22 100mf A

S0V, Sec:
Vo20mifA,

80p, p»
MAINS TRANSFORMER, Pni:  100-240V  a.c.
36:5-0-36:5V, 2Tm/A, 0-21-5, 260 m/A, 80p, p.p. 25p.
TRANSISTOR OUTPUT TRANSFORMER, Ratio
Kb, 120mH. Centre tap 2 watts, output, 20p,
p.p. Bp.

WODEN MAINS TRANSFORMER, Auto wound.
Priz  200-250V. Sec: 105-185V. 3kVaA, £18.
Carr. £1:50.

HADDON MAINS TRANSFORMER, Pri: 230V,
Rec: 20V 1 amp, £1.80, p.p. 27p.

MIN. MAINS TRANSFORMERS. Tvpe606/1. Nec:
BV-0-6V,  100mfA, 76p. Type  909/1. Sec:
SV-0-9V,  100mfA,  8lp. Type 12012/1. Sec:
12V-0- 12V, 100m/A. 86p, p.p. 5p each.
SMOOTHING CHOKE, I 1MH, [7in x 1lin x 1}in,
20p, p.p. 8p.

FINNED ALUMINIUM HEATSINK, 4lin x 6in x
Hn, 2 x 2N3055, £1, p.p. 13p.

GOODMANS 8in SPEAKERS 30 £1.50, p.p. 25p.
LOUDSPEAEER 2!in Dis., 40Q, 300m/watts, 50p,
p.p.Ip.

FINNED ALUMINIUM HEATSINE. %in x "in X
Lin.in O 4 x 2N30505, £2, pop. 29p.

GARRARD MAG. TAPE DECKS: lli.p.s., 50V,
wolenvilh  operated brakes, ete. Mains voltage
motors £7-80 each, p.p. 80p.

10 REED SWITCHES operated by push buttons
and magnets, 50p, p.p. Zip.

COMPONENT PANEL, 6 «cr's (300, 1-64) 6 cond.,
12 resistors, 6 divdes, 48p, p.p. Np.
COMPONENT PANEL, 1 «ct's (200V 4 amps), &
condensers, 12 resistors, 30p, p.p. Rp.

COMPONENT PANEL, | «cr: 100V, 15 amp, 1 divde,
1 cap., 500mfd 30V, 50p, p.p. 7p.

VEEDER ROOT ELECTRICAL IMPULSE COUNTER
NON-RESETTABLE, A.C. 200-250V, £1-10, p.p. 13p.
GEC MAINS CIRCUIT BREAKERS,  amp or 5
amp, 21 each, p.p. 14p.

LEVER ACTION P.0. 1000 TYPE SWITCHES

Lock 4-pole changeover, 15p, p.p. 4p. Ex equip.
Lock 2-pole changeover, 10p, p.p. 4p.  Ex equip.
MULLARD & MALLORY SCREW TERMINAL
CAPACITORS 4,500 1 64V, 7,100u} 40V, 50p each.
20,000 30V, 25,000 UiV, 43,000 15V, 80p each,
p.p.20p,

MULLARD FULLWAVE RECTIFIERS

648V, 15 amp, 75p, p.p. 10p.

BELLING LEE I3 amp in-line rubber coyvered
interference suppressor, 25p, p.p. 8p.

RUBBER 3 PIN 5 AMP NON-REVERSIBLE CABLE
CONNECTORS, 20p, p.p. 5p.

SOLENOIDS 12 VOLT PULL ACTION

in x lin x iin, 40p, p.p. 8p.

SOLENOIDS 12-24V .i.c. pull action 1jin x 13in x
1iin, 40p, p.p. ip.

SOLENOIDE 240V a.c. pult action 2in x 1jin x
1iin, 80p, p.p. Yp.

SOLENOIDS. Manf. by Bensuns. 240V a.c. Pull
action 23in x Hin x lin, ?5p, p.p. Yp.

OMRON MK MIDGET POWER RELAY, 12V d.c.
Double pole changeover. New, 70p, p.p. op.

8TC VARLEY, iniatare relays 7000, 17:3-37V,
perspex cover, 4 pole changeover, 40p, p.p. 3p.
POTTER BRUMFIELD 12V t.c. coil 3 pole cfo
contacts rated 7 amp., £1, p.p. tOp.

IT.T. LOW PROFILE RELAYS. 4 pole cjovers.
500Q 12-18V, 75p, p.p. op.

MAINS RELAYS, 200-250V a.c. 2 makes. Heavy
duty contacts, 80p, p.p. 7p.

EEYSWITCH RELAY, 12V d.c. Coil 3 8.P.C.0. 80p,
p.p. op.

TELESCOPIC AERIALS

Chromed 7in closed. 28in extended, 6 section ball
jointed base, 28p, p.p. Jp new.

PRINTED CIRCUIT BOARD/1% ACY 19'5 10 OA200
Diodens: | reedrelay: I AZ 229 zener ass. capacitor/
resistors. Power supp 250 mfA d.e. 240V
a.c., £, p.p. 25p.  Ex. equip.

TAPE POSITION INDICATOR

Re-settable 3 digits, 80p, p.p. Sp.

All orders add 109, V.A,T.

FIELD ELECTRIC
LIMITED

3 Shenley Road
Borehamwood, Herts.
Tel. 01-953 6009
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The Synthesiser shown above is the Dewtron “Apollo"
A.1. which we sell ready-built to professionals. Believe it or
not, it uses the SAME precision modules as we sell to you,
the Constructor, to build any kind you like. The revolutionary
Modumatrix system of routing makes old-fashioned patching
a thing of the past. VCO-2 voltage-controlled oscillator
module has accurate built-in log-law for chording and other
professional effects. 3 and 4 octave keyboards and contacts.
VCO-2STABLE, PRECISION V/C OSCILLATOR gives
SINE, TRIANGULAR AND SQUAREWAVE outputs, 1 volt/
octave voltage control. £24 each or £27 each 2 or more
matched. SHE-1{ SAMPLE, HOLD AND ENVELOPE
MODULE gives variable attack, sustain, touch sensitive
playing when used with VCO-2 signals. £47. OFT-1 chording
module £9. Modules (except VCO-1) guaranteed two
years.

BUILD A CHORDING PROFESSIONAL SYNTHESISER

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound
effects!  Ask any of our customers. See our products in the music stores, too. Suppliers of special equipment to leading groups.
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "Gipsy" G.l.

Send 15p for full catalogue of

D. E. W. L TD. 254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

our famous musical effects.

using nemron (Regd. Trademark)

PROFESSIONAL MODULES

LATEST ADDITIONS INCLUDE PITCH-TO-VOLTAGE AND
SEQUENCER MODULES! AND MANY OTHERS.

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, £8. Voltage-controlled
Oscillator VCO01, £10-50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self-
triggered or ES2 keyboard-triggered, either type
£13. White noise type WN1, £7. Voltage-con-
trolled amplifier VCA1, £10. Voitage-controlled
selective amplifier (filter for waa-waa, etc.) SA1, £13.
Voltage-controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £10. etc., etc.
ALL MODULES "ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controts £5:50. REVERB
Module and spring unit £15. V.A.T. 10% extra.
V.A.T. paid orders over £75.

% ALL DEVICES BRAND NEW, TOP GRADE AND TO

FULL SPECIFICATION. We sell only best quality

stamped devices from the maker’s current production.

WE HAVE STOCKS OF ALL DEVICES FOR

IMMEDIATE DELIVERY.

% WE CAN SUPPLY ANY FERRANTI DEVICE TO
ORDER. Send S.A.E. for quotation.

% WE ARE SPECIALISTS IN FERRANTI SEMICON-
DUCTORS, WITH A STAFF OF EXPERIENCED

ENGINEERS.
SCORPIO Mk. Il S siomescn o
FULL KIT OF SEMICONDUCTORS £4:70 (State 6V or 12V)

ZT X504

25278

*ZENERS *
2ZTX302 13p ZTX501 17p ZS140  25p KSO030A to
ZTX303 t8p ZTX502 23p 25141 43p KS180A

ZTX304 19 ZTX503 (8p 25142 33p all types 19p

MOTOROLA MJE2955 £1-30, MJE3055 75p each.
RCA PRICES SLASHED! CA3090Q £3-25 each.
PE TRIFFID ZT1711 24p, 2N132 25p.

ZN4|4 £|'32 WITH CIRCUITS AND DATA

' Our comprehensive catalogue giving data and connection
g diagrams for a wide range of Ferranti semiconductors.
just send an 5.A.E. Copy sent with every order.

POSTAGE & PACKING 10p. FREE ON ORDERS OVER £2
ALL OUR PRICES INCLUDE V.A.T.

DAVIAN ELECTRONICS
P.O. BOX 38 OLDHAM, LANCS. OL2 6XJ

LTS RN I R

656

" - BAKER 12° MAJOR ET1-55)

THORNTON HEATH, SURREY  Tel. 01-684-1665
PRICES INCLUDE VAT. HI-FI ENCLOSURE PLANS 42p

. += 30-14,500 cps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS.

MAJOR MODULE KIT £14-85
4 30-17,000 cps. woofer, tweeter, crossover
and baffle as illustrated. Size 19in x 12}in.
NOTE—When ordering state 3 or 8 or I5 ohms.
BAKER LOUDSPEAKERS 100° BRITISH MADE

Regent 12 in. 15W£10-45 Superb 12 in. 20W  £18:70 New Group 50/12

Major 12 in. 20W £13-55 | Group 25 12 in. 25W £190°45 | 12in. 50W £I760

Deloxe 12 in. 15W £13-20 | Group 35 12 in. 35W £11.55 | 30-18000 cps.

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

VARICAP TUNER

LP1185/86 .. . £10-25/pair
MC1310P Decoder |/C N .. £315
LP1400 Decoder Module . . £4'9%
MFC4060 Regulator i/C . .. £078

P.C. BOARDS MC1310P or LP1400 .. £1-87
(state which decoder)

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

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

B. & B. ELECTRONIGS

64 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.
Tel.: NEWARK 6895 (Anytime)
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Over 150
ways to
engineer a

better _future

W A BETTER jop

SECURITY

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.LLE.T. and we’ll send you full details and a free
book. B.I.LE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.L.LE.T.
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 vou? Without losing a
day’s pay, vou could quictly turn vourself into something of an
expert. Complete the coupon (or write if vou prefer not to cut the
pager. No abligation and nobody will call on yvou . .. but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday | recerved o letter from the Institution informing that my
application for Assoctate Membership had been approved. | can honestly
say that this has been the best value for money I have ever obtamed - a
view echoed by two colleagues who recently commenced the course”, —
Student DB, Yorks,

“Completing vour course, weant going from a job 1 detested to a job
that [ love, with unlimited prospeets”.—Student J.A.O. Dublin.

“My araining with BULIEET. quickly changed my carning capacity and,
i the next few vears, iy carnings inereased  fourfold” . —Student
C.C.P,, Bucks.

ANO OUT FOR YOURSELF

These letters — and there are many more on file at Aldermaston Court
— spezk 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 vourself. It
will cost you a stamp to find out how we can help yor. Write to
B.ILE.T. Dept. 8PE01. Aldermaston Court, Reading RG7 4PF.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.

Everything you need to know
- about Radio &
Electronics
maintenance and
repairs for a spare
time income and
acareer fora
better future.

Tick or state subject of interest.
Post to address below.

}(— = mmCUT OUT THIS COUPONmS s sumn s

MECHANICAL DRAUGHTSMANSHIP  A.B.T.Clerk of
Society of Institute of Works o I
Engineers— Engineering Construction
A.M.S.E.(Mech.) LI Designers SurveyorsInsti-
Institute ot (AM.LE D) r tute—L.C.S8.1. 3
Engineers & General CITY & GUILDS
Technicians Draughtsmanshipd General Building l
(A.M.1. KElec. Draughts- (all branches)

Gen. Mech.Eng. O
Maintenance Eng.C
Welding o
Gen. Diesel Eng. 1,
Sheet Metal Work(]
Eng.Inspection 0O
king. Metallurgy 03

| ELECTRICAL &
ELECTRONIC
Society of
Engincers—
A.M.S.E.(Elec.) O
I CITY & GUILDS
Gen. Electrical
Engineering 8]
Electrical
Installations ]
Electrical Maths 7
Computer
Electronics 3
Electronic Fng. I,
Practical Radio
& Electronics
{with kit) 0

MANAGEMENT &
PROOUCTION
Institute of Cost

& Management
Acctnts, o
Computer
Programming o)
Works M'ment. 1
Work Study I
Gen. Production

ng.
l Estimating &
Planning 11
Storekeeping ]
Management
Skills Y
I Quality Control U

manship ]
Architectural
Draughtsmanship™]
Technical

Drawing 8]

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS.
Radio, T'V/
Electronics n
CITY & GUILDS
Telecoms. |
Gen. Radio & TV
Eng. n
Radio Amateurs
Xam

Radio Servicing
TV Servicing I
ColourTv L

AUTOMOBILE &
AERONAUTICAL
Institute of the
Motorllndustry
MAA IMI a
CITY & GUILDS

Auto Eng. [m]
Gen. AutoEng. [
Motor Mechanics [J
Auto Diesel Eng. (1
Garage M'ment. {J
ARB Aero Engi-

neering Certs. !
Gen. Acro Eng. ]

CONSTRUCTIONAL
Soclety of
Engineers—
AMSE (Civ) 0
Institute of Build-
inge—L.1.O.B. 0

POST TODAY FOR A
BETTER TOMORROW

To B.ILE.T., Dept. BPENI.

QN [T
I Aldermaston Court, Reading RG7 4PF IO

l NAME ... ..
Block Capitals Please
I ADDRESS

OTHER SUBJECTS

I Accredited by .a.C.C

Heating & Vent.
Inst. Clerk of I
Works

Site Surveying
Health Engineer-

0o c3

ing rl
Road Construc- I
tion n
Quantities,
Estimates =] I
Hydraulics 1

Structural Eng.

GENERAL
Agricultural Eng.[}
Council of Eng.
Instrtutions
Farm Science
Plastics

o

courses for Nut,
Certificates.

G.C.E.

— choose from
58 ‘0’ & ‘A’
level subjects.

Supplementary l

Coaching for many
exams, including

AGE.
Member of A B.C.C. I

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Published approximately on the I5th of each month by IPC Magazines Ltd.. Fleetway House. Farringdon Street.| London. E.C.4 Printed in England by Chapel River Press. Andover.

Hants. Sole Agents for Australia and New Zealand—Gordon & Gotch
£3-25. Overseas £1-50.
Practical Electronics is sold subject to the following conditions. namely. that it shall not.

(Assia) Ltd.: South Africa—Central News Agency Litd Publishers’ Subscription Rate (including postage): Inland

without the written consent of the Publishers first given. be lent. resold. hired out or otherwise

disposed of by way of Trade at more than the recommended selling price shown on the cover. and that it shall not be lent, resold or hired out or otherwise disposed of in a mutilated
condition or in any unauthorised cover by way of Trade. or affixed to or as par of any publication or advertising. literary or pictorial matter whatsoever.
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You pay less
VAT with Henry's
Low Prices

Now built and
used by thousands

of satisfied cus-
tomers.
FEATURES: slim

design, overall size in
cabinet I54in x23in x 6fin
6-1C’s, 10 transistors, stabilisers,
Gardeners low field transformer, Fibre
Glass PC Panel, complete chassis work.
Now available built and tested as weli
as in kit form.
HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES—DEVELOPED
TEXAS ENGINEERS FOR PERFORMANCE, BY
RELIABILITY AND EASE OF CONSTRUCTION.

FACILITIES. On/off switch indicator, headphones
socket, separate treble, bass, volume and balance controls, ; :
scratch and rumble filters, mono/stereo switch, input selector:;

'

DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Frand Transistors - Up to date

Brochures on request

BUILD THE

TEXAN

20 +20 WATT IC STEREO

AMPLIFIER

As featured by
Practical Wireless 1972

Mag. P.U., Radio Tuner, Aux. Can be altered for Mic, Tape, Tape-head, etc.

Constructional details Ref. No. 21, 30p.
Distributed by Henry's throughout UK.

FREE Teak cabinet with complete kit.

KIT £28 . 50 (+ VAT + 50p
PRICE carrfpacking) or
built and ° (+ VAT + 50p

5 carrfpacking)
tested

as illustrated

EARN YOURSELF EASY
MONEY, WITH

PORTABLE 005004 °
DISCO 56 - 6% - 0
EQUIPMENT mmisnesceroniamumien

DISCO MINI: A complete portable disco,
£98.-50

fitted mixer/preamp, 2 decks all facilities . .

As above but with Slider Controls .. £118:50
100 watt amplifier for above e .. £49.50
SDLSI00: 100 watt mixer/amplifier‘with

slider controls .. - .. .. £69:00
R50: 50 watt mixer/amplifier L o £49-50
RI100 100 watt mixer/amplifier .. . £57-50
DISCO AMP: 100 watt mixerfamplifier £73-00
Northcourt

400 40 watt mixer amp o3 . .. £37-50
800 80 watt mixer rmp ol - .. £45.00
DISCO MIXER/PREAMPLIFIERS (O/P

for up to 6-100 watt amplifiers):

SDLI (rotary controls): . = £49-50
SDLII {(slider controls): .. .. .. £58-50
DISCO VOX (slider controls): The com-

plete disco preamp. .. o - . £72.00
DJ100: 100 watt power amplifier for above  £49-50
DJ30L Mic 1l 3 channel 3kW sound to light  £41-25
DJ130L Mk lIL. Slider Controls .. .. £45.50
DJ DISCLITE. As 30L/il + Variable speed

flashes . . . o 5 - .. £54-00
Carlsbro Reverberation Unit .. £44-00
Disco anti-feedback microphone £11.95
Colt 150 watt liquid wheel projector £23-50
150 watt Q1 liquid wheel projector £50.00
150 watt QI cassette wheel projector £50-00
Spare Effects and Liquid cassettes, large

range of patterns L. . . . £6-00
6in liquid wheels £5:00 Various Cassettes £6-00
Mini spot bank fitted 3 lamps .. F £12.95
Auto Trilite (mini with flashers) . £17-00
Bubblemaker with | gal. liqui £22.50

d .. e
MIXERS/MICS/SPEAKERS/LIGHTING
U.K.'s largest range of Disco lighting
FREE STOCK LIST Ref. No. I8 ON REQUEST
AKG/RESLO/DJ/CARLSBRO/EAGLE
CHASSIS AND COMPLETE SPEAKER
SYSTEMS, MEGAPHONES, TURNTABLES,
PUBLIC ADDRESS COMPONENTS, MICS.,
STANDS, MIXERS, CABINETS

All prices carr. paid (UK) (VAT EXTRA]}.
Barclaycard/Access call, write or phone your order
01-723 6963-—easy terms for cailers.

|

EXCLUSIVE
DECCA KELLY
SPEAKERS

12 watt speaker Tweeter

systems. 8in Bass/Midrobe

and Melinex Domed HF radiator plus
crossover £12-50 per pair of systems
(carr/packg. 40p) or built into ven-
eered cabinets, size 18 x 12 x 6tin.
£19°50 pair (carr, £1).

HI-FI TAPE
EQUIPMENT

U.K.'s largest range
with discounts and
demonstrations for )
callers. Latest stock lists on request
(Ref. No. 17).

Phone 01-402 4736 for Barclay/Access
Card, Direct orders and latesc prices.

TRANSISTORS,
SEMICONDUCTORS

U.K.'s largest range for every appli-
cation. Small quantity discounts.
Also Trade, Export and Industrial
enquiries invited. Latest stock list
(Ref. No. 36). Including valves on
request.

ELECTRONICS SUPPLIES

Specialists in electronics for more
than 30 years. Trade and industry
supplies — every type of component
and equipment,

SINCLAIR PROJECT 80

< WEEE

Stereo Preamplifier £11.95
Audio Filter Unit A £6:95
Z40 15 watt Amplifier £5-45
260 25 watt Amplifier £6-95
PZ5 Mod. for | or 2 Z40 £4.98
PZ6 Mod. (S Tab) | or 2

Z40 .. . . £7.98
PZ8 Mod. (§ Tab) | or 2

Z60 . s N £7.98
TRANSFORMER FOR

PZ8 .. q- . £3.95
NEW FM TUNER .. £1195

STEREO DECODER £7:45

All items post paid.

BUILD THE NEW
HENELEC STEREO
FM TUNER

A completely new high stability stereo FM tuner.

Features variable capacity diode tuning, stabiliser power supply, IC
Decoder, high gain low noise. IF stages. LED

indicators, Tuning meter, AFC,
Easy to construct and use.
Mains operated. Shm
modern design with fibre
glass PC, teak cabinet,

etc. Available as akit to

build or ready built.
Overall size: 8in < 2%in

x 6%in. Produced to give

high performance with a
realistic price. (Parts list

and constructional details

Ref. No. 5, 30p.) Henry's

are sole distributors UK and Europe.

Kit Price  £21°00 (1 VAT)
of built and tested £24 . 95 ( + VAT)

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S,ALL POST PAID
LESS THAN ! REC. PRICES. COMPLETE WITH LIBRARY

CASES. —
Ifor | 6for | 10for | 25 for By e

c60 | £1-10 | £1.98 | £3.00 | £7.40 / B T o

C90 | €146 | £2.80 | €460 | €115 /(¥

Ci20 | €180 | £3-45 | £5-50 | £13.45

Quantity and trade enquiries invited.

LEARN A LANGUAGE_—complete with phrase book. German,
Erench, Spanish, ltalian. £1-36 per course. £5 ior any 4.

LOW COST HI-FI SPEAKERS
SPECIAL OFFERS

EMI 13in x8in—full range speakers (post 20p each or 30p pair);
#|50TC—8 ohms Twin Cone 10 watt, £2:20 each or £4 pair; *450 10
watt c/o Twin Tweeters 3, 8 or |5 ohms, £3-85 each; EW I5 watr 8
ohms cfo Tweeter, £5-25 each; 350 20 watt c/o Tweeters 8 or IS
ohms, £7-80 each.

* Polished wood cabinet £4-80, post 35p.

8 ohms full range (post 20p)

FR4 4in 5 watt, £4:75; FR65 6%in 10 watt, £6:30;
FRB Bin 15 watt, £8-50; FR23 9 x6in |15 watt,
£8.40.

BASS AND MID RANGE_—8ohms (post 20p)
AAI2 5in 15 watt, £3-75; BII0 5%in 15 watt,
£7.20; B200 8in |5 watt, £8-50; B139/2 13in x 8in
30 wate LF, £13-75.

TWEETERS AND CROSSOVERS (post 20p)

K 2006 10 watt 8 or 15 ohms, £2-10; FHT6 IS watt 8 ohms, £3-35; K2011
30 watt 8 ohms. £4:80; T27 KEF, £5-50; Axent 100 30 watt 8 ohms
£5.50; K4009 IkHz/SkHz cjo, £2.70; SN75 3kHz var. ¢/o. £3-10.

SPEAKER KITS (carr. etc. 35p)
20-2 8in 30 watt. £24-50 pair; 20-3 8in 40 watt, £35-95 pair; LINTON 2
20 watt, £18:30 pair; GLENDALE 3 30 watt, £32.95 pair; DOVEDALE 3
50 watt, £51-50 pair; KEF KK2, £55-00 pair; KEF KK3 £78-00 pai

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble—
that's the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features include
interface chip, thick-film resistor pack, printed
circuit board, electronic components pack.
Size: 4%in long x 2in wide x iin deep.

Eree of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
to calculate Logs, Tangents, Sines, etc.

Price £19°-95 (+ VAT)
£22-50 (+ VAT

Also assembled

ready to use

|o% VAT TO BE ADDED TO ALL ORDERS EXPORT SUPPLIED. Prices and descriptions correct at time oEf pazogf, ES.ubiec( to change without notice

Like a permanent job at Henry's? Experienced and trainee salesmen required. Tel 01.402 879).

EDGWARE ROAD, LONDON W2

RADIO
LIMITED

Components and Equipment 01-402 8381

404-406 Electronic
ighting High Power Sound 01-723 6963

309 PA—Disco—Ligl
303 Bargains Store (Callers only)

Home and Car Entertainment Centres London and bronches now open.
120 Shaltesbury Avenue, London W1 01-437 9692

144 Burnt Oak Broadway, Burnt Oak, Edgware 01-952 7402
190-194 Station Road, Harrow, Middlesex 01-663 7788/9

354-356 Edgware Road, London W2 01-402 5854/4736

See page 571 of this magazine.

All mail to

303 Edgware Road,

London W2 IBW

All stores open 9 am to

6 pm six days o week

—Tape Equiprent

count Stock List

Free ot all stores



