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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.ILE.T. and we’ll send you full details and a free
book. B.ILE.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.LLE.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? Withont losing a
day’s pav, vour could quictly turn_ voursell into something of an
expert. Complete the coupon (or write if vou prefer not to cut the
page). No obligation and nobody will call on vou ... but it could be
the hest thing you ever did.

Others have done it, so can you

“Yesterday T orecerved a letter from the Tnstitntion informing that my
application for Associate Membership had been approved. T ean honestly
say that this has been the best value for money T have ever obtained — a
view echoed by two colleagues who recently comnmenced the course™, —
Student DB Yorks,

“Completing vour conrse, meant going from a job 1 detested to a job
that [ love, with unlimited prospects”.—Student J.A.O. Dublin.

SMy training with BULTUT, quickly changed my ecarming capacity and,
o the neat few vears, my  earnings increased  fourtold”.—Student
C.C.P., Bueks.

AIND OUT FOR YOURSELF

These letters — and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised know-how employers seek. There's no surer wav of
getting ahead or of opening up new opportunities for yvourself. It
will cost vou a stamp to tind out how we can help vou. Write to
B.I.LE.T. Dept. BEESo. 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

Tick or state subject of interest.
Post to address below.
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about Radio &
Electronics
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CONSTRUCTIONAL PROJECTS

P.E. CCTV CAMERA by A. V. Flatman
The first article on building @ monochrome camera for home entertainment 766

BENCH POWER SUPPLY by D. W. Lioyd
A low cost stabilised bench psu with switched voltage selection and over current protection 786

GAS DETECTORS by J. C. Perrett
A series of gas/smoke detectors suited to use in domestic, industrial and leisure
areas—in mains and portable form 794

REMOTE VOLUME CONTROL by R. Whitaker
A simple and useful device, using a single f.e.t. 802

'GENERAL FEATURES

FIRST STEPS IN CIRCUIT DESIGN—6 by A. P. Stephenson

Amplifier design procedures and pitfalis 774
NEW DEVICES ... APPLICATIONS

An integrated circuit with a gain in the order of one million 784
INGENUITY UNLIMITED .

Continuity Tester—Touch Start Rhythm Device—Distance Measurer for Golfers—

Toy Train Speed Controller—R/C Decoder 790

NEWS AND COMMENT

EDITORIAL—Sorry For The Delay—A New Season and A New View 765
SPACEWATCH by Frank W. Hyde

Results from Jupiter—Sunspots and Thunderstorms—Beads from the Moon 779
ELECTROMUSE by Malcolm Pointon

A musician discusses composition and performance 780
ESP etc. by Brian Baily

Unexplained happenings and phenomena 783
BOOK REVIEWS

Selected new hooks we have received 792
INDUSTRY NOTEBOOK by Nexus

What's happening inside industry ‘ 801
PATENTS REVIEW

Thought provoking ideas on file at the British Patent Office 805
MARKET PLACE

Interesting new products 808
READOUT

A selection of readers’ letters 809

Because of prevailing production problems, no firm publishing date can be announced
for the October issue. Readers are advised to check regularly with their local
supplier from mid-September onwards.

© 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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UK's
LARGEST RANGE
OF KITS &
GADGETS

DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Fi and Transistdrs - Up to date

Brochures on request

SPECIAL PURCHASES
UHF TV TUNERS CHANNELS 21 TO 64

Brand new transistorised geared = s N
tuners for 625 Line Receiver
IF output. £2:50. Post 20p.

PUSHBUTTON UHF TV Tuner
New purchase of 4 button transistorised UHF
cuners, £3-50, post 20p

EASY TO BUILD KITS BY AMTRON—

LARGEST RANGE OF
TRANSISTORS & DEVICES

TEST EQUIPMENT
MULTIMETERS

(carr. etc. 30p)

1T4-2 20K/Volt Shimline £5:95
M210 (Case £1:25) 20K/Volc
Slimline deluxe £6-75
TLH33D 2K/Volt Robust £7-50
U4323 (+1F BAF OSC)

AF10S (Case £1-90) SOK/Volt
U43i3
U434

£7.00
12:50
20K/Volt AC current. Steel case 10.50
Plus Built-in transistor tester 10.50
Model 500 {Case £2:25). 30K/Volt 11-75

OTHER EQUIPMENT

SE2S50B Pocket Signal Injector  2:25 carr, I5p
TEIS Grid Dip meter 440kHz2 280mHz

16:50 carr. 30p
TE40 AC Millivoltmecer |'2mHz  19-75 carr. 35p
TE65 28 Range valve voltmeter 2250 carr. 40p
TE20D 120kHz-500mHz RF Gen. 18.95 carr. 40p
TE22D 20H2-200kHz Audio Gen. 19:95 carr. 40p
SE3S0A Deluxe Signal Tracer 12.95 carr. 20p
SE400 Volts/ohms/R-C sub./RF field/RF gen.

15-50 carr. 20p

New Revolutionary Supertester 680R
680R Mulci-tester Accessories

£18-50 Transistor tescer
3 Electronic voltmeter
§)7 .

Temperature probe
Gauss meter

]
18
Ampclamp [N}
[N
1
Signal injector :
5
4

Phase Sequence
EHT Probe
Shunts 25/50/100A

A SELECTION OF INTERESTING ITEMS
C3025 Compact transistor tester 695 p & p I5p
Q4002 Photoelectric System £13.70

(OVOVOVOVOO
Sinlirnnd 6

€1310 Stereo mag. cart. preamp. 4-80 p & p 25p
Easiphone D120| telephone amp 7:50 p & p 25p
D1203 Teleamp. with PU coil 4.95 p & p 20p
LLI Door Intercomm, and chime 840 p & p 25p
9° Twin spring unit For 330 p & p I5p
16" Twin spring unit Reverbs &85p & p 25p
US50 Ultrasonic Switch Trans/Rec £12.75

C304| 1-250mHz £4:15
C3043 SCH 1-300mHz €575
VHEF 05 Aircraft Band Convertor 450 p & p 15p
B2005 4 Ch. mic. mixer 420p & p |5p
B2004 2 ch. Stereo mixer &75p & p 15p
PK3 Kit £1-95p & p 20p

EXCLUSIVE: SPECIAL OFFERS

MW/LW CAR RADIO PORTABLE CASSETTE
+ or — Earth withspeaker TAPE PLAYER—for car
and fixings. £6:50 ¢/p 30p. or carry around, £€7.25 ¢/p.
8 TRACK CAR STEREO 20p. HANIMAX BCBO8
(—~ Earth) with speakersin POCKET CALCULATOR
Pods and fixings €12:50/ WITH 9%, KEY. €218-95.
c/p 40p. Portable Batt/Cass| HANIMAX BCBIIM ME-
Tape Player £7.25. MORY VERSION £33.75
Car Lighter Plug and|*BCB07 9, key £21°95
adaptor for all cassette and |*BCMB50 °, key + memory
radio 6/74/9 V  output|£33:95. *MAINS UNIT
(state width) £1.95 each. €325 EXTRA,

Rotel Stereophones RH630| HANIMAX HI101 STEREO
£6-80,RH700 £10-25. RH430| COMPACT RECORD
€4-14. Rotel RA3I0 IS+ I1S|PLAYER 2 7 wartts,
watt Stereo  Amplifier| Complete with Speakers
(List £52:00) £34:52. Wem | (List £54:50) Price £39.95
W500 Battery/Mains Cass-|Plus free pair of stereo

EVERYTHING SUPPLIED

Model No.

310 Radio control
receiver

300 4-channel R/C
transmiccer

345 Superhet R/C
receiver 6-61

65 Simple transistor

1-6

L p

661

ester

115 8 watt Amplifier
4.50

120 12 watt amplifier
4.73

125

130

605

Stereo control
unit
Mono control

601

unic 416
Power supply
for
Power supply
for 120 5-31
Power supply
for 2 x 120
AM/FM aerial
amplifier 319
Auto packing
light 6-90
275 Mic. preamplifie
6.98

531
610

615
230
240

664

S70S LF generator
10Hz-ImHz 21-45
§7555q. wave generator
20H2z-20Hkz 19-77
S90 SWR meter 947
630 STAB Power
supply 6-12V
0-25.0- 1A 924
690 DC motor speed
ov. 33

700 Electronic

Chaffinch 7-92

760
9|

| 525

| Model No. L
Acoustic switch
| 12.
780 Mecal Decector
(dieceronics only)
10-91
790 Capacitive Burglar
alarm 7-92
835 Guitar preamp.
4.
840

875

Delay car alarm
6

CAP Discharge
ignition {for car
engine (—Ve
Earth)) 13.99

80 Scope Calibrator

65

25

wn

Level Indicator

120-160mHz VHF
timer 131
715 Photo cell switch
8.9
795 Electronic con-
tinuity tester 4-97

860 Photo timer 1551
235 Acoustic Alarm
for driver 8.61
465 Quartz XTAL
checker 990
220 Signal Injector 2:30
390 VOX 15-50
432 Testakit 19-30
670 Buffer Battery
Charger 6-55
885 Capacitive Con-
tact Atarm 625
850 Electronic Keyer
1875
820 Electronic Digital
Clock 58.50

ALL KITS OFFERED
SUBJECT TO STOCK
AVAILABILITY

Prices correct at time
of preparation.
Subject to change
without notice.

JUST A SELECTION

*TBABOO SW IC £1-50
*Sinclair IC12 6W IC
£€2.00

*ZN414IC Radio £1-20
=Ultrasonic

Transducers €5-90 pr.

"3015F 7SEG
Indicator £1.70
TIL 209 LED 24p each

21p each per 10
*With circuits/data
sheet.

OVER 1,500 DIFFERENT SEMI-
CONDUCTOR DEVICES IN STOCK

Free stock list—latest edition (Ref, 36) on request.

Includes radio vaives,
SCR's, LED’s, etc.

1.C's,
More types—better prices—

rectifiers, triacs,

discounts for quantity small or large.

plete with head circuits.

GARRARD BATTERY
TAPE DECK
GARRARD 2 speed 9 volt
tape decks. Fitted record|
play
heads.
controls.
spools.

and oscillator/erase
Wind and rewind
Takes up to 47
Brand new com-
£€9.50 carr. 30p.

TOP QUALITY
SLIDER
CONTROLS

60mm stroke high
quality controls com-
plete with knobs (post,
etc. |Sp any quantity).

Singles Log and Lin
SK, 10K, 22K, SOK,
100K, 250K, SO0K, |
Meg. 45p each.

Ganged Log and Lin
10K, 22K, 50K, 100K,
250K, 65p each.

(Quantity discounts
available)

Complete with knobs.

MARRIOT TAPE
HEADS
4 TRACK MONO or
2 TRACK STEREO
17 " High Impedance
£2-50
' 18" Med. Impedance
£3.50
36" Med. Impedance
£500

R730/E73 2track mono
Record/Erase low imp.

75p pair.

Erase Heads for " 17"
18" and 36" £1-00
*63"" 2 track mono,
High Imp. €175
‘* 43" Erase Head for
63 75p
(Post, etc. I5p any
quantity).

BUILD THIS TUNER ML3
MW/LW Radio Tuner to use with any amplifier.
Features Mullard RF/IF module Ferrite aerial.

built in battery.

Excellent results.

Size 77

All parcs £5-25, carr. 15p.

MULLARD FM
MODULES
LP| 186 Tuning Heart
Module
LP1185 IF Module
complete with data
Price £9:00 pair

FM TUNER

MODULE

FM 523t 12v FM Tuner
£7-95

SD4912 Stereo

Decoder £7-95
SF62H 6v Stereo FM
Tuner £14-95

TBAS00 5 WATT I.C.
Suitable alternative to
SL 403D. 5/30 volt
operated. 8/16 ohm 5
watt output. With
circuits and data

£1.50

Kit with printed
circuit panel €270
All kits available from
stock.

STROBE TUBE

ZFT4A Suitable for Dec,

'73 Pract. Electronics.
£3.5

$72(D32) DIAC  15p
CRS1/40 SCR 45p
ZFT £€3-50
ZFT8 £€4.00

ette Recorder €12.75, phones.
BUILD THIS RADIO

Portable MW/LW radio kit
using Mullard RF/IF modulie.

Features MW.—bandspread for extra
selectivity. Slow motion tuning.
Fibre glass PVC cabinet. 600MW
output. All parts £7.98 (battery
22p), carr. etc. 32p.

SINCLAIR SPECIAL
OFFER

Stereo 60 Pre-amplifier
—for use with most
small amplifiers.
Exclusive offer £6°75

|
{ PP? ELIMINATOR
KIT

Complete module kit
9v 100mA output £1-95
p & p 25p

FIBRE OPTICS
0-01 diam. Mono Filament £5:-50 per 100 metre recl
0.13 diam. 64 Fibres Sheathed £1:00 per metre.

SPRAYS I5mm diam. (Mare’s Tail Spray £10-50.)

All types offered subject to availability.
Prices correct at time of press E & OE,
10%. VAT TO BE ADDED TO ALL ORDERS.
UK post, etc. |5p per order unless stated.

EDGWARE ROAD, LONDON W2

Henry’'s oo

746

404-406 Electronic Components and Equi
309 PA—Disco—Lighting High Power
‘303 Bargains Store (Callers only)
Home and Car Entertainment Centres
120 Shaftesbury Avenue, London W1 01-437 9692
| 44 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 5354/4736

SINCLAIR MINIATURE AMPLI-
FIERS & TUNER/DECODER

AMPLIFIERS (carr., etc. 20p)

4.300,03w 9 volt 1.75
104, | watt 9 volt 3-10
304, 3 watt 9 volt 395
§55, 3 watt 12volc4-10
E1208, 5w 12 volt 510
608, 10 w 24 volt 4.95
410, 10 w 2B volt 4-45
E1206,30 w 45 volt9-95
E1210.24 + 2%
watts 12 volt
RE500, 5 watt tC
maijns operated
Amplifier with
controls 6-30

825

POWER
SUPPLIES FOR
EVERY PURPOSE

=
(All cased unless stated chassis) ““

for Tape Recorders, etc
Voltage A

Car Lighter
voltage 6V, 74V, 9V)

5C202 3/6/74/9 volt 400mA
HC244R Stabilised version

P500 9 volt 500mA

P11 24 volt 500mA (chassis)

P15 26/28 volt | amp (chassis)
P1080 I2V | amp (chassis)

PIOBI 45V 0-9 amp (chassis)

P12 44-12 volt 0-4-1 amp

SE101A 3/6/9/12 volt | amp (Stab.)
RP164 6/7+/9/12 | amp (Stab.)

ipment 01-402 8181
und 01-723 6963

London and branches now.open.

Practical Electronics

SACI4, 7 + 7 watt
Stereo with

controls 11.75
SACI3, 15 ~ 15w

Sterco with

controls 14.95

SP40-5 2Z 40/

Stereo 80/PZS 25-00
SP40-6 2Z 40/

Stereo 80/PZ6 2775
SP60 2260/

Stereo BO/PZB 30:45
Transformer PZ8 3-95

""\

k)
e A
=t

e
470C 6/74/9 volt 300 MA (includes Multi-Adaptor

2) 2:25 post 20p

d’ap(ors 300mA (State

1.95 ea. post 25p
415 carr. 30p
5.50 carr. 30p
3.20 post 20p
2-90 post 20p

All mail to

303 Edgware Road,

London W2 1BW

Alt stores open 9 am to

6 pm six days a week
i-Fi—Tape Equipment

Discount Stock List

Free at ol stores

September 1974




“SHARP 12”

THE ARISTOCRAT OF PORTABLE TELEVISIONS

% FROM THE INTERNATIONALLY FAMOUS SHARP AUDIO
& ELECTRONICS CORPORATION

Y INSTANTLY TUNABLE IN ALL UK. AREAS

% MAINS OR 12V BATTERY

Y ALL SOLID STATE CIRCUITRY FOR RELIABILITY AND
INSTANT WARM-UP

v REMOVABLE SUN SHIELD

Y¢ IMPECCABLY STYLED CASE IN OFF-WHITE HIGH IMPACT
ACRYLIC WITH FOLDAWAY HANDLE

v COMPLETE WITH MAINS LEAD, PERSONAL EAR PHONE
AND UHF AERIAL

% GUARANTEED FOR | YEAR >
% RECOMMENDED RETAIL PRICE A (A

£7595 (INC. of V.AT) £ 43.95

v THE LATEST HIGH QUALITY PRODUCT FROM THE RENOWNED
GERMAN BASF COMPANY

Y STYLISH, COMPACT MAINS OR BATTERY OPERATION

Y SUPERB TONE AND PROVISION FOR EXTERNAL LOUDSPEAKER

Y BUILT-IN HIGH SENSITIVITY CONDENSER MICROPHONE AND
PROVISION FOR EXTERNAL MICROPHONE

Y PIANO KEY CONTROLS, RECORD METER AND AUTOMATIC

RECORD LEVEL CONTROL

' % SUPPLIED WITH CARRYING CASE, MAINS OUR PRICE
\ LEAD AND 3 PIN DIN-DIN LEAD

% RECOMMENDED RETAIL PRICE £36-35 °
(Exclusive of V.A.T )

BASF GASSETTES (1vpe LH IN sNaP-PACK)

C30 Cé60 C90 Cl120
PRICE EACH : 47p 55p 76p £113

PHIER ;: & 3 WATT CARBON FILM RESISTORS

MINIMUM ORDER
E12 watt 102 — IM H e RESISrORS
B % MINIMUM PER 75 Ion
watt 10Q {OM AR o

IF EXACT VALVE IS OUT OF STOCK THEN NEAREST WILL BE SUPPLIED

pj— H—

TERMS (TRADE AND BULK ENQUIRIES WELCOME) POSTAGE AND PACKING
v PRICES DO NOT INCLUDE V.AT. TELEVISION—£]-25

w PAYMENT WITH ORDER ONLY CASSETTE RECORDER—£I
Y TOTAL PAYMENT = COST OF GOODS -+ P/P + 10% V.AT. CASSETTES/RESISTORS—35p

mU'[G P.O. BOX 14 - ABINGDON - OXON

Practical Electronics September 1974 747




ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER
STEREO & MONO

Plays 127, 10" or 7" records.
Auto or Mnnull. A
quality unit backed by BSR
relisbility with 12 months’
guarantee, AC 200/250V,
8ize 18} x 1ltin.

Above motor board 31in. Below motor board 2{in,

with STEREO and MONO XTAL 5 postasp.
PORTABLE PLAYER CABINET

Modern design. Black rexine covered. Siiver front grille,
Padded Lid. Chrome fittings. 8ize 17in x 16in x 7in,

Few only in red rexine,
Motor board cut for BSR deck £4-50 rosesop

4 Transistor Mono Amplifier

Powerful 3 watt output, 15 ohm. AC mains operated with
transformer. 3-Controls, volume, treble, bass and On/Oft
switch with knobs. Ready made on printed circuit board,
Fused inputs and outputs. Famous make.

Post
25p

Size 8in wide x 4in deep x 3in high.
Buitable 7in x 4in spesker, £1.

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto stop. Acosstereo/mono cartridge, Baseplate.
Size 11in x 8lin, Turntable, Size 7in diameter. A/C mains.
200/250V motor has a separate winding 14 voit to power a
small amplifier. Three speeds. Plays all records.

£5:50 &
METAL PLINTH AND PLASTIC COVER

Cut out for most Garrard or B.S.R. £4'95

Most will play with cover in position,
Post 45p

12} x 143 x 7iin.
Covered in black leatherette.

ALSO AVAILABLE IN SOLID NATURAL MAHOGANY
AX POLISHED FINISH—£5-95

COMPACT PORTABLE STEREO HI-FlI

Two full size loudspeakers 13} x 10 x 31in. Player unit
clips to loudspeakers making it extremely compact,
overall size only 131 X 10 x 81in., 3 watts per channel, plays
8l records 33 r.p.m., 45 r.p.m. Separate volume and tone
controls.
240V AC
Maius.

Bargain Price

£25

85p Carriage

Attractive
Teak finish
Weight 13 1b.

SPECIAL OFFER!
SMITH’S CLOCKWORK
I5 AMP TIME SWITCH
0 TO 60 MINUTES

8ingle pole two-way Surface mounting

with fixing screws. 'Will replace exinting
wall switch to give light for return home,
garage, sutomatic anti-burglar lights, etc. Variable knob,
Turn on or off at full or intermediate settings. Fully
insuiated. Makers’ last list price £4-50. Brand new and lully

il our PRICE £ 1°95 Post 25p

BLANK ALUMINIUH CHASSIS. 18 s.w.g. 2iiu sides
8 x 4in 45p; 8 x 6in 53p: 10 x 7in 656p; 12 x 8in 85p;
14 x @in 80p; lﬂ X @in 90p. 12 x 3in 501;, 16 x 10in £1.
ALUMINIUM BOXES 3 x 3 x 3in 60p; 4 x 4 x 4in 70p;
8 x 4 x 4in80p; 9 x 4 x Am!l 12 x 4 x 4in £1-30.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 12p; 8x 6in 19p;
14 x 3in 20p; 10 x 7in 24p; 12 x biu 25p: 12 x 8in 34p;
16 x 6in 34p; 14 x 9in 40p; 12 x 12in 47p; 16 x 10in 60p.
PAXOLIN PANEL 10 x 8in 20p.

1} inch DIAMETER WAVECHANGE SWITCHES, 45p ea.
2p. 2-way, or 2 p, 6-way, or 3 p. A-wny

1 p.1. 2-way, or 4 p. 2-way, or 4 p. 8-w

TOGGLE SWITCHES, sp. 20p; dp. 25p; dp dt. 30p.
Sub-miniature, sp. 33p; dp. dt. 50p.

BRITISH FM/VHF TUNING HEART

88 to 108 Mc/s British made. 2 Transistors ready aligned
—requires 10-7 Mc¢/s LF. Complete with tuning gang.
Connections supplied but some technical experience

vttt Qur price £3-95 rousn

748

R.C.S. STABILISED POWER PACK KITS
All parts and instroctions with Zener Diode, Printed Circuit,
Bridga Recuneu lnd Donble Wound Mains Transformer

. Output 8 or 9 or 12
or 15 or 18 or 20V d c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. £2 2 Post
Details 8.A.E. 8Size 8} x 1§ x 1jiu, 20p

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

1deal for Mike, Tape, P.U., Guitar, etc. Can be used with

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

13 x1} x } in. Response 25 c¢/s to 25 ke/s, 26 dB gun

For use with valve or transisior equipment.

Full instructions supplied. Details 8.A.E. 99p o

R.C.S. POWER PACK KIT

12 VOLT, 750mA. Complete with printed £2.95 Pou

circuit board and assembly instructions,
12 VOLT 300mA KIT, £2°75. § VOLT 1 AMP KIT, £2* 96.

NEW TUBULAR ELECTROLYTICS CAN TYPES
2/850V 14p | 250/25V 14p | 504 50/300V 50p
4/350V 14p | 500/25V 20p| 60+100/350v  8bp
8/450V 18p | 1000/25V 35p | 32+ 32/250V 20p
16/450V  22p | 1000/50V 47p | 32432/450V 80p
32/500V  50p |8+ s/asov 22p | 850-+ 50/325V 55p
25/26V 10p | 8418, 26p | 16 +18+18/275V 45p
50/50V 10p 16 +16l450V lOp 82 432 32/350V 65p
100/25V  10p | 82 +32/350V 4

LOW VOLTAGE ELECTROLYT
1,2, 4, 5, 8, 18, 25, 80, 50, 100. 200mF 15V 10p.
500mF 12V 15p; £5V 20p; 50V 30p.
1000mF 12V 20p; 25V 35p; EOV 47p; 100V 70p.
2000mF 6V 26p; 26V 42p; 50V 57p.
2500mF 50V 62p; 3000mF 25V l7p. 50V 85p
5000mF 8V 25». V 42p; 25V 75p; 35V 85p 50V 95p.
CEBAMIC 1pF -01mF, 4p. Silver Mica 2 ‘to 5000»?, lp.
APER 350V 01 4p; 05 13p; 1mF 156p; 2mF 150V
IWOV-O 001 to 0-05 4p; 0-1 5p; 0'26 8p; 0-47 26p.
TWIN GANG. ““0-0” 208pF + 176pF, 75p
Slow motion drive asapr +365pF with 25pF +25pF, 50p;
500pF standard 6!
SHORT WAVE SINGLE 10pF, 30p; 25pF, 55p; 50pF, 55p.

SHORT WAVE SINGLE GANG. Precision Bilver Plated
Gangable Tuning Condensers, 100pF. 0
P each

E.M.I. 13} x 8in,
SPEAKER SALE !

With twin tweeters. £4 50

And crossover.
Post 25p

State 8 or 8 or
16 ohm. As illustrated.

With flared tweeter cone and ceramic
magnet. 10 watt,

Bassres. 45-80 ¢/s. .

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

LOUDSPEAKER FRONT GRILLES
Teakwood strips mounted on cloth backing, easily gluéd on
to bafe to modernise cabinets. Size 18%in x 75

10}in, P

Or size 104in x 7iin. 45p

E.M.). 6lin. HI-Fl WOOFER

8 ohm. 10W. Large ceramic magnet.

Special Rubber cone surround.
Frequency response £4
30-12.000 c/s. ldell P.A,

i-Fi
Suitable Clbmet 12x8x6 £4 Smtlbla Twoeur 22

o,  ELAC CONE TWEETER
The moving coil diaphragm gives s good
radistion pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c/s to 18,000 ¢c/s. Bize a;x
| 33 x2in deep. Rating 10W, 8 o

Crossnver £1:25 £| 90 Post 20».

GOODMANS
8in. WOOFER

8 ohm 12 watt, Deep cone.
Heavy ceramic magnet. Bass
resonance 36 cps. Frequency
0 cps.

NEON PANEL INDXCATOBB 250V AC/DC. Amber 30p.
RESISTORS. i W i ,1W, 209% 1p; 2W, 5p. 100 to 10M,
HIGH 8TABILIT }W 2° 10 ohms to 6 meg., 10p,

Ditto 5%. Prelerred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS 5 watt, 10 wllt. 16 watt,
10 ohms to 100K 10p each; £ watt, 0-5 ‘obm to 8-2 ohms 10p.
TAPE OSCILLATOR COIL Vllve type 35p.

FERRITE ROD 8 x {in 20p; 6 x jin 20p; 8 x gin 10p.

MAINS TRANSFORMERS AL 705

Eagle MT12 12-0-12V 50mA .................... 80p
250-0-250 80 mA. 8.3V 3-5A 6-3V 1A or 5V 2A.
850-0-350 80 mA 8.3V 3.5A, 8:3V 1A or §V 2A.
300-0-300V 120mA, 6.3V 4A C. T.; 63V 2A.
MINIATURE 200V 20mA 6-3V 14 2 <81 x %in
MIDGET 220V 45mA, 6.3V 2A 2} x 21 x 2m
HEATER TRANS, 6-3V ! amp 85p, 1} ai
GENERAL PURPOSE LOW VOLTAGE. 'l‘lnped ontnuu
at 2 amp. 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30V £3.00
1 amp, 8, 8,10, 12, 18. 18, 20. 24, 30, 88. 40, 48, 60 £3-00
2 amp, 6, 8, 10. 12,186, 18. 20, 24 30, 36, 40, 48, 60 £4-00
5 amp, 6, 8, 10, 12, 16, 18 0, 24, 30, 36, 40, 48, 80 £9.75
3 amp, 5, 8 and 13V ; Ditto 5 amp 21 20. 3 amp,
3, 5, 8, 10, 13 and 5-0-6V £1.30; Ditto 5 amp. £1.50;
G-O-GV "500mA 90p; 8V 1 amp Dbp. 12V 300mA 75p; 12V
500mA 85p; 12V 750mA 85p; 22V 0-22V 2A, £2,

AUTO TRANSFORMERS. 115V to 230V or 2307 to 115V
150W £2.80; 500W £6-25; 750W £10; 1000W

CHARGER TRANSFORMERS. Input 200/250V

for 6 or 12V, 1} amp £1-50; 2 amp £1-80; 4 amp £2.50
BATTERY CHARGERS. Rndy built with leads and clips
1} amp £2; 4 amp £4; 5 amp. £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS:

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. lnluhted terminals. Varnish unpregnned Fully
enclosed in stee) case with fixing feet. £ lo nr.

Famous make (Value £18) OUR PRICE
Can be used as 800 watt auto transformers 240-110V.

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

VOLUME CONTROLS 80 onm Coax 5p vd.

Long spindles. Midget Size BRITISH AERIALITE

5 K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED
LIN. L/8 20p. D.P. 35p. 40 yd £1-75; 60 yd £2°60.
STEREO L/8 56p. D.P. 75p. FRINGE LOW LOBS'O per
Edge 5K. 8.P.Transistor 25p. Ideal 625 and colour.' ¥p yd
Wire Wound controls 1}in diam, 3 Watts. 10 ohml to 100K
British Made with long spindles }in dia. 45p e:

DUAL CONCENTRIC POT 500K LOG AND 500]{ LIN D.P.
switch. Inner spindle 3}in; outer spindie 2}in 78p.

Tdeal bass unii for £3-75

Hi-Fi system.

SPECIAL OFFER LOUDSPEAKERS
ALL BRAND NEW

3 ohm, 2}in; 21in; 3}in; bin,

8 ohm, 2iin; 23in; 5in x 3in; Bin.
15 ohm, 3lin; §in; 8 x 4in; 5 x 8m 7 % 4in; 8 x Bin.
25 ohm, 2iin; 3in. 5 x 3m 5in.
35 ohm, 2in; 3in; 5in

80 ohm, 21m‘ Mm. 120 ohm 38in.

£ l EACH

LOUDSPEAKERS P.M. 3 OHMS. 7 x 4in £1-25; 8in £1.50;
8x5in £1.60; 8in £1.75; 10x6in £1.90; 10in £2.50
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.- 8in
diameter 4W £2-50, 10 in diameter 5W £2:50; Post 25p.
12in diameter, 6W, £2-95; 3 or 8 or 15 ohm ‘models.

SPEAKER COVERING MATERIALS. Samples Llrge 8.A.E,
Horn Tweeters 2-186Kc/s. SW 8 ohm or 15 ohm £2-20.
De Luxe Horn Tweeters 2-18Kc/s, 15W, 15 ohm £3-50.
TWO-WAY 3,000 c.p.s. CROSSOVERS 3, 8 or 16 ohm £1-25.

3 WAY CROSSOVER

Complete with 12 It. twin lead fitted with din speaker plug.
Ready assembled with leads for speakers, bass, mid and
tweeter. Crossover frequencies—850 cps and £| 95
3,000 cps.

VALVE OUTPUT TRANSFORMER 40p.

MIEE TRANSFORMER MU metal 100-1 £1.25.
PUSH-PULL VALVE OUTPUT TRANSFORMERS.
50 watt............ £12-50 100 watt .. o0

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5V d.c. operation over 200 hours continuous on SP2
banery. fully adjustable swing and speed. Ideal displays,

electro or for 95 Post
strobe, etc. P

R.C.S. RECORD PLAYER AMPLIFIER
2 stage triode pentode valve. 3 wattsoutput. Volume onjoft
and toue controls, Printed circuit .50 Post
A.C. mains complete and tested. 25p
Complete with speaker.

£15-00

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18

OUTLET BOXES, SURFACE MOUNTING 25p.

BALANCED TWIN RIBBON FEEDER 300 ohml. 7p yd.
JACK SOCEET Std. open-circuit 14p. closed circuit 23p;
Chrome Lead Socket 46p. Phono Plugs 7p. Phono Socket 7p
JACK PLUGS 8td. Chrome 20p; 8:5mm Chrome 15p DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p DIN SOCKETS
Lead 3-pin 18p; 5-pin 25p. DIN PLUGS 3-pin 26p; 5-pin 25p.
VALVE HOLDERS 5p; CERAMIC 10p; CANS bp.

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.
BAKER HI-FI SPEAKERS

WOOFER AND

E M s TWEETER KIT
THE PAIR, Post 25p.
£6 75 (Avnhble separately,
oo er £5-25; Tweeter
Comprising a ﬂnn exampie of 8 Wooler
101 x 6}in with a massive Ceramic
Magnet, 440z Gauss 18,000 ‘lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 3lin square has & special
lightweight paper cone and magnet flux
10,000 lines. Crossover condenser and
full instructions supplied.
Impedance Standard 8 ohms

Maximuom power 12 watts
Useful Response 35 to 18,000 cps

Bass Resonance 45 cps £ ] 0.50
SUITABLE ENCLOSURE 20 x 13 x 8in.
MODERN DESIGN. TEAK WOOD FINISH. Post 75p

ANOTHER R.C.S. BARGAIN !

ELAC 9 x 5in. HI-FI SPEAKER TYPE 59RN
This famous unit now available, 10 watts, 8 ohm.

price £330 gg;‘

8 or10"x 6" ELAC
. HI-FI SPEAKER

Dual cone plasticised roll sux-
round, Large ceramic magnet.
50-16,000 cps. Bass resonaunce
8 ohm impedance.

10in round £4'50. £3-75

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts
gorign ;;A". 20 x 13 x 8in
r . dis. N
lgin lp:ker.. o £ I o 50 l',70;1:
gonll:@‘:f 7875". 18 x 10 x 9in
8?;. lpc):kelrn o £6'60 P:.':;
MODEL “B” 2 ditto. Triangular
Corner Version.

?OIQEL"' “C”,. 16 x 8 x 6in,
‘or 8 x §in, Polt
speaker £4 95

LOUDSPEAKER CAB INET

WADDING 18in wide, 20p ft.

BARGAIN AM TUNER.
gedh':im st o §
'ransistor Superhet .
Ferrite aerial. 9 volt. £5 50
BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sound eflects
to recordings, Will mix
Microphone, records, tape
and toner with separate
controls into single outpat.

8 volt battery

operated. £4 50
STEREO VERSION OF ABOVE £5-85.
BARGAIN 3 WATT AMPLIFIER, 4 Traosistor
Push-Pull Ready built with volume, treble and
bass controls. 18 volt battery operated,

£4-50

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
Buitable for cassettes, and all sizes of
}:ﬁpeﬂre‘a;l.AAéC. mains 200/25071’.
aflet 8.A.E, . 08t
£350 5

BAKER MAJOR 12" £9-90

Post Free
30-14,500 c/s, 12in. double
cone, wooler and tweeter cone
together with a BAKER
ceramic magnet assembly
having a flux density of
14,000 gauss and a total finx
of 145,000 Maxwells. Bass
resonance 40 c/s Rated 20
watts. NOTE: or 8 or
15 ohma must be stated.

Module kit, 30-17,000 c/s
with tweeter, crossover, bafiie

lnd mltmcuonl £12-50

Please state 3 or s or 15 ohms, Polt free

BAKER
«“BIG SOUND”
SPEAKERS

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

Usefnl response  30-13,000 cps.

 £8-80

GROUP 25"
12m 25 watt
3, 8 or 15 ohms,

Post Free
GROUP *:35”
12in 35 watt £9 .90
3, 8 or 15 ohms,

Post Free

GROUP 50"
15in. 50 watt
8orld

o £22°00

50 watt 12in VERSION £16

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 bass controls.
Guaranteed. Details S.A.E,

CALLERS ONLY! DE-LUXE 100 WATT AMPLIFIER
CHASSIS. 7 Valve version, 4 inputs, 10 wide range 69

controls, For Mikes, Discos, Organs, Guitars, etc.
Q MAX CHASSIS CUTTERS

4, 8 and 15 ohm Loudspeaker matching.
A die, punch and Allen Screw

Sizes §* ........ 4p Siges 13~ ........ £1-70
N 83p Key “B” for above
Key “T" for above 8p 10
EAOR 2% M 80p
B esp |
#3889 |

Key “A” lor above 6p
#°,17,14",137£1-00 !
ﬂ'. 17/327, 11" £1-15 |
147, 13° £1-20 5
14" . £1.35 1° Square, with key
13- .. £1-55 £2:10

3 £9-01
Key “E” for above
20

WArSR HEATING ELEMENTS

OFFERING 1001 UBES for every type o! heating and
drying lpphcanonl in the home. glnge. greenhouse
factory ¢ in ). Approx
size 107 x 8] x Jin. Operating vomge £200/250V. a.c.
250 watts approx. Printed cm:ult element enclosed in
fitted with ires. ( flexible
providing sale Black heat. Brmlh made tor use in photo-
copien and print drying equipment.
Ideal for home handy and
for Heating Pads, Food aneu Couvector Heaters, etc.
Must be clamped between two sheets of metal or asbestos,
etc., to make efficient clothes dryers, towel rails—ideal tor
lirinz cupboards. Ideal for anti-frost device for the garage
—preventing frozen radiators or acting as oil sump heater.
Use in greenhouse for seed raising and plant protection,
Invaluable aid for bird houses, incubators, etc., etc. Can
be used in series for lower heat. Or in parallel for higher
heat applications.

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

20 Watt 100 ohm Rheostat 2}in dia. Ceramic lormer screw
terminals }in dia. spindle. 95p. Post 25p.

R.C.S. STEREO DECODER

British made. Ready aligned and tested. Complete £6.95
with instructions. 8ize 3in x 2in.

HIGH QUALITY —BRITISH MADE

REGENT

12in. 15 watts

An inexpensive unit for the
beginner in high fidelity and
for genersl purposes. May be
Eled to improve any Radio,

Hi-Fior T
receiver.
Bass Resonance 45¢cps
Flux Deniity 12,000 gauss -

Useful response 45-13,000cps
3 or 8 or 15 ohm models.

£8:80
DE-LUXE Mk 1I

12in. 15 watts

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

Bazs Resonance 30cps
Flux Den 14,000 gauss
Useful response 2£5-16,000cps
8 or 15 ohms models.

£11 &
SUPERB

12in. 20 watts

A high quality loudspeaker,
its remarkable low cone
resonance  ensures  clear
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.

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

£16°50 :

AUDITORIUM
12in. 25 watts

A tull range reproducer for
high power, Electric Guitars,
public address, multi-speaker

gystems,  electric  organs,
Ideal for Hi-Fi and Disco-
theques.

Bass Resonance 86cps

Flux Density 15,000 gauss
Uselul response  £5-16,000cps
8 or 15 ohms models.

£‘| 540

AUDITORIUM
15in 35 watts

A high wattage loudspeaker
of exceptional quality with a
ievel to  above

WEYRAD COILS

P50/2CC  40p R:’l?lw ggp
P30/3cC  40p DFDT4 g5
PCAl 80p ‘ Twiu gang 75p
DELUXE 4 POLE MOTOR
1,400 r.p.m, reversible 42 Watt, .
@' lplndle 14in x 7/32in, size Bhux £2 25
3in. Asillustrated. 240V s.c. mains.  Post 25p
E.M.l. GRAM MOTOR
120V or 240V a.c. 2,400 rpm. 2-pole £ I .00
70mA. Size 2§ x 2} x 2lin.
Post 25p

8,000 cps, Ideal for Public
Address, Discotheques, Elec-
tronic instroments and the
home.

Bass Resonance 35cps
Flox Density 15,000 gaunss
Usetul response  20-14,000cps
8 of 15 ohms models.

£22 =

Hi-Fi

aal :
crossover data lnd cnblc tables. 42». Poat Free.

20 pflans, designs,

CUSTOMERS FREE CAR PARK

(Export: Remit cash and extra postage.)
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“SLO-SYN’' 3-LEAD
SYNCHRONOUS STEPPING
MOTOR

Type SS15 These
ftne  motors  are
easily reversed
starting and stop
ping in less than 5°
without  electrical
or mechanical
braking Simple
relay circuit can
be appliad to give DC to winding for a maximum
holding torque of 300ocz/in with 35v &t 0-35 amps
through winding For AC (synchronous) ooperation st
120r.. 50Hz Speed 6C rpm at 60Hz . 72 rpm. STEPPING
HoldIng torque at 50 steps per second—100 oz in. Can
be wired to glve 100 or 200 steps per revoiution with
accuracy of 0 1° per step non-cumuletive Torque
characteristics can be modified by simple R.C. circults
Dimensions dia 4" body length 4; spindle ltength
23 4 dia Weight 6} Ibs BRAND NEW in maker's
packing Offered at less than ; maker's price

OUR PRICE ONLY £15

Uitra PRECISION
CENTRIFUGAL BLOWER
by Air Control Ltd.

- - 30 segments individually balanced in

4 » heavy cast alloy case 2.300 r.p.m 240V

% ™ ac Very powertul and silent running

& A 5i" dia 3"Inletdia. Outietflanged” x 2§"

]' Limited number only £8-95. P. & P
2 40p

~

MAINS

SOLENOID
This little  unit  gives
vertical litt of approxi
mately 17 through hinged

elbow  Bracket incor-
porates 2 fixing screws. Length of arm. 2§ 240V AC
Pul at coll is approximately 1ib £1. FREE P & P

Special quotes for quantities

H

SILVANIA
\ MAGNETIC SWITCH

Now complete with reference magnet'

A magnetically activated switch. vacuum sealed
in & glass envelope Silver contacts. normally
closed Rated 3amp at 120v. 1jamp at 240v
Size: (approx ) 1%~ long x i dia. Ideal! for
burglar alarms. securlty systems etc and
wherever non-mechanical switching is required
10 tor £2-10; P. & P. 15p. 50 for £8; 100 for £15-50.
FREE P & P. over 10

NORPLEX

Fibre-giass copper-ciad taminate Finest quality epoxy
resin base. Heat resistant. ideal for PC s Size 12"
127247 « 127247 « 24" FULL SHEET 43" x 37" (11sq #)
Single-sided Copper with thickness of " 3/64" 4
Also double-sided vy ;4 €1 per sq. ft Cut sizes
(1-10sq ft ) 25p P. & P Full Sheet £8 each Carr £1tor 1st
sheet plus 25p each additional sheet

SMITHS RINGER-TIMER

Rellable 15 minute times. spring wound
(concurrent with time setting) 15 x 1min
divisions. PP Y
divisions. Panel mounting with chrome
bezel 31" dia £1:40. 15p P. & P

SOLENOIDS
by WESTOOL

240AC type MME
3b puli. 2¢° 17 x

147 x 1% 1 Travel $ T0p
each. P. & P. 10p Quantity
discounts. 10-50 10%. 50 up-
wards 25%

AMPEX 7-5V. D.C. MOTOR

T An uitra precision tape motor
| designed for use in the AG20

A portable recorder Torque
< 3y 450GM/CM. Stall load at 500ma
M ,_" \ Draws 60ma on run. 600rpm =

speed adjustmaent Internal AF/RF
suppression ;" dia 1"spindle
motor 3" dia. 14" Orlginal
cost £16:50. OUR PRICE £3-30.
P & P 25p. Quantities available
Mu-metal enclosure avallable
75p each. FREEP & P

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES

Impedance approx 200{). output 60 or 80 DB at 1 K¢
As used In dea! aids. bugging device etc Size (60 DB)
* Xy (80 DB) {” & { Ex-equlpment. ail
tested £1-20 each P & P FREE

OPEN FRAME
shaded pole
GEARED MOTORS
(Dural gear case)
240 AC.. 28rpm NEW ;
HIGH TORQUE. L
overall size 3§ x 3} x

24" + spindie | dia. as illustrated £2-70. P. & P 30p
Similar to above. 19rpm £2-70. P & P 30p

110rpm with pressed steel gear case (simllar to above but
SLIGHTLY SMALLER)}. £2-70. P. 8 P 30p

ALL PRICES INCLUDE V.A.T.
Whilst we welcome official
orders from established com-
panies and Educational Depart-
ments, it is no longer practical to
invoice goods under £5. There-
fore, please remit cash with
orders below this amount.

ELECTRO' TECH COMPONENTS LTD.

315/317, EDGWARE ROAD,
LONDON, w2.
Tel: 01-723 5667 01-402 5580

WHAT READERS SAY
I have decided that they are all. if not more.
than you claim them to be and 1 am very
satisfied that they are value for money.

perience.

The series

will be of x-
ceptional value in
training mechanics and
technicians in Electricity,
Radio and Electronics.

L.R.. Manchester

You'll find

I am very pleased with them as I have been
with all your other sets in the same series.

W.C.C.. Derby

These books are. without a doubt. the best

explanatory books that I have ever possessed.

M.J . Sunderland

Basic Electronics received today. Excellent—

would you now please send Basic Electricity.

POSTNOW FOR THIS OFFER !

750

DU TV

[o

it easy

ELECTRICITY(5v0ls)
ELECTRONICS(6vols)
TELEVISION(@vols)

to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-

GUARANTEE
Should you be,in

any way dissatis-
fied withthe
MANUALS your
money will bere-
funded by return
of post.

r———--——--m-------m-—--
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, !

Please find enclosed P.O./Cheque value £............ i
BASIC ELECTRICITY 5 parts £5-30
BASIC ELECTRONICS 6 parts £6-40
BASIC TELEVISION 3 parts £3-60 []

Prices include Postage

YOUR 1009, GUARANTEE. If after 10 days examination you decide to

return the Manuals your money will be refunded in full.

NAME
BLOCK LETTERS

|
i
|
i
l Tick Set(s) required.
i
|
i
1
x

ADDRESS

FULL POSTAL...;ti:00m00 a5 0immrne

BROMLEY, KENT. BR2 THP

O

-----------------------J

Practical Electronics September 1974



Practical Electronics

September 1974

't's not only technicians who can see the
finer points of Eagte multi-meters.

Every handyman notices them too.

They're easy to read.

They're tough.

Their construction comes up to labora-
tory standards.

Even our inexpensive pocket sized
models have features you’'d usually only find
on professional equipment.

Take a look through our catalogue.

You'll see over twenty models.

Specifications that would impress the
most experienced technician.

And a price range that takes in amateurs
as well as professionals.

We guarantee every one for two years.

With parts to service them innotime.

So you can confidently find fault in

anything. Eagl(fj

The name on Britain's widest range of
electronic equipment.

catalogue containing the complete range
of test equipment.

I Name_ I

I Address. - |

| PE1 I
Eagle internationa! Precision Centre Heather Park Drive

|_ Wembley HAQ 1SU Telephone 01-903 0144 _I



FOR AUDIO

R||T1tV]|C] oNABUDGET

PUSH BUTI‘ON CAR RADIOKIT )

—___ 1 TheTouristIl

ol

NOW BUILD YOUR OWN

PUSH BUTTON CAR RADIO

Easy to assemble construction kit comprising fully

completed and tested printed circuit board on which

no soldering is required. All connections are simple

push fit type making for easy assembly.

Fine tuning push button mechanism is fully built and

tested to mate with printed circuit board.

Technical specification:

(1) Output 4 watts R.M.S. output. For 12 volt
operation on negative or positive earth.

(2) Integrated circuit output stage, pre-built three
stage IF Module.

=]

Controls volume manual tuning and five push

buttons for station selection, illuminated tuning scale

covering full, medium and long wave bands.

Size chassis 77 wide, 2~ high and 455 " deep approx
Car Radio Kit £7.70+55p. postage & packing

Speaker including baffle and fixing strip £1.65+23p. p&p.

Car Aerial Recommended — fully retractable and locking
£1.37+20p. postage & packing

Tourist Mk.1 kit stil available-price £6.60+55p. p &p.

See JuIy issue for full specufncatlon

QUALITY SOUND"
FOR LESSTHAN£19:00 |

Stereo 21 easy to assemble audio system kit, - no soldesing
requred. Includes:— g
BSR 3 speed deck, automatic. manual facilities together with i
ceramic cartridge.

Two speakers with cabinets.

Amplifier module. Ready built with control panel, speaker feads

ST -
;-..."__._

=t DISCO |
AMPLIFIER

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

and full, easy to follow assembly instructions.

For the technically minded : —
Specifications :
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power
output 2.7 watts per channel: Output impedance 8-15ohms.
Stereo headphone socket with automatic speaker cutout.

Provision for auxiliary inputs - radio, tape, etc., and outputs for

taping discs. Overall Dimensions. Speakers approx.
153" » 8" < 4”. Complete deck and cover in closed position

approx. 193" X 12° X 6" Complete only £18.95

) Inputs * 4 Electrically Mixed Inputs *3
Individual Mixing controls. *Separate bass T
and treble controls common to all 4 inputs

*Mixer employing F.E.T. {Field Effect Transis-

. tors). *Solid State Circuitry. *Attractive Styling.
~ INPUT SENSITIVITIES

it —Input—1.) Crystal mic. guitar or moving coil L&

" mic. 2, and 10 mV. {selector switch for desired

sensitivity.—Inputs—2), 3). 4, Medium output
equipment-ceramic cartridge, tuner, tape

Extras if required. FE1.60p & v recorder, organs etc.
Optional Diamond Slyln£1 37 ALDUILE !;' - all 250mV sensitivity. =
Specially selected pairof stereo headphones with individual M AC Mains 240V. operation,

tevel controls and padded earpieces to give optimum
performance, £3 85.

Ve R SRR e T

—— .,
.2 St R ) e T

= i}vl:'.".l S

Size approx.12} insx 6 insx 33 ins :

£15 00 - 60p. post & pack

G o S A -

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 Distertion:: 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 SmV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into

470K. Size: 191 x 103 x 8ins. approx. Amplifier £27.50+£1.50 p. & p

Special Ofter: Disco 50 plus two 15" E.M.1. speakers type 14A/780  °
(as iltustrated on opposite page). Complete £57.00+£4.00 p&p. Al

i
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| STEREO SYSTEM

40 Watt Amplifier.

Viscount il - R102 now 20 watts per channel.
System | includes,

Viscaunt )1l amplifier - volume, bass, lre‘:le
and balance controls, plus switches for mono/
stereo on/off function and bass and treble
filters. Plus headphone socket.

Specification

20 watts per channel into 8 ochms.

Total distortion@ 10W @ 1kH20-1%. P.U.7 (for
ceramic cartridges) 150mV into 3 Meg. A.0.2

System Il

Viscount I amplifier (As System [)
Garrard SP. 25 (As System [}

Two Duo Type HIA matched speakers—
Enclosure size approx. 317 x 13” x 113"
Finished in teak veneer. Drive units approx.
1337 81" with 31" HF speaker. Max. power
20 watts, 8 ohms. Freq. range 20Hz 10 20kHz.

Complete System £69.00
PRICES: SYSTEM 1

{for magnetic cartridges) 4mV @ T1kHz into 47K.
equalised within - 1dB R.I.LA.A. Radio 150mV
into 220K. (Sensitivities given at full power).
Tape out facilities : headphone socket, power
out 280mW per channel. Tone controls and filter
characteristics. Bass: +12dB to -17dB @
60H2. Bass filter: 6dB per octave cut. Treble
control: treble - 12dB to -12dB @ 15kHz.
Treble filter: 12dB per octave. Signal to roise
ratio: (all controls at max.} -58dB.

Crosstalk better than 35dB on all inputs.

2420 -f1pbp
£14-00+£220p & p

Viscount Il R 102 amplifier

2 Duo Type Il speakers
Garrard SP25 with

MAG. cartridge de luxe plinth
and hinged cover £21.00 - £1.75p & p.
total £59.20

Available complete for onty £51 00 +£350p. &p.
PRICES : SYSTEM 2

Dverload characteristics better than 26dB on all Viscount R102 amplitier £24-20 — £1-00p. &p

inputs. Size approx. 133787 33". 2 Duo Type NIA speakers £39:00 - £4-00p &p
Garrard SP25 deck, with magnetic cartridge, Garrard SP25 with E
de luxe plinth and hinged cover. MAG cartridge de luxe plinth  £21-00 - £1-75p. & p. -

Two Duo Type It matched speakers — ) and hinged cover
Enclosure size approx, 173"~ 103"~ 6" in total  £84-20
simulated teak. Drive unit 137 8” with parasitic =

handli
g;::;lg:eanssv;;emj £51 00 Available complete for only fﬁg 00+£4 pép.
S AR L U L R

20 WATT
SPEAKER SYSTEM

System consists of a 13”7 x 8” (approx)
eliptical woofer unit with a 8" x 5”
{approx.) mid range unit incorporating
parasitic tweeter and crossover

components.
Technical Specification: Five malched speakers and crossover unit
Bass Unit for handling up to 45 watts, frequency

response from 20 to 20.000 Hz.

Huge 197 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 31~
dia. approx.. are fed by the crossover which
critically adjusts signal for maximum 5
fidelity. Impedance at ¥ kHz 15 8 ohms

Flux density—100 K, speech coil-1%*,
Cone. Triple laminated paper with
P.V.C. surround.

Mid Range Unit

Flux density-33K, speech coil-1” with
parasitic tweeter.

Power Handling

20 watts R.M.S., impedance ~ 8 ohms,
frequency response — 20 Hz to

18,000 Hz.

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

1 kHz is 8 ohms. 3" voice coil. Bass coil 27, others 0-5”. Recommended

Recommended retail price £40-80. list price £44-00. OURPRICE£19. 50
OURPRICE£18-70 + £1-50 p &p + €1:50p & p Special Oﬁer
e e R

STRACK CARTRIDGE
PLAYER®

Elegant self selector push button player for use with your stereo system.
Compatibfe with Viscount Il system, Unisound module and the Stereo 21
e Technical specification  Mains input. 240V, Dutput sensitivity 125mV
' Comparable unit sold elsewhere at £24-00 approx.

Yours for only £10 95+ 90p p& P

THv|[c
Radio and TV Components {Acton) Ltd.

21 High Street, Acton, London W3 6NG

OUR PRICE £6.60. Complete--90p p & p.

BUILD YOUR OWN
STEREO 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 —
Just simply screw together. 4 watts per channel into 8 ohms. Inputs: 120mV

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

power chips which ensure very low distortion over the audio spectrum

240V, AC only. £7-64 + 55p. plétp

° =]
Mail orders to Acton. Terms C.W.0.

All enquires Stamped Addressed Envelope.
Just write your order giving

Goods not despatched outside U.K.

your credit card number Leaflets available 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: 9.30 a.m.-5 p.m. Closed all day Wed.

Practical Electronics September 1974
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CHNAGLIA

One example from the big range of sophisticated instruments

CORTINA MINOR
33 RANGE POCKET MULTIMETER

@ SENSITIVITY 20,0000 /VOLT (D.C.}, 4,0000 /VOLT (A.C.).
@® ROBUST DIODE PROTECTED PRECISION MOVEMENT.
@® 33 RANGES D.C. VOLTS 0-100mV, | -5V, 5V, IS5V, 50V, 150V,

—10 to +69. AF VOLTS RANGES 0-1 500V RESISTANCE
RANGES 10k, I10MQ F.5.D. CAPACITANCE RANGES
1004F, 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 85 x 40mm. 350g

CLEARLY CALIBRATED DIAL WITH ANTI PARALLAX

PROFESSIONAL QUALITY COMPONENTS EMPLOYED
THROUG UT.

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.

tor further information on the ' Cortina Minor’

19 Mulberry Walk, London S.W.3.

NOW AVAILABLE IN THE U.K!

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

METER PRICE £1540 (p & p 80p) PROBE £8-80 inclusive of V.A.T.

' or other instruments from the exciting Chinaglia range write or telephone :—
CHINAGLIA (U.K.) LIMITED

TRADE ENQUIRIES WELCOMED

5“M\aoa mA=
100mY
o
Chinaglia
BELAUNG (ITALT)
+25A +15KV

99

Telephone 01-352 1897

YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STORAG
KEMPSTON HARDWICK,

DEPT. PE,

RESISTORS
+W iskra high stability carbon film—very low noise—capless construction
¥W Multard CR25 carbon film—very small body size 7'5 x 2.5mm. +W 2%

Quantity price applies for any selection.

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

Ignore fractions on total order.

POTENTIOMETERS
Carbon track Sk 2 to 2M Q, log or linear (log W, lin $W).
Single, l4p, Dual gang {stereo), 49p. Single D.P. switch 28p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 500  and decadesto SM 2. Horizontal or vertical P.C. mounting
(0) matrix).

BEDFORD

ELECTROSIL TRS 7ip. 0-33uF, Iip. 0-47uF, 13p ]
Power Values Price 160V : 0-01uF,0:015uF,0 oon 0:033uF, 0-047uF,0-068uF, 3p. 0 I/JF 3ip. 0-I5uF, |
watts Tolerance Range available 1-99 100+ {4ip. 0-22uF, 5p. 0°33uF, 6p. 0-47uF, Tip. 0:68uF, Vip, 1:0uF, 13p !

H 5% 4 7 0-22Mq £24 1-3p 1'1p|MULLARD POLYESTER CAPACITORS C280 SERIES |
i 10%, 33MO-I0M EN2 1-3p 1-1p | 250V P.C. mounting: 0:01uF, 0-015uF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
+ 1:/9 10Q-1Mq €24 3.5p Ip|3ip. O-iuF, 4p. O 15uF, 0-22uF, Sp. 0-33uF, 6}p. 0-47uF, Bip. 0-68uF, 1lp.
i lgc;, ‘I7n—3|-9Mn E:% Il';p II-:p 1-0uF, 13p. 1-5uF, 20p. 2-2uF, 24p.

Ta-1Ma . .
4 1094 1Q-10Q EI2 s: 1: MYLAR FILM CAPACITORS

PLEASE. POST AND PACKING
10p TO ORDERS UNDER £1.

10p stamp

C.W.0,
PLEASE ADD

Catalogue sent free on request.
appreciated

PLEASE ADD 109 VAT
MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001 uF, 0:0015.:F, 0:0022uF, 0-0033uF, 0-0047uF, 3p. 0-0068uF, 0-0)uF,
0-015uF, 0:022uF, 0:033uF, 33p. 0-047uF, 0-068uF, 0 1uF, Sp. 0'15uF, 6p. 0-22uF,

E DEPOT

TORS
each.

0-001uF, 0002uF, 0-005uF, 0-01uF, 0-02uF, 100pF to 10,000pF, 2p

3p. 0-04uF, 0-05uF, 0-068uF, 0 1uF, 4p.

ELECTROLYTIC CAPACITORS—MULLARD OI15/6/7

(s2F/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, |5/40,
15/63, 22/10, 22/25, 22/63, 33/6'3, 33/16, 33/40, 47/4, 47/10, 47/25, 4740, 68/6'3,
68/16, 100/4, 100/10, 100/25, 150/6-3, 150/16, 220/4, 220/6'3, 220/16, 330/4, 6p,
, 100/40, 150/25, 220/25, 330/10, 470/6:3, Tp. 68/63, 150/40, 220/40, 330/16,
100/63, 150/63, 110/63 1,000/10, t2p. 470/25,
, 13p. 470/40, 680/25, 1,000/16, 1,500/10, 2,200/6-3, I8p. 330/63,
680/40, | 000/15 '1.500/16, 2,260/10, 3,300/6°3, 4700/4 2ip.

SOLID TANTALUM BEAD CAPACITORS
O luF 35V, 022uF 35V, 0-47uF 35V; 1-:0uF 35V; 2-2uF 35V; 47uF 35V

100V |CERAMIC DISC CAPACI-

Sub-miniature 0-1 W, 5p each. Miniature 0-25W, 7p each. 6:8uF 25V; 10uF 35V: 22uF 16V 33uF 10V: 47uF 6:3V; 100uF 3V
VEROBOARD JACK PLUGS AND SOCKETS

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI . ol 0'15) Standard screened 28p 2-5mm insulated 12p
The GD!is the world's first semiconductor that can convert a concentration of gas{ 24 x 33 26p 22p | Standard insulated 18p 3:5mm insulated 11p
or smoke into an electrical signal. The sensor decreases its electrical resistance] 2 xS 28p 28p |Stereo screened 40p 3-5mm screened I8p
when it absorbs deoxidizing or combustible gases such as hydrogen, carbon| 3} x 33 28p 28p |[Standard socket 20p 2-5mm socket 10p
monoxide, methane, propane, alcohol, North Sea gas, as well as carbon-dust| 33 x5 34p 34p |Stereo socket 30p 3-5mm socket lp
containing air or smoke. This decrease is usually large enough to be utilized I7 x1§ 95p 77p | D.I.N.PLUGS AND SOCKETS
without amplification. Full details and circuits are supplied with each detector. |17 x 3} 30p 108p |3 ;’in 3 pin, 5 pin 180°, 5 pin 240°, 6 pin, 7 pin
Detector GDI, £2, :; x%f ((pllam)) I6p g;p Pluglllp, Socket 8p.' 0 0

= x plain — P |4 way screened cable, 25p/metre.
SMOKE AND GAS DETECTOR KITS 24 x5 (plain) — 18p |6 way screened cable 30p/metre.
Mains operated with audible alarm, £5:60. 24 x 3% (plain) — 15
Mai ns operated meter indicator, £7:90. o 5 P
Mains/battery gas leak detector, £12:60. Pin insertion tool 62p  62p
12/24 battery operated, £8 Spot face cutter 52p 52p | BATTERY ELIMINATOR £1.70
12V battery operated two remote sensors, £12-80, Pkt. 50 pins 20p 20p | %Y mains power supply. Same size as PP battery,

NOTE—The battery operated kits incorporate our pa(en(ed circuit to minimise
battery drain. Typically 120mA for 12V. These kits contain all parts required
with the exception of case. Suitable case. Mains operated kit, £1.60. Battery
operated kits, £5.

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

high relief.

754
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CUSTOM CABINETS

328/30 The Banks, Rochester, Kent. Tel : Medway (0634) 404199

Rrormatrnessey HUGE SAVINGS

.
*’g;’%w 4

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

For a long time now a targe number of customers have asked us to produce cabinets in kit form, and above we show
examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce
a professional finish in a very short time !
Kits are available in all specifications and all the kits.contain everything you need as follows :-
1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and1 baffleboard with speaker cutout
2) P.V.C.cuttosize forframe and back, plus false front and back timbers, white front piping and speaker cloth
3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions !

PRICE& TYPELIST

Type Size Price manufactured  Kit price
2 x 12" (illustrated above) 36"x18"x13"x 32 £19.50 £12.50
4 x 12" (illustrated above) 31"x31"x13"x 2 £24,50 £17.50
4x12" P.A, Column 48'x27"x13"x 3 £30.00 £21.50
1x18" 31" x31"x13"x2 £24.50 £17.50
1 x 15" withtwo top horn cutouts 36" x20"x13"x3 £21.00 £13.50
Mini Disco (state deck cutout BSR, GARRARD etc.) 33"x20"x 8'x3 £20.00 £13.00
Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42" x20"x10"x% £25.00 £18.50

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

g

AUUERME  2300sTs:,

- S
* 100 w RMS slave amp for Disco * Stereo studio disco mixer * Concorde mono M400 mixer
* 100 w RMS continuous sine wave * Full PFL and Monitor facilities “* Full PFL and Monitor facilities
output * As used by John Peel, Mark Wesley, * Mike overide '
* Shortand open circuit protection Paul Burnett, DLT, Dave Christian, * Magnetic inputs
* Builtto highestindustrial spec. Tony Prince * Broadcasting quality
* Price £37.00 complete * Price £120.00 £85.00

ALL OUR PRICES INCLUDE VAT AND UK DELIVERY

ERC 100 watt power amplifier Disco imp projector 150 watt tungsten
* Electrolytic capacitors and second unbeatable price £19.75

generation ICs Includes liquid wheel and postage
* Fully protected against short or open Normally £24-£27.50

circuit

* Less than 0.1% distortion at all powers
* Rise time 4muS-stability -
Unconditional Price £66.50

TRADE AND EXPORT ENQUIRIES WELCOME

Practical Electronics September 1974



ALL PRICES INCLUDE V.A.T.

SPEAEKER BARGAINS £
EMI 13in x 8in 3, 8 or 156 ohm
Plain
With Co-Axial Tweeter
Twin Tweeter
Type 350, 8 ohm, 20W
64in, 8 ohm, 10W
8in, 8 ohm, 10W
12in, 8 ohm, 20W
8in x bin, C/Mag. 5W
8in X b5in, Dual cone 8 obm,

10W
ELAC 8iu 8 ohm Dual cone

ELAC 10in 8 ohm Dual cone

GOODMANS 63}in 8 ohm Dual
cone

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

CELESTION 8in, 35 ohm

ADASTRA 10in, 8 or 15 ohm,

10W
BAKER GROUP 25 12in, 8 or
15 ohm, 25W
P.&P

5in, 8 ohm, C/Mag.
2¢in, 8 ohm or 64 ohm
r &

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

Horn Tweeter 8 chm, 20W

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

KIT FORM CABINETS, TEAK
VENEER. 12inX 12inx 6in with 8in,
8in x bin or 6}in and 3}in
cutout 2-45
17in % 10in x 9in with 8in or

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

MICROPHONES
CM70 Planet stick metal,
switch erystal
DM160 Dynamic omni-dir, bal) 2

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

TW209

CONDENSER MIKE 600 ohm,
nni-dir

Cassette Stick Mike with K.
Control onfoft awitch (25
and 3-5mm J/{Ply)

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

spare Bib, etc.)
X25 25W (low leakage)
P&

e | O

CARTRIDGES
ACOB GP91/28C or GP91/38C
Stereo comp.

GP93/1 Btereo crystal
GP94/1 Btereo cryatal
GP95/1
GP96/1
GP101
GP104

SONOTONE 9THAC Stereo
ceramic, diam.
19-T1 8tereo crystal

BSR 8C5M Stereo ceramic

Por LoLmenn
RODLONO
OO

T
Soo

SX6H Btereo cryatal
8X6M Stereo crystal
X5H Mono/stereo
X5M Mono/atereo

GOLDRING G800
G850

G800E
STYLIFOR ABOVE P. & P.
HSapphire $5p D. Diamond
STYLI FOR GOLDRING
G800/G850
G8O00E

Ry REFPEPRRFFR ISR |RE
SO conntcooo ' coo! oo

ODD 1o D 00 B e nd T

P.& P

BATTERY ELIMINATORS
240V input 6, 7-5 or 9 300 A
12V d.c. input (pleasc specify

output)6,7-5or9d.c. output
at 300mA

e
=

r. &P

TAPES S8tind. Lp
5in 50p 85p
53in 85p 80p

7in 85p 1.15
P. & P.1-3 each
4 or more lot

Do

LOW NOISE CASSETTES
1-5 8-10
35p 88p
45p 48p
55p 52p

Cassette Head Cleaner
P. & P. 1-5 each
6-10 lot

11-20 post free

coofloom|on

P
oo’ oet

PLASTIC LIBRARY CASES for
5in Reels
51in Reels

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

BIB ACCESSORIES

Tape Editing Kit, Ref. 23 1-25

Recording Tape 8plicer, Ref. 20 1-16

Caesette Tape, Editing, Ref. 24 1-40

Cassette Salvage Kit, Ref. 20 0-40

12's Cassette Case, Ref. 34

Stylus Balance, Ref. 324

8Spirit Level, Ref. 46

Hi-Fi 8tereo Test Cassette

Groove-Kleen Record Cleaner  1.890
&P 010

SPECIAL OFFER
SINCLAIR CAMBRIDGE
CALCULATOR (Batt.)
J 447 X 27 x #°, wt. 3¢ oz.
% FLOATING DEC. POINT
% ALGEBRAIC LOGIC
% 4OPERATORSB with CONSTANT
% 8 DIGIT DISPLAY
Build £19'95 Kit £14°95

Send £5p for COMPLETE CATALOGUE, refundable upon firat order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED
Subject to manufactarers’ increase and availability

Riversdale Electronics

Mail Order Department PE/8
P.O. Box 470, Manchester M60 4BU

FERRANTI

% ALL DEVICES BRAND NEW, TOP GRADE AND TO
FULL SPECIFICATION. We sell only best quality
stamped devices from the maker’s current production.

w 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-
DJCTORS, WITH A STAFF OF EXPERIENCED
ENGINEERS.

SGORPIO Mk. Il

FULL KIT OF SEMICONDUCTORS £5-65

Printed circuit

97p
Siemens BStBO246 SCR  £1'28

(State 6V or 12V)

* ZENERS *
KSQ30A to
KSI180A

all types 28p
BZVI9 series

ZTX304 P ZTX503 [
MOTOROLA MJE2955 £1:30, MJE30S5 75p each.
all types i5p

RCA PRICES SLASHED! CA3090Q stereo decoder. Only £3-25.
PE TRIFFID ZTI1711 29p, 2N 1132 32p.

ZN4|4 WITH CIRCUITS AND DATA £|‘32

' Qur comprehensive catalogue giving data and connection
FREE diagrams for a wide range of Ferranti semiconductors.
Just send an S.A.E. Copy sent with every order.
POSTAGE & PACKING 10p. FREE ON ORDERS OVER £3
L OUR PRICES INCLUDE V.A.T.

DAVlAN ELECTRONICS
P.O. BOX 38, OLDHAM, LANCS. OL2 6XJ

YOURSELF FORA

ENGINEERS

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.I.LE.T.homestudy course. There are no
}moks to buy and you can pay-as-you-
earn.

The B.I.LE.T. guide to success should be
read by every ambitious engineer.

Send for this helpful 76 page FREE book
now. No obligation and nobody will call
on you. It could be the best thing you
ever did.

-~ EEBECUT OUT THIS COUPON N Il INE BN

225

Practical Radio and 0O

[w]
Mainten- O
ance and Servicing
General Radio and 0O
TV Engineering
Radio Servicing. Main- [

i tenance and Repairs

ToB.ILE.T. BPE95 Aldermaston Court, Reading RG7 4PF QK

NAME (Block Capitals Please)
ADDRESS

Other subjects
Accredited by CA.C.C.

C. & G Radio. TV. O C & G. LI Installa: O
Electronics. Mechanics
Radio Amateurs

B:cm;nics (Tech- Practical TV

natron . i
Electronic  Engineer- Colour Television )
ing Computer Electronics
Television C &G LI Radio TV

Servicing cert

Post Master General
Ist & 2nd class certs.
C. & G. Electrical
Engincering Practise

CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the address below.

tions and Wiring
General Electrical

Engineering I
Society of Engincers [0

(Electrical  Engineer-
ing)

Electrical Installations
and Wiring

C. & G. Electrical

o I
N |
Technicians (Primary) l

o

0O o Ooopraog

C. & G. Telecom
munications

m}

BPE 95

Age l

Member of ABC.C

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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¥ SAME
DAY
SERSVICE

MAPLIN ELECTRONIC SUPPLIES

ORGAN BUILDERS

MES announce the very latest development in organ

circuitry.

THE DMO2
13 Master Frequencies on ONE tiny circuit board.
LOOK AT THESE AMAZING ADVANTAGES
% 13 frequenciea from C8 to C9. ¥ Each frequency
digitally derived from a SINGLE h.f. master oscillator.
% Initial tuning for the WHOLE ORGAN: ONE
SIMPLE ADJUBTMENT. ¥ Relative tuning NEVER
DRIFTS ! + External control allows instant tune-np
to other musicians. 4 Outputs will directly drive moat
types of dividers including the 8AJ110. ¥ And each
output can also be used as a direct tone source. ¥ ¥ari-
able DEPTH AND RATE tremulant optional extra.
% Gold-plated plug-in edge connexion. ¥ Complete
fibre glass board {including tremulant if required) ONLY
3:7in. x 4'5in. % VYery low power consumption.

Keyboards: High quality adjustable type.
Stoping front 4%-note C to C. £14-35.

Flat front 4&-note F to E. £14-35.

Contact blocks GB-2 (2 make contacts). 19p.
Palladium earth bar per octave length. 20p.
Stop tabs rocker type not engraved {white.
red. grey or black) with DPDT switch. 49p.

P.E. SOUND SYNTHESISER

1f this project seems expensive 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.

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

BASIC ORGAN CIRCUIT

Leaflet MES 51 shows a complete circuit for a tasic fully
polyphonic organ. Send only 15p for leuflet and start building
now'! REMEMBER—when you gave built this organ you will
Jater be able to use the same top quality component parts as the
basis of a large sophisticated instrument with all the facilities

you want. Vatch our ads for details. % EXTREMELY ECONOMICAL | % B8.ae. please
PRICE. % Ready built, tested for fuli technical
and fully guaranteed. details. E T ' SYNTHES'SER

DMO2T (with tremulant) ONLY
$14-25. Trade enquiries
DMO?2 (without tremulant) £12-25. welcome.

SAJ110 7-stage frequency divider in one 14 pin DIL
package. 8ine or square wave input allows operation
from aimost any type of master oscillator including the | Some of the circuits in this brilliant design are entirely original.
DMO2 (when 97 notes are available). Square wave | Indey authoritative opinions agree the E T.1. International
outputs may be modified to saw-tooth by the addition | Synthesiser is technically superior to practically all synthesisers
of a few components. 8AJ110: £22:63 each OR apeclal | available today.

price for pack of 12: 225:00. 8.a.e. please for data sheet. | S.A.E please for our detailed price lists.

REVERBERATION UNIT

Enhances the sound of any electronic musical instrument.
Ready built spring line driver module suitable for use with almost
any spring linc. £5-34.
Two types of spring line available:

Short line. £3-05.

Long line. £7-59.
S.A.E. please for details. Leaflet MES 24

We stock all the parts for the ~"Electronics Today International’
synthesiser including all the P.C B's required and all the
metalwork including a drilled and printed front panel for a truly
professional finish.

CAPACITORS PLUGS AND SOCKETS  [WE KNOW YOU NEED IT!
A A The MES 1974

But_:-minmture . (A CATALOGUE
Axial lead electrolytic 1 ‘o") 18 STACKED
Mid V Price Mid V Price S iy with  dozens  of temphing

63 8p 68 636 i new lines

1563 85 o8 16 6 % @” [N\ BRIMMING  OVIR
2:263 8p 68 63 10p SO with  clear  illustrations
3363 8p 100 4 6p Mid V Price v — 7/ ind. detailed  duta
4763 6p 100 10 8p 470 63 6p e {1 WE'RE WAITING  TO
6840 6p 100 25 8p 470 10 10p P % | / RUSH YOU A COPY
6863 8p 100 40 8p 470 25 12p ! J Youll e INPRESSED
10 25 6p 100 63 12p 470 40 18p ! with  our  POST__°F
10 63 6p 150 "836p 680 63 10p _ | ordering - system EXCITED
15 16 6p 150 16 6p 630 16 12p| DINPLUGS MAINS RS8 way chassis ‘Std. 1" stereo plug ﬂw [ by our BIG MALLE div
15 40 6p 150 25 6p 680 25 1Bp| 2pinl flay ap PYO 3 pin [5A socket 8p  Plastic \&p count vounchers. $1AGGERED
15 63 6p 150 40 10p 680 40 22p§ 3 pin gp Chassis plug  with Screened 3 by our UNBE—\TﬁBll‘ speed
22 10 8p 150 63 12p 1000 4 " 10p| 4 pin. 5 pin A line  socket.  Per Open mono  socket of service.  Tahe the first
22 25 6p 220 4 6p 1000 10 12p| (180). S5 pin B PAF wp FHONO £ 10p; Moulded step  towardy - aedl - service
22 63 8p 220 10 8p 1000 16 18p | (240°). & pin 1op SA 2190 1 pin SA Plug piastic P ono socket 4* with NOW' Send ONLY  25p,
33 636 220 16 8p 1000 25  2%p ’ Pt 1% Chassis plug 20p Plugscreencd  12p TR0 LT ntacts for our  heautifully  pro-
33 16 6 220 25 105 1500 63 12p SA 1862 Line socker Chassis socket 40 10 T hed stereo duced catalogne
33 40 6p 220 40 12p 1500 10 18p | DIN Sockets torfabore a0 socket 4" with 3 and leave the
47 4 6p 220 63 18p 1500 16 22p | 2pin 6p JACK break contacts 18p:
47 10 6p 330 4 6p 2200 63 18p| 3 pin. 4 pin. S pin MCMURDO . Sd. " mono plug 3.-Smm. plug plastic ]
47 25 8p 330 10 6p 2200 10 22p| A (180%). S pin B RP8 & way chassis Plasiic 1% 9p;  screened  19p: rest to us:
47 40 6p 330 16 10p 3300 63 22p| (240°). 7p. 6 pin 9p P8 82 Screencd 2p  open socket Bp.
47 63 8p 330 63 22p 4700 4  22p

CA3046 Transistor array op OMN'UM GATHERU M POTENTIOMETERS

LH0042C. TO99 (TOS). FET vp Op Amp £4-28
LM301A. 8-pin DIL. Op Amp

MCI1303L. [4-pin. Stereo Preamplifier £1
Stereo Decoder (no coils needed) £3

PP3. 6. etc.. battery clip dual min. 9p.
PP1. 9. etc.. battery clip separate per puir 6p.

Pair crocodile clips. | red. | black insulated Rotary miniature carbon track §” spindle

MCI310P. l4-pin DIL. FM 15 | sleeve 10p. ;
MFC4000B. W Audio Amp %8y | Solder Mulicore 225w g 10 meires 15p Single gang Lin o ok sox
MFC6040 Electronic attenuator 8bp Silicone grease in special dispenser 2im! S4p. 500k, 1M, 2M (am’i 1k Lin) “'
MFC8010. 8-pin case. IW Audio Power Amp £1-20 Terminal Block 12-way SA 14p. e 4
MFC9020. 10-lead case. 2W Audio Power Amp £-3 Probe clips spring loaded per pair Mp.
NESSSV. 8-pin DIL. Precision Timer 9p Panel fuse holders 20mm 20p: 11in 38p.
NES618. 16-pin DIL. Phase Locked Loop £4-48
$G1495D. 14-pin DIL. Four Quadrant Analogue Multiplier £2-70 T“;""""‘.‘“ o T
SG3402N Amplifier/Multiplier 169 | LT700 min. output wransformer Pri. 1 2
Bec 501 200mW 50p.
M723€. TO99 (TOS5). 2 to 37V Voltage Regulator 78p
pA723C. 14-pin DIL. 2 10 37V Voltage Regulator 759 | Sub-main. Mains Translormer o (o N . .
wA741C. 8-pin DIL. Op Amp %p | 606V 10mA 95p, 12-0-12V S0mA 95p. e G Single gang with DP switch
pA741C. 14-pin DIL. Op Amp 45p | Si7e: Both approx. 30 X 27 X 25mm switch Log or Lin 25 2A Log or Lin Skto 2
pA747C. l4-pin DIL. Dual Op Amp £1-08 5k to DM as as above 20p
pA748C, 8-pin DIL. Op Amp »p | Min. Mains Trandormer above 44
ZN414. TOS. TRF Radio £1-20 | Size: 46 x 31 x Bmm 14 - PRESETS

{-12V 250mA 0-12V 250mA £1-36.
Malns Transformer MT3AT
B

Full data. pin connexions. etc.. on ncarly all types above in our

catalogue. Price 25p 8ub-miniature 0-1W

‘Vert or Horiz

Pri.  200-220-240V.  Se: 12-15-20-24-0V 100, 250, 500, 1k, \
Swl Tc ES 1A £3-31. 25k, 8k, 10k, 25k, q
H 80k, 100k, 250k,
M,Ins Tranaformer MT206 AT 500k, 1M 8p

i 200-220-240V. Sec.  (-15-20V 1A

Rotary with adjustable stop | pole 2 1o 12 way; 2 pole 210 6 way:
3 pole 2 to 4 way; 4 pole 2 or 3 way. cach 32p.
Mains rotary DPST 250V 2A 20p.

Pri
0-15-20V 1A £3.98.

Hook-up wire, 7 strand 0 2mm. PVC covered
tinned copper wire for light general connexions

RESISTORS

 Slide up to 1-4A. 11 colours: black. blue brown.
Sub-mmmu;; een. grey. orange. pink red. violet. white.
DPDT yellow . 10 metres of any one cotour 20p. Pack . R

of I'l (1 of each colour) 10m. coils £2-05. Carbon Film }W 5% 1Q to 1M, 10%‘:',1'23‘ to 10M E12 lp

T \ Y . Carbon Film §W 5% 1Q to 100Q; 10% 12M to 10M E12 Ip

== Push to make Single core screened 8p per metre. Carbon Fllm §W 5% 110 to 910k EI2&E24 1p

non-locking Twin individually screened 104p per metre. | Carbon Film 1W 6% 10Q to 10M E1Z  Mp

12p ; - .. | High quality single screened SO 100pF per | Metal Oxide §W 2% 1042 to IM EIZ&EH4 %

High qualur; sub-miniature metre. ideal for high grade audio conmexions |wicewound 24W 10% 0-22chme to 0-470hms El2 12p

T TR ople SWICICS 0V ac. Sap | 1P per meue Wirewound 2§W 5% lohm to 270chma E12 12

et ONJOFF DPDT 3A 240V ac. 77p | Mains d-core sub-miniature 1A black PVC | 512 values 10, 12, 15, 18, 22, 27, 83, 39, 47, 56, 08, B2 and decades

plate  23p. Four Pole DT 3A 240V ac. :’::‘r;:‘:re"’ strand 0-lmm per conductor. 71D | E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 70, 91 and decades

i i iri I MAPLIN

Post and Packing FREE in U.K.| Orders and ies for catalog to L
Please add 105 king ‘| ELECTRONIC SUPPLIES. P.O. Box 3, Rayleigh,

VAT

Practical Electronics

(15p handling charge on orders under £1)

First cinss pest pre-peid snvelope supplied free with svary order. Essex. Tol. Southend-on-Sea 0702 44101

to the final total.
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Project 80

a brilliant new concept in modular hi-fi

Project 80 is going to be the ultimate in modular hi-fi
construction for a very long time to come. It combines the
qualities mest demanded of any modern domestic system — good
circuitry, 1eliability and fine performance — with other features to be
found nowhere else in the world. For exampte,

compactness — Project 80 control units are 2” deep x 2" high,
and each one is completely self-contained.

Elegance —all of Sinclair's design leadership has been
concentrated on producing designs of outstanding functioral
elegance unsurpassed for styling and simplicity. Flexibility —

the size and styling of Project 80 modules makes them

the most versatile units ever. Combine them how you will,

where you will, the Project 80 System

of your choice gives you the best.

Sinci=ir—

Practical Electronics September (974




technically
the world’s most advanced

Project 80 gives you choice from arange of 9
different modules for combining in a variety of ways
to suit your requirements. The Stereo 80 is a versatile
pre-amp control unit designed to meet all domestic
hi-fi requirements including tape monitoring, high
sensitivity magnetic cartridge input, and of course,
individual slide controls on each channel for precise
output matching. By separating the F.M. tuner and
stereo decoder, useful economies can be effected
where stereo radio reception is not needed. Two
power amplifiers - Z.40 (18 watts RMS continuous
into 4 ohms using 35V) and Z.60 (25 watts RMS
continuous into 8 ohms using 50V) are available
with choice of 3 different power supply units. The
PZ.8 with its virtually indestructible circuitry is
particularly recommended. For the final word in
system building, the Active Filter Unit puts the
finishing touch of quality to what are easily the
world’'s most technically advanced hi-fimodules.
Any further units hikely to be added to Project 80

range will be compatibie with those already available.

Guarantee

1. within 3 months of purchasing any product direct fromus you are dissatisfied with it
your money will be refunded on producton of receipt of payment Many Sinclair
.appointed stockists also ofter this guarantee Should any defect ariszin normal use. we
will service itwithout charge

Sinclar Radionics Ltd

London Rd St lves

- ]
r Huntingdon PE17 4HJ
I Telephone
St lves (0480) 64646

Practical Electronics September 1974

Stereo 80 Control Unit size - 260 - 50 - 20mm (104~ 2x 3ins)
Finish — Black with white indicators and transparent sliders Inputs — Magnetic
pick up 3mV RIAA corrected. Ceramic pick-up 350mV Radio 100mV,
Tape 30mV Signal/notse ratio — 60db Frequency range — 20Hz to 156KHz
. 1dB. 10Hz 1o 25KHz + 3dB Power requirements — 20 to 35 volts Outputs —
100mV - AB momitoning for tape Controls — Press buiton tape radio and P 1
Shiders on each channel for volume bass treble RRP
fadd£119VAT) £11.95
Project 80 FM Tuner size - 8550 20mm (3} -2 dins)
Tuning range Dual varcap — 87 5 to 108MHz Detector — 1 C balanced
coincidence One I.C equal to 26 transistors Distortion — 0 2% at 1KHz for
30% modulation 4 pole ceramic filter in I.F. section Aetial impedance — 750
or 240 300 Q Sensitivity — 5 microvolts for 30dB S/N ratio QOutput — 300mv
for 30% modulation Power requirements - 25 to 35 volts
(RRP addf119VAT) £11.95

Project 80 Stereo Decoder size - 4750~ 20mm (13~ 2-

2ins) One 19 wransistor |.C. Channel separation greater than 30dB Power

requirements — 25V Output 150mV per channel RR.P 7 45
(add 74pV.AT) o

Active Filter Unit separate conwols on each channel Size -
108 - b0 - 20mm (4} - 2 - 3ins) Voltage gain — minus 0 2dB Frequency
response - 40Hz to 22KHz controls mimmum Distortion — at 1KHz - 0 03%
using 30V supply H.F. eut off (scratch) — 22 KHz to § 6KHz 12dB/oct slope
L F cut off (rumble) — 28dB at 20Hz. 9dB/oct slope R R P

{add 69p VAT) £695

Z.40 Power Amplifier size - 55 - 80 - 20mm (2§ - 34 - 3ins) 9
transistors Input sensitivity - 100mV Output 18 watts RMS continubus (Nto
4Q (35V) Frequency response 30Hz 100KHz - 3dB $/N ratio - 64dB
Distortion — at 10 watts into 8 Q less than 0 1% Power requirements — 12 to

35 volts, built in protection against overload RRP
(add 54pV AT ) £540

Z.60 Power Amplifier size - 55 98- 16mm (23 - 33 - gins) 12
transistors Input sensitivity - 100 250mV Oulp\it — 25 watts RMS continuous
into 8 Q (50V} Distortion = typically 0 03% Frequency response - 15Hz 10
more than 200KHz : 3dB S/N ratio — better than 70dB Buiit in protection

against transient Qvev\oad and short circuiting Load impedance E 6 9 5
—4 Qmin safe onopen circunt RRP (add69pV AT} o

Power Supply Units Pz 8 Stabiised Re entrant current himiting
makes damage from overload or even direct shorting impossible  Normal
working voltage (adjustable) 50V RRP £798. 79p VAT Without mains

wansformer PZ 6 35V stabllised RRP £7:98-79p VAT PZS5 30V un
stabiised RR P £4-98 49pV AT

To Sinclair Radionics Ltd. St. lves Huntingdon PE17 4HJ

Please send post paid

for which | enclose Cash/Cheque for £ includingV AT

Name

Address

PED

759



TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prim. 120/240V. Sec 120/240V Centre Tapped and Screened

ALSO AVAILABLE WITH 115/120V SEC. WINDING
YA Weight Size cm.
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CASED AUTO TRANSFORMERS
H15 500W enclosed transformer, with mains lead and two |15V
outlet sockets, £9.49, P & P 67p. 20W version, £2.02, P & P 22p.

OW VOLTAGE SERIES (ISOLATED)
FRIMARY 200-250 VOLTS 12 AND/OR 24 VOLT RANGE
Secondory Windings £P &P

Ref. Amps. Weight Size cm.
No. 2V 24V b oz
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IATURE TRANSF
Weight Size

o
~

-0
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0-20, 0-20

20-12-0-12-20

0-15-20, 0-15-20

0-15-27, 0-15-27

0-15-27, 0-15-27 -
*Carriage via B.R.S.

PLEASE ADD 89 FOR V.A.T.

INCLUDING P. & P.

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

NEAREST TUBE STATIONS ALDGATE & ALDGATE EAST
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DECODER
84.95

incl. P. & P.and V.AT.

Ready built unit, ready for connection to the I.F. stages of
existing FM Radio or Tuner. A tell 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 36lp.
Instructions included.

d Waws ] C.AMP,

ﬂnly £].65 inct. P. & P.and V.A.T.

Order Code I.C.A.I,
On P.C. Board with all components or 2
on one board for £2-86, Order Code
1.C.A.I/S.
These amps. are supplied with a free book-
let on connecting up, specifications and
easy-to-build projects using the I.C.A.l

oW & 10W AMPS

incl.P. & P.and V.AT.

These matchbox size amplifiers have an exceptionally good tone
and quality for the price. They are only 2{in 13in. The 5W
Amp will run from a I2V 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 | (Pre 1), This unitis 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 cartridges. £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.

_--—____—\
for

enclose £
............ Decoders/. ...3W Amps/.. SW Amps
IOW  Amps/............... Stereo Pre-Amps | I
.Stereo Pre-Amps2............ Stereo Tone Controls
I (Please insert quantities and delete those not applicable).

Name ... POG0200a00aE00a T ERo Y]

Dept. A, 222/224 West Road, [@
H Westcliff-on-Sea, Euoxo SSO0 9DF.
Telephone: Southend (0702) 46344,
4 Co. Regn No 820719
SN PN B el GRS BRI TSR MM

AT
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C. T. ELECTRONICS

hooes fro
long.
underground |l chlnwlcl Park, and ti

Now open—our new components shop. These premiess are very much larger and wit enabdle us
reater stocks than we siready have. Heving all the components under one roof will now
rvice on the counter, and on the mal order side. We have an enormous
you are having problems getting your components then
open from 9.30 a.m. through HH 6.0 p.m. Monday to Saturday. The nearest
are no parking rastrl

NOW AT 267 & 270 ACTON LANE, LONDON W4 5DG

ictlone.

SEMICONDUCTORS S.C.R.s 0 * % SPECIAL OFFEAS «
CRS1/05 40p | TRIA MINIATURE MAINS TRANSFORMER, PRI
AC107  3sp| BCY3Q  40p| MJ340  SSp| OC36 TIPAIC 2N2B48 £1- 240V. SEC 12V 100MA Menuf . Hinchiey
AC125 25| pCvar  ssp| MJ41  9sp| OCa2 TIP42C e OO [ 3p | JXLZZBOA DOV 90| Size 30«45 x somm € C samm
AC128  25p| BCY32  #5p| MJ2801 £1-25| OC44 TIS50 22905 2% | CRS 4 P SCa0E £1.68 | Frice 1656 10040p ee. 1000-30p oa.
AC127  27p| BCY33  4sp| MJ2901 £2.20 OC45 2TX107 :N20%6 239 1740 Sp 1 10.000-40,
AC128  2p| gCvas  sop] MJE3s0 sep| OC70 27300 Me0r 2% | CASVEO ... 90p | SC45D £1:70 ] 3 CORE PVC INSULATED MAINS CABLE,
AC176 27p| BCY3s  83p| MJE370  78p| OCT1 2TX500 2N292%6 12 CRS310 - ..... 82p | SCASE £2-10 | GREY ML8650 3x 7/0 2mm Price 100
ACY1?  2%] BGY39 t1.00] MJESTT ®p| OC72 27X501 n30s1  2sp | CASY20 62p | SC50D £2-42 | €4 80 1000 O CAPACITOR
ACYI  30p| BCYSS €1-00| MJES20 83p| OC75 27X504 2N3054  esp | CRS40 . 90p | SCS0E £2.70 | L47mid. Sy MYLAR Pl B ount
ACY1S  3p| BCy70  22p| MJE2955€1-95| OCT6 2TX531 2N3055 Sp | CRS7/400 . £1-00 | DIAC 250 | Brice 100-4p ea. 1000-3 ea
ACY20 2| BCY7t  22p| MJE0SS 8%0| OCT7 ZTX550 2N3222 78p | CRS16/100 85p 240V, AC. SOLENOID. Revaraibls opers:
ACY3s  SSp| BCyrz  2sp| MMI61S 43p| OCB! IN658 2N3525 9% | CRS16/200 90p | LINEAR |.C.s o i col Size appron 24 = 1f ~ 1
ACY2)  30p| BD121  7Sp| MM1712  #0p| OCB83 IN9 14 N3 v P (L2
2N3702 14p | CRS16/600 £1-60 | LM309K 5V, 1A, Voh- ®p oa.
AD140  #0p| BD123  78p| MPF102  48p| OCe4 INS18 .
2N3703  12p a5 age Re £2.10 | 20 unmarked  OC71 tranmstors 180
AD149 5| D124 sop| MPF103 0c139 IN40O1 23704 12 (4 CARAH SomA 25 UNMARKED 250MW Zenedode 4 7V
AD161  40p| BD131  78p| (2N5457) 3sp| OC140 IN4002 ns7osi S 70p | LM723C 2:37V. 150mA 5V 62V 75 9 1V 10V Measured and
AD162  #p| BD132  73p| MPF104 oci170 IN4003 2N3706 1:: 90p |  Voltage Reg. £1-05 losted o
:i“; H”: 8D1S)  7spf (NS48 3tp| OCIN IN4004 2N3707  12p ip !F‘FCWWSZSOmAWAudlo us.; Plasse siate voltage requured 100
1 7! PF10! I . . BABOO Swatt Audio  £1- g y
AF116 25 :gvﬁ 1:1-?0 (2N5459)  40p 88228? .Si&f‘ ;:jg;g ::: fa"‘rm;ooa ...... “9:: 709C Op Amp DL, TRANSFORMER: DOUGLAS Pg'- 0“‘}30
2 tN4007 23771 £2:70 TO%s 200 220 240 SEC 25-0-25-0-6V 24A.
IN4148 2N3772 t2-78 BRIDGE RECTIFIERS 741C Op Amp 14 o ‘-WD:'O.
2N69% nars g2 || wo2 1A 200v ap 0.1 LT 55 | DRI SRTre.
PRI 0, 115. 160, 205 225 245 SEC 35-0.35
2Hieen e BYiS4 14A 200V 75 | | 740G Op Amp DIL TEp | §oate s Csam e
2N706 2N3856 a5 MDA952/2 747C Dusl Op Amp  £1-20 | muLLARD TUBULAR CERAMIC UME
2NT06A N304 22 6A 100V 80p ZN414 Radio | C £1:25 | TRIMMERS (DuorullouAL
2NT08 M305 25 ZENER DIODES TAD100 Radio | C grosose 8388 | oo
g“?i‘gz 2N4058  12p B2Y88 Senes 400mwW CAir;g"Fillor 991 0 51 :: ) e "
N 2N4058  12p 3 3V-33V. 5% 1p QUANTITY DISCOUNTS PLEASE TELE-
gm%g 2N4080  12p 1 5W range 2% CA30ta PHONE
2N1304 2N4061 i2p 10W range 45p CA3028 10060pF Feedthrough capacitor Sp ea.
N 2N4126  17p LED CA3036 Ministure tubular P C trimmare
N1308 et 1 || Ticaos ap | | Gasods o’ 105 00
gmg; 2N4280  13p Wes0s2 .. ;: CAN75 %0 %0 varley 70001 reley s0p e
2N4289  15p MA2082R 25p CA3090Q 103 VOLTAGE REGULATORS
N 1309 2N4290 ¥ -
2N1613 e i) L.D.A. MC1303L @ L0% 13V S00ma
281711 2N4871  33p s0p SN76023 6W Audio | C 1037 15V 450mA £1-80 o8
::p 3 o ;:21&7) 2N4920  o0p NESS5 Timer . . %0p with circuit £1.75 .
426 wp 21 2N5191 VEROBOARD
BC184 14p| 8y100 15p| OA211 ¥p| TIP3OC 2N22%7 zNg:SJ 1:1.-'17) _ﬂ ae 2
BC212  Mp[ gyi2s  20p| OC16  p| TIPIIC 2N2218 260 s0p Lummium B0XES AL G ORVEROBOARD wiTH BASE | 21~ 2 e e
BC213  Mp| gy127  20p) OC19  83p| TIP32C 2N2219 40361 09 AND P SCR o A4
BC214  1p| Byiea  ¢5p| OC22  SSp| TIP3IC 2N2222 w0362 ssp | AB7 i long  Si wide 1. High  %0p L e BB
B8C238 12p| 15100 15p| OC26 85p| TIP3aC 2N2222A AB8 4 ) M Sop ‘; i 2 :1»0: n=
8C239 12p| 15103 20p| OC28 85p| TIP35C 2N2398  TOp ABY 4 24 14 sop RS £1.43  g1-92
0C30 80p| TIP3BC £4-10| 2N2646  Sop AB1O p 51 i S0 47 x5 €104 —
AB11 4 24 2 sop
AB12 3 2 1 44p oINS O0L 2 B
SP F ER P
DIGITAL INTEGRAL CIRCUITS L g M 2 20¢} 100 PINS SS »p 30p
SN74107 501 SN74 . AB14 7 5 24 Hp
SN7400 20p| SN7428 p| SNTS  4p| SNaMD  sen| Snreler fe.gs | ASis 8 6 3 c10s | 1000145 08 Y
SN7401 20p | SN7430 20p | SN7474 4p| SN74118 1100 SNrat7o  ce.90 | ABTE 0 i 3 2 | sooeins DS £1.20 €120
SN7402 20p | SN7432 42p | SN7475 s% | SN74119  ©1.90| SN74174  g2-.00 | ABY ] 4 £ €100 | Bices Correct June 12
SN7403 20p | SN7433 7:: SN7476 4sp| SN7ai21  @sp| SN7ai7s  £1.35 | ABTE 12 s 3 £
SNT404 20p| SN7437 8%p | SN7480 80p| SN74122  £1-38| SN741 : . n;wnmurnmmrounnu-oou
SN7405 20p | SN7438 85p | SN748)  £1-25| SN74123  £2-70 SN;‘I;? g::g .’:‘o.’1-.;'“i‘uﬁ‘.’"E?c""3'-'»'.%:°§1.".§';I°¢"o’.'.’4’.‘.5‘ {oEAL DTA3 USA Band 3 Tranmistor Charac-
SNT406 Wp | SN7440 20p | SN7482 87p| SN74141  c€1.00| SN74180  £1-58 AB20 8 Long9 Wide 3§ High at back £2.00 teristics. 2N21—2N6262 all numbars
SN7407 0p | SN7441AN  75p| SN7483  £1-00| SN74145 €1.50| SN7418)  £7-00 2, High at tront 6 Siops to front 2} MR W (IR0 GO,
SN7408 20p | SN7442 750 | SN7484 9p| SN74150  £3-35| SN74182  £2.00 3 e ren 388, 260 280 :m;.v.
SNT409 45p | SN7443  €1-00| SN7486 45p| SN74151  £1.10| SN74184  £2:45 228 |, 507 0iode, Companson T,
SNT410 20p | SN7445  £2-00| SN7490 75p) SN74153  £1.35| SN74185A £2-40 £2:40 | 5 gand 1 Trane Ch.ucurullc-
SN7411 23p | SN7446  £2:00| SN7491AN €1-00| SN74154 €2.00| SN74150 £1-95 | Y41 YU METER €250 Europsan numbers AC. AF BC BF etc
SN7412 42p| SN7447  €1-75| SN7492 759 | SN74155  £1.85| SN74191 €1.98 | The vai s 20 0 -3 and 0-100% mexing ¥ | & TVT Tiansistor Equl A
SN7413 30p | SNT448 £€1-78] SN7493 5p | SN74156  £1:-55| SN74192  £2-00 suitable for a8 & recording Isvel meter OF 88 8 power Al boo ontain pin connections and
SNT416 Wp | SN7450 20p | SN7494 80p | SN74157  £1-80| SN74193  £2-00 output indicator -omlconduc!ot outlinen
SNT41T 20p | SN7451 20p | SN7495 0p | SN74160  c2-60| SNT41e4  £2.50 Bensitivity: 130 WA Internal r nce: 600 ohms PRICE £1 10 per book. 8 per 6 books inc
SN7420 20p | SN7453 20p | SN7496 £1-00| SN74161  £2-80| SN74195  £1.48 Dimenelona: 40 x 40 x 29mm
SN7422 4p | SN7454 20p| SN7497  £6.28| SN74162 €3-40| SN74196 €150 ALBO STOCKED
SN7423 48p | SN7460 20p | SN74100 €2-50| SN74163  £3-48| SN74197  £9.50 Etectrolytic Capacitors Mullard. Sprag Lorhn  efc Uniess otherwi
5N7425 4p | SN7470 0p| SN74104  €1-45| SN74164¢  £2-75| SNT4198  £4-60 er Polystyrene. Silver Mica Cepecitors. etc EXCLUSIVE o
INT42?  42p| SN74T2  30p| SNT4105  €1.45| Sn7aiss  ce.00| SN74130 ce.80 | oo e ies A Siiress s oy
QUANTITY DISCOUNTS—12+ 10%. 25+ 15%. 100+ 20%. switches. rotery. alide, toggle elc c. la

AUDIO ACCESSORY SHOP

17 Turnham Green Terrace,

Chiswick W4

VAsz.EsoAMﬁPLIFlERS 8in Hi-FI SPEAKER DISCO LIGHTING
‘2 x::: £24- 50 153 a::; g;::z Dual cone plasticised roH surround
30 watt . £20-50 500 Watt £124-50 :_gr&% csrssrnlc magnet. Oilwheei 6in dia - £5-25
: d c/s. Bass resonance 55 c/s Suitabis t 1
(Prices include VAT) 8 ohm Impods:n(':e‘ 8in. '10 watt. s%ﬁa’a%‘mm o t;sg
TRANSISTOR AMPLIFIERS £3:75 each. Post 25p Single flash box £7-50
FAL Phase 50W . £39-93 FAL Phase 100W £69-95 (T‘gg‘l’: Lk G, (VO c16-25
(Prices include VAT) 150W Projector and Whee| £25-00
DISCO CONSOLES EM.I 133  x _ 8in.
FAL Oisco Mk 2 £82:99 | FAL Power Oisco £123-78 SPEAKER SALE!
{with 70W RMS Amp) With twin tweeters and crossover, "
(Prices include VAT) 10 watt £4-50. Post 25p. Chassis ALSO IN STOCK
speakers: Goodmans. Fane. Celes-
TEAK VENEERED SPEAKER CABINETS tion. etc Reel to Reel Tape by BASF, EMI, RTC
For 8 x 5in Spaaker x x £3-50 Cassettes. Memorex. Prihps, etc
8in + Tweeter 9% x 13$ x 5} £5-00 Generous discounts on bulk purchases
t3 x 8in 103 x 17 x £5-75 FULL RANGE OF EAGLE AND Please send S A E for price hist.
13 x 8in + Twester 12 x 183 x Bi £7-50 TTC PRODUCTS AVAILABLE B.B. HI-FI ACCESSORIES
12in ~ Twester R 00 | AT DISCOUNT PRICES
REXINE COVERED SPEAKER CABINETS
: i ki £9-00
B 1, 7 4, DGO en ka5 e SECONDHAND BARGAIN BASEMENT
_ SPEAKER CLOTH NOW OPEN: HIGH QUALITY HI-FI AND
Available in Biack or Green: approx. width 54in .£1-75,yd
HEADPHONES
Type H-202 Features Mono/stereo switch, Volume controls on each channel AUD'O EQUlpM ENT'
Freq. response 20-20.000Hz. Impedance: 4-16ohms £4-50

ALL MAIL ORDERS AND ENQUIRIES TO 270 ACTON LANE, LONDON W4 5DG

Tel. 01-994 6275
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AMPLIFICATION EQUIPMENT

EQUIPMENT

MANUFACTURERS OF ELECTRONIC AND
SPECIALISTS IN QUALITY TRANSISTOR

OPEN 6 DAYS A WEEK, 9.00 a.m.-6.00 p.m.

) TUAC

TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD.
DEPT.E

iiﬁﬂti?*5*13‘53*3 eoe

163 MITCHAM ROAD, LONDON SW17 9PG
TUAC DISCOTHEQUE MIXER WITH AUTO FADE

Designed for the discerning D.J. of professional

standard.

Oftering a vast vnriet¥ of functions.

01-672 3137/9080
Controls: Mic Vol, Tone, Over-ride depth. Auto

£27-00
Manual Sw. Tape Vol, L & R Deck Faders, Deck

. E 0 e o

Volume. Treb. & Bass. H. Phon Vol, Selector, Master Vol, on/otf 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 4iln. DEPTH 3in.

POWER SUPPLY £4-75

watts
* Full wave control

£15:25

* Fully fused and suppressed
* 12 easy connections

Single channel version £6-75

NEW! 3 channel Light Modulator
* 1,000 watts per channel
* Operates from § watt to 100

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.

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

SILICON P.N.P. . price | $ILICON N-P-N. o
T) Voitage requency rice | Ty, Voltai Frequency rice
& n 45 200 MHz 120 |23 3083 60 100 MHz 17p
BFS 92 100 70 MHz 20p | 2N 3707 30 12p
BFS 95 40 2:8 m:z :z: 2N 5179 20 900 MHz 40p
BFX 12 25 2
2N 2906 €0 200IMES 150 |OEAMANIUM PLE. 1 MHz 109
2NI3202 2 100IMELz 1P |ApY 26 80 75 watte £
100 MHz 12p

2N 3703 D AF 124 20 75 MHz il
SILICON N.P.N AFY 19 32 350 MHz

108 150 MHz 15p |ASY 32 25 5 MHz 10p
BC 109 30 150 MHz 15p [ASZ 21 15 450 MHz 20p
BF 179 225 125 MHz GET 113 32 10p
BF 180 30 625 MHz 25p |GET 120 32 2 watts 10p
BFW 58 80 MHz 15p [OC 123 50 1 MHz 10p
BF X 43 30 500 MHz OoCP 70 Light-sensitive 20p
BFX B6 40 50 MHz 17p | 2N 1307 30 10 MHz 15p
BFY 53 30 50 MHz 10p | 2N 1309 30 15 MHz 150
2N 697 80 40 MHz 12p | 2N 443 60 150 watts £
2N 709 15 900 MHz HIGH FREQUENCY POWER
2N 718 60 60 MHz 12p | BFR 64 40 1,200 MHz £1
2N 753 25 250 MHz 12p |BLY 89A 35 850 MHz 5
2N 744 20 300 MHz 12p |BLY 93A 60 500 MHz s
2N 1613 75 60 MHz 17p (BLy 218 ° 36 1.200 MHz €2
2N 2220 60 250 MHz Sp 2N 709 15 800 MHz 150
mcnovuve DEVICES

Gunn -Hecl ouclllutor 9 4 GHz £40

cL s:no 9 5 GHz £10
CL 8380 amo 10 5 GHz €10
CL 8390 ditto 11 6 GHz €10
CL 8430 ditto 9 35 GHz €40
CL 8450 ditto 9 35 GHz £40
CL_8470 ditto 935 GHz £40
BXxY 27 Varacter Diode *'S'* Band. Cut-off 70 GHz 3]
BXxY 2 Varscter Diode. Cut-off 100 GHz €1
B8Xxy 32 Frequency Multiplier "X'' Band 150 GHz €1
BXY 35A/C ditto 25 GHz €1
BXY 36C/D ditto 75 GHz £
B8XY 37C/D ditto 100 GHz €1
BXY 38C/E ditto 120 GHz €1
BXY 39C/D ditto 150 GHz €1
BXY 40D/E ditto 180 GHz €1
BXY 41C/D/E ditto 200 GHz 3

12 VOLT FLUORESCENT LIGHTING

| ———

inverter Transformers 13/15 watt (circuit
included) 70p
““Current Economy'’ Transistor (600mA) 50p
““Maximum Light'’ Transistor (1-3A) 50p
Resistors/Capacitors to suit 15p
Lampholders:
(Long lead) (pair) 30p
(Short lead) (pair) 20p
White Enamelled Case, 18 or 21in 70p.
Tube, 18in/15 watt or 21in/13 watt 45p

(Note: tube only supplied if Case also ordered,
to prevent postal damage)

13 watt fitting, ready built and tested (including

) ) tube) £3-75

Complete Kit (with tube) £2-80

ALL GOODS PLUS 8% V.A.T. POST/PACKING 25p PER ORDER

100 WATT RESISTORS
100 CERAMIC
CAPA CITORS

100 DIODES

£1

1 VEROBOARD CUTTER
sz;m x1 In x 0-15 BOA

Q. INS. "‘ODD PIECE!
VERO

20 ASSORTED UNUSED
MARKED, TEST
TRANSISTORS

6 COMPUTER PANELS
CONTAINING MASSES OF
DIODES, TRANSISTORS,
INDUCTORS, RESISTORS
& CAPACITORS

£1 £1

POSTAGE 25p

PACK No. 2

POSTAGE 25p

PACK No. 4

POSTAGE 25p | PACK No. 1 POSTAGE 25p PACK No 3 POSTAGE 25p I PACK No. 5 POSTAGE 30p ' ] PACKNo. 7 |
100 RESISTORS 100 HESISTORS 1 TRANSISTORISED 100 RESISTORS
£1 100 CERAMIC £1 100 CERAMIC £ SIGNAL TRACER KIT £1 100 CAPACITORS
CAPACITORS CAPACITORS 1 TRANBISTORISED (ASSORTED TYPES)
100 P 'OLYSTYRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS

PACK No. 6 I PACK No. 8

POSTAGE 25p POSTAGE 25p

OB 2R M B L OO D g oo LY o
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SHEER SIMPLICITY!

Tape 0.p

BASS

Tuner —_—
fram o | o
Tape ! S
g !
| [ Half HY5
i { -
' |
o
hC
]
]
1
I
L 4

1

TREBLE

fim |

Stereo.Mono switch

| Half uvs\—< HY50
' I 1 .
LT LS F:]

BALANCE

Fuse

o —t

The HYS i1s a complete mono hybnd preamplifier. ideally
sJited for both mono and stereo applications. Internally
the device consists of two high quality amplifiers—the
first contains frequency equalisation and gain correction
while the second caters for tone control and batance

TECHNICAL SPECIFICATION

Inputs: Magnetic Pick-up 3mV RIAA; Ceramic Pick-up
30mV; Microphone 10mV: Tuner 100mV; Auxillary 3-100mV.
Input/impedance 47k at lkHz Outputs: Tape 100mV:
Main output 0db (0 775V RAMS). Active Tone Controls:
Treble = 12db at 10kHz: Bass = 12db at 100Hz Distortion:
0-5% at tkHz. Signai/Noise Ratlo: 68db. Overload Capa-

billty: 40db on most sensitive input Supply Voltage:

16-25V
PRICE £4-50 S
P &P tree

The HY50 is a complete solld state hybrid Hi-Fi amplifier
incorporating its own high conductivity heatsink her-
metically sealed in black epoxy resin. Only five connections
are provided. nput. output. power lines and earth

TECHNICAL SPECIFICATION

Output Power: 25W RMS into 8k(). toad Impedance:
4-16k(.  Input Sensitlvity 0db (0-775V RMS)  Input
Impedance: 47k(). Distortlon: Less than 0 1% at 25W
yp: ¥ 5% gnai/ Ratlo: Better than 75db
Frequency Response: 10H2-50kHz = 3db. Supply Voltage:
+25V Size: 105 x 50 x 25mm

PRICE £5-98

+59p VAT
P. & P. free

The PSUS0 can be used for sither mono or stereo systems

TECHNICAL SPECIFICATIONS
Output voltage: 25V. Input voltage: 210-240V Size: L 70,
D.90. H.80mm

PRICE £5

+50p VAT
P. &P tree

TWO YEARS’ GUARANTEE ON ALL OUR PRODUCTS

CROSSLAND HOUSE - NACKINGTON - CANTERBURY - KENT

CANTERBURY (0227) 63218

September 1974




240 pages
. Over 6,000 items
Nearly 2,000 pictures

55p. plus 22p P35 ANR

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

The price of 77p applies only to customers in thé U.K. and to
8 F PO addresses

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

707
I /m/myza/ witha
- give-awny calalpgue
—unlld T r/)f&died

oy

L owbon a

’E

HOME RADIO
Components (atalogue

Splashed out? Invested is more the word! It
cost me just 77 pence (including packing and
postage) and | saved more than that on my
first order. And if | take into account the
satisfaction |I've gained from using such a
comprehensive, clearly set out, well illustrated
production, I've saved the outlay many times
over. Think I'm exaggerating? Why not test it
for yourself? The coupon below is just
waiting to be filled in and sent off with your
cheque or postal order. No need to keep it
waiting any longer.

By the way, the catalogue contains 10 free
Vouchers, each worth 5 pence when used
against orders—so you can soon get most
of the price of the catalogue back anyway!

1

L Please write your Name and Address in block capitals I

NAME o |

' ADDRESS . ... I

] HOME RADIO (Components) LTD., Dept. PE, Regd. No. I
L 234-240 London Road, Mitcham, Surrey CR4 3HD 912966 London
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SORRY FOR THE DELAY

F IRST a word or two of explanation and apology. Like
our weather this summer, the economic and industrial
climate has been unsettled and changeable over the whole
country. And the Publishers of this magazine have had their
share of problems, as many readers will have guessed. We
can only apologise to all our readers and advertisers who
regularly support us for any disappointment, perplexity and
inconvenience they may have experienced by the delayed
appearance of some recent issues of PRACTICAL ELECTRONICS.

Because of continuing production problems erratic publi-
cation dates must be expected for the next few issues, also.
But we hope soon everything will be restored to normal.
In the meantime, while writing, we have to admit not know-
ing just when this particular issue will appear on the book-
stalls. It may be during the second half of August, but more
probably during the first half of September (yes, we did try
ESP, but alas to no avail). :

A NEW SEASON—AND A NEW VIEW

In any event, September is a significant turning point in the
year so far as hobbies are concerned. It is a month when
those typically summer activities start to fade and become
overshadowed by the different prospects that lie just ahead
for the autumn and winter—the period when indoor activities
realiy come into their own. Now the electronics constructor
faces his most productive period of the year and starts to
think again of projects long intended, but not so far realised.
A foraging amongst back numbers of periodicals probably
brings to light some. design ear-marked long ago for the
earliest possible attention. And there is the constant flow of
new ideas that come from sources such as this magazine
regularly each month (normal conditions prevailing).

Some constructors like a reasonably large and involved
project to get their teeth into, and something which will
keep them usefully occupied over several months. This kind
of need will be satisfied in many instances by the P.E.
Closed Circuit Television Camera. Although CCTV systems
are common enough in commercial and industrial fields,
this particular type of instrument has not yet come into
general use. Since most homes possess the necessary monitor
in the form of the normal TV set, it is a pity that a private,
personal CCTV facility is not more readily available. With
our specially commissioned design for a camera, this does
now become a reasonable and economic proposition for the
average constructor, and permits him to extend his technical
knowledge and experience by acquiring new skills in video
work which can be applied to instruct or entertain his own
family or circle of friends, in a multitude of ways.

Of course, some constructors prefer smaller and less com-
plicated designs. We don’t neglect or ignore them. There is
always a wide choice of subjects in P.E. each month.

Whatever the individual choice may be, of this there is no
doubt: by becoming immersed in his hobby the electronics
constructor can forget for a while some of the more gloomy
news which seems to provide a constant background to

present day affairs.
F.E.B.

Editor
F. E. BENNETT

Editorial

R. D. RAILTON Assistant Editor
D.BARRINGTON Production Editor
G. GODBOLD Technical Editor

S. R. LEWIS B.Sc.

Art Dept.

J. D. POUNTNEY Art Editor
J. A. HADLEY

R. J. GOODMAN

K. A. WOODRUFF -

Advertisement Manager
D. W. B. TILLEARD
Phone: 01-634 4202

P. J. MEW
Phone: 01-634 4210

C. R. BROWN, Classified
Phone: 01-634 4301

Editorial & Advertising Offices :

Fleetway House, Farringdon St.,

London EC4A 4AD

Phone: Editorial 01-634 4452
Advertisements 01-634 4202
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PE CCTV

MONOCHROME

GAMERA

BY A.V.FLATMAN -ssc.

0sT commercially available closed circuit tele-
M vision equipment is of semi or fully profes-
sional quality and is therefore financially prohibitive
to a large group of potential users. This project
describes an economical and relatively simple, black
and white, amateur grade CCTV Camera.

The constructor should, without the use of specia-
lised test equipment, be able to build this interesting
and extremely useful item for less than £60—the
cost being controlled to a large extent by the lens
used with the camera.

GENERAL DESCRIPTION

The greatest economy is made by basing the
design of the camera unit on an amateur grade one
inch diameter Vidicon (namely the EMI 9677). This
device may be obtained, together with its scan coil
assembly and pin connector, from EMI Electron
Tube Division, 243 Blyth Road, Hayes, Middlesex
UB3 [HJ.

7400 family logic is utilised to generate the com-
plex synchronisation signals required within the
camera system. This feature renders the widely used,
discrete component equivalent obsolete and enables
a cheaper, more compact and less power consuming
replacement. The hybrid nature of the circuitry, due
to the combination of digital integrated circuits and
transistors, will, it is hoped, give the constructor
some interesting examples of how these contrasting
components may live together in harmony.

VIDED
SIGNAL q
o ‘T e yous StART OF vEXT
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1
Fig. 1.1. CCIR 625/405 line TV Standards
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Ideally suited for :
°Z° HOME ENTERTAINMENT
°Z° LECTURING
°Z° REMOTE MONITORING

& SURVEILLANGE

The camera, whose circuitry is mounted on two
printed circuit boards and is compatible to either
625 or 405 line TV standards (by a simple adjust-
ment), may be coupled to a remote TV monitor via
a single coaxial link. Alternatively, the unit may be
used in conjunction with a standard domestic 625
line TV receiver with the aid of a uh.f. modulator.
This will enable the video information from the
camera to be injected into the receiver aerial socket.

A strong aluminium case houses the mains-
powered camera in a compact yet accessible
manner and caters for the attachment of a standard
photographic tripod.

BRITISH TV STANDARDS

A television picture is made up of a series of
merging horizontal lines. One complete picture or
frame is scanned out every 1/25 second, and is
“enhanced™ by the tube phosphor for a very short
time—thus enabling following frames to be scanned-
out to give a flicker free and lifelike appearance to
the moving picture.

If one visualises a picture being sliced into thin
horizontal strips, which are linked end-to-end to
form a long chain, then it is not a difficult concep-
tion to understand how the information is conveyed
from a TV camera to its monitor. Reconstruction
of the “mutilated” picture in the above example
requires knowledge of the exact location of each
sirip, and introduces the need for two groups of

Table 1-1 625-Line | 405-Line

A Line sync pulse dus 8us

B Line blanking period 12us 18us

C Line period 64us 98us

D Field sync pulse 250us 350us

E Field blanking period 1.28ms 1-4ms

F Front porch 2us 2us

G Back porch 6us 8us

H:J Video: Sync ratio 7:3 7:3
H + J | Composite video level | IV pk/pk | IV pk/pk

*North Staffordshire Polytechnic
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information—video and synchronisation. For con-
venience, both groups of information are then com-
pressed into a composite signal to enable
single channel conveyance.

Approximate CCIR 405/625 line TV standards
are shown in Fig. 1.1. Video and sync information
are easily distinguished by their respective positive
and negative-going directions. Most aspects of the
composite video waveform shown may be sum-
marised as follows.

Line Sync Pulse The leading edge of the
line sync pulse marks the end of a line scan and
initiates a beam flyback in the scanning process.
Inaccuracy in the generation of these sync pulses
will give rise to line slip or the breaking up of the
monitored picture—they must therefore be inserted
precisely in time with fast vertical edges.

Line Blanking Period The electron beam in
any TV system requires a finite time to traverse
the face of the tube. To allow for this flyback time,
and to prevent the action of beam flyback from
interfering with the intended scanning process (by
retracing itself), a Jine blanking period is employed.
This period blanks-off the video signal and starts
slightly before the line sync pulse, ending some
microseconds after its completion and accounts for
up to 15 per cent of the total available line time.

Front Porch This period allows time for the
video signal voltage to fall to the blanking level
before the action of the line sync pulse.

Back Porch Composite video signals are often
processed by amplifiers having no d.c. coup-
ling facilities. This unfortunately allows the video
levels to drift and give a mean voltage level coin-
cident with zero volts d.c. D.c. restoration is simply
achieved in the TV monitor/receiver by clamping
the reference level to the back porch for the dura-
tion of the following line. All picture half tones are
thus faithfully reproduced.

Field Sync Pulse The leading edge of the
field sync pulse marks the end of a complete field
and initiates a beam flyback. As field deflection
coils are generally more inductive than line deflection
coils, the time taken for a flyback operation is
understandably longer (as t = L/R seconds). The
energy in the field sync pulse must then be corre-
spondingly larger than that in the line sync pulse.
Pulse energy is -calculated as the product of its
height (volts) and its width (seconds) and is, in
this case, more conveniently controlled by its width.
A field sync pulse of 160us-300us width performs
the required task admirably, at the same time mak-
ing it easily differentiated from the line sync pulse.

A frame sync pulse of at least 150us duration
would obliterate several line sync pulses and momen-
tarily inhibit the operation of the line generator in
the monitor/receiver. It is preferable to maintain
the free-running of the line generator due to its
difficult fast-starting properties. For this reason,
the long field sync pulse is broken up into a
series of broad pulses, enabling the delivery of a
pulse whenever the line generator expects one.

In more sophisticated TV systems, the field sync
pulse is the most complex signal of them all. This
is to cater for the fully synchronised interlacing;
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whereby in 625 line standards, for example, field 1
would’ commence scanning at the top left hand
corner and comprise 312-5 lines, whilst field 2
would start scanning the inter-leaved remainder of
the 625 lines halfway along the top line. Inter-
laced scanning is accurately achieved in this way
but is unfortunately costly in circuitry. The alterna-
tive to fully synchronised scanning will be explained
shortly.

Field Blanking Period Blanks the video signal
whilst field flyback is performed, taking about 20
line periods.

Video Bandwidth The theoretical

Composite
from a TV

maximum frequency of the signal
Camera is given by:

_aN?P
max — 2

picture frame, P is the number of frames/second and

where N is the number of lines in a

4 . .
a=g3 the picture aspect ratio.

For 625 lines f,.. =6-5SMHz; for 405 lines f,., =
2:74MHz.

The theoretical maximum bandwidth assumes
equal horizontal and vertical resolution. In practice
this is not so and lower working bandwidths are
possible—5MHz for 625 line standards.




RANDOM INTERLACING

The CCIR system of field sync pulses required to
generate fully synchronised interlacing requires costly
additional circuitry. which would therefore defeat
the object of producing a compact, low-cost TV
camera. For this reason alone, the above system
is not incorporated and will not be summarised in
this preamble.

If the field and line sync pulses were generated
separately and not synchronised to one another in
any way, a system of random interlacing would be
obtained. To use random interlacing to its fullest
potential, the line generator must generate exactly
half the number of lines in a picture frame per field,
thus positioning the interlaced field accurately within
the first field.

In practice, the frequency of a simple line
generator will have a limited stability—and will thus
impair the accurate positioning of interlaced fields.
Alternate fields will randomly vary in position to
give a maximum possible resolution of 625 lines/
frame—and a mean resolution of slightly less than
625 lines/frame.

SYNC,
MIXER

[} viowon .

{ ;/4 7
DEFLECTION

>—o0

/

COMPOSITE
VIDEO
OUTPUT

YNC. MIXE!
MASTER s
LOGIC MIX

Fig. 1.2. CCTV camera system block diagram

TV CAMERA SYSTEM

The schematic diagram of the TV Camera is
shown in Fig. 1.2. All the sync signal timing and
generation is performed by the Master Logic, which
may be thought of as the system heart. Each of the
control pulses is then directed to its appropriate
location.

Scanning within the Vidicon camera tube is made
possible by driving the deflection coils with current
waveforms, which are synchronised to the line and
field sync pulses and generated by the Line and
Field Generators. Actual width and height of the
scanned area are set within the Line and Field
Generator circuitry.

The scanning beam of the Vidicon is switched off
by the Cathode Switch to inhibit the video signal
during blanking periods. The video signal is ampli-
fied up to the required level and mixed with the
line and field sync pulses—driving composite video
into a 75 ohm load.
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MASTER LOGIC
Examination of the Table 1.1

of the CCIR TV
standards shows that the shortest period involved

is 2ps (625 line front porch), A convenient
and accurate technique of obtaining a great propor-
tion of the pulses required within the Master Logic
would be to generate a 2us pulse chain from a
250kHz clock and successively divide it down in
time using a binary counter. A 4-stage binary
counter, using SN7473’s, would count to 16 negative
going pulse edges before repeating itself, giving a
repeat time of 16 X 4 = 64us, or the line time of
a 625 line picture. Within this 64us repeat time,
logic gates could easily construct pulses of various
durations from any combination of the available
2us “‘time slots™.

Fig. 1.3 shows the Master Logic circuit diagram
and Fig. 1.4 its relevant waveforms.

A 4-stage divider, comprising BSI, 2, 3 and 4, is
driven from a variable frequency clock to give pulse
chains A, B, C, D and E, and their inverted comple-
ments. The clock is basically two cross-coupled
NAND gates, G3 and G4, which means that either out-
put A or A is high (+ 5V) at any one time. If A is
high, then D2 becomes reverse biased and C2 is
allowed to charge via the input resistance of G2.
The output of G2 will subsequently become low (0V)
and A high, causing D2 to conduct and rapidly
discharge C2. The repeat of this procedure will
occur now in the other half of the clock (concern-
ing G1, D1 and Cl), thus completing the loop and
maintaining repetitive generation of 2ps pulses. Rl
and VRI! control the capacitor charge rate (clock
frequency), and G35 is simply a self starting gate,
ensuring the output of G2 to be low immediately
after switch-on.

Remembering that all inputs of a NAND gate must
be high for its output to be low, the selection of
line sync and blanking pulses may now be under-
stood. The first six 2us time slots are selected by
G6 and G7 to represent a line blanking period of
12us. The first 2us time slot represents the front
porch, whilst the second and third are selected by
G8, G9, G10 and GIll to represent a line sync
period of 4us. This latter pulse is inverted by G12
to give it the correct positive going direction.

FIELD CONTROL SIGNALS
Concentrating now on the field control signal

generation, we move to the waveform shaper. When
the high gain stage comprising TR1, R2 and R3
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amplifies the Vidicon heater voltage, which is already
6:3V ac. or 18V pk/pk, the resultant will be the
square shaped waveform with 20ms cycle time, as
shown by H. D3 simply protects TRl against the
high reverse V... C3 and R4 will further act to
differentiate this square-shaped signal to present
negative edges to Monostable [ input every 20ms.
Monostable | will then generate the field blanking
pulse of 1-2ms and Monostable 2 the field sync
pulse of 250us—both Monostables being effectively
triggered by the negative-going edges J.

The operation of both monostables is understood
from the description of the clock, which is basically
two monostables itself. Again, the values of C4 and

MASTER LOGIC CIRCUIT

C6 determine the widths of the generated pulses,
which are available together with their complements
at the outputs of the monostable.

Line and field blanking pulses, F (12us) and K
respectively, are mixed in G16 and inverted by G17
to give the correct negative going direction.

The mixing of line and field sync pulses is not so
straightforward. In the absence of a field sync
pulse, line sync pulses are routed through Gi13 and
G15 to be outputted as positive going signals. How-
ever, in the presence of a field sync pulse, the mixed
sync output is made high, whilst line sync pulses
are routed through Gi14 and G135 to be effectively
inverted at the output. In this way, the long field

LINE SYNC
!
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sync pulses are divided into a series of broad pulses
and line sync pulses are still conveyed.

VRI1 is adjusted for 625-line operation by setting
the clock frequency to 250kHz (2us time slots), or
for 405-line operation by setting the clock frequency
to 162kHz (3-1us time slots).

As previously stated, the master logic is the heart
of the TV camera system and controls the timing
of all control signals. Tremendous fiexibility is
obtained by the use of a master clock, which. by
the adjustment of a single control, enables the altera-
tion of all the required control signals to suit almost
- any TV standards.

THE VIDICON

A cross sectional view of the Vidicon, given in
Fig. 1.5, shows how a scene is imaged onto the
photoconductive target by an optical lens. The
focused image, which the human eye knows to be a
complex light pattern, is then converted into an elec-
trical charge pattern by the photoconductive target.

Fig. 1.4. Master Logic waveforms; (a) clock ; (b)-
(e) outputs from four stage divider; (f) line
blanking pulse and 4,s sync pulse; (g) 63V,
50Hz signal; (h) output from Waveform Shaper;
(i) Monostable 1 trigger pulse; (k) field blanking
pulse; (I) mixed blanking pulses; (m) field sync
pulses; (n) mixed sync pulses
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An electron beam is generated by the Vidicon
electron gun (comprising cathode, control grid Gi
and limiter anode (G2) and focused into a fine
spot on the rear surface of the target. Suitable beam
deflection, made possible by the scan coils, will then
scan the beam in a raster fashion to cover the
required area of the focused image. The beam
current is adjusted to neutralise the electrical charge
pattern during the scanning process and enables yet
another conversion; this being the conversion oi
electrical charge into current. We now have a com-
plex current pattern which resembles the initial light
pattern of the focused image, and, although the

.
e Sy
i
S

6
WALL ANODE GJ[L 4)
LIMITER ANODE G2

Fig. 1.5. The EMI 9677 1in Vidicon

range of target current is small, it is now in a forin
found most convenient for electronic processing
(i.e. amplification).

A potential V, is applied to the target in order
to enable the electron beam to reach its rear surface
(just as in valve theory we have to apply positive
anode potentials to enable current flow from the
cathode). This potentia] roughly determines the
operational sensitivity, higher values of V', giving a
more efficient conversion (more target current per
level of light intensity). Typical values of V', are
+ 50V for low-light conditions, and + 20V for
bright-light conditions. One point to remember is
that operation at high values of V, gives corre-
spondingly higher “black™ currents (target current
representing black or unlight areas of the image),
resulting in a ‘“grey” reproduction of the shade
black.

Sensitivity may also be controlled to some extent
by the electron beam current., Beam current is
simply controlled by the control grid potential V,,
higher currents being obtained from less-negative
value of V.. The beam current is adjusted to
neutralise or discharge the electrical charge pattern
established on the target; a typical value of Vg,
being + 20V with respect to the cathode. It must
be appreciated that operation at high beam currents
will correspond to a larger focused spot—and a
lower picture resolution.

VIDEO SIGNAL CURRENT

Assuming the Vidicon camera tube to be suitably
adjusted (i.e. correct electrode potentials are applied)
for the capture of a well illuminated scene, the
video signal current from the target will range from
approximately 10nA, representing the black level,
and 300nA, representing the full white level. This
range of currents must be suitably amplified to give
a working level of 700mV pk/pk.

The most convenient way of amplifying this signal
would be to convert it to a voltage signal prior to
amplification. To do this, various points must be
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COMPONENTS . . .

Resistors
R1  1kQ R26 1kQ
R2  3-9kQ R27 1kQ
R3 2:7kQ R28 1:5kQ
R4  22kQ2 R29 1kQ
R5 22k R30 470Q
R6 220k R31 220Q
R7 6:8kQ R32 1kQ
R8 47kQ R33 56kQ
R9 1kQ R34 1-2kQ
R10 4700 R35 10kQ
R11 470Q R36 100Q2
R12 2:7kQ R37 150k{2)
R13 470Q R38 100kQ
R14 3-9kQ R39 2:8kQ
R15 6-8kQ R40 100kQ2
R16 1k R41 15Q
R17 180kQ R42 390k(2
R18 18Q R43 1kQ
R19 22k} R44 680Q2
R20 470Q R45 470Q
R21 2:2kQ2 R46 100Q 5% 2 watt
R22 10k R47 2:7kQ
R23 82Q2 R48 270Q
R24 8202 R49 3900
R25 470Q R50 10002 5% 1 watt
All 5% + watt carbon except where otherwise
stated
Capacitors

C1  1,500pf Ceramic
c2 1,500pf Ceramic
C3 0:01uF Polyester (Mullard C280)
C4  1uF Elect. 10V

C5 1,000pF Ceramic
C6 0-022uF Polyester (Mullard C280)
C7  47uF Elect. 10V
C8 47 uF Elect. 10V
C9 1 uF Elect. 63V
C10 1uF Elect. 63V
C11  47uF Elect. 25V
C12 10uF Elect. 25V
C13 10uF Elect, 25V
C14 4-7uF Elect. 25V
C15 4-7uF Elect, 25V
C16 10uF Elect. 25V
C17 4-7uF Elect. 25V
C18 47uF Elect, 25V
C19 100xF Elect. 25V
C20 470pF Ceramic
C21 4-7uF Elect. 25V
C22 470uF Elect. 10V
C23 1,000xF Elect. 25V
C24 16uF Elect. 350V
C25 16uF Elect. 200V
C26 32uF Elect. 200V
C27 0-22uF Polyester (Mullard C280)
C28 1,000uF Elect. 25V
C29 470uF Elect. 10V
C30 470uF Elect. 10V
C31 220uF Elect. 10V

Transistors

TR1-TR10 BC109 (10 off)
TR BF178
TR12 BC109
TR13 2N4060
TR14 2N5245
TR15-TR16* BFY51 (2 off)
TRY7 BC109
TR18* BFY51
TR19 BC109

* transistors must include clip-on heatsinks

Integrated Circuits

IC1 SN7410

1C2 SN7400

1C3-IC4 SN7473 (2 off)

1C5 SN7400

1C6 SN7420

IC7-1C9 SN7400 (3 off)
Diodes

D1-D5 OA47 (5 off)

D6 0A202

D7 BZYS88 400mW 56V Zener

D8-D11  IN4001 (4 off)

D12 IN4007

D13 IN4005

D14 BZY88 400mW 56V Zener

D15 BZY88 400mW 3-9V Zener
Potentiometers

VR1 4-7kQ miniature skeleton

VR2 1000 miniature skeleton

VR3 470Q miniature skeleton

VR4 1kQ2 miniature skeleton

VR5 4-7kQ miniature skeleton

VR6-VR7 50kQ linear (2 off)

VR8 470Q miniature skeleton

VR9 100£) miniature skeleton

VR10 100 1W wire wound

All skeleton pots are horizontal mounting type
Transformers

T1 Type 634 Pri-250V, Sec. 175V @ 1-6A (R.S.

Components)

T2 Midget mains Pri-245V, Sec. 125-0-125V @
50mA; 63V @ 1-2A (R.S. Components)

Inductors
L1, L2 150 and 85 turns respectively of 36 s.w.g.
enamelled copper wire on Mullard
FX2239 ferrite cores
L3 Focus coil } EMI,
L4-L5 Line scan coils 243, Blyth Road,
L6-L7 Field scan coils | Hayes, Middlesex

Vidicon Tube
V1 9677 Vidicon (EM}) (see text) ¢

Camera Lens
Soligor television lens, f1:9, 25mm focal length
(Dixons Photographic)

Miscellaneous
Flush-mounting Coax Socket
D.p.s.t. Mains toggle
3 knobhs
Assorted 6BA, 4BA and 2BA nuts and bolts
4in x %in steel rod
Eight 2BA chrome-head screws
Length of 3-core Mains lead
Sheet 18 s.w.g. aluminium 18in x 6zin
Sheet 20 s.w.g. aluminium 113in % 12&in
1in »% Lin aluminium 3zin long
23in » 2%in x %in aluminium block
Rubber grommet fin >¢ 3in
63V Pilot lamp (panel mounting)
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considered. Let us firstly examine the equivalent
input network required to convert the video current
to a voltage signal, which will subsequently be pre-
sented to the Video Amplifier input. Such a net-
work is shown in Fig 1.6.

The output of the Vidicon may be considered as
being a current source (i.e. having infinite shunt
resistance). Conversion of signal current to voltage
is then simply achieved by passing /, through R,,,
the input resistance of the Video Amplifier. Now,
by Ohm’s law. V=/ XR;,. and the magnitude of
the voltage uvailable at the Video Amplifier input
will be proportional to the value of R;,. Unfor-
tunately. however, there exists an equivalent shunt
capacitance, C;,. which is made up from the output
capacitance of the Vidicon and the input capacitance,
of the Video Amplifier. C;, will, in conjunction
with R;,. determine the frequency response of the
input network by:

1
Jmax = 27 Cin Rin Hz
Theretfore, as C,, is essentially fixed. R;, must be
limited to a value giving the SMHz maximum work-
ing frequency required for 625-line operation.

CURRENT =
GENERATOR
SIGNAL CURREINTT Rin T
t

Fig. 1.6. Equivalent input network of the Video
Amplifier

Cin

VIDEO AMPLIFIER

The Video Amplifier circuit diagram is shown in
Fig. [.7. Due to the application target, the first stage
potential, V. to the Vidicon target. the first stage
of the Video Amplifier is a.c. coupled via CI10.
V. is then simply conveyed to its destination by R6

after being decoupled by C9 to prevent any
unwanted signals breaking through to the extremely
sensitive amplifier input.

As a common emitter stage presents a relatively
low impedance at its input, we are presented with
two alternatives in design. Either overall negative
feedback is applied to the amplifier to increase its
input impedance, or an emitter follower front end
is used. Overall negative feedback tends to create
instability in wideband amplifiers, whilst an emitter
follower stage inherently presents a relatively high
input impedance. The first stage is therefore chosen
to be an emitter follower or impedance converter
of unity voltage gain.

The equivalent shunt input capacitance, C;, is
6pF. Now, for SMHz bandwidth, commanded by
625 line TV standards, the total ‘shunt input resis-
tance, R;,, may be calculated as:

1
n 27 Cin tmax T

In practice, R;, is made up from resistors R6, R7
and R8, which are designed to give an equivalent
shunt resistance of 5-3k(2, The input resistance of
TR2 is very high and may be neglected in the above
calculation.

From knowledge of the maximum signal current,
Iy max). the input voltage developed across R;, may
be found as:

Vingmax) = fymax) X Rin = 300nA X 5-3kQ2
= 1,5901V pk/pk

A Video Amplifier gain of 440 is therefore
required to produce the required 700mV of video
signal at the output. Additional gain will also be
made available for increased sensitivity if required.

Most of the signal gain is achieved by the second
stage. which is a cascode amplifier, comprising TR3,
TR4 and associated components.

Low-noise BCI109’s are used in this novel mode
to enable high gain, wideband amplification. Stage 2
is directly coupled from stage 1 and achieves a
voltage gain of 70.

The output signal from the cascode stage is taken
to the next voltage gain stage via an emitter follower.
This emitter follower, TRS and RI16, is directly
coupled to the cascode stage and establishes a low

R

T0
VIDICON
TARGET

R&
220k,

O
+15v
R22 R25
10k 47

R24
821, cis
LTuF
COMPOSITE
Z VIDEO QUTPUT
' TR7 2
VR3 4700
BC109
R2Y RZ R26
22k 8210 kit
ov
O

7 OVy TARGET VOLTAGE

MIXED SYNC l

Fig. 1.7. Video Amplifier and Sync Mixer
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impedance drive into the capacitive input of the
common emitter stage built around TR6. Wideband
amplification is ensured by the use of this accepted
technique.

Local negative feedback is applied to TR6 to
control its stage gain, VR2 giving the required range
of amplification of between 6 and 40. Sufficient
gain has now been contributed to the Video Ampli-
fier to give 700mV of video signal.

Two further functions are to be facilitated in the
video amplification—180 degree phase shift to give
a positive going video waveform, and impedance
conversion to give 75 ohm output impedance. The
final stage of TR7 and associated components is a
common emitter amplifier with approximately 75
ohms load in both coliector and emitter circuits and
therefore performs the impedance conversion and
acts as a unity-gain signal inverter.

A.C. coupling has been utilised in the Video
Amplifier via C10, C15 and C17. Each value of
capacitance is designed to pass the lowest frequency
component of the video signal—that being the field
repetition frequency of 50Hz.

The supply to each stage is individually decoupled
to prevent unwanted breakthrough (feedback) of the
various signals within the TV Camera system.

SYNC MIXER

Mixed sync pulses are used to switch TR8, which
in turn will switch the d.c. level of the collector of
TR7 negatively by a controlled amount. VR3 is
adjusted to enable 0-3V negative sync pulses to be
superimposed on the video signal.

CATHODE SWITCH

Blanking is facilitated by the Cathode Switch,
whose circuit diagram is shown in Fig. 1.8.

The Vidicon electron beam current may be cut
off by either applying a large negative potential to
the control grid G1, or conversely, a large positive
potential to the cathode. Arguing for and against
these two methods, beam cut off control via the
cathode seems to be most convenient.

As all Vidicon electrode potentials are measured
with respect to the cathode. alteration of the cathode
potential therefore controls several mechanisms
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+H5v

To cathode V4
(pin

Mixed

Blanking

within the tube. lhe beam current is reduced and
a limited number of electrons reach a less positively
biased target with the application of +15V to the
cathode.

Mixed blanking pulses are used to switch TR9
and apply the Vidicon cathode with one of two
potentials —0V to make the required beam current
available for scanning, and + 15V to blank or switch
off the beam during flyback periods.

The video signal is now blanked and sync pulses
added accordingly to produce the composite video
waveform.

Next month: P.C.B. construction and more
camera electronics




STABLE and predictable power amplifiers are not

easy to design and it is only fair to warn
would-be designers of the danger of increasing the
bank overdraft!

A miscalculation in a resistor value, a too hasty
twiddle of a preset, or a loose nut on a heatsink,
can often be enough to trigger off an avalanche of
disaster.

A typical sequence of events would commence
with a slight rise in the temperature in the output

By A. P. Stephenson

This series, specially written for
the beginner, takes you step-by-
step through transistor circuit
design in a simple, non-
mathematical way.

Design of a small signal amp-
lifier will be followed by a Class
B amplifier and the series will
conclude with a constructional
project so that your theoretical
knowledge can be put into
practice.

transistors; this increases the drive current which
in turn increases the temperature and so on. Even-
tually (usually after a few milliseconds) bang go
the outputs, the drivers and, if you are particularly
unlucky, the loudspeaker cones.

In fact the writer's experience suggests that the
fuse is the hardiest component in the chain.

Strictly speaking, the power amplifier should be
left in the hands of the professional.

6.1. POWER AND VOLTAGE AMPLIFIERS COMPARED

If one's aims are moderate, in the sense of only
a few hundred milliwatts rather than tens of watts,
there is no reason for not trying one or two circuits
if only to get the feel of the beasts. The best way to
start is to list the problems of power amplifiers in
comparison with voltage amplifiers.

Voltage amplifiers normally operate with relatively
small signal swings well within the available limits of
ground and supply rail.

Thus distortion due to non-linearity is not too
serious because the small part of the transistor
characteristic used is almost a straight line.

Power amplifiers, in order to operate efficiently,
must use all the available voltage swing, giving rise
to distortion levels which would be unacceptable
without circuit sophistication.
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The power output transistors require large cur-
rents, sometimes many amps. This means consider-
able heat production which tends to be cumulative
because

(a) Leakage current is no longer negligible.

(b) Base to emitter voltage (Vyg) can no longer
be taken as 0-6V because of the relation to tem-
perature (V' falls by 2mV for every degree C
rise). .

(c) hgy is dependent on temperature, rising as
temperature increases. Thus the drive increases
with temperature,

High power transistors have a much lower hgg
—20 or 30 instead of 200 or 300.
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16.2. BASIC CIRGUIT OUTLINES

Class B push-pull is used almost exclusively for
power output stages but, unlike the old valve cir-
cuits, modern circuits dispense with transformers.

There are many possible permutations as will be
seen in the following selection. No intricate details
will be shown, merely the outlines.

PURE COMPLEMENTARY PUSH-PULL

Figs. 6.1 and 6.2 show two complementary push-
pull circuits which have the merit of neatness,
balance, low impedance output, and high, equal
drive impedances.

There is one practical disadvantage—it is diffi-
cult to match high power pnp and npn transistors.
So-called “matched pairs” are available on the mar-
ket but are quite expensive if close matching is
required.

QUASI-COMPLEMENTARY PUSH-PULL

Because it is easier to match transistors of the
same type, particularly npn pairs, the arrangements
shown in Figs. 6.3 and 6.4 are very popular.

There are two snags however: one transistor is an
emitter follower and the other is grounded emitter.
The other snag is the input phasing which means that
a pair of anti-phase signals are necessary.

+Ver + Vee

$y

- Vee %
7.
Fig. 6.1. Complementary push-pull circuit using
a centre-tapped supply rail and Fig. 6.2. using a
single supply rail
+Vee +Vee

S o

(4
Fig. 6.3. Quasi-complementary push-pull circuit
with a centre-tapped supply and Fig. 6.4. using
a single supply rail

6.3. QUIESCENT CURRENT IN CLASS B

. The virtue of pure Class B can be stated in one
word—efficiency.

With the volume control turned down (i.e. no
drive signal) the power-hungry output stages are also
off and draw no current. Thus the power consumed
by the output stages is proportional to the input
signal.

In Class A the output stages are permanently
consuming power without an input signal.

CROSSOVER DISTORTION

Unfortunately we are unable to use pure Class B
with transistor pairs because of the rather disagree-
able “crossover distortion”.

Consider what happens if we apply a signal to a
pair of complementary outputs whose bases are tied
together (see Fig. 6.5).

The top waveform is the input signal voltage
which drives TR1 to conduction on the positive

+45V

Fig. 6.5. Circuit showing how TR
crossover distortion arises.
The circuit (left) shows a
complementary output pair
with bases driven from the N,
same signal.
The transistors do not LOAD
zonduct until the base/emitter
voltage reaches 0.6V thus TR2
causing the distortion as
shown right 7
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input cycles and TR2 on the negative. Thus the
load receives its current only from one transistor
at a time, because the other is cut off.

The bottom waveform shows the current through
the respective transistors and the distortion due to
‘“crossover”.

From zero volts to +0'6V there is no current in
TRI! and from zero volts to —O0-6V there is no
current in TR2. Thus we have discontinuities in the
current waveform in the vicinity of the crossover
point at zero volts.

To overcome this, the transistors are usually
operated with a small forward bias so that, in the
‘absence of an input signal, they are both slightly
conducting.

The value of this current is called the *“quiescent
current” and is, in practice, a rather trial and error
affair being a compromise between acceptable cross-
over distortion and acceptable quiescent dissipation.
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6.4. THE DRIVER STAGE

A simple driver stage can be used to serve two
purposes: to provide some voltage gain; and to
develop the 1-2 volts needed to ensure that both
bases are slightly forward biased at zero s'gnal.

Fig. 6.6 shows a simple but quite workable little
circuit which is worth studying.

Note carefully the following points:

(a) The d.c. voltage drops are the quiescent
values (zero signal).

(b) To avoid a centre tapped supply, the loud-
speaker is connected via a d.c. blocking electro-
lytic capacitor to ground—a well-established
practice although alternatively it could be
returned to the positive rail, with the capacitor
polarity reversed.

(c) The diode is not absolutely necessary, but
does help to compensate for Vy; changes in the
output transistors. .

In theory, we could have two diodes and scrap
VR altogether, because the two together would
give us the 12V needed to turn on the bases
of TRI and TR2. However, this assumes that
the temperature coefficients of both diodes and

- transistors are identical.

By using one diode and a “twiddler” we can
make a fine adjustment in quiescent current.
(d) The bias current for TR3 is bled from the
output line via R2 which introduces heavy d.c.
negative feedback and keeps the output locked
at midpoint (4-5V).

. There is no signal negative feedback so the gain
is not affected. :
(e) The *voltage gain™ of the circuit is a figure
whose calculation can easily be tackled from
the wrong lines.

Superficially we may be tricked into thinking
that TR3 is an ordinary voltage amplifier stage
with a gain equal to R./r, where R is R1.
There is nothing wrong with the equation but
it is erroneous to think that Rl in the diagram
is the collector resistor since it is swamped by
the R,y of the output transistors.
The effective signal load of TR3 is the input
resistance of an emitter follower stage which is
Rix = hye Ry
where Ry, is the loudspeaker impedance.

+9v

LSt

ov

7

Fig. 6.6. Complementary output stage with a
simple driver circuit using single diode for base/
emitter voltage stabilisation

EXAMPLE

Assume the hyp; of the output transistors is S0,
the collector current of TR3 ImA, and the speaker
impedance 8 ohms.
~ The voliage gain from the base of TR3 to speaker
is .

A = R¢/r, where r, = 25/l (mA) = 25 ohms

and Rg = hpg.Ry, = 50 X 8 = 400
Hence gain = 400/25 = 16.
(f) The input resistance (R;y) of TR3 is

hie X r in parallel with R2/ A4

If this seems strange, remember that the method
of obtaining the bias is fundamentally “col-
lector-to-base feedback™ which was discussed
in section 4.1.
The gain of the emitter followers being unity
means that, although R2 is taken from the out-

put stages, it is effectively taken from the col-
lector of TR3.

6.5. LIMITATIONS OF THE SIMPLE CIRCUIT

The high frequency response of the circuit.

described is poor mainly due to the capacity of the
collector-base diode of TR1. When TRI is off the
capacity is across R1.

To reduce this effect we can bootstrap R1 by split-
ting it in two and connecting the output to the
junction via a large blocking capacitor.

This has the effect of making R1 higher by a
factor equal to the reciprocal of one minus the
voltage gain of the output transistor ().

R1 ,— ==

176

b Tll(lis does however introduce some positive feed-
ack.

_Another advantage of this bootstrapping tech-
nique is that the current through TR3 is virtually

‘constant since the voltage across R1 is kept constant.’

Thus the drive to the output transistors is via
a constant current source which decreases the non-
linearity of the Vy, characteristic of the output
stages.

Next month: Concluding‘ article and special
constructional project linked to this series
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Come and hear
aThousand Pound
Sound at Lindair...

AtLindair House, 227 Tottenham Court Road.,
you'll find 3,500 sq.ft. of demonstratior studios
withall that's best in HiFi. And now we've added
Studio 1000+ -ademo studic totally devoted to
the top line in stereo equipment.

With names like TEAC, Revox, JBL,
Tannoy, Marantz and oters, you can hear
systems which cost over£1, 0C0and wh ch
sound like a million.

Only Lindair give you the sort of servic=to
match this standard of equipment. Come and
have a demonstration inthe relaxed atmospere
of Studio 1000+ -and you’ll hear what we mean

If Quadrophonic takes your fancy - ou-
4-channel demo studlo is just next doorto
Studio 1000+
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S-udio 1000+ is just the beginning of a
whole complex of facilities serving the sounds
er-husiast - Stereo, 4-channel and Home Tape
Stadics Allthe best and all at Lindair.

Camein scon and sound us out.

"LINDAIR
\Z\\J/) \\\\§—:_////

L ndair Heuse, 227 Tottenham Court Road, London W1.01-580 7383

=

Telephone orders accepted. Access
and Barclaycard welcome. H.P.
avalla ble to all callers from AVCO
Services.




BYtHOOD - The Digital People?

BYWOOD have the largest range of digital clock chips. calculator chips. and seven segment readouts available anywhere.
We deal only in these types of devices so that we can offer an expert advisory service to your advantage.

It you want to go digital then telephone the digital people—BYWOOD at Hemel Hempstead (0442) 62757. Whether you want one
or a thousand. or just a chat about digital clocks. we will be pleased to talk to you.

MM5311  Basic clock chip, BCD outputs  £9-00
MM5314  As MM5311, no BCD outputs €720 24 OL707

DIGITRONIC Il sp752

CLOCK CHIPS wes & |DISPLAY READOUTS
28

CALCULATOR CHIPS 4,

Price | CT5002  Four function, 12 digits £5-00

Common Anode 0-3in LED g1.70 | CTS031 8 digit, Constant, “timer"

MM5309  As MM5311 plus reset to zero TBA 28 DL704 Common Cathode DL707 £1-70 option £14-55
MM5316 4 digitalarm chip, Liq. Crys. drive€15-00 40 DL747 Common Anode 0-6in LED £2-45 | CTS032 12 dig. cons.. mem.. average.
MMS375 6 digit alarm. Sperry drive TBA 24 (DG10A  Phosphor-diode 8-5mm £1-10 etc. ) £19-38
MK5017 € digit alarm. sleep and snooze £14-00 24 DG12H  Phosphor-diode 12-5mm (0-5in) £1-20 | CT5037 8 dig., cons.. mem., internal
MK50250 6 digit alarm €760 28 LCB823440 Field effect Liq. Crys.. four m.p.x. £15-49
CT7001  Alarm/date/sleep/snooze/etc.  £16-50 28 digits '£16-00 | SOCKETS—We advise the use of sockets with
CT7002  As CT7001 but BCD outputs ~ £16-50 28 | 3015F Minitron filament, 9mm digit  £1-25 | the above chips.
TMS3352 Alarm/stopwatch £20-00 28 |3016F Minitron type filament, 12mm 24 or 28 pin £1, 40 pin £1-35
CT6002 CMOS, Lig. Crys. drive. for digit £1.25 0 -

battery clock £22-65 40 3017F

Minitron type filament. 16mm
digit £2-00 KITS
Sperry high voltage, 0:5in,

£4.00 We can supply you with complete clock Kits.

has been proved to be a success in many applica-
tions both in the UK and in the USA. Its functions
are a basic six digit clock with 12/24 hour display

P. & P.: 10p. Data: S.A.E.

2 digits N . "
BYWOOQOD are pleased to announce our first 8 e“\llal:uuonk kot's or our new fMHI k1|t system.
complete kit for a digital clock. The chip used . e have kits_for basic clocks from £18; kits for
is commercially still on the secret list, but it VAT: All Pf|ces exclude VAT LED. Sperry. Phosphor-diode and Liquid

Crystals; kits for alarm clocks; Kits for alarm/date
clocks. In fact, whatever type of digital clock

options {it will switch from 12-24 and back at

crystal unit available soon. The digits are
Sperry types. four are 0-55in and two are
0-33in high. Many other features are available
inctuding a reset to zero facility so the clock can
be used for elapsed time counting. The kit
contains everything except a mains plug at
only £28-65 or it is available ready built for only

This is a really beautifully finished unit—send
S.A.E. for details.

man, s imn e it | Bywood Electronics
181 Ebberns Road
Hemel Hempstead
only £2 HP3 9RDA

you want to build, we can help.

All of our kits are advertised in the latest
issues of Practical Wireless and Electronics
Today International.

DIGITAL WATCHES

The CT6002 chip is available built into a complete
digital watch module complete with everything
except case—no soldering to do, the module is
actually running when you get it! CT6002/M.

Tel. (0442) 62757 fo2.80

Sensational lighting effects
at prices you can afford!

FEATURING:-

Our 3-Channel Sound-Light System.
With controls for each channel and a master sensitivity
control. It has a metal case. 11”X 6% 3" and 1500W per
channel. Alifor only £16-80.

Introducing also our Single Channel Version for
either bass, middle or treble frequencies.
And that’s only £6-95.

Of course, things get more exciting with our Bass
Triggered Variable Strobe Effect. \With this unityou get
the basic sound to light effect or an adjustable strobe effect.

Butthe mostamazing thing is that this unit can combine
these effects. This gives you a strobe effect whose flashing rate
is controlled by the changes in music intensity !

This effectis truly Sensational and it costs only £25-00.

Wantto knowmore? Send aS.A.E.to Soundlite Systems
for full details of the rest of our extensive range of strobe effects,
spot banksand sound to light converters.

« «
N N
‘\J ~mly ‘\J
Professional standards at competitive prices.

Terms C.W.O.mailorderonlyto 17 St Andrew's Crescent, Harrogate, Yorks. HG2 7RT,
Postage included.

LOWEST PRICES
IN THE BOOK!

LOOK!

7400-5  0-20 | 7437 0-38 | 7476 0-42 | 72702 0-45 | IN400T  0-08
7406-7  0-48 | 7438 0-36 [7482 0-89 | 72709 0-31 |iN4D02  0-08
7408-9  0-20 | 7440 0-20 | 7483 1-25 | 72710 0-37 |IN4003  0-07
7410 0-20 | 7442 0-88 | 7485 1-85 | 72723 0-80 |IN4006  0-09
7412 0-28 | 7445 1.60 |7486 0-48 | 72741 0-30 |IN4007  ©0-12
7413 0-38 | 7447 1-30 7489 495 | 72747 100 |IN4148  0-05
7416 0-44 | 7450 0-20 | 7490 0-68 | 72748 0-36 | OA47 0-07
7417 0-20 | 7451 0-20 [ 7491 1-10 | 2N414 1-28 | OA90 0-08
7420 0-20 | 7453 0-20 | 7492 0-70 | TAA350 2-10 | OA91 L 0-06
7422 0.28 | 7454 0-20 | 7493 0-88 | LM301B  0-75 | OA200 0-06
7425 0-36 | 7460 0-20 {7494 0-90 | CA3046 0-70 |OA202  0-09
7427 0-45 | 7470 0-34 | 7495 0-82 | CA3036  1-00 [INS16 0-08
7428 0-45 | 7472 0-34 | 749 0-99 | CA3028  1-20 | BB105  0-45
7430 0-20 | 7473 0-45 [ 74100 2:20 | CA3090Q 4-50 |1S44 0-05
7432 0.45 | 7474 0-42 |74141 0-98 | NESSS -5 | TIL208 0-27
7433 0.45 | 7475 0-60 | 74192 2:12 | TAA661B  1-40 | OA81 0-07
BC107  0-10 |BCY70  0-13 |OC23 0-48 | 2N930 0-20 12N3702 010
BC108  0-10 |BCY?1  ©0-12 |OC24 0-47 | 2N1131  0-22 | 2N3703  0-10
BC108 0-10 |BCY?2 0-12 |OC28 0-70 | 2N1132  0-28 | ON3705  0-10
BC177 0-22 | Bo121 0-73 |OC35 0-60 | 2N1711  0-18 | 2N3706  0-10
BC178 0-22 | BFY50 0-25 (OCi70 0-25 [ 2N1893  0-52 |2N3707  0-10
BC17¢ 0-24 | BFY51 0-21 |OC171 0-25 | 2N2219  0-40 [2N3819  0-20
BC182  0-10 |BFY52  0-22 |TIP30A  0-62 | 2N2904  0-40 [2N3820  0-45
BC183 0-10 | BSX20 0-18 |TIP29A  0.52 | 2N2905  0-23 |2N3823 0-21
BC184 0-10 | OC44 0-20 |TIP41A  0-85 | 2N3053  0-18 | 2N3442  1-45
BC212  0-12 [0C45 0-20 |TIP42A  0-90 | 2N3054  0-48 | 3N140 0-98
BC213 012 |ocn 0-13 |ZTX304  0-26 | 2N30S5  0-48 | 3N141 0-86
BC214 0-12 [ OCs4 0-25 |ZTX504  0-35 | 2N33%1  0-29 [3Nt42 0-85

Electrosil TR5 resistors 2%, 2p; TR6. 3p; TR4, 4p. Wirewound resistors. all
values 2-5W, 10p; 6W. 10p; 9W. 12p; 12W, 15p. Diecast boxes 4pin x 2}in x lin.
40p; 44in x 2¢in x 2in, 50p; 7}in x 4}in x 2in, £1.25. Solder 18 s.w.g., £1-30/Ib.
Dalo pen. 75p. Litesold irons, 10W, £1-78; 25W_ £1-75; spare bits, 8p. Fibregiass
P.C.B.. cut to size, 1p per 8q.in. Presets. 5p. Disc ceramics, all values, 3p.
Tantalum beads. ail at 13p. I.C. sockets, 8-pin. 18p; 16-pin, 18p; 14-pin. 15p.
BZY68 series zeners. Full range, 400mW. 10p; 20W, 80p. Siemens polycarbonate
capacitors. full range. 4p up to 0-1/250V. Buigin miniature 3-pin mains sockets,
17p. plugs, 18p. Mullard LP1186 F.M. module, £5-05. SBA750A, £1-80; SL3045,
£1. Fuli specification dedices discounts for quantity—Many more items available.
Send for lists, etc. Cash with order. Mail order only. P. & P. 12p.

VAT INCLUSIVE! POST FREE QVER £2!

49-51 St. Mary's Road, Oatlands
P . E . C = Village, Weybridge, Surrey
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BY FRANK HYDE

RESULTS FROM JUPITER

The data returned from Pioneer
/0 about Jupiter will take a great
dea! of time to analyse and corre-
late. However, there is now emerg-
ing some early interpretation of
the data.

When the study of the radio
radiations began. with the discovery
in 1955 of the intense outbursts of
energy from the planet. it was clear
that for this effect to occur it
required an intense magnetic field
to be present. This is because high
electron energy. more than 3MeV.
is needed to produce synchroton
radiation.

The Earth-based results had
indicated that the magnetic field was
more intense than that of the Earth.
as high as 8/10 gauss. and it was
suggested that the magnetic field
was in fact 11° off centre and at a
meridian of about 220°. These
theories were based on the radio
rotation period of Jupiter.

It was also suggested that because
the pole of the magnetic field was
so far inclined from the rotation
axis. it produced a variability which
gave rise to the radiation.

ANALYSIS RESULTS

An analysis of the whole matter
by using both the geographical axis
and the magnetic axis gave results
which indicated that Jupiter's satel-
lite lo had a profound effect on
the times of the radio radiations.
In tests carried out by the writer
and others as part of a NASA pro-
ject under the leadership of C. H.
Barrow this effect was found to be
correct for about 60 per cent of
the events. The events not lining
up with this can now be explained
as a result of the Pioneer findings.

The in situ measurements that
were made by the spacecraft have
shown that there are two areas of
magnetic effect. One is the field of
4 gauss, which extends to a distance
of 20 Jupiter radii. and the other a
non dipole field which extends to
108 Jupiter radii. In the latter field
the lines seem to be centred near
the equator. This displaced relative
to the magnetic equator is about
01 Jupiter radius north. The longi-
tudinal position is about 174°.

At the central region of the mag-
netic field the magnetosphere seems
to behave in the same way as that
of the Earth. In the region beyond
this protons and electrons are con-
centrated near to the equator. This

seems to be emphasised on the
dawn side.
It is clear that the satellites

Amlthea, lo, Europa and Ganymede
are ‘“‘absorbers” of electrons. Thus,
there is an explanation for the
variations in the Jupltgr radiations.

It also raises the question of
Saturn which though of a similar
composition chemically and physi-
cally shows no observable magnetic
field. It could be that the presence
of the rings of the planet inhibit
the formation of a magnetic field.
This should be cleared up by
Pioneer 11 which is to pass inside
the rings.

Meanwhile Pioneer 10 is leaving
the Solar system at the rate of 280
million miles a year. At present it
continues to send back data of its
environment.

SATELLITES ON CALL

The call for satellite assistance is
now beginning to be a part of the

peaceful economic use of space
technology.
The Australian Government

sought the assistance of NASA to
photograph lLake Eyre during the
recent serious flooding. The photo-
graphs are required in order to see
what were the reasons for the
immense amount of water flowing
in formally dry watercourses in
Australia’s most arid regions./ Lake
Eyre is at the present time cévering
an area of 300 square miles and
the satellite pictures will enable a
plan to be formulated in case of
future floodings.

Water is pouring in from as far
away as Western Queensland and
it is thought that if the level of
the lake can be kept high, then the
rainfall can be increased in areas as
far apart as South Australia. New
South Wales and Western Australia.

It is also being suggested that
pumping sea water into the area
could have a profound effect on the
environment. It is a new economi-
cal possibility that Australia must
consider.

SUNSPOTS AND THUNDER-
STORMS

It has Jong been a joke that
almost anything can be predicted
by sunspot cycles. from birth inci-
dence to car sales. However. some
of the correlations are now receiv-
ing special attention and one of
these is the event of the thunder-
storm.

Using the 11 years sunspot cycle
there does appear to be a positive
link between the sunspots and
thunderstorms. Data produced by
M. F. Stringfellow working at the
Electricity Council's research centre,
who examined records from 1930
to 1973, based on the number of
faults induced in overhead lines.
taken together with the number of
thunderstorm days has revealed a
formula.

It is claimed that the events are
related in that the number of light-
ning flashes is proportional to the
square of the mean number of
events. This can be applied in a
predictive form to provide warning
in advance. It is certain this cyclic
variation is consistent and had an
amplitude of + 30 per cent of the
mean.

The next solar maximum is pre-
dicted to have a two-fold increase
on 1973,

BEADS FROM THE MOON

The minute and almost spherical
glass beads, returned from Apollo
/2, found in the Lunar regolith to
the extent of 1| per cent have been
studied by B. Scarlett and R. E.
Buxton of Loughborough Univer-
sity of Technology. Results have
shown that they are the product of
the break up of liquid jets of rock.
These delicate jets are produced
when a meteorite impacts the
Lunar surface.

The beads vary in size and com-
position from 01 micrometres to
1-0mm. They are coloured red,
yellow, silver, grey or just opaque.
it is this variance which suggest
meteoritic bombardment as the
source rather than the well mixed
volcanic mixture. The sizes indi-
cate that the temperature formation
is not less than 1.450°K and prob-
ably in excess of 2.000°K.

The two researchers offer certain
conclusions about the beads and
“balloons”. One of these larger
spheres was some 260 micrometres
in diameter with a wall thickness of
5 micrometres. These are probably
blown up because of the volatilisa-
tion of some of the lighter
constituents like sodium and mag-
nesium.

Calculations show that if these
particles are formed as Scarlett and
Buxton suggest. the maximum size
cannot exceed Imm. Surface
tension would fix a lower limit of
size at about 10 -2 micrometre.
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By Malcolm Pointon

E are going through a patch

at the moment not too dis-
similar to that experienced by the
early classical composers in Mann-
heim during the eighteenth cen-
tury. These men discovered the
expressive power of the orchestra
and spent their time composing
symphony after symphony which
used dramatic contrast between
wind and string timbres, carefully
controlled gradations of dynamics,
incredible (for the time) finesse
in melodic phrasing and de-
manded an extremely professional
approach to ensemble playing.
Previous ages had not regarded
shades of attack, decay, dynamics
or phrasing as necessary to the
overall musical effect, so it was
quite natural that these new ex-
periences were shunned by some
and extolled by others.

About a hundred and fifty years
later the orchestra, much aug-
mented, had reached the peak of
its achievement in symphonic
works like Mahler's Ninth Sym-
phony, Strauss’ "“Also sprach
Zarathustra” (from which 8BC TV
took its theme music for the
Apollo space shots), Stravinsky's
“Rite of Spring” and Debussy’s
“La Mer”.

Here, in 1974, we are at the
beginning of a new phase, but it
is so new that we cannot see
where it is all leading. We have at
our disposal electronic equipment
whose potential is beyond imagina-
tion, acoustic instruments which
are widening their scope, and vyet
we are still grovelling in the
primeval mud waiting for the
particles to settle.

The Mannheim composers
churned out symphony - after sym-
phony, yet out of this vast acreage
of manuscript paper and man-
hours there is little of musical
value left. Until Mozart and Haydn

780

arrived and saw a way through
there was little in the way of sub-
stance but a heck of a lot of
mannerisms and repetitive sound
effects. What they did not appre-
ciate was that sound effects do
not necessarily constitute a satis-
factory piece of music.

We are in that same position.
The Synthesiser can produce an
incredible range of effects, but let
us never forget that effects, noises,
sounds—call them what you will
—are meaningless abstractions in
themselves: until they are laid
before our ears with some kind
of  structure—albeit © apparently
random—they might as well not
exist at all.

Pitch systems

Until comparatively recently art-
music (as opposed to popular or
folk music) was indulged in only
by those who had some standing
in society or who were educated
cufficiently to be able to read and
write. In early Christian Europe
the priests acquired literacy in
order to propagate the faith and
their written music set the trend
for future aenerations. In order to
remember melodies set to specific
liturgical texts a new script had to
be devised, and it is from this
early notation that we know what
sort of nopitch system they em-
ployed. All the chants were based
on a series of scales (of Greek
origin) containing seven notes to
the octave.

These 'modes’ took as their key-
note (i.e. the note which was a
point of focus or of rest) the first
pitch in the ascending scale. If
one plays the white notes on a
modern keyboard starting from D
and ending on the D an octave
above the Dorian mode will be
heard, D being its key-note. It so
happens that seven modes were
employed, equivalent to playing an
ascending sequence of seven
notes from any of the seven white
notes of a keyboard.

By the sixteenth century some
of these modes had proved more
popular than others and certain
coincidental chords had gained
wide acceptance. A hundred or so
years later the number of modes
had dropped to two and become
the major and minor scales, with
certain chords from within them
predominating. From this point on
the whole focus of music has been
on the two modes; any elaboration,
including excursions into so-called
‘chromatic’ notes (i.e. discrete
pitches not contained in the
modes themselves), was largely
decorative.

Rhythm changes

Rhythm has undergone similar
changes. In the Middle Ages poly-
rhythm was not unknown; there

are numerous examples of pieces
in three melodic lines performed
simultaneously which differ from
each other in rhythmic phrasing,
metre and accentuation as well as
language! But the introduction of
the bar-line killed that. Originally
brought in to aid the performer's
eye across the page by grouping
rhythmic pitches together, the bar-
line became a rigid constraint;
underlying pulses were largely
grouped into continuous repeti-
tions of 2, 3, 4 or 6 beats at a
time with strong accentuation at
the beginning of each bar.

In the less clearly-defined area
of timbre ideas have changed too.
In most early music vocal or
instrumental timbre was unimpor-
tant. Even as late as the Baroque
period (roughly 1650 to 1750) the
choice of musical instruments for
a qiven piece was fairly arbitrary,
given that the violin family held
sway anyway, and instrumental
effect, beyond a few acceptable
techniques, was negligible. The
nineteenth century saw the growth
of the orchestra into a mammoth
acoustic synthesiser, yet, because
of the rhythmic and tonal restric-
tions imposed on the notes them-
selves, orchestration tended to
represent the icing on the cake.

Schoenberg reached breaking
point with the old hierarchical
structure of pitch relationships
around 1910 when he realised that
decorative chromaticism was clog-
agina up the works; he eventually
structured chromaticism. Stravinsky
and Bartok rebelled against the
rigidity of the bar-line at about the
same time. In the 1920s Varése
upset the whole works by putting
pitch, timbre, rhythm and structure
on an equal and totally new
footing.

Tewards emancipation

And now, in the (emancipated?)
second half of the twentieth cen-
tury, electronic technology, though
not geared specifically to music,
has allowed us to widen our hori-
zons beyond- the ‘natural’. The
aural universe is now apparently
boundiess and open to everyone,
and with the lead given us by
Schoenberg and others our ears
should be cleansed and our
endeavours positively bursting with
euphoric enthusiasm. We can now
accept or reject the old order of
pitch relationships, even ‘play
between the cracks' of the twelve-
note keyboard; we can move into
rhythmic patterns unperformable
by a human being (though con-
ceived by one); we can choose
our dynamics from the inaudibile
to the painful, we can order timbre
to taste; we can utilise the space
around the listener; we can be as
strict or as free as our imagination
permits; the rules are the ones
we make ourselves.
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Before you build a Heathkit

send away forafree
bookful of encouragement.

The new Heathkit catalogue.

In it you'll find the whole range of Heathkit
electronic kits. The world’s largest range, in fact.

Every one of which you can build yourself.
Easily. And quickly.

And,if you're not convinced, we're sure a quick
glance through our catalogue will soon encourage
you totry.

You'll probably surprise yourself.

Because,even if you’ve never used a soldering
iron in your life, you can build a Heathkit.

The easy to understand assembly manual and
Kit Builder’s Guide you'll get, see to that.

HEATHK(,

SEPTEMBER
%

Start with something comparatively easy
perhaps. Like our very popular digital
alarm clock-the one on the front
cover of the catalogue. It should only
take you about threc enjoyable evenings. .

After which you may like to try your hand at the
AR-1214 stereo receiver. Beautifully finished and

delivering 20 watts music
~ power a channel, it’s
il ideally suited to form
the basisof a
f complete stereo systen.
Or, if you want something to drag you away
from watching television all night, we have just the
thing:a television.

The GR-9900 to be precise. A 12" solid-state
black and white television designed for mains or 12V
battery operation.

So you canuseitin
the boat or caravan as well
asat home.

Yet it’s so straight-
forward to build thateven
a first time kit builder
will probably be switching on
after only a few short evenings of absorbing work.

Send us the coupon now and we'll send you your
free catalogue. Or, if you happen to be in London or
Gloucester, call in and sec us. The London Heathkit
Centre is in Tottenham Court Road (where else?) at
number233.

The Gloucester showroom is next to our factory
in Bristol Road.

At cither one you can be sure you'll get alot of
encouragement.

Heath (Gloucester) Limited, Dept PE-974,
Bristol Road, Gloucester, GL2 6EE.

Telephone: Gloucester (0452) 29451.

I The new Heathkit catalogue. Out now. FREE.

I To: Heath (Gloucester) Limited, Dept PE-974,Gloucester, GL2 6EE. Please send me my free Heathkit catalogue.

IN ame Address
LRemenbereasy temsar bl vithhe Heahkit Monchly BudgecPlan X
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GIRO NO. 331 7056

C.W.O.only. P. & P. I10p on orders below £5
Discount: £10-10%, £20-159% {except net items)
Export Order enquiries welcome (VAT free)
Offlcial Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT

SPECIAL RESISTOR KITS (Prices include Post and Packing).

10E12 +W KIT: 10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%,). £3:65 net
10E12 +W KIT: 10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON FiLM 5%,). £3-85 net
25E12 +W KIT: 25 of each EI2 value, 22 ohms—I M, a total of 1425 (CARBON FILM 5%,). £8-35 net
25E12 $W KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%,). £8-45 net
SEI2 W KIT: 5 of each Ei2 value, 10 ohms—IM, a total of 305 (METAL FILM 5%,), £2-85 net
PLEASE NOTE: DUE TO CURRENT WORLD SHORTAGES THESE KITS MAY TEMPORARILY
CONTAIN BOTH WATTAGE AND VALUE SUBSTITUTIONS.

MINIATURE CERAMIC PLATE CAPACITORS

50v-: (pF) 22, 27, 33, 39, 47, 56, 68, B2, 100, 120, 150, 180, 220, 270, 330, 390, 470,
560, 680, 820, IK, IK5, 2K2, 3K3, 4K7, 6KB, (4F) 0-01, 0-015, 0-02, 0-033, 0-047,
2ip each. 01, 30V, 4§p.

POLYSTYRENE CAPACITORS 160V 5%
{pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330,
4700, 10,000, 4;p.

'470, 680, 1000, 500, 2200, 3300,

MULLARD POLYESTER CAPACITORS C280 SERIES | RESISTORS . ] .

250V_P.C. Mounting: 0-0!uF, 0-015uF, 0-022uF, 0-033uF, 0-047uF, 3}p. 0-068F, CF—High Stab Carbon Film 5%, MF—High Stab Metal Film, 5%, .

0-I1uF, 4§p. 0-15uF, 4§p. 0-22uF, Sip. 0-33uF, Bp. 0-47uF, 9p. 0-68uF, 12p, IuF. | Y. Type Range 1.99 100-499  500-999 1000+ Size mm
150, 1-5uF, 23p. 234F 16p. 4 CF 22-1M | 75 0-60 0-55 24 x 75
MULLARD POLYESTER CAPACITORS C296 SERIES e CF  222M2 0-75 0-60 0-55 3-9 x 105
400V: 0-001 uF, 0-0015uF, 0-0022:F, 0-0033uF, 2§p. 0-0047uF, 3p. 0-0068uF, 0-01uF, | CF 22-1M | 075 0-60 0:55 35 x 16
0-015;F, 0-22F, 0-033uF, 34p. 0-047uF, 0-068F, 0-I,iF, 44p. O- |5uF, 61p. 0-22uF. || MF  10-2M7 2 1-54 1-32 11 3x7
84p. 0-33uF, 12p. 0-47uF. 14p. : 3 MF  10-2M2 2 1-43 1-21 0-99 42 x 108
160V ;Fo-omr. 0-015,F, o-oz,uF,sz. o-o47ur,2-ossur, 3ip. 0-1uF, 43p. 0 ISuF, 5p. { EE :g-:gm 35 ;'gg ;'gé {;g g'i "”'g

) 5ip. 0:33uF, 6ip. 0-47uF, 84p. 0-684F, 12p. | uF, 14p. : : i
022F, Stp. 0-33uf, 61p. 0-47uF, 84p. 068y 2p. 1uF, 14p For value mixing prices, please refer to our catalogue {price in pence each).

B. H. COMPONENT FACTORS LTD.

POTENTIOMETERS

VALUES AVAILABLE—EI2 Series only. Net prices above 100.

PRESET SKELETON POTENTIOMETERS | Wavechange Switches
MINIATURE 0-25W Vertical or horizontal 6p each | s *3p° dvy.'ap" !
1K, 2K2, 4K7, 10K, etc. up to IMQ ' 3 ' y P

SUB-MIN. 0-05W Vertical. 1000 t0 220K 0 5p each | 3%, 2087 340 30w P

.} 61 CHEDDINGTON ROAD, PITSTONE,

LEIGHTON BUZZARD, BEDS, LU7 %A G

Tel.: Cheddington 668446 (Std. Code 0296)
CATALOGUE No. 3 20p.

(P.E
NR.

Mini M . VEROBOARD 0-1 015

iniature Mullard Electronics 2% x5 36p 36p | Carbon Track 5K 0 to 2Mq, log or lin. Single, 163p. Dual Gang 46p. Log Single with

1-0uF 63V 6ip 6BuF 16V 6ip gg : g!" 3%: }Z: Switch 26p. Slider Pots, 10K, 100K, 500K. 30mm, 34p, 45mm, 47p. 60mm, 55p.

ey o B v eanf 32 x 3 36p 36p | DIODES |PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans

S3MFE3V 61p  I0OMF 25V sipl 2t x 17 9% 9 IN4001 63p § PIN 2Pin 1204 (iF/v); 1/25, 2/25, 4/25, 4.7/10, 5/25, 8/25, 10/10, 10/50, 16/25,

1O0LF 40V 61p  100LF 63V 146 24 x 57 (Plain)  —— 19p IN40027ip . 3Pin 13p]22/63, 25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 61p. 50/50, 8p.

4:,,‘1; 63V 63p I50uF 16V 63p | 2t 7 31" (Plain) — l6p IN4003 9p [ 2.Fin 180" 16p | 100/50, 200j25, 11p. 250/50, 18p. 500/10, 11p. 500/25, i5p.

68F 63V 6ip 150uF 63V Ispf 5 * 31 (Plain)  — 29p IN4004 93p | 553 Jack  20p §500/50, 18p. 1000/10, I5p. 1000/25, 22p. 1000/50, 40p. 2000/10,

8.0LF 40V 6 p  220uF 6-4véip | Insertiontool’  73p 73p IN4005 13p } 2:3mm Jack 13p | 20p. 1600/100, 90p. 200025, 30p. 2000/100, 95p. 2500/25, 38p.

10uF 25V 61p  2204F 10V 6ip | Track Cutter 56p S6p IN4006 14p § Phone P | 2500/50, 62p. 3000/50, 80p. 5000/25, 66p. 5000/50, £1-10.

VohF 63V 6 230uF 16v an] Pins, Pkr. 50 22p 22p IN9I4 7 HI-VOLT: 8/350, 19p. 16/350, 22p. 32/350, 33p. 50/250, 20p.
& 2 o 2 PYSOCKETS 100/100, 20p. 100/250, 30

g AU LR T folkdidivine

15uF 63V 6ip L 20| TRANSI s 3 3Pin 10p| METALLISED PAPER CAPACITORS

16uF 40V 6ip  330uF 63V 25p N S‘TOR QAS, 420 l5pinie0” 12p | 250V: 0-05uF, 0:1uF, 6p. 0-25, 6p. 0-5uF, 73p. I uF, 9p.

22uF 25V 6ip  470uF €4V 9p | ACI26 16ip BC2I2L 12p | QAT 9D Y <y jack  I5p | 500V: 0-025, 0-05, 6p. 0'1, 6p. 0-25, 7ip. 05, 9p.

22uF 63V 6ip  470uF 40V 20p| ACI28 22p BC2I3L 12p f QABI 1P § 3 500 jack 13p§ 1000V 0-01, I 1p, 0-022, 13p. 0.047, 01, 15p. 0-22, 23p. 0-47

32uF 10V 6ip 6B0uF 16V ISp| BC107 11p BC2I4L 17p | OA200 8P| bhono op l28p. c e s R s ’

33uF 16V 6jp 6BOuF 40V 25p | BCI0B 12p OC44  18p

33uF 40V 6ip 1000uF 16V 20p | BC109 13p OC7i 13p { Integrated Screened Wire, Metre 6}plNEW CAPACITOR KITS

32uF 63V 6ip 1000uF 25V 25p | BC148 12p OC8I 16p | Circuits Twin Screened Wire, Metre 12p — Please send for List

4TuF 1OV 6 1500uF 64 15p | BCI49 12p OCI70 23p f uAT09C 50p[Stereo Screened Wire, Mecre 12p e LS ———
H i 1500uF 6V 25p | BCI182L I12p TIS43 33p | uA741C 55pConnecting Wire, All colours, Metre 2ipINOTE: ALLSTOCK ADVER-

47uF 25V 64p  2200uF 1OV 25p | BCIB3L 12p 2N2926 lip | uA723C £) |Neon Bulb, 90V Wire Ended 5 for 24 TISED 1S SUBJECT TO

47uF 63V 6ip 3300uFé4 26pl BCIB4L 13p 2N3702 1p | ZN414  £1:320Panel Neon, 240V, Red, Amber, Clear  16ip AVAILABILITY

i {[
i
4}tin x 34in METER. 30uA,
50uA or |00uA, £3-65.
MULTIMETER Model C-7081
GN Range Doubler 50,000 ohm/
volt High Sensitivity Meter o
£14-40. LT
METER
TAPE ) Model D62
T e
RECORDER 20,000 ohm/
e 5 ¥ volt, £7-00.
METER g ]
500uA, 70p :
CARDIOID
DYNAMIC
MICROPHONE e ~ /
Model UD-130.  Fre- Ty _ry.
quency response 50- 3 WATT STEREO
15,000¢/s. Impedance
Dual 50K and 600 ohms, AMPLIFIER
£6-55. £4-30

All above prices include 10% V.A.T. Please add 10p for P.& P. on
orders under £5. LARGE S.A.E. for List No. 10. Special prices for
quantity quoted on request.

M. DZIUBAS
158 Bradshawgate « Bolton « Lancs. BL2 1BA
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WORK POSITIONERS -300 SERIES

The required work position is
firmly secured with a patented
ONE KNOB CONTROL, a
unique feature of COLBERT
POSITIONERS.

A series of special holders is
available for various types of

Colbert Pana-Vise WORK
POSITIONERS are specially
designed to quickly and easily
achieve the most CONVENIENT
COMFORTABLE and TIME-
SAVING work position.

Available with vacuum clamp or
screw-on base. They can be

ROTATED. TIPPED. JJ«L;!!EES work
tvavEggo ELE Full details available on request.
Distributors:

SPECIAL PRODUCTS DISTRIBUTORS LTD.
81 PICCADILLY, LONDON, W.1 Tel. 01-628 9556
Cables: SPECIPROD LONDON (made in U.S.A.)
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Learning by Experience

By now many readers are prob-
ably thinking that my presentation
of the subject shows rather much
bias, considering that 1 have said
more than once that I am not easily
convinced. If this is so, I can only
repeat that [ constantly seek proof
that a phenomenon is not explain-
able by normal means, but here it
must be clearly understood what we
mean by normal.

My own belief is that ESP covers
a number of presently little-known
phenomena, as well as completely
unknown ones. But let me give a
simple example. Most of us can
drive a car or motor-cycle, or at
least a bike. Whatever you can drive
or ride, cast your mind back to the
early day of mastering your vehicle.
Remember how you used to panic
and force the gear into reverse at
about 30 m.p.h., or steer the handle-
bars to the left when you were
falling o the right.

But whatever the mistake, you
knew better at the time, but your
conscious mind was panicked into
doing either the wrong thing, or the
right thing too late. But how many
times do you find yourself doing
silly things like that now? Not very
often, if at all. This is mainly
because you have conditioned your-

self to take the proper course
automatically. But how?
Well, we cannot be certain

exactly, but we do know that prac-
tice makes perfect, and that we do
not have to think out reasons for
doing some things once experience
has taught us they are the right
things to do at particular times.

The examples above are con-
cerned with facts that conscious
learning has precipitated into our
sub-conscious mind, and are treated
as facts which are known to be true,
so our conscious mind can con-
veniently forget about the experience
that taught them to us.

Subconscious Learning

But it is not only conscious learn-
ing that can take place. Experiments
using lower forms of animal life,
where conscious thinking is absent
or near-absent, show that experience
is learned at a different level, but
certainly learning takes place, When
assessing results of experiments.con-
cerning ESP we must always look
for this kind of learning. Not that
it will preclude the existence of ESP
altogether but simply that it enables
us to categorise what is responsible.
At present, 1 would consider the
subconscious learning process as a
legitimate ESP phenomenon, be-
cause it cannot be placed in the
group of experiences using the five
senses.

Subconscious learning is a very
useful asset, and it is a good idea

to try to cultivate it. 1 first dis-
covered it after trying to find out
what it was that certain successful
people had in common. To me it
appeared that people I knew who
seemed to “get on” did so without
flustering and without going about
everything deliberately. They seemed
to have a curious quality of being
able to stay in top gear in everything
and very rarely had to change down.
Was it, I wondered, that their suc-
cess made them carefree, or could
it be that they owed their success
to the state of mind of keeping
their cool?
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Many years taught me a lot about
this. 1 tried to take things more
lightly whenever I could, and if 1
met obstacles which seemed unsur-
mountable, 1 just passed them over
and left them for another time,
rather like you are told to do in
an examination when you don't
understand a question. Come back
to it later, By this means, you
would expect to get along all right
on all the easy stuff, but later on
you would expect to be faced with
a mountain of insoluble problems.

Limitations of Logic

Logically, this would be true. But
statistically, the experience is quite
different. In the intervening time,
each problem seems to have turned
itself around, to show a quite dif-
ferent side, which then Ilooks so
simple that you wonder why you did
not turn it round in the first place.
But you couldn’t. because your
conscious mind is logical, and logic
is certainly not the solution to all
problems.

Of course, the problem itself had
not altered, but ever since the time
that you looked at it initially your
subconscious has been working,
unbeknown to your conscious mind,
on the problem, and has presented
the facts, probably quite randomly,
and arranged them in a way that
logic 'would not have led you to on,
its own. Hence, you suddenly see a
chink of light and this could be the
very thing which leads to the solu-
tion you require.

I must stress that some of the
above is based on suppositions, as I
doubt if any true analysis has been
carried out (or even could be) on
the actual workings involved.

If you are doubtful about the
validity of what 1 have written,
why not try out a few exercises
for yourself. Select a few jobs
which are not vitally important for
starters, of course, or even invent
an experiment or two. For instance,
try your friends at judging quanti-
ties of small identical items, such
as beads, beans or dried peas. You
will be amazed how accurate some
become at selecting say, 30, 50 or
100. Now, if in your first attempts
someone arrives at EXACTLY the
right number, then you may (or may
not) have reason to question
whether another form of ESP has
crept in, as experience, conscious or
subconscious, cannot be seen to be
involved.

Decision Makers

You may well wonder why I have
dwelled upon the subject this month,
in the form 1 have chosen. But 1
assure you, it is very relevant to
what I wish to present now and
later. Firstly, it has now been estab-
lished that many people in top
managerial positions make decisions
which they cannot at the time
justify by any particular logical or
statistical data. Naturally, it is hard
to get an admission out of such
people, as admissions to this sort of
thing would appear most unscientific.
But such decisions later prove to be
right, against all evidence of facts
available at the time.

A detailed analysis was made of
results of some special experiments
and is covered in detail in Vol. 1
No. 7 of the Journal of Paraphysics,
in an article by Prof. John
Mihalosky, Newark College of
Engineering.

This article is of great interest,
and I am going to quote here a
few extracts from its text. A number
of top decision-makers were asked
how they came up with the particu-
lar decisions they had to make,
many upon which millions of
pounds profit or loss might hinge,
and the answers were: “I don’t
think businessmen know how they
make decisions. 1 know I don’t”
and “You don't know how you do
it; you just do it” and “There are
no rules’y and “It is like asking a
baseball player to define the swing
that has always come natural to
him” or, as one put it, “Whenever
1 think, I make a mistake”. One
even said, “I have found that some
of the most horrible mistakes we
have made came after I ignored
my intuition under the pressure of
what looked at the time like un-
shakeable evidence”.

Well, what do you think?
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DEVICES

. ...APPLICATIONS

PROTECTED POWER TRANSISTOR WITH A GAIN OF A MILLION

HE NEW LM395 series of devices available from

National Semiconductor look like a normal TO3
power transistor, but are actually integrated circuits
which behave like fast npn power transistors with a
current gain of the order of a million. They contain
some fifty internal components, including 21 tran-
sistors.

The protective circuits incorporated in these devices
are one of their most important features. If the tem-
perature of the chip exceeds 165°C, the power output
stage is shut down. This enables a much smaller heat-
sink to be used with safety than would otherwise
be possible. In addition, a current limiting circuit
prevents damage to the device by excessive current.

Any number of the devices can be connected in
parallel to increase the current capacity, since no
device will pass more than the limiting value of the
current.

THE LM395

The LM395 is the most economical device in the
series, the price being about four times that of the
well-known 2N3055 power transistor. The LM195 and
LM285 are similar to the LM395, but can operate
over a wider temperature range and have the higher
maximum operating voltage of 42V.

The LM395 may be destroyed if the maximum
permissible voltage rating (36V) is exceeded, but it
is almost impossible to destroy it in any other way.

Even if this device is destroyed by the application
of an excessive voltage, it will become open circuited

and will protect other devices in the circuit. (A normal
power transistor becomes short circuited if an
excessive voltage is applied to it.)

CONNECTIONS

The connections to the LM3395 series of devices
are shown in Fig. 1. It should be noted that the
case of the device is connected to the emitter elec-
trode. It is expected that the same type of device -
will be available in the smaller TO5 package in due
course.

The typical base current is quoted as 3unA. If a
current appreciably greater than this is fed into the
base, the collector voitage will fall to its saturation
value of about 1-8V for collector currents of up to 1A.

It was found that the device conducted when the
base was open circuited, but became non-conducting
when the base was connected to the emitter.

The switching time is typically 500ns.

TYPICAL APPLICATIONS
1. Simple current limiter

The circuit of Fig. 2 forms a very simple current
limiter. The internal circuit of the device limits the
collector to emitter current to about 2A (minimum
1A at 15V). When no heatsink was used with an
LM385 in this circuit with a 6V supply, the current
fell to about 0-5A after a short time as the device
became hot.

If the base connection is switched from the collec-
tor to the emitter of the device, the collector current
will fall to the quiescent value of a few milliamps.

EMITTER

} {CASE}

A
COLLECTOR

Fig. 1. Connections of the LM395 series of
devices (looking at underside)

CURRENT *

 I6)

LM 395

Fig. 2. A simple current limiter circuit using the
LM395
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+15V
{APPROX]

LOAD

LM 395

Fig. 3. A simple time delay circuit

+15V

4

Fig. 4. A very high impedance emitter follower
circuit

The base current which must be switched is very
small and one could, for example, use the output
from a TTL circuit to control a current of at least
1A in the emitter-collector circuit.

2. Time Delay

A very simple time delay circuit is shown in Fig. 3.
When S1 is opened, C1 discharges through R1. The
LM395 remains fully conducting until the voltage
between the base and emitter falls below 1V. When
the values of R1 and C1 shown are used, the current
in the load begins to fall about ten seconds after
S1 is opened.

The load shown in Fig. 3 is a lamp, but other types
of load may be used. The maximum current is about
2A and this will not be exceeded even if the load is
accidentally shorted.

3. Emitter Follower

An LM395 emitter follower circuit with a very high
input impedance is shown in Fig. 4. The output voitage
is fed back to the junction of R1 and R2 so that
the voltage across R1 remains almost constant.

This feedback arrangement ensures that the input
impedance is very high. The resistor R3 is required
to prevent possible oscillation and should be used
in all LM395 emitter follower circuits.

The circuit of Fig. 4 can be used to control a
current of over 1A in the load using a control signal
of high impedance.

4. 1A Regulator

The circuit of a voltage regulated supply which can
deliver up to 1A is shown in Fig. 5. The output can
be set anywhere in the range of 4-5V to 30V by
adjusting VR1. The output current is automatically
limited by the circuits inside the LM395.

The LM305 device is a voltage regulator which
accepts an unregulated input at pins 2 and 3 and
provides a regulated output from pin 8. The latter
controls the LM395 which is connected as an emitter
follower.

The voltage controlling signal is taken from the
tapping on the load in the emitter circuit.

5. Power pnp transistor

If one requires a pnp circuit which is equivalent to
the LM395, one may use the arrangement shown in
Fig. 6. When a current is taken from the base lead
through R1, the transistor TR1 conducts and supplies
base current to the LM395.

This circuit has the same thermal overload protec-
tion and current protection as the LM395 itself. It
may be used in the same way as an LM395 with all
polarities reversed.

The LM395 can also be used in operational amplifier
circuits which must provide a high output power, in
high power oscillators at frequencies up to 1MHz, in
switches with optical isolation, etc.

Further details on the LM395 series of devices are
available from National Semiconductor, The Precinct,
Broxbourne, Hertfordshire. .

s

Fig. 5. A one amp voltage reguiator with current
limiting

)
I INPUT 7TO 3BV
c3 SpF
R1 10kN |
LM 395
QUTPUT
L5 T0 3V
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R2 15k N1
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Fig. 6. A pnp circuit for a power transistor with
thermal overload and current limiting
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HIS article describes a bench power supply using
T the minimum of components without sacrificing
performance. Normally power units with similar
specifications cost anything up to £30; this unit
should cost much less than that,

One of the items that makes power supplies
costly is the meter which so many people rely on for
accuracy when setting up the output voltage. This
device however is inaccurate or, to be more correct,
will only typically be 2 per cent accurate or worse,
which is the tolerance on most meters.

The power unit described here uses no meter and
is as accurate as the tolerance on a chain of switched
fixed resistors with which the voltage can still be
read directly. As can be seen from the illustrations
the output voltage is set up by the use of thumb
wheel switches and on the particular unit shown the
output voltage is in fact controllable from zero volts
up to 19V in IV steps.

BASIC CIRCUIT

The basic circuit is shown in Fig. | from which it
can be seen that the mains supply transformer is
provided with two secondary windings. One, identi-
fied A, is the power supply source proper, whilst the
second is a low current winding which powers the
regulator chip ICI. This floating mode of powering
for the chip allows the sweep of voltage fed to the
error amplifier in the regulator to be increased
beyond the limits of the voltage of the main power
supply.

In this way it is possible to control output voltage
from 0 volts to full voltage from winding A.

In addition to allowing full sweep of the output
voltage, the use of this floating independent supply
for the chip also assists in regulation. Clearly the
regulator supply will not vary in the same way that
the main supply will as the load is varied.

The circuit is simple and effective in regulation
and has the added advantage of being flexible on
the current front. By selection of the series regulat-
ing transistor the unit can be preset to supply up to
250mA, 1A or 2A whilst using the same control
board. The only other basic alteration to increase
current output is of course the provision of a suit-
ably rated transformer.
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PLY

SPECIFICATION . ..

Supply
Output Voltage

Output Current
Output Regulation
Line Regulation

Ripple
Output Resistance

Temperature Coeff.

230V + 20V, 50/60Hz
Up to 0 to 19V in 1V
steps or as required
(see text)

250mA, 1A or 2A
0-08 per cent

For 10 per cent line
variation is 0-05 per
cent

3mV

10mQ

0-02 per cent

The voltage regulator used in the circuit is the
723, generally available from several manufac-
turers. This chip contairis an accurate reference
source, an error amplifier and a controlled output
with current limit facilities.

Operation of the output is effected as a result
of variations in the measured voltage, in this case
the output of the main power supply, being fed to
the error amplifier which then controls the output
to maintain the main voltage at a constant level.

Current limit is achieved by placing a known low
value resistor, in the present case RI, in the regu-
lated supply line and making use of the voltage
developed across it (which is proportional to current
through it) to operate a limit on the current allowed
through the main supply. Frequency compensation
is provided on the chip through a feedback link to
pin 13 via capacitor C4,

OPERATION

The regulator supply, winding B, is rectified by
bridge rectifier D2 and smoothed by C2 before pass-
ing to pins 7 and 12 of the i.c.
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Similarly, the output of winding A is rectified
by diode bridge D1, smoothed by capacitor C1 and
then subjected to regulation as a result of the output
current and voltage requirements. Control is effected
mainly by the series transistor TR1 in the case of
250mA output or TR2/TR3 in the case of 1 or 2A
outputs. Connections for the three forms of circuit
are shown in Fig. 1.

Resistors R2 and R3 are used either in parallel or
associated with TR2 and TR3 which are run in
parallel. Thus they present a 1-1€2 series resistance.

. The main sensing and control signal is obtained

from the series chain R4, VR2 and R6, being tapped
from this chain and fed via R5 to pin 4 of the
regulator i.c. Resistor R4 determines the output volt-
age and can be made up in a number of ways.

In the prototype R4 is formed of a series of dis-
crete resistors selected to give unit and decade
switching of the output voltage from 0V to a maxi-
mum dependent on the output of winding A. In
the prototype this is 19V. Selection of the resistors
is by means of two thumbwheel switches S3 and S4
connected between points P3 and P4 of the circuit
although of course rotary switches or, for that matter
a 10-turn potentiometer, could be used if desired.

In order to allow the controlled voltage to be
swung down to zero volts the non-inverting input of
the error amplifier in the regulator chip is connected
to the negative output rail whilst the inverting input
is connected to the sensed voltage. In this way the

Fig. 1.
supply showing the added transistors required to provide

negative supply to the i.c. from winding B is nega-
tive with respect to the negative of the main output
by the same value as the reference voltage.

Any variations in the main output are fed back
into the regulator and serve to control the output in
the opposite sense, thus giving stabilisation. The
chain including VR2, R6 and R4 serves to set the
point about which stabilisation occurs.

Preset potentiometer VR2 serves to ensure that the
current through the chain is 10mA, a value at which
the values of the step resistors selected by S3 and
S4 can thus become 1k and 1000 respectively for
steps of 10V and 1V respectively. In this way the
output voltage control is as accurate as the resistors
selected so that 1 per cent resistors give a control
function to 1 per cent and 0-1 per cent to the same
01 per cent level.

EARTHING

It will be seen that neither side of the output is
earthed to the chassis or to an output earth point.
This allows the unit to be used in any configuration
of other units;|to supply, for example,ithe positive or
the negative half of a double supply or perhaps
even be used in series with another supply to uprate
the output voltage.

An earth terminal connected to the unit case is
mounted on the front panel and can be connected
externally as required to either rail.

Basic circuit diagram of the switched power
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Components . . .

Resistors
1 1Q 1W, wire-wound (n.i.) for 1A version
R2 220 2W
R3 220 2W
Ré4a 1kQ or as required, see text; 1% or better
Ré4b to j 9 x 100Q or as required, see text, 1% or
better
R5 2:2kQ2 2%
R6 390Q 2%
Potentiometers
VR1 100Q pre-set

VR2 1kQ pre-set

Semiconductors
D1
D2
TR1
TR2
TR3
I1C1

10DB1A bridge rect.
10DB1A bridge rect.
BD220

2N3055

2N3055

723 d.i.l. stabiliser i.c.

Capacitors .
C1 2,200uF, 25V
C2 470uF, 50V
C3 0-047uF
C4 0.047uF
C5 470uF, 25V

Switches
S1 D.P.D.T. mains switch
S2 D.P.D.T. miniature 2A d.c. toggle
S3 Digital Thumbwheel (Birch Stolec Ltd.)
S4 Digital Thumbwheel (Birch Stolec Ltd.)

Transformer
T1 240V, 50Hz I/P, 18V r.m.s. @ up to 2A and
22V at 250mA O/Ps. Type 1069, £3-85, Zeta
Windings, 26 All Saints Rd., London, W.11;
Toroidal form is Type T1182 from Siga
Electronics Ltd., Sandy, Beds.

Miscellaneous
Case, terminals, p.c.b., 1A|fuse (FS1) and holder

Fig. 2. Printed cir-
cuit master for the
power supply

Fig. 3. Layout of
components on the
circuit board of Fig. 2
identifying the flying
leads to other cicuit

devices
+ve
Output
~ve
-
Oz Output
o~ ToTR2/TR3
wiper 54 ]
Three holes’Z 3mm fixing (i — S3R,
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CONSTRUCTION

As can be seen from the illustrations, construc-
tion is simple and in fact is quite flexible since some
of the options used in the prototype can be altered
to suit individual requirements.

For example, whilst the printed circuit board and
layout shown in Fig. 2 and Fig. 3 includes only the
main components of the circuit, with the trans-
former and switched resistors mounted elsewhere,
some constructors may wish to have a much larger
board and mount all or most of the components
thereon.

As has been noted, switch S3/S4 could be replaced
by a rotary unit or even by a potentiometer if re-
quired or even by a fixed value resistor if only one
output voltage is required. It should be remembered
that any deviation from the electrical arrangement
suggested might degrade the performance by intro-
ducing errors so alterations in this part of the circuit
should be viewed with some care.

A single-throw mains switch with self-contained
neon indicator was used in the prototype but of
course any suitable arrangement can be used here
as in the switching of the d.c. rail by switch S2.
This latter is included in the circuit so as to avoid
build-up and decay time problems which occur when
switching the mains supply. The latter being switched
ON most of the time and supply switching being
effected in the d.c. rail.

There is no particular problem with the remainder
of the assembly except perhaps with the power
transistors used at TR2 and TR3 where these are
needed. In the prototype the output was set to TA
so that only TR2 was required. The (or each) device
is mounted on the back panel of the unit using the
mica insulating washer supplied with the transistor
so as to avoid shorting the transistor to earth.

MAINS TRANSFORMER

A toroidal transformer was used in the prototype
as one was to hand and in any case is smaller than
its more normal counterpart, thus allowing a smaller
case to be used. Using a toroidal transformer the
radiated magnetic field is also smaller than with a
conventional device, but either may be used if
required.

The square holes in the front panel for the thumb-
wheel switches were cut by first drilling and then
filing. If some other form of switching is used then
obviously this step is avoided.

Finishing touches have been added using Letraset
over the top of a coat of paint followed by fixing
varnish to give a professional appearance.

TESTING

After assembly the first thing to check is the
isolation of the power transistor/s case/s. A simple
resistance check here and at the mains input lines
to ensure that nothing is shorted to chassis or else-
where is always valuable at this stage.

Switching on the supply should now illuminate
the mains neon indicator and of course produce
voltages in the circuit. Check that the voltage across
C1! is not less than 22V. That across C2 should be
not less than 28V and not more than 40V.

The output level is set quite simply by placing a
voltmeter across the output, setting the switches to
give a 1V output and then adjusting VR2 until the
output is indeed 1V.

Practical Electronics September 1974
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CURRENT LIMITING

It is quite simple to set the current limit to the
required value. Take the case of a 1A unit. Set the
output switches to the 10V position and connect a
10¢} load so that a 1A current flows. Monitoring the
output voltage, adjust an added current limiting
potentiometer VR1 between points Pl and P2
(shown dotted in Fig. 1) till the output voltage just
starts to fall. Turn the potentiometer back a little so
that the supply is operating in the regulated portion
of its curve and the output is now set to limit at
just over 1A. The potentiometer may now be re-
placed by fixed resistors if required. If VRI is not
used at all and the load current determined by R1
alone then points W and P! on the circuit should
be shorted together.

A simple way of testing this is to leave the meter
connected, remove the load and then to switch on
with the meter switched to a range greater than 2A.
In this case the meter forms its own load and the
reading should be just over 1A.

A check of the voltage over the load(meter) will
show that this has dropped to a very low level.
This illustrates the way in which this design acts
to protect load circuitry connected to the output
when shorts exist in that load.

Exploded view of the prototype power supply show-
ing the use of a toroidal mains transformer, digital
thumbwheel switches and the power transistor
mounted on the rear panel
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INGENUITY

UNLIMITZD

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 awarded
payment according to its merits.

1G. 1 shows three gates of the familiar 7400
F connected via Rl and C! to form a relaxation
oscillator continuity tester. The output is fed through
the remaining gate. which acts as a buffer amplifier.
to LSI, a miniature earphone. With the values shown
for R1, CI and LSI the frequency is about 800Hz.
Virtually any earphone or loudspeaker can be used.
If one of a lower resistance is chosen the signal may
be unacceptably loud, but can be reduced to any
level by inserting a suitable series.resistor.

The test leads can be in either positive or negative
supply. When they are joined the note will sound
and the current flowing will be about 8mA. The
oscillator will continue to sound until the battery has
run down to three volts or less.

ERY few electronic organs manufactured before

1970 are equipped with facilities for remote
control of an automatic rhythm device. This circuit
is activated by an audio signal from the lower
manual (or pedal). making it possible for the per-
former to play the prelude on the upper manual
and the pedal. and when the first note is played on
the lower manual, the rhythm accompaniment is
started.

At the front end of the circuit two alternatives
are shown: a high impedance input for connection
to the lower manual toneshaper output of an elec-
tronic organ, and an electromechanical Hammond

&Z. Husy
% IC1
‘ ; SN 400N
LA 3 LS1
12 &J' 1500 I
Ci ]
ufF 8 6
L]
s
R1 g /
2%l
ol &
v
T7

Fig. 1. Integrated circuit continuity tester

When the test leads are connected across a resis-
tance a higher note is produced. The device is use-
ful up to some 400 ohms or so and is just audible
across | kilohm. The smallest resistor which can be
distinguished from no resistance at all is about 4
ohms.

Diodes, if tested so that they are reverse biased,
do not of course make the oscillator sound. If
forward biased the note is about a third, musically
speaking, higher than when the leads are shorted.

The polarity of the test leads should therefore be
marked. Capacitors of 40uF and up give a chirp
as they charge.

R. Parfitt, Croydon.

S _ &

organ connection using a transformer and a series
resistor.

The transformer could be any output transformer
for use in portable radios with a ratio of 1 : 10 to
I : 1,000. An incoming signal will be amplified
through TR1 and TR2, and turn on TR3. If S1 is
closed, a current will pass through to TRS, triggering
the bistable, causing the relay to pull in. S2 and S3
are used for manual start and stop.

K. B. Sorensen,
Copenhagen,
Denmark.

+f%oZOV

From lower
manual toneshaper

100 k1

RLA{

Siemens
$6500/422

o—
10
3 TR1,2. 4,5, BC108
TR3 BCI58
o ov
™ —
Ratiof 10
From8' T 1:4000
busbar 5
8'drawbar

12
790

Practical Electronics September 1974



TH]S is a simple project for all those golfers who
feel they have the need to measure the length
of their drives.

The distance is measured by counting the number
of revolutions of the wheel of the golf trolley. Hav-
ing 12in diameter wheels, one revolution of the
wheel of the trolley under load is very nearly one
yard (=d).

A small magnet was fitted to the hub of a wheel
and a dry reed switch fitted to the axle. Each revo-
lution closes the contacts briefly, but not for long
enough to operate the counter.

A simple monostable is included to extend the
time of the pulse long enough to operate the awk-
ward counter (see Fig. 1). The time interval is
adjusted by changing the value of capacitor C1 but
6-8uF was found to be adequate.

The counter draws about 18mA at 36V, so a
switching transistor is included. This can be any
npn type capable of handling the current.

D. F. Woods,
London N11

+3v

R2 68kQ
6-8kL
bt
f}; F Is °
-8yl
oy U | aNz2t9
[ 4 5
ICI 6 ¢
' Huase P 3
s® 2
£ z d L]
red spot or flat
oncage
ReedRelay !
Rl Contacls’ l 52
A P
O
22k S %
7%

Fig. 1. Circuit of the distance measurer for
golfers

IKE A few thousand other parents, 1 quickly
L learnt this Christmas that a train set has only
one speed, this being set by the age of the battery.

Worse still, a well-used model eats batteries at the
rate of one a day. Obviously something better was
called for and the circuit of Fig. | was developed.

Components D1, D2 and Cl form a conventional
supply. Positive going pulses are passed via D4 and
D5 to the divider R1 and VR2 where they are
tapped off. As soon as the pulses exceed 07V, TRI
is switched on. How early or late in the cycle TRI
is switched depends on the setting of VR2. D7 and
D8 clip the driving pulses.

Transistor TR1 in its turn switches on the con-
stant current generator RS, R6, D6, TR2, and TR3
which should turn very hard on. Thus at the rails
we have constant amplitude, current limited pulses

of variable width with a repetition frequency ot
100Hz.

Diode D3 shields the circuit from the back e.m.f.
of the motor. C2 is an r.f. suppressor.

The design is robust enough to work into an
open or a short circuit. TR3 is mounted on a.small
heatsink.

Obviously train sets vary, but for a loaded train
to be derailed while going flat out on a radius of
15in, an h.t. exceeding 20V is required across Cl.
At the other extreme a well oiled motor on a clean
track can be made to creep around at one inch per
second.

One final word of caution: if the circuit is to be
used only by a child, please enclose it in a sealed
metal container with a good earth connection.

J. Vella
Carlisle

METAL CASEZ

2N3055
34200V
Sia
J _‘{ . Fig. 1. Circuit of the toy
! train speed controller
)

MAINS INPUT
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HE circuit of Fig. | shows a decoder capable of

dealing with @ two-channel system. It was
developed as a result of work carried out with the
Radio Control System described in P.E. in December
1971 and the following two issues.

The section of the circuit enclosed in a dashed
line replaces the re-triggerable monostable and asso-
ciated components of the earlier system and can
be used in its place to supply the clear pulse to the
shift register for more than two channels if required.

Positive pulses are fed from the receiver (if

negative then they can be inverted by a spare gate).

TR is held on by the input voltage whilst the pulses
are being received and remains on for a short time
after the second pulse.

When TRI turns off a positive pulse through C3
turns TR2 off for a short time. It is normally held
on by R3 connected to the OV rail. This produces
the required negative-going clear pulse.

The outputs from the edge-triggered flip-flop are
fed to two gates along with the input signal and the
separate outputs are obtained. The unused J and
K inputs are connected to positive to give better
noise immunity. A. Sansome. Sutton Coldfield.

v

REVIEWS

EFFECTIVE TECHNICAL WRITING AND
SPEAKING

By Barry T. Turner

Published by Business Books Ltd.

206 pages, 94in x 6%in. Price £4:75

HE so-called “communications explosion™ places
T greater and heavier responsibilities upon all
communicators, whether they be scientists, engineers,
technical writers in industry, or contributors to the
technical press.

This book has been prepared to help those who
may be called upon to present technical information
through the medium of the printed or spoken word.
The author is Professor of Industrial Management,
University of Newcastle-upon-Tyne. The work is an
excellent textbook covering the special requirements
and practices involved in the many forms that
communication can take.

Technical report and article writing, technical
business correspondence, preparation of specifications
and standards, handbooks and manuals, and patent
writing receive individual expert consideration.

On the aural side, the preparation and delivery
of talks and lectures, and the running of meetings
receive detailed treatment.

792

As would be expected, this book is itself a good

)
example of the doctrine it preaches: clear exposition
of facts, good division and arrangement of contents,

supported by many useful references for “Further
Reading,” and finally nicely rounded off with an ex-
tensive and valuable collection of appendices.

An indispensible companion for all who, whether
in the course of duty or by choice, have at times
to perform in the role of a communicator of tech-
nical information. F.E.B.

SEMICONDUCTOR DEVICES:
Testing and Evaluation
By C. E. Jowett
Published by Business Books Ltd.
134 pages, 94in X 6%in. Price £5-00

HIS is a specialist’s book, and is probably unique.
It deals with the subject of standard compre-
hensive testing of semiconductor devices within
industry. Thus its appeal will be chiefly to those
engaged professionally as designers or technicians
and to college and university students. To such
readers, this volume will no doubt constitute a
definitive source of reference, and its recommenda-
tions and procedures are thus likely to become
widely adopted.
The tests described are divided into four classes:
environmental, mechanical, and electrical tests for
transistors and diodes. F.E.B.
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NEXT MONTH...

A Free 24-page booklet packed with technical data and near
equivalents for over 400 popular transistors. This booklet will
be an invaluable guide for the constructor and experimenter.

THE CONTENTS FOR OCTOBER INCLUDE

X\ INTERCOM TOUCH SWITCH

B = A special project that has been \ A multi-purpose proximity switching
. designed using the principles unit with many applications. In the
/ described in our popular begin- home it can be used for operating
({ \\ lights, automatic doors, heating and
i\ L&\\

ners' series ‘‘First Steps In
ventilation systems, or as an alarm.
In industrial applications the unit can

Circuit Design.”’
be used as a proximity switch on

This intercom can be used any-
where in the home and is ideal

as a monitor for the children’s machines for control or safety pur-
room. poses.

VOLTAGE CONTROLLED FILTER

Designed specifically for use with a synthesiser, this circuit may however be applied to any audio signal.

THE DEMAND WILL BE ENORMOUS SO WHY NOT ORDER YOUR COPY FROM YOUR NEWSAGENT —NOW!

RACTICAL

ELECTRONICS

Because of prevailing production problems, no firm publishing date can be announced for the
October issue. Readers are advised to check regularly with their local supplier from mid-
September onwards. ¢
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DETEGTORS

... FOR HOME - FACTORY
CARAVAN - BOAT

By J. C. PERRETT

Several circuit variations using state-
of-the-art catalytic gas{smoke detec-
tors to indicale the presence of sush
dangerous materials as methane, pro-
pane or butane

THE increasing use of portable gas stoves in cara-
vans and boats each year brings its own crop of
accidents, so that any instrument which might give
adequate warning of a dangerous situation must be

. considered useful, particularly if it is easy to build

and use.

The various circuits described in this article meet
this sort of demand, and may be used either as
alarms or monitors for changing levels of gas or
smoke in the home, boat, caravan and even industrial
environment. A total of six circuits are shown. The
first is a general test circuit which allows the user
to e¢scertain the performance of the sensor used with
any type of gas or smoke.

Other circuits include mains driven umts which
may trigger audible alarms or lamps, and a portable
battery/mains unit which allows operation from
dry batteries, suiting the circuit to leak detection of
gas from pipes or tanks. The sensor is remote from
the instrument.

The penultimate circuit discussed is that of a twin
station unit designed specifically for use in boats
from either 12 or 24V. A multi-station unit is
discussed as an experimental project.

THE SENSOR

The systems proposed use one or other of the
Figaro Engineering sensors described in the July and
September 1973 issues of Practical Electronics. When
the sensor is exposed to fresh air it assumes a high
resistance state but as it absorbs de-oxidising or
combustible gases such as hydrogen, carbon
monoxide. methane, propane, butane, alcohol, or the
carbon dust contained in smoke, the resistance
decreases.

“ ¢ : A,
o i Yy
The devices vary in characteristic. Type 308

sensor has a very long warm up fime of between
5 and 10 minutes and is, therefore, better suited for
use where only occasional turning off or on is
required. However, the device is very sensitive to
carbon monoxide and smoke.

Three other types of sensor are available and are
suited for high voltage use up to 100V. These are
the type 109 general purpose detector requiring a 1V
heater and a 4k{} load which takes 2 to 3 minutes to
warm up and the 105 which has a warm up time of
approximately 14 minutes.

Finally, the type 102, suitable for carbon monoxide
and smoke detection, has a 1V heater and requires
5 to 10 minutes warm up time.

The life of all devices is approximately two years
with normal use.
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CIRCUITS

Fig. | shows a basic experimental circuit which
will allow a reader to determine for himself the
reactions of the transducer to various stimuli if
VRL7 is plotted against concentration of the
stimulus in air.

An alarm may constitute almost anything, though
a 6V bell is used in the most simple prototype.
Because the current for the bell (Fig. 2) is fed
through a thyristor, the bell becomes polarity
conscious. This unit may be simply built on a piece
of tag strip and is useful for permanent site moni-
toring of environments where gas appliances are
used.

The components to the left of the line. Z-Z in
Fig. | constitute a mains power supply and is
repeated in some following circuits and denoted
by the reference to Z-Z in those figures.

The circuit of Fig. 3, the first prototype, is also
mains operated, but includes meter monitoring and
a light which gives visual warning of a pre-
determined level of gas.

The alarm is driven by monitoring the voltage
across transducer using the meter bridge circuit, DI
to 4. This voltage is also applied to the base of TR1.
The 1kQ VR?2 is the alarm sensitivity control which
attenuates the voltage available to drive the base

COMPONENTS . . .

Resistors
R1 4.7Q 4W
R2 1-8kQ 4W
R3 1:8kQ24W
R4 470Q

Potentiometers
VR1 5kQ Lin.
VR2 1kQ Lin.

Semicondulctors
D1to4 OA91 (4)
D5 1N4001
TR1 BC107
TR2 BFY50

Miscellaneous

F2 2A fuse and holder

GD1 TGS 308 or TGS 202 and
B7G valve holder

LP2 6V bulb and SL90 holder

LP3 6V bulb and SL90 holder

ME1 1mA moving coil meter

Case

AB17 aluminium box, 10 X 45 x 3in

Fs1
1A

1
!
|
| LP{
|
|
1

Fig. 1. Test circuit for examining the characteristics of
the Figaro gas detectors

L %

Fig. 2. A basic
detector in its
simplest form

D

- »
B7G VALVE
BASE

MAINS GAS/SMOKE DETECTOR

|
v mm 2N
s K

PR u—— N ]

Ne e —

GDY TGS 308
OR 765202

24 876 mjlom

VALVE BASE

Fig. 3. The prototype mains operated version
of the gas/smoke detector

Rear view of the
front panel of the
mains unit show-
ing location of the
various com-
ponents, Vero-
board and meter.
The detector
socketismounted
in the panel
behind the
Veroboard
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of TRI. The inclusion of diode DS prevents the
base/collector junction of TR1 becoming forward
biased during the time when the emitters of TRI
and TR2 become positive.

The detector itself may be neatly mounted using
a B7G valve base, as shown in the illustrations;
the heater becoming pins 1 and 6. The sensors may
be fiited either way round, in pins 1, 6, 2, §
of the valve base. Such a circuit is simple and may
easily be assembled onto Veroboard.

It is possible for the detector to be used remote
from the main circuit board by using a 3-core mains
lead of at least 5A capacity. If a very long length
of lead is used the resistance of the cable connected
to pins 1 and 6 of the B7G base should be subtracted

from the 4-7Q2 ballast resistor R1 so that the heater

voltage remains correct for the type of sensor fitted.

The circuit of Fig. 3 is one of the non-latching
type and will automatically stop showing an alarm
condition when the gas concentration falls below the
level set by the alarm sensitivity control VR2.

PORTABILITY

The low voltage heater used in the transducer
makes battery operation difficult, the problem being
aggravated by the dependence of the sensitivity of
GDI1 on the heater voltage. If batteries are used
directly, stabilisation of the heater supply will be
required, but most methods of doing this are very
inefficient due to the high power loss in the regu-
lator section of the instrument.

To overcome this a chopper supply has been
proposed in Fig. 4, and this circuit will allow the
unit to be used from HPI11 torch batteries.

To understand the circuit we first must study the
power requirements for the gas detector. The heater
requires 1'5V and the heater resistance (cold) is
approximately 2(). In normal use a current of 0-5A
is required.

Thus the power requirement is 0-75W.

From this point forward we are only interested
in the power reqflirement of the device. Assume

The portable mains/battery version opened up to
show location of the main component parts. Note the
use of battery holders and only part of the p.c.b.
circuitry
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that the use of a 10V supply is convenient; if the
10V supply is connected across the heater the power
dissipated would become

v:_ 100
2

R = 50W

It is quite obvious that if current continued to
flow the device would be destroyed.

This problem is overcome by pulsing the supply
voltage to reduce the average power dissipation to
0-75W. To calculate the mark/space ratio required
to reduce the heater power from 50W to 0-75W
use the formula:

Max peak power (instantaneous)
Average power dissipation required

Mark/space ratio=

50
=075 = 66 : 1

In the circuit of Fig. 4, a mains or battery version
designed for portability, the multivibrator comprising
TRI1, TR2, TR3 is capable of providing a 100 to 1
mark /space ratio. The output of the oscillator
appears at the emitter of TR3 which is connected
to base of TR4, this transistor acts as a switch which
connects the detector to the supply voltage. The
oscillator frequency is not critical and runs at a
few hundred hertz.

In practice a 0-5() resistor is connected in series
with the sensor to reduce the peak ‘current and
increase circuit flexibility. This somewhat lowers the
overall efficiency but is worthwhile. The inclusion
of this resistor modifies the drive requirement for
the sensor. The equivalent circuit is now a 0-502
resistor, the detector and TR4 in series across the
supply.

Ignoring TR4 V,, the voltage across the detector
now becomes 8V providing a peak power of 32W.
This gives a mark/space ratio of 42 : 1. Thus total
battery drain, maximum current divided by the
mark /space ratio is 0-095A.

For this current approximately 0-025A should be
added to allow for circuit operation. Thus the total
requirement is 120mA.

The capacitor Cl supplies the high current pulses
required during the time when TR4 is conducting.
When TR4 is off Cl charges from the supply tran-
sistor TRS.

BATTERIES

If the completed unit is to be used as a portable
instrument it may be powered by heavy duty HPI1
batteries. The gas concentration meter can also
double as a voltmeter which may be switched to
monitor the supply. To allow the sensor to be used
as an alarm its performance must be predictable,
even if the supply voltage changes. For this reason
a power regulator circuit is recommended.

Due to the long mark/space ratio required, a high
current consumption is normally drawn by the multi-
vibrator which reduces circuit efficiency. To over-
come this problem TR is included to give extremely
rapid charging of C2. During the time when TR2
is conductive, C2 turns off TR3, the collector of TR3
is therefore at full supply potential. Supply is placed
on the base of TR1 via R4, making it non-conductive
and R1 is now the feed resistor for TR2.
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PORTABLE

GAS/SMOKE DETECTOR
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R2
R3
R4
R5
Ré
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ce2
C3

Diod
D1
D6
D7
D8
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Tran
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10kQ
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39kQ
18kQ2

100uF,
0-22uF
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COMPONENTS 5o

R7 05Q 4W
R8 15Q
R10 470Q
R11 9-1kQ
R12 3-:3kQ
R13 100Q

Al £W unless otherwise specified
Potentiometers

VR1 25kQ

VR7 5kQ Lin.
Capacitors

pre-set

25V

0-014F .

C4 470uF, 25V

11V, 400mW Zener
1N4148

B 4/50

Bridge rectifier

1N4001
1N4001

D10 OA9

sistors

1 2N2904 TR4 2N3055

TR2 BFY50 TR5 2N3055
\ TR3 BFY50 TR6 BFY50

Fig. 4. The portable battery/malns detector using a plug-in head which
connects with the instrument via a stereo jack plug and socket

QOutiet T\ = e
qrnm > o
Nt & Blue

Fig.
cigar tube, mains lead and stereo jack plug

Miscellaneous
GD1 TGS308
M1 1mA moving coil meter
S1 3-pole 4-way selector switch
F2 1A mains fuse

F3 250mA fuse

601 push fit into
clgar tubs or similer

Green/Yellow

Filt bottom end of tube
with pluulclm of —
simller

Green/Yellow

Jock plug PLY Brown

2metres 3core Samp
mains cable

5. Detector head made up from an oid

Printed circuit board, batteries and holder, case AB17,
10 x 45 x 3in, Bulgin 1-5A chassis plug, socket, knobs,
fuseholders, stereo jack PL1 and socket JK1, and power
supply section from Fig. 1. /
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MASTER PRINTED CIRCUIT BOARD
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Fig. 8. Printed circuit master (full size) suitable for all versions of the gas/smoke sensors




As C2 discharges through R3-VRI1, TR3 comes
into conduction and the collector voltage falls. This
falling voltage via C3 turns off TR2, at the same
time the voltage on the base of TRI is reduced,
which causes TR to saturate; this connects the left
hand side of C2 to the supply line, causing it to
rapidly charge. The circuit will remain in this con-
dition until C3 discharges through R6.

The output of the oscillator is taken from the
emitter of TR3 to ensure sufficient drive to make
TR4 saturate. Waveforms for the circuit are given
in Fig. 6 and details of the head mounting are in
Fig. 5.

INDICATION

The meter ME! is driven from the slider of VR7,
the sensitivity attenuator control. Overall sensitivity
is set by the value of Ri3. Two diodes D8, D9, in
series with the meter allow a suppressed zero effect
to be obtained without attenuation of the signal and
D10 provides some degree of overload protection
for the meter.

Switch S1 provides four switch functions. Position
1 is off. 2 allows the regulated supply voltage to be
measured, normally 9:5V on load. Position 3 allows
the instrument to run from the batteries, and posi-
tion 4 is for use from the mains. Note that it is
not possible to turn off mains power without remov-
ing the plug from the front panel. Connection to the
mains is indicated by the neon lamp LPI.

CONSTRUCTION

Any well ventilated case may be used to house
the circuit of Fig. 2, and the components may be
mounted on tag strip. The thyristor CSR1 is suitable
for alarm currents up to 0-8A.

The prototype of Fig. 3 is shown built inside an
AB17 case, the circuit built on Veroboard, part of
which is fixed to the rear of the meter.

A printed circuit layout is shown (Figs. 7 & 8) of
the portable version of Fig. 4, for those people who
like to make their own p.c.b. The board holds most
of the components. The attenuator control (pre-set)
should be left off the board, taking two wires from
the board to connect to the remote 5k pot on the
front panel.

The p.c.b. has room for extra components not
listed for this circuit. These are made use of in
further versions. In addition, the p.c.b. can accept
two sizes of thyristor, the TIC 106 and the 2N5060
to 2N5064 series. The former will switch up to 4A
with a sink whilst the latter will only cope with
lamp circuits up to about 0-8A. Clearly the construc-
tor may decide which he prefers to use dependent
on external loads he might wish to apply.

Wiring details of some of the off-board com-
ponents is shown in Fig. 5. The jack socket must
be of the insulated type to avoid supply to chassis
shorts as this may well destroy the detector.

The latter is fitted into a discarded cigar tube and
should be a good push fit. A hole drilled in the other
end allows the SA, 3-core cable to enter. A rubber
sleeve must be fitted to stop cutting of the wire. As
the cigar tube is very light, Plasticine may be added
to the inside to give the unit a better balance.
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OFF PERIOD
TR4"COLLECTOR.

Fig. 6.- Waveforms appearing,.at various
points in the circuit of Fig. 4.

Ensure that both the lid and the case are correctly
carthed to the earth pin of the mains socket. If
required an led. circuit may be added to the unit,
to give warning of inadvertently leaving the device
switched on. This will, however, increase battery
drain current by approximately 10mA.

NEXT MONTH:
BOAT|/CARAYAN VERSION
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MOBILE THOUGHTS

The Chairman of the Mobile
Radio Committee of the Electronic
Engineering Association, J. R.
Brinkley, as well as being Manag-
ing Director of Redifon Telecom-
munications Ltd., is no mean hand
at deploying an argument. At the
recent Communications 74 Exhibi-
tion and Conference at Brighton
he gave some startling statistics
on what it costs to run Europe's
road transport and how much
could be saved if the 90 million
vehicles all had two-way radio.

The UK share of this mammoth
fleet is 16-5 million vehicles which

have an annual running cost,
excluding  manpower, of £8,000
million. This, says Brinkley, is

equal to the total revenue from
income tax or twice the national
defence budget or three times the
cost of the national health service.
So even a one per cent saving
would vield £80 million and a ten
per cent saving £800 million.

He argues that the 200,000
vehicles already fitted with radio-
telephones in the UK give them a
20 per cent edge on efficiency
compared with unfitted vehicles.
In other words four vehicles fitted
with radio will do the work of five
without. But to date, only one per
cent of all vehicles are so fitted
and these generally work privately
with their own base stations in a
small radius of 10-20 miles. What
is really needed is a sort of
national grid with all vehicles
being tied in by radio to the public
telephone network.

Such schemes are already being
planned in the USA with adequate
frequency allocation in the 900MHz
region. We use this band partly
for TV in Europe but Brinkley sees
the present Band 1ll 405-line TV
allocation, due to close down in
the UK in five years' time, as a
promising alternative.

Of course, we already have a
public system but costs are rela-
tively high. A mammoth increase
in utilisation would bring prices
tumbling down. To equip, say, ten
per cent of all cars would mean
big production lines with conse-
quent economy of scale which
would be expected to result in a
rental charge per vehicle of £2 a
week, plus calls charged on a time
basis. With petrol at over 50p a
gallon and time in excess of £1
per hour the system could be a
bargain for the user.

Meantime, the mobile radio
market is still running at 15 per
cent growth rate. Pye, the brand
leader in the UK, has been push-
ing exports with a floating exhibi-

tion and seminar on the River
Rhine taking in France, Switzer-
land, Germany and the Nether-

lands. There is no nicer way of
doing business and the trip netted
over £500,000 of orders confirmed
with the prospect of more to come.
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CONSUMER ICs . ..

The Philips Group is determined
to consolidate its leading position
in consumer i.c.s. No less than
26 new devices, most of them of
considerable complexity and all
real state-of-the-art are due for
production next year and will be
in TV, radio, hi-fi and tape equip-
ment from then on.

To get set manufacturers
acquainted with the new circuits
Philips invited 300 engineers from
13 countries for a full-scale semi-
nar in Eindhoven. Sixteen of the
new circuits are for TV and ten
for radio/audio equipment.

The designs are truly inter-
national and originate from
Mullard experts in the UK and

from Philips’ men in Holland and
Germany. Production technology is
to be that already proven on the
existing range so there should be
big vields (therefore, low prices)
from the start, but the chips are
larger to accommodate many more
functions.

The philosophy behind the new
circuits is mainly to reduce the
number of external peripheral
components and the number of
factory adjustments. For example,
on a typical colour TV, Philips say
the number of peripheral com-
ponents can now be halved from
320 to 160 and the adjustments
reduced from 20 to 10.

It's hard to pick out specific
examples but typical of the new
thinking is a complete recorder
using only three i.c.s. One has the
pre-amplifier, level control and
recording and playback amplifier,
another incorporates motor speed
control, automatic stop, and erase
oscillator, and the third the com-
plete power amplifier.

More circuits are in development
including one for search tuning-in
which a band of frequencies is
electronically scanned and each
receivable station is given 15
seconds playing time so that the
listener can have a quick listen
to see what programmes are on
offer.

... AND AVIONICS

With Philips so strong in con-
sumer electronics it is only too
easy to forget the Group’'s potency
in professional equipment and not
least in avionics. The Group is
planning a major sales drive at
the Farnborough Air Show next
September with no tess than seven
companies based in the UK, Hol-
land, France, Sweden and Canada
taking part.

The British effort from MEL at
Crawley includes airborne weather
and ground-mapping radars for
civil use and the very advanced
tactical radar fitted in Sea King
helicopters of the Royal Navy and
a number of other navies. On the
ground MEL scored a big hit with
MADGE, a NATO award-winning
portable microwave tactical
approach aid and then, of course,
there is direct involvement with
the Clansman project where MEL
is responsible for transmitter/
receivers in the range 1-5-30MHz
with powers up to 400 Watts.

Quite apart from selling indi-
vidual pieces of equipment Philips
has both the economic and tech-
nical strength to undertake large
turnkey projects. One of these is
for Zaire where 40 airfields are
involved for a contract price of
£35 million.

ENERGY

At the turn of the year we were
all sick with fear over the energy
crisis. Now it seems we have
slipped back into easy acceptance
that provided we pay over 50p a
gallon for petrol and, perhaps, £40
a ton for coal we shall remain
mobile and warm and in business.
| think this is a poor attitude,
probably encouraged by the pros-
pect of North Sea Oil. We should
still be looking for economies.

An exciting development is the
electric bicycle for which Cam-
bridge Consultants contributed the
idea of an electronic throttle
working on pulse width modulation
to give smooth speed control
without recourse to gear changinga.

Radius of action is 20 miles (i.e.
a 40 mile round trip) before re-
charging which costs about 2p.
With oump petrol selling at 50p
this gives personal mobility at an
equivalent of 1,000 m.p.g. with the
added bonus that there is no
exhaust fume pollution of the
atmosphere.
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BY R. WHITAKER

A WIRED-IN SYSTEM WITH MANY APPLICATIONS

HIS design was developed to give a method of

balancing a stereo amplifier from a distance but
in fact it has many other uses. In particular it can
be used when testing other circuits with a general
purpose amplifier as the amplifier volume control
may be placed close to hand. The circuit is remark-
ably simple and is fairly cheap to construct.

DESIGN CONSIDERATIONS

The circuit uses a field effect transistor (fe.t) in
a conventional amplifier stage. The characteristics of
an t.e.t. are shown in Fig. | and it can be seen that
the slope or gradient of the graph of /, or drain
current against V. or gate voltage varies according
to the value of the gate-source voltage V.. This is
the basis of the remote operated volume control.

In fact the slope of the graph is called the g,
or the mutual conductance of the fe.t, a term
borrowed from valve technology.

If we look at the basic f.e.t. amplifier circuit shown
in Fig. 2 then the voltage gain can be shown to be
g, X RL. Thus by varying V., g, is changed
and so the gain can be varied.

One way of varying V.. is to make R2 variable
since the voltage drop across R2 is in fact the way
in which V, is produced. The current through R2
depends on V.. and this means that V,  can never
be made to be IV, the pinch-off voltage of Fig. 1.
This means that the volume cannot be faded to
zero but only to a very low lovel. To overcome
this, a potential divider is used for R2 and in this
way V., can be varied from OV to V', or even higher
to ensure cutoff.

THE CIRCUIT

The circuit has only two main design criteria. The
first is to decide the working point A of Fig. 1.

\.

-
RL
1 c3 o
Vgs. c1
Rt R2 TCZ
..‘y J g 0 == s
g5 i
Fig. 1. The characteristics of an f.e.t. and the circuit Fig. 2. A basic f.e.t.
symbol of the device amplifier
N J
802
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COMPONENTS

Resistors
R1 2:2MQ Meial Oxide
R2 100k Metal Oxide
All £ or 3W, 5% carbon

R4 270Q

Capacitors
C1 001zF C3 100xF ue
C2 0-01zF C4 0-01uF

Transistors

TR1 BW42 or 2N3819 (Most n-channel
f.e.t.s suit on selection)
Potentiometer o
VR1 10kQ linear carbon o=

R5 56k (6-8k€2 for 2N3819)

R3 22k (5-6kQ for 2N3819)

O
+15v

VR1
10k

Miscellaneous
Veroboard, wire, screened cable for
feed, cable to VR1, suitable mono or
stereo jack plug and socket

\.

% = SEE TEXT

Fig. 3. Practical circuit of a remote volume control

The second is to make sure that the potential divider
can produce a high enough voltage to turn the
f.e.t. off.

Looking at Fig. 3, a practical version of the con-
trol circuit, the resistors R1 and R2 form the input
impedance of the amplifier and also reduce the
amplitude of the input so that there is slow distortion
in the circuit. R3 is chosen so that the gain of TRI
makes up for the loss due to R1 and R2 giving a
circuit with a voltage gain of one when it is not act-
ing as an attenuator.

Thus the circuit can be inserted directly into a
reproduction chain without any loss.

R4 is used to set the maximum drain current (i.e.
point A on Fig. 1) and VRI1 is used to alter the gain.
At VRI = 0f) the gain is maximum and at VRI =
10k{2 the f.e.t is cut off. C2 is used to short circuit
high frequencies which may be picked up on the
leads to VRI. C3 is a bypass capacitor and its
value determines the low frequency gain of the amp-
lifier. RS5 together with VRI and R4 set the maxi-
mum voltage at the source of the f.e.t. to ensure it
is cut off.

This circuit, using a BW42 n-channel f.e.t., has a
flat frequency response from below 20Hz to about
10kHz and is 3dB down at 20kHz. It has a high
input impedance and a relatively low output impe-
dance. Indeed the author’s prototype used two such
circuits as a remote stereo volume control. The
resistor VR was chosen at 10k{} to give a voltage
swing at the source of the f.e.t. of 06V to 1-:6V
since the devices selected had a pinch-off voitage V,
of 1-6V.

In fact fe.ts do have a rather large spread of
V, from one device to the next, even of the same
type number. 2N3819s could be used, but the ideal
thing would be to plot the V ,, I characteristic for

a device which you have and then alter the circuit
to suit.

DESIGN PROCEDURE

The design procedure is simple. First of all the
characteristic of the devices to be used is plotted
using the circuit shown in Fig. 4. Only one meter is
needed really although two are shown.
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Fig. 4. Circuit used to determine the V, of
an f.e.t. for use in the remote control, and
associated component values

\§ J

First set the voltage, then measure the current
for several values of voltage. It might be as well to
first vary VR2 until no current is read on the meter
ME2 then bring VR2 back to just where the current
begins to flow. Measure this voitage, it is V..

Choose a suitable working point A considering
that the gain does not vary over straight parts of
the graph. Calculate R4 to drop the value of V.
chosen. Select R3 to give the required gain, bearing
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Fig. 5. Printed circuit pattern (full size) and component layout for the remote volume control

in mind the earlier comments on unity gain. g, can
be found from the tangent to the graph at the work-
ing point, then gain = g,, X RL

Make certain that RL does not drop so much
voltage that there is less than 3V across the drain
and source of the f.e.t., remembering that R4 will
be dropping some voltage (i.e. V,, chosen).

Since at cut-off the drain current /, is zero, choose
the value of VRI and RS to give a voltage greater
than V', at their junction. The only current flowing
in them at this time will be that through them.
None flows through the f.e.t.

It is suggested that the same values of R1 and
R2 as in Fig. 3 be used as they are suitable for
inputs of up to 1V r.m.s. Also, use the same capa-
citor values.

VOLTAGE CONTROL

The circuit can in fact be voltage controlled by
applying a variable voltage from 06V to 1:6V in
place of VR1i. This could form the basis of a talk-
over circuit for a discotheque or an automatic
fader.

The leads to VR1 can be as long as required and
do not have to be screened.

The prototype used a stereo switching jack to
connect the control into the amplifier with the two
control circuits mounted in the amplifier and
powered from its supply. The amplifier controls can
be used to preset maximum volume. The jack con-
tacts were arranged so that the gain was | when the
jack was unplugged.

The circuit works well, but if two are to be used
for stereo then it is best to get two matched f.e.ts.

804

CONSTRUCTION

Each circuit was constructed on a printed circuit
board, see Fig. 5. Layout is not critical, but the
leads to R1 should be screened since the input
impedance is high. The f.e.t. should be soldered in
last so that it has least chance of being affected by
the heat of soldering.

Two values of some components are given in the
components list. The first is for use with a BW42
device and the second for a 2N3819. The single
values are common to both circuits. The 2N3819
version exhibits a slightly lowered performance,
being 3dB down at 25Hz.

> i
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IMPROVING TREBLE CONTROL

In BP 1 337 284 from General
Electric Co of New York is a typi-
cal British patent specification of
USA origin. For legal reasons in
the States it is essential for every
last nut, bolt and blob of solder
to be described in minute detail
and for convenience the same text
is often used for both countries.
This makes for tedious reading and
difficulty in sorting out where the
novelty of the real invention lies,
but it also provides masses of
detailed background information.

The GEC patent concerns modi-
fications in treble tone control
circuits for audio amplifiers and to
highlight the modifications, the
inventors first of all describe and
draw a conventional audio ampli-
fier {(complete with component
values) for which no patent pro-
t2ction is claimed.

Although bass tone control, con-
tour or loudness circuit, bass boost
circuit and a volume control all
operate exactly as in conventional
amplifiers, the main difference and
invention lies in the treble tone
control circuit, see Fig. 1.

The mid-band attenuation has
been reduced and the emitter by-
pass circuit, shown dotted in Fig.
1, is removed. The modified treble
control circuit includes capacitors
C1, C2 and C3.

When the wiper
control potentiometer is at mini-
mum, capacitor C1 effectively
shunts to provide treble cut. When
the wiper is at maximum, the
shunting effect of C1 is minimised

of the treble

ENISERRY

and treble frequencies are boosted.
Also, when the wiper is at maxi-
mum, C2 passes h.f. audio signals
and an additional path for these
components is provided, via C3, to
boost treble when the volume
control is below maximum.

When the treble tone control is
turned towards its minimum posi-
tion, not only is the shunting effect
of C1 increased to provide high
frequency roll-off but also the
treble boosting effect of the capaci-
tors C2 and C3 is reduced.

Graphs are given to show how
control of this type can have con-
siderable effect on the upper
frequencies, including a 4dB
increase between the maximum
and minimum treble settings over
conventional circuits at 10kHz and
a 5dB increase at 20kHz.

TEMPERATURE SENSITIVE OSCILLATOR

A clever use for a threshold
glass switch is described by Stan-
dard Telephones and Cables in
BP 1 341 172. The switch is con-
structed by embedding a pair of
conductive wires in a bead of
vitreous material, the device
switching to conduction when a
critical voltage is exceeded and
returning to a “high resistance
state when the current is reduced
below a critical holding current.

In the simple circuit of Fig. 1
C1 is charged from a constant
voltage supply via VR1. When the
voltage across the capacitor
reaches the switching voltage of

BP 1 337 284
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BP 1 341 172

Fig. 2.

Fig. 1.

the glass switch S1, the capacitor
discharges through it. The dis-
charge continues until the current
through the switch falls below the

critical holding current.  The
switch then returns to its high
resistance state and the next
charge/discharge cycle com-
mences.

In the graph of Fig. 2 the volt-
age waveform across the switch at
a given temperature is represented
by (A), the switching voltage be-
ing V,. The voltage at which the

current through the switch falls
below the critical holding current
varies only slightly with tempera-
ture, but the critical voltage varies
significantly. Thus if the tempera-
ture of the switch is raised the
critical voltage falls to V_ (Fig. 2)

and the voltage across the switch

produces the higher frequency
waveform (B).
In practice the error due to

changes in value of the R/C com-
ponents with temperature are
small compared to the significant
change per degree centigrade.
The circuit may be arranged so
that at 37 degrees centigrade
(body temperature) the frequency
of the waveform is 10kHz. If the
output of the circuit is compared
with a 10kHz locked frequency
signal (e.g. from an oscillator) then
an audio frequency signal can be
generated as a beat frequency as
the temperature of the switch is
varied up or down from 37
degrees centigrade. In this and
other ways the circuitry may be
used to signal changes of tem-
perature around a notional norm,
such as the 37 degree centigrade
level. The adjustment necessary at
resistor VR1 to zero the beat can
be used to indicate the tempera-
ture change that has occurred.

Price 25p ‘each
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inclai?(fambriziéevIv(i't.v
Was £27-45.
Nowonly £14-95!

(INC VD)

You save £12-50!

An advanced 4-function

Features of the Sinclair

calculatorinkit form Cambridge
The Cambridge kitis 5 A -¥Uniquely handy package.
the world's largest- ] 41" x2"x 1&", weight 3% oz.

selling calculator kit. ¥Standard keyboard. All you

need for complex calculations.

* ¥Clear-last-entry feature.

--- #\ -4Fully-floating decimal point.
: ¥4\ --Algebraiclogic.

% Four operators (+, —, x, =),
with constanton all four.
+#Constant acts as last entry

\ in a calculation.
s o il -~Constant and algebraic
E‘r\‘;\ar ) logic combine to actasa
limited memory, allowing
complex calculationsona
calculator costing less
than £15.
~-Calculatesto 8
significantdigits.
¥ Clear, bright 8-digit
display.
% Operates for weeks on
four U16-type batteries

\\q\’\’\\\\\\ N

It'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.

> ez

Now, simplified manufacture
and continuing demand mean
we can reduce even the kit price }
by a handsome £12-50. For Cambrdg®
under £15 you get the power
to handle compiex calculations
in a compact, reliable
package — plus the interest

and entertainment of building
ityourself!

Truly pocket-sized

With all its calculating capability,
the Cambridge still measures just
41" x 2" x3L". That means you can
carry the Cambridge wherever you
go without inconvenience —itfitsin
your pocket with barely a bulge. It
runs on ordinary U16-type batteries
which give weeks of normal use
before replacement.

Easy to assemble

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

Totalcost? Just£14-95!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready assembled,
itcosts £21-95—so you're saving £7 ! Of course
we'll be happy to supply you with one ready-
assembled if you prefer —it's still far and away
the best calculator value on the market.
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The kit comes to you packagedin a
heavy-duty polystyrene container, It
‘contains all you need to assemble
your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents:
1. Coil.
2. Large-scale integrated circuit.
3. Interface chip.

4. Thick-film resistor pack.

5. Case mouldings, with buttons,
window and light-up display in
position.

. Printed circuit board.

. Keyboard panel.

. Electronic components pack
(diodes, resistors, capacitors,
transistor).

9. Battery clips and on/off

switch.

. Soft wallet.

oONO®

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 want to get even more out of it,
you can go one step furtherand learn
how to unlock the full potential of this
piece of electronic technology.

How ? It's all explained in this unique
booklet, written by a leading calculator
design consultant. Initsfact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
outcomplex calculations.

=irnci=ir-

Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire

Reg.no: 699483 England

VAT Reg.no:213 8170 88
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A complete kit!

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 a runaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
Butthatinitself wouldn't 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.

It seemed only logical 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'll refund your money without question. All parts are tested and checked before
despatch —and we guarantee a correctly-assembled calculatorforone year.

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

Price in kit form: £13:59 + £1-36 VAT. (Total: £14-95)
Price fully built: £19-95 + £2-00 VAT. (Total: £21-95)

To: Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire, PE17 4HJ

Please send me
[] a Sinclair Cambridge Calculator kit at
£13:59 - £1-36 VAT (Total: £14-95)

[T]a Sinclair Cambridge calculator ready Address I

built at £19-95 + £2-00 VAT

(Total: £21-95)

*| enclose chequeforf. ., made
out to Sinclair Radionics Ltd, and
crossed.

I *Please debit my *Barclaycard/Access

account, Account number

I Delete as required. PE/Y/T4 PLEASE PRINT
M P W NN BRI SN G SN S SRS SENNN SN SN SR S
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MARET
PLACE

Items mencioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned. All quoted prices are
those at the time of going to press.

Tourist 11
Car Radio from R&TV
Components

CAR RADIO KIT

It is unfortunate that this magazine
cannot make awards to manufac-
turers for designs and service to
readers’ interests. If we did then
Radio & TV Components Ltd.
would certainly be top of our list
for service to readers and probably
very close to Sinclair's for top
honours for design.

Although R&TV  have had
tremendous success with their unit
audio systems and car radio Kkits,
they have decided that because
some of their clients are not too
hot on soldering a new range of
“solderless” units is required.

The first of these items is the
Tourist Two car radio which dis-
penses entirely with soldering in its
construction. Instead. all electrical
connections are made through
press-on tags and it is claimed that
the kit can be assembled in less than
two hours by any “do-it-yourselfer”.

By utilising an integrated circuit
and a printed circuit board allied
to tested sub-assemblies, construc-
tion is simply a matter of fixing the
various component assemblies to the
chassis using the screws provided,
and completing the electrical circuit
by means of colour coded press-on
tags.

The Tourist Two radio has five
pushbuttons which can be tuned to
any preselected station. Four of the
buttons operate on the medium
band and the other on the longwave
band. The finished radio will slot
into the standard car radio aperture.

The technical features of the kit
include permeability tuning and
longwave coils to ensure good
sensitivity and selectivity on both
wave bands. The r.f. sensitivity at
IMHz is claimed to be better than
154V and the power output into
3 ohms is claimed to be 4W. The
output stage is short circuit proof

for added safety,
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Both the i.f. module and tuner
are pre-aligned and the kit is suit-
able for 12V positive or negative
earth operation.

Complete with step by step in-
structions, including details for
installing in the car, the Tourist car
radio is available by post or direct
from Radio & TV Components Ltd.,
21 High Street, Acton, London, W.3,
price £7 plus VAT. Postage and
packing is 55p.

Additional extras include a
speaker with baffle and fitting strips.
£1.65 plus 23p postage and packing,
and a matched fully retractable
locking aerial, £1-37 plus 20p post-
age and packing.

DIGITAL ALARM CLOCK

CHIP

Readers who like to experiment
with clock circuits may find a new

integrated circuit chip available
from Sintel of particular interest.
Known as the Mostek

MKS50250N. the 28-pin device may
be used to construct a 24-hour
digital alarm clock, with the addi-
tion of only a single power supply,
display and standard interfacing
components,

Special features of the device are
that when the ‘“snooze” button is
operated it will temporarily turn
oft the alarm signal to allow an
additional 10 minutes’ sleep. The
“bleep”” alarm is generated within
the chip and there is no need for
an external oscillator circuit.

CHANGE IN VAT
Owing to the change from 10 per
cent to 8 per cent in the rate of VAT,
occurring as this issue closed for
press, it has not been possible to
alter all prices shown in advertise-
ments.

If a low house voltage condition
occurs, the a.m./p.m. indicator will
flash at a |Hz rate to signify an
incorrect time display.

The 6-digit multiplexed outputs
make the chip compatible with gas
discharge or le.d. displays. An
additional facility allows the use of
an economical 4-digit display, hours
and minutes, to be used if required.

The cost of the MKS50250N is
£8-36 including VAT and full tech-
nical details can be obtained from
Sintel, 53 Aston Street. Oxford,
OX4 1EW.,

DISCO CONSOLES

It is well known that noise is
debilitating. With many discotheques
distortion components generated
through poor equipment can con-
tribute to this unmusical sound
providing cumulative discomfort.

With this in mind it is nice to
record a new range of disco consoles
from Citronic Ltd., with a hi fi
specification. The Stateline range
includes one mono and three stereo
units covering a basic range of 75
to 150W r.m.s.

A feature of the consoles is the
modular assembly typified in the

four and six channel mixer/pre-
amplifiers which can, in fact, be
purchased as separates.

The power amplifier module pro-
vides a basic 75W r.m.s. which is
compounded to provide the high
outputs,

Top of the Stateline range is the
Texas console which, in its quad-
ruple amplifier configuration, is
believed to be the most powerful
self-contained disco unit on the
U.K. market. giving 300W r.m.s. or
approximately S00W music power.
The Texas is equipped with two
standard or transcription quality
record decks and a cassette tape unit.
If required an eight-track cartridge
player may be incorporated as well.
The Towa. five inches shorter and
without the option of quadruple
amplifiers, may also include a cart-
ridge unit.

At the lower cost end of the
range the Delaware and Kansas
units. mono and stereo respectively.
have two record decks and give 75W
mono or 150W as the stereo equiva-
lent. The Delaware also has a dual-
amplifier option.

Other optional extras include the
stand. transcription quality record
decks and electronic lighting effect
control units.

Information and price list of the
complete range of Stateline consoles
mav be obtained from Citronic Ltd.,
Melksham, Wilts.

PRINTED CIRCUIT KIT

A new professional printed circuit
kit, providing all the necessary tools
and equipment for producing good
prototype printed circuits quickly,
efficiently and at an economic price,
has been introduced by GSPK
(Electronics) Ltd.

Ideal not only for the electronics
enthusiast but for engineers and
students, it is claimed that a com-
plex circuit board layout can be
produced in a few minutes.

The Professional Kit contains six
pieces of single sided laminate. a
box of etchant, measuring scoop.
steel rule, cutting knife, hand drill.

etchant dish and printed circuit
board marking pen.
Available from GSPK (Elec-

tronics) Ltd., Hookstone Park, Har-
rogate. Yorks, each kit contains full
instructions and the recommended
retail price is £8-40 including VAT,
postage and packing being extra.

Stateline lowa
Disco Console
from Citronic
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A SELECTION FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped

addressed envelope.
technical queries on the telephone.

Professional manner

Sir,—Mr. Kitchen’s recent letter
under the heading “Good Olde
Days” (Readout, July), expresses

sentiments which have been ex-
pressed by every generation on all
matters,

Mr. Kitchen obviously enjoyed
messing around with, and being
bitten by those frightful, hot, glass
bottles which imposed appalling
restrictions on any constructor, but
he must be very naive to think that
all the fun has gone. The proof that
there are a very large number of
constructors, who 1 assume enjoy
their hobby, is the very existence of
Practical Electronics and many
other magazines.

The advantages that transistors
and integrated circuits have brought
us are numerous: ease of handling,
lower dissipation, smaller size,
improved performance, etc. These
advantages have opened up new
areas of design, which were not
possible with wvalves, and present
designs cover all facets of everyday
life. I would agree that 10 or 20
years ago chassis had to be "bashed
out”, but 1 can assure Mr. Kitchen
that there are many who still “bash
their own chassis™.

Construction has been simplified,
in some respects, by printed wiring
and other methods, and basic circuit
design is probably dying, although
i.c. manufacturers haven't got all
the answers. In its place we build
our own ‘‘tag-boards” using copper
clad insulating board and ferric
chloride (far more skilful than
buying tag-boards and insulating
pillars); and we have application
design which requires as much skill
as circuit design, as we firstly have
to interpret the design data sheets,
which use terms ‘like ‘‘on-chip
address decoding, tri-state outputs,
slew rate, propagation delay”, and
secondly wonder why the 40 legged
monster does its nut when we can
see nothing in its input (35 nano-
second nasties can be a bit trying!)

I suggest Mr. Kitchen tries con-
structing a digital clock similar to
the one described recently in P.E.,
but using techniques and com-
ponents of 20 years ago. If he can
get no enjoyment from constructing
such a device using i.c.’s and on
switch-on finding a mass of numbers
rolling round then 1 pity him,

Practical Electronics September 1974

We regret that we cannot answer any

I think we should be thankful for
present day technology in taking the
shackles off us and allowing us to
construct items which are not only
rewarding to design and construct,
but which can be useful and built
in a professional manner.

Peter Seddon,
Rugby.

Psycho . ..

Sir,—Regarding Mr. Watson’s letter
on ‘“Psycho-sensitive semiconduc-
tors” and their possible existence
(Readout, July) 1 would like to say
how interested | was to read these
comments, particularly as it takes
us out of the superstition that P.K.
(psycho kinetics) can only be effected
from living being to living being.
Though the latter is considered the
most common, I am sure it is not
the only method of proving the
power of P.K., and I add to this
the results obtained by Uri Geller,
who is able to bend objects without
even touching them! O.K., I know
this is a matter of controversy
among (so-called) scientists at
present, but I venture to add that I
am jwilling |to)accept}the evidence.

I would venture to state that mind
over matter is a fact, and that it
operates at a sub-microscopic level,
possibly at atomic level, which
results in a cumulative effect to
create perceptible consequences. At
this time 1 have certain facts at my
disposal which suggest that non-
biological material is affected
equally well as plant or animal cells,
but I have to await certain results
for my own satisfaction.

The point Mr. Watson mentions
about molecules of magnetic
material being affected by mind
power may well be true, but 1 would
prefer not to be as specific on this
point for one good reason at least.
Experimenters in the field of P.K.
have so far indicated that they find
the eftect is not diminished by dis-
tance between “transmitter” and
“receiver”.

As we know from basics, magnetic
effects, light and radio waves in-
cluded, are subject to attenuation
on an inverse square law with dis-
tance. Hence, one would expect one
of two things to happen with dis-
tance. Firstly, as in the case of

amplitude modulation, definition
would be lost with increasing dis-
tance, or in the case of f.m. the
effect may be sudden loss at a
specific distance when carrier was
lost into background noise. Secondly,
if pulse-width modulation, or mark/
space ratio modulation of some kind
were used, the effect of distance
would be greatly reduced. but again,
a point should be reached where
intelligibility would cease.

Nature uses a system similar to
the latter in conveying information
of an analogue type to muscles in
the body, and it may be fair to
assume a similar principle is in-
volved in P.K. If so, it seems that
distance has not defeated any known
experiment as yet, unless the results
of the Americans’ space experi-
ments in P.K. found that there was
an attenuation. And it is unlikely
that we shall hear much of those
experiments particularly if
successful!

Meanwhile, it is surely up to all
of us keen experimenters to delve
deeper into the subject,

Brian H. Baily,
Dorset.

. . . theory

Sir,—I have just read the letter by
Mr. P. Watson in the July issue of
P.E. 1 should like to point out to
Mr. Watson that the head of the
chlorophyll molecule will probably
not be magnetic as it contains an
atom of magnesium (Mg) not iron
(Fe).

However, there are compounds
present in the plant cell which
contain an atom of iron, e.g. cyto-
chromes. 1 do not, however, see the
advantage the plant would gain in
aligning itself up with the lines of
force of the magnetic field. This
does not disprove Mr. Watson’s
theory of a magnetic field interact-
ing with iron containing molecules.

I would now like to put forward
my own theory. There is a class of
compounds present in plant cells
which initiate movements in plants
when they are acted on by certain
external stimuli, e.g. light and
water. These compounds are called
auxins and the movements they
produce are called tropisms. The
plant has no control over these
movements, once the auxins have
been produced they begin to act.
One such tropism known as geo-
tropism occurs in plant roots, in
this an auxin is produced in one
side of the roots causing them to
bend downwards towards the centre
of the earth. )

It is known that strong magnetic
forces radiate from the centre of
the earth, could not these magnetic
forces cause a concentration in the
jower side of plant roots causing
them to bend downwards?

P. Crilly,
Reid Kerr College.
Paisley, Scotland
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24 South Town, Dartmouth, Devon

electro services

PC ETCHING KIT

copper-clad board

Containg 11b terric chloride. 1008q in
OALO
resist pen. abrasive cieaner etching
dish and instructions.

etch-

ali for only

RESISTORS AND CAPACITORS

500 aasorted reasistors £1-35. 2500
£4-70. 150 poly. ceramic. mica. etc
capacitora 80p.

PO AMPLIFIER UNIT

Telephone: Dartmouth 2967 £3-30. Contained in steel case 54in x 5in x
FERRIC CHLORIOE 34in are 2 x GET116 transistors on
Anhydrous technical quahty to Mil heat sinks. 3 pot cores. 2 30V zeners.
spec 1n 1lb doubls sealed packs 4 audio transformers. 1% resistors

SICK OF WAITING FOR COMPONENTS? b 80p, 3b £1-835, 10Ib £4-45, and caps With circult diagram £1.

Try our express service (normally return-of-post) ML Tib BARGAIN PARCELS
VEROBOARO Hundreds of new components—pots.
| C— N . 0 8

RESISTORS (E24 Serle SCREWS, NUTS AND 1008q In & rted sizes and pitches reaistors. capacitors. switches pilus

5%
2%
5%

W
W

Carbon Film
Metal Oxide
Wire-wound
5% Wire-wound
§% Carbon Film

SEMICONDUCTORS

WASHERS

0BA 18 sets
2BA 18 sets
4BA 18 sets
6BA 18 sets

R
3ip
9p
10p
1ip

40p
15p
10p
13p

BC107/8/9 11p
2N1302/3  18p
2N1304/5  21p
2N1306/7  22p
2N3053 24p

2N3054
2N3055
2N3702
1N4001/2/3
1N4004/5

1N4006/7
2N3773
2N3819

54p
57p
13p
P
9p

—full Range of 7400 Series 1.C.s avallabl

12p
£2-

34p
2N3703/4/5/6/7
13p

13in .

and volume controls
output to the 7in

Spa

EZ80) and speaker £3.

{no tiny pieces) £1-10.

3W TAPE AMPLIFIERS

Polished wooden cabinet
9in containing a sensitive
(20uV) 4 valve amplifier with tone
Gives 3 watla
= 4in 30 apeaker
Also 8 non-standard
Supplied in good working condition
with circuit Standard mains opera-
tion £4-50. Suitable cassette £1-10.
head 33p. Tape (ex-computer)
75p. Amplifier chassis only.
plete and tested (2 x ECC83. EL84

140

x

tape deck

com-

PC boards with transistors and
dicdes and loads of odds and ends.
Amazing value at only £2-30.

COMPUTER PANELS

3tb asstd £1 ; 7Ib £2-88; S61b £15.
Pack containing 500 components
with at least 50 transistors 95p. 12
high quality paneis with power
transistors, trimpots, iCs. etc £2-50.
Thousands of boards at shops for
callers from Sp.

VERSATILE POWER UNIT

Contains mains transformer. 2A
thermal cut-out end bridge rectitier

. will give 1 7-10-5V output with 2
CAPACITORS SILVER-MICA CAPACITORS SLOTMETER citors (supplied) 1z,
uF  Volts Price 2:2pF to 820pF 7P Ex-Pay TV. takes 10p pieces. has model garage with

o
. lamp. jack plug. etc.

3-digit mec al counter. coin switch (used
; ) 122 :p 1000pF to 1800pF counter. Sangamo-Weston impulse tor "Hot Wheels ) £1-70.
3 p 1.C, HOLDERS movement. nylon gearing. switch, MISCELLANEOUS
4-7 35 6p 8-way DIL 16p e ICRORIVICL0. Transtormer, mains pri . 16-0-16V with
10 16 &p 14-way DIL 24p DEKATRON UNIT 9V tap sec 1A £2. Post Office 4 digit
10 63 7p Contains 2 CV2271 dekatrons. 2 counters 80p. Balanced armature

16-way DIL

27p

22
100
100

35
10
50

p
7P

CROC CLIPS
Std. 42mm, 4p; Min. 27mm.

3p

11p
17p
21p
24p

220
470
1000 '

50
35
25

VERO range of
insertions tool. 78p. Spot
cutter, 50p. 0-1 pins/50, 20p;
0-15/50, 20p.

—————e—ADD 10p for p. & p. PLUS 10% VAT-
Send 20p for our illustrated catalogue containing
competitive prices and descnptlons of hundreds
of components, accessories, etc.

boards—PIN

4-diglt

Rs. Cs. otc. £2.

electromagnetic
counters. 2 sealed relays.

able
2 ECC81.

earpieces. use as mic. or spkr 2001
impedance 30p. 2N3055 38p. 80 -
80 + 20uF 350V 15p: 10 for £1-15.

Ali prices shown include VAT and postage (mainland only). S.A.E list

Mail order dept.,

Southampton (Tel.
Deptford Broadway SE8 (Tel.
Addiscombe Road, Croydon. Callers Welcome.

GREENWELD ELECTRONICS (PE6)

wholesale/retail shop: 51 Shirley Park Road,
0703 772501).

Other retail shops at: 21
01-692 2009) and 38 Lower
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Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORY

GUARANTEED TESTED HIGH PERFORMANCE POWER SUPPLIES
MODULES—now better value than ever iﬂﬂ‘ﬁ;

SA35 £5-45 C?rriage * 25:—::—2_5k|—41 = d PU45 Slusi;fsg SA3S er £4-90 Caggéu
35W RMS 25-50V e : zz,ﬁd_'g;;ém" PU70 Suits 2 SAS50 or £7.75 Carriage
7 transistors, 7 diodes * S00mV inco 20K 2 SA100 40p

Carri -
SA50 £6.90 il | w6 ome
50W RMS 25-65V

7 transistors, 7 diodes % Short and open
circuit proof

SAL100 £10-90 * Continuously

PS4S  swase €350 Sy
MT45 Transformer for £3.50 Ca;alazz

above P

:(I’ot\gnirtso:zg?rodes * Toct:rgn':g:zn(s PS70 Suits 2 SA100 £4-90 Ca"r"ei:le
I 20 watt module Complete with bl:::‘,,tr- MT70 :’g:cseformer for £4.9o Ca:(r)i:ge
in supply—extra heavy duty £19-75 <°  THE saic0 MODULE N.B. PS70 is not suitable for the SA50

Mic It 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: Mic vol, bass. treble. Left/Right fade, deck
volume, bass, treble. h/phone select, vol, Mains. Size
174in % 3in x 4in deep.

DISCO MODULE £8:00

20p
Thousands sold of this extremely popular mono version. A mic input may
be fitted Using the VA30 (see below). Low consumption from a 9V battery.
Features the same high standards of reproduction as the Stereo version.
Controls: H/phone select, vol, Left deck vol. Right deck vol, bass, treble,
master vol. Size [22%in x 3in 2in deep.

3-CHANNEL SOUND-LITE £22:50 -
Only SAXON can supply such incredible value for money. This unic features 3kW
power handling. full-wave control, bass. middle, treble AND master concrols. Twin

- tasw
loudspeaker jacks for *' through '’ connections. |t may be used free standing or will
panel mount next to either of the above. Also features unique CUT-BACK circuitry ” ’ ‘ .
for extra wide range response. Size 12in 3in 24in deep. Professional standards
at a price you can afford!

SINGLE CHANNEL  Recently reduced in price | Add VAT 10% to all orders . saxor sourd - Iite
VERSION  £7-50 fieqisd 00 ™Fh U i ML
Carr.free operation
MULTI-PURPOSE MIXERS
M4HL M6HL

. Carr. . Carr. - .
£18-50 <3 £27-50 <5
Featuring multiples of our YVA30 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 3 M 4
impedances may, if required, be easily changed, g - 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 9 . a

feed all types of amplifier. Recommended for their o o o
versatility and high performance, and excelfenc

value for money.

VA30 SSoulE £3-50 G 60 00606060060606060UG
This is the basic channel modulein the above mixers 1o -~ (%

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 100w of speech and ey | Four individually SAXON-100
CSE separately controlled _ 0 a ‘ c c c ;t,:"zll:gi:EL;s; COMPLETE
L] L AMPLIFIER

inputs. Wide range wide range bass

bass and treble

IOO 2 and treble con-

controls. Sturdy and @ © © OSAXON ° trols. 120w or £53-00
A Y - speech and music Carr. free

attractive vynide
output from

COMPLETE case. Twin outputs.
twin loudspeaker
sockets. Sturdy case, and an attractive facia make this SAXON 50

Ideal for groups,

AMPLIFIER discos. etc.  Fully

tested and !
excellent value for money. Hundreds in use by groups,

£34'9o gg%ac::ido'n identical discos, cll‘!bs' Sec : £37.so

Carr. free 5 AR, £295° Carr. free SQW version identical in appearance.

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

SAXON ENTERTAINMENTS LIMITED - e e R s

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

327'333 WHITEHORSE ROAD . CROYDON CRO ZHS on receipt of 50p C.0.D. charge.

(Please quote magazine when ordering)

Carr. free

Please include S.A.E. with all enquiries,

o . VAT at 10%, must be added to all
SHOP HOURS: 9 am. 5§ pm. — LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 am:-3 pm. | -, o in:luding Boitage  and

24-HOUR ANSWER SERVICE TEL. 01-684 6385 carriage charges.
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CRESCENT RADIO LTD.

11-15 & 17 MAYES ROAD, LONDON N22 6TL

(alse) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT. ]
Il MAYES ROAD, LONDON N22°¢
Phone 888 3206 & (EDM.) 803 1685

ADD LUXURY
TO YOUR CAR

WITH A MOTOR DRIVER CAR
AERIAL
Bpec.: § 8ection
Extended Length 100cm
Length under Fender 40cm
Cable Length 120cm
8upplied complete with Fixing

Bracket and lus 25
Ot en, £6°T5 B P

"CRESCENT
BEAT BRITE”
S8INGLE
CHANNEL
SQUND TO
L.IIGHT UNIT
" This fantastic
little box
approx. 4° X 3° X 2}{° when
connected to the output of a
aound aource from1 to 100 watts
hedel

KITS

UK656  Transistor Tester £1-66
UK92 Telephone Amp £8-28
UK115 Hi-Fi Amp—8W 2450
UK130 Mono Control Unit £24-15
UK145 Amp—16W £8:81
UK165 RIAA Equalised 8tereo Amap 25-80
UK195 Mini-Amp—2W 2368
UK220 Signal Injector £2:85
UK230 AM-FM Acr. Amp 28-29
UK276 Mike Pre-Amp £6:98
UK300 4 Channel Radio Control T.X. 26-61
UK310 Radio Gontrol Receiver £3-20
UK516 MW Radio Receiver 2792
UK520 AM Tuner £4-60
UK710 4 Channel A.F. Mixer £12:59
UK715 Photoeiectric Cell Bwitch £8-97
UK835 Guitar Pre-Amp 24-88
UK875 Cap. Discharge Ignition 21818
UKS910 R.F. Amp 12-170MHz £2:68

UK935 Wide Band Amp 20Hz to 1560M Hz £2-68

light
dmplay of up lo 1000 watts.
Complete with a sensitive levei
control the unit je fused and can-
not harm your amplifier.
A Bargain at £7-50 plus 10p.

MIDGET
MAINS TRANSFORMER

Varnish Impregnated
Blze 46mm x 36mm x 3lmm

PRI 240V
Bec  3.03 100mA
Sec 606 100mA
Sec 909 {OOm.A
Bec 12:0:12 100mA
Sec 20:0:20 100mA
£1.28 10pP. & P
1 ‘, TRI-YOLT BATTERY
ELIMINATOR
Enables you to work
vour Transistor

Radio, Amplifler 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, 74 or 9 volt. This
means all your transietor power
pack applications can be handled
by thia one unit. Approx. size
23in x 2fin x 3}in. Our Irice
£2-75 plus 10p P. & P. Same
modei suitably wired for the
Philips Cassette £3 plus 10pP. & P.

Tin X 4in LOUDSPEAKER

top quality
speaker ideal where
small size is iImport-
ant. Manufactured
by E.M.I. for a well-
known hi-fi  set
maker. Size: 7inx
{4in. impedance: 8 ohms. Flux:
38,000. Max. Free range: 90Hz to
12k Hz. Power handling: OW,
Unbeatable. Price: £1-60, Free
postage on thle item.

TRI-VOLT CAR SUPPLY
Enables you to work your Transistor Radlo,
Amplifier or Cassette, etc. from the 12 volt car
supply. Positive or ncgative earth. Approx.
gize = 2in X 3}in X 13in, This converter
supphes 6,74 or 9 voltsand is t{nnsmtor regulated.
A rea) money saving device for £2-50. 10y P. & P.

1C.300” DISCO CONTROL PACK

A control Unit which when connected to twin decks
makea a disco of professional quality, We supply a
amart front panel which incorjorates controls,
switchand input sockets. The control module, 1.C.
construction incorporating mixing, pre-amp and
headphone listening amplifier. The power pack
enables this unit to work from the standard mains.
* Inputs include Mic., Tape/Cassette and Twin
Decke. *Controlsinclude Mic., Tape, Each Deck,
Mono, £14. Stereo, £17 plus 20p carr.

2in. PANEL
METERS

Size 69mm x 46mm

0-50uA —MESG
0-1004A-—-ME7
0-500uA-—MES 0-1A

0-100mA—ME13
0-600mA—ME14
—ME15
0-50V a.c. —ME16
0-300V a.c.—ME17
Sineter —ME1S8
V.U, meter—ME18

0-1lmA —ME9
0-6mA —ME10
0-10rmA—ME!1
0-50mA—ME12

£3each. 10pr.ap.

LOW VOLTAGE
AMPLIFIER

b transistor amplifier complete
with volume control, is suilable
tor 9V d.c. and a.c. suppliee.
Will give about IW at # ohm
output

With high IMP input this ampli-
fler will work as a record
player, baby alarm, etc,

amplifier.

£1-75 s 3o e e v,
Heavy duty contacts. 22,5000 ﬁ
coil. Alinewand unused D.I'\D.T. A

mainsreiays 50p + V.AT. Carr. Free.
Special quantity price: £40 per 100 relays.

200/250V MAINS RELAY

MINI LOUDSPEAKERS
2%in 80 ohm, 50p; liin 40 ohm,
50p. Please include 5p 1. & P.on @
cach L.8.

one. Rend 20p ine. carrlage,

CRESCENT CATALOGUE VAT

If you conatruct you should own *

Please include 8% VAT on

* ELECTRONIC
PIANO KIT

% ELECTRONIC
ORGAN KITS

There are five superb Elec-
tronic Organ kits specially
designed for the D-I-Y en-
thusiast. With the extreme
flexibility allowed in design.
you can build an organ to your requirements.
which will compare with an organ commercially built
costing double the price.

* Portable organ with 4 octave keyboard. £145-29. % Console organ
with 5 octave keyboard. £269-90. xConsole organ with 2 X 4 octave
keyboards and 13 note pedal board., £470-65. % Console organ witn
2 x 5 octave keyboards and 32 note pedal board. £665. * Console organ
with 3 x 5 octave keyboards and 32 note pedal board. £770. * W/W
Sound Synthesiser Kit, £€130. % W/W Touch Sensitive Electronic Piano
£100.

All components can be purchased separately, ie.. semiconductor
devices. M.O.S. master osciliators. coils. keyboards. pedal boards
stop tabs. draw bars, key-contacts. etc

Send 50p for catalogue which includes 5 x 10p vouchers or send your
own parts list, enclosing S.A E. for quotation.

ELVINS

ELECTRONIC MUSICAL INSTRUMENTS
Designers and component suppliers to the musical industry.
12 Brett Road. Hackney. London. E8 1JP. Tel. 01-986 8455.

goods plus carriage.

812

SPHANSITE MK I

Electronic Ignition... fé

Betteronall points jﬁg

Because you keep your points!

The SPARKRITE MK.2 15 a tull capacitive discharge electranic system
Specifically designed to retain the points assembly  with all the
advantages and none of the disadvantages No misfire because contact
breaker bounce is eliminated electronically by a pulse

suppression €ircuit which prevents the unit tiring if the

points bounce open at high rpm. Contact breaker burn s

eliminated by reducing the current to about 1/60th of

norm, thus avoiding arcing. But you can still revert

to normal ignition if need be. In seconds. If points

go (very unlikely) you can get replacements

anywhere. All these advantages.

®Fitted in 15 minutes. @ Up to 20% better fuel

consumption. @instant all weather starting. @ Cleans

plugs  they last 5 times longer without attention.

® Faster acceleration. ® Faster 10p speeds.

® Coit and battery last longer @Efficient tuel

burning with less air poliution.

The kit comprises
everything needed

Ready drilled scratch and rust resistant case,
metalwork, cables, coil connectors, printed
circuit baard, top quality 5 year guaranteed
transformer and components, full
instructions 1o make positive or negative
earth systemn, and 6 page installation
instruction leafiet

WE SAY IT IS THE BEST SYSTEM AT
ANY PRICE!

PRICES

DY witonly £90-93 inct VAT and P& P

Ready Built Unit £13-86 inc! VAT and P& P

(Both to fit el cers wilh col/dstributor ignition up to

8 cylinders)

We can supply unds for any petrol-engined vehicte (boat
motorcycle eic) with coid/contact breaker sgnition
Detatls on request Call in and see us tor o demonsiration

ELECTRONICS DESIGN ASSOCIATES
(Dept PE9.) 82 Bath Street, Walsalt WS1 3DE Phone 33652
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top quality components for

price-minded

constructors

Guaranteed to spec.

e Genuine discounts

e Free postage in U.K.

TRANSISTORS

ACI53K pnp germanium low power 37p
ACI76K npn germanium low power 38p
ADI16| npn germanium medium power 41p
ADI62 pnp germanium medium power 40p
AF139 pnp germanium UHF 57p

BCI107 i5p; BCi08 H4p; BCI09 18p;
BC167 15p; BCI68 t4p; BC169 [3p each
BCI177 15p; BC178 23p; BC179 26p;
BC257 14p; BC258 12p; BC259 14p
Standard groupings available

BD!35 npn med. power 37p

BD|38pnp med, power 39p

D1O

OA90, OA91, OA9S each 6p

OQA202 tip

Other semiconductors

ACI28 17p; AFII7 37p

BFYS| 23p

Full lists and technical data will be found in Catalogue
No. 7

npn

}DI'\D

RESISTORS
Code Watts Ohms lto9 10 to 99 100 up
(see note below)

G /3 47-470K -3 1 0-9 nett
G 1/2 4-7-10M 13 11 0.9 nett
C 3/4 4-7-10M .5 1-2 0:97 nett
C | 4-7-10M 3.2 18 t-92 nett
MO 12 10-1M 4 33 2:3 nett
WW i 0-22-3-9 It 10 8 nett
wWw I-10K ¢ 8 6 nett
ww 7 1-10K 11 ([ 8 nett
Codes:

C = carbon film, high stability, low noise.

MO = metal oxide, Electrosil TR5, ultralow noise.
WW = wire wound, Plessey.
Valuas: AlIIEI2 except C W, C #W, and MO {W.
EI2: 10, 12, I5, 18, 22, 27, 33, 39, 47, 56, 68, 82
and their decades.
E24: as EI12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51,
62, 75, 91 and their decades.
Tolerances:
5%, except WW | 10%,
40050 below 100 and MO W 2%
Pricas are in pance sach for quantities of the
same ohmic value and power rating.
mixed values. (lgnore fractions of one penny
on total value of resistor order.) Pricesfor {00
up in units of 100 only.

MINITRON DIGITAL INDICATORS

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

Suitable BCD decoder driver 7447, £1-15.

305G showing + or — and | and dec. pt, £1-20.

This is EV 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 U.K. for pre-paid mail orders. For orders £2
arad 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 QUOTED DO NOT INCLUDE VAT,
for which 8% must be added to total nett value of
order. Every effort is made to ensure correctness of
information and prices at time of going to press.
Prices are subject to alteration without notice.
S.A.E. with written enquiries please.

GIRO ACCOUNT No. 38/671/4002

CAPACITORS

DALY ELECTROLYTIC

tn cans, plostic sleeved

1,000mFf{25Vv, 28p; 5,000mF/25V, 62p; |,000mF
50V, 41p; 2,000mF/50V, S7p; 5,000mF/50V, £1-18;
50,00mF/ 100V, £2-91; 2,200mF/I100V, £1-56.

POLYESTER TYPE C280
Radial leads for P.C.B. mounting. Working voltage
240V d.c.

001, 001S, 0:022, 0:033, 0:047, Ip each; 0:068,
01, 015, 4p each; 0-22, 5p; 0-33, 7p; 0-47, 8p;
0:68, 1lp; 10, 14p; 1'5 21p; 2:2, 24p.

SILVERED MICA

Working voltage 500V d.c.

Values in pF—2:2 to 820 in 32 stages, 6p each;
1,000, 1,500, 7p each; 1,800, 8p; 2,200, (0p;
2,700, 3,600, 12p each; 4,700, 5000, I[5p each;
6,600, 20p; 8,200, 10,000, 25p each.

TANTALUM BEAD

01, 022, 0-47, 1-OmF/35V, 14p each. 2:2/16V,
2:2/35V, 47/16V, 10/6-3V, 14p each. 4-7/35V,
10/16V, 22/6-3V, 18p each. 10/25V, 22/16V, 47/6:3V,
100/3V, 6-8/25V, 15/25V, 20p each.

POLYCARBONATE TYPE B32540

Working Voltage 250V,

Values in mF: 0-0047, 0-0068, 0-0082, 0-01, 0-012,
0-015, 3p each. 0-018, 0-022, 0-027, 0:033, 0-039,
0-047, 0-056, 0-068, 0-082, 01, 4p each.

CERAMIC PLATE

Working voltage S50V d.c.
in 26 values from 22pF to 6,800pF, 2p each.

ELECTROLYTIC Axial Leads
uF 3V 63V 10V 16V 25V 40V
0-47 — =

44p

POTENTIOMETERS

ROTARY, CARBON TRACK.

Double wipers for good contact and long working life.
P20 SINGLE linear 100 ohms to 47M 0, 14p each.
P20 SINGLE log, 47k 0 to 2:2M 01, 14p each.

JPZﬁ DUAL GANG linear 47kl to 22M 0, 48p
each.

JP20 DUAL GANG log, 47k to 2:2M 0, 48p
each.

JP20 DUAL GANG log/antilog 10K, 22K, 47K,
IM@Q only, 4Bp each.

JP20 DUAL GANG antilog 10k only 48p.

2A DP mains switch with any of above 14p extra.
Decades of 10, 22 and 47 only available in ranges
above. SKELETON CARBON PRESETS 6p each.

SLIDER

Linear or log, 47kt to IM g in all popular values,
30p each.

Eu:(cheon plates, black, white or light grey, 10p
each.

Control knobs blk/wht/red{yei/grn/blue/dk. grey/lt
grey, 7p each.

Telephone: Egham 3603  Telex 264475

Telephone 061-432 4945

ELECTROVALUE LTD

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

JACKS AND PLUGS

Sockets

2-circuit, unswitched, S1/5§ lip
2- uit/2 break contacts, SI1/BB 13p
3-circuit, unswitched (not GPO), §3/85§ 15p
3.circuit with 3 break contacts, S3/BBB 20p

2 circuit with chrome nut and black/white/red/
green or grey unswitched, $5/8 . 1dp
2 circuit with chrome nut and black/white/red/
green with 2 break contacts, S5/BB 17p
Miniature, 3:Smm, 2-circuit {(black), 2 br. cont.,
$6/BB 8

P
Plugs
2 circ. screened, top entry, P.| 24p
2 circ. screened, side entry, SEPI Jép
Line socket, mono, 40p
Line socket, stereo, 244 45p
3-circuit, unscreened, bl/grey/wh, P.4 46p
2-circuit, unscreened, bl/whi/red/bligrn/grey,
P2 18p
I-circuit, screened, top entry, P3 53p
3-circuit, screened, side entry, SEPJ 55p
Miniature, 3-5mm, 2-cir., screened, P5 13p

Miniature, 3-5mm, 2-circ.,
colours, P6

INSULATED SCREW TERMINALS

In moulded polypropylene, with nickel plate on

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

ISA/250V. In  blk/brwn/red/yel/grn/bl/grey/wh,

Type TP.1, 14p each.

ZENER DIODES full range E24 values: 400mW:
2.7V to 36V, 14p each; I W: 68V to 82V, 21p each;
1-SW: 4.7V to 75V, 67p each; 7-5V to 75V, 94p each.
Clip to increase |-5W rating to 3 watts (type
266F) 5p.

VEROBOARD

unscreened, various
10p

Copper clad 0-1 in. matrix—2-5 x 3-75 ins. 32p.
3.75 x 3-75 ins., 35p. 25 x S ins,, 35p, 375 x
5 ins., 39p. .

Copper clad 0:15 in. matrix—25 x 375 ins., 24p.
3.75 x 3-75 ins., 35p. 25 x 5 ins., 35p. 375 x

S ins., 44p. . .
Vero spot face cutter {any matrix), 539, 0:040 pins
(for 0-1 matrix) per 100, 35p. 0-052 pins (for 015
matrix) per 100, 35p.

KNOBS

In‘a great variety of modern types, for iin. 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).

SIEMENS THYRISTORS
0-8A 400V, 65p; 600V, 94p; 3A 400V, £1.06; 600V,
£1-50.

DESOLDERING BRAID
6ft, 66p; Reels, 25m, £7-15,

EV CATALOGUE 7

2nd Printing (Green and yellow cover)

112 pages. thousands of items, illustrations, dia-
grams, 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.

All  postal communications, mail
orders, etc., to Head Office at Egham
address, Dept. PE9.

Shop hours—9-5.30 daily. Saturdays 9-1 p.m,

Northern Branch: 680 BURNAGE LANE, BURNAGE, MANCHESTER MI9 INA

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

Saturdays 9-1 p.m.
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The largest selection

BIB Hi-FI AGCGESSORIES

EX COMPUTER BOARDS
Packed with tranaistors, diodes, capacitors
andresistors -COMPONENT VALUE £1.50.
3 tor ONLY 55p + P. & P. 30p.

SPECIAL one as above PLUS Power Tran-
sistors ONLY 55p each + P. & P. 15p.
PAXOLINE BOARDS 7§ x 9" approx
41for30p + P. & P. 20p.

FIBRE-GLASS PRINTED
CIRCUIT BOARDS
184 % 4" approx. 2 for §5p

DECON-DALO 33PC Marker
Etch resistant printed circuit marker pen
99p each

VEROBOARDS
Packs containing approx., 50sq. in.
sizes, all 0-1 matric §5p

various

REPANCO CHOKES & COILS
RF Chokes
CH1.2:5mH 28p  CH2.5-0mH 30p
CH3.7omiHi 3lp  CH4. Lomi1 33p

CH5. 1-5mnH 28p
COILS

DRX 1 Crystal set 31p DRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN }- Cores & Formers 8p
i” Cores & Formers 10p

SWITCHES
DP{DT Toggle 88p SP/ST Toggle 30p

FUSES

13" and 20nun. 100maA, 200mA, 250mA.
500mA, 1A, 1-5A, 24

QUICK-BLOW Bp each.

EARPHONES

Crystal 2-:5mm plug 42p
Cryetal 3-5mm plug 42p
8 ohrme 2-5mm plug 22p
8 ohms 3-5mnm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohms plus onjoff awitch and
2-Ginm and 3-5mm plugs £1-85

De Luxe Groov-Kleen
Model-42 £1-95
Chrome Finish
Model 60 £1°50

Ref. 38A. Record/8tylus Cleaning Kit 33p
Ref. 43. Record Care Kit £2-42

Ref. 31, Cassette Head Cleaner 58p

Ref. 32, Tape editing Kit £1.88

Model 9. Wire Stripper/Cutter 83p

Ref. 46. 8pirit Level 62p

Ref. B. 8tylus and Turntable Cleaning Kit
34,

Ref. P. Hi-Fi Cleaner 31p
Ref. 32A. Stylus Balance £1-37
Ref. J. Tape Head Cleaning Kit 62p

Re! 56, Hi-Fi 8tereo tlints and Tips 42p
Ref. 45. Auto Changer Groove Cleaner £1-08

ANTEX SOLDERING IRONS
Xu25. 25 watt £2.05

CCN 240. 15 watt £2-48

Model G. 18 watt £2-26

8K2. 8oldering Kit £3-25

STANDS: 8T3, suitable {or all models £1
SOLDER: 188WG Multicore 70z £1.61
229WG Toz £1.81. 188WG 221t 51p

228 W Tube 33p

ANTEX BITS and ELEMENTS

Bits No.
102 For model CN240 #% ~ 42p
104 For model CN240 4~ 42p
1100 For model CCN240 ¢~ 42p
1101 For model CCN240 37 42p
1102 For inodel CCN240 - 42p
1020 For model G240 ¢~ 42p
1021 For model G240 }~ 42p
1022 For model G240 4" 42p
50 For model X25 &%~ 48p
51 For model X25 }° 48p
52 For model X25 &~ 48p
ELEMENTS
ECN 240 £1-30 ECCN 240 £1-32

EG 240 £1-07 X 25 £1-18

ANTEX HEAT SINKS 10p

3-WAY STEREO HEAD-

PHONE JUNCTION BOX
H1012  £1.87

VAT included in all prices. Please add
10p P. & P. (U.K. only). Overseas orders—
please add extra for postage.

2-WAY CROSSOVER

NETWORK
K4007. 80 ohms Imp. Insertionloss 3b 3 £1-21

CAR STEREO SPEAKERS
(Angled) £3-85 per pair,

Bl-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES

{Black Vinyl covered)

No. Length Willth Height Price
BVl 8 5% x 27 £1-10
BvV2 117 x i x 3" £1-48
ALUMINIUM BOXES
BAl 5} x x 42p
BA2 47 X x 42p
BA3 47 x X 42p
BAd4 5" x X 50p
BAS 47 X X 42p
BA6 3" x x 34p
BA7 77 x x 70p
BA8 8 x x 80p
A - x x 58p

BA9
P. & P. 10p on each box

NEW COMPONENT PAK
BARGAINS

Pack
No. Qty.
C1 200

Description Price

Reaistors mixed

values approx
count by weight 0-55

C2 150 Capacitors mixed values approx.
count by weight 0-55
€3 50 Precision Resistors 0-19%, 0019
mixed values 0-5.
C4 75 ith W Resistora mixed preferred
values 0.55
C5 5 Pieces assorted Ferrite Kods  0-55
C6 2 Tuning Gangs, MW/LW VHF 0.55
C7 1 Pack Wire 50 metres assorted
colours 0-55
C8 10 Reed 8witches 0-55
€9 3 Micro Bwitches 0-58
C10 15 Assorted Pots & Pre-Beta 0-55
Cll 5 Jack Bockets 3 x 3dm 2 x
Standard 8witch Type 0-55
Cl12 30 Paper Condensers preferred types
niixed values 0-55
C13 20 Electrolytics Trans. types 0-55
Ci4 1 Pack assorted Hardware
Nuts/liolts, Grommets, ete. 0-55
Cld 5 Maina 8lide Switches 0-55
C16 20 Assorted Tag Strips & Panels 0:55
C17 10 Assorted Control Knoba 0-55
C18 4 Rotary Wave Change Switches 0-55
C19 2 Relays 6-—24V Operating 0-55
c20 1

Pack Shects of Copper Laminate
approx. 20 8q. ins. 0-5:

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)

Open Mon.-Sat. 9-5.30 p.mn.

Tel. 61593

PLUGS AND SOCKETS

IT'S NEW

IT'S POWERFUL
(15+ 15wR.M.S)) AND —
IT LOOKS GOOD!

THE

LEGIONAIRE

STEREO
AMPLIFIER

ORDER NOW—

PLUGS .
P8 1 D.LN.2 Pin (Speaker) 0-11 ONLY £39-95 p. & p. 50p
P8 2 D.IN.3Pin 012 f OR Write for full details
P38 3 D.I.N.4Pin 015
P8 4 D.IN.5 Pin 180 0-16
| WORLD SCOOP
P8 6 D.I.N.6 Pin 017
PS 7 D.LN.7 Pin 018 JUMBO
P8 8 Jack 2-5mm Screened 0-18
P8 9 Jack 3-5min Plastic 0-12 SEMICONDUCTOR PACK
'8 10 Jack 3-5num Becreened 0-18 | Transstors, Germ. and S8ilicon Rectifiers,
PS 11 Jack i” Plastic 0-15 | Diodes, Trviacs: Thyristors, I.Cs and Zeners.
PS 12 Jjack }* Screened 0.22 | ALL NEW AND CODED.
P8 13 Jack Stereo Screened 0-36 APPROX 100 PIECES
P8 14 Phono 010 B
N . . Offering the amateur a fantastic bargain Pak
P815 Car Af”“ 0-22 1 211d an enormous saving--identification and
"8 16 Co-Axial 0-15 | (ata sheet in every Pak.
INLINE SOCKETS Only £2 p. & p. 20p
P8 21 D.I.N. 2 Pin (Speaker) 0-14
P8 22 DP.IN.3 Pin 0-20
823 D.I.N.J Pin 180 0-20 RECORD STOSREASGE/
P8 24 D.LN. 5 Pin 240° 0-20 CARRY CA
PS8 25 Jack 2-5mm Plastic 0-16 | 7in EP. 183in X 7in x Bin (30 records)2
. £2-10
P8 26 Jack 3-5mm Plastic 0-16 q q B
12in L.t
PS27 Jack §- Plastic 0-30 in 31in x 73in x 12%in {50 ree;);.c};s)
P8 28 Jack }” Screened 0-38
I’3 29 Jack Stereo Plastic 0-30
P8 30 Jack Stereo Screened 0-38 %AS_SETTE CA__SES
PS 31 Phono Screene:t o; T/ [JHelil 2 K O o eckand
P8 32 Car Aerial 0-g2 | hancie. 24490,
P8 33 Co-Axial 0-22
— SPECIAL PURCHASE
SOCKE o .
* 2N3055. 8ilicon Power Translstors NPN.
P8 35 D.I.N.2 Pin (8peaker) 0-08{ }ainous manufacturers out-of-spec devices
P8 46 D.I.N. 3 Pin 0-11 | free from open and short defects—every one
PB 37 D.I.N.5 Pin 180 0-11 | able! 1156W. TO3. Metal Case.
P338 D.I.N.J Pin 240° 0-11 OUR SPECIAL PRICE 8 for £1
PB 39 Jack 2-5mis Bwitched 0-12
PS40 Jack 3-5min Switched 12| LOW COST CAPACITORS
P8 41 Jack }~ Switched 0-20 0-01uF 400V, 3p each
P8 42 Jack Stereo Switched 0-30 § 500, F 60V. Elect. 10p each
P8 43 Phono Single 0-08
'8 44 Phono Double 0-10
P8 46 Co-Axial Surface 0-10 2'3()E\P ﬁriNco :e?o?d?rys fgz"fzf‘f
o of N . o mnary. Y ea avails
ESLZCoE il Eilieh 0-20 1 . bie from selected tappings 4V, 7V, 8V, 10V,
14V, 15V, 17V, 19V, 21V, 25V, 31V, 33V,
LEADS 40, 50 and 25V-0-25V.
L8 1 S8peaker Lead 2 pin D.LN. piug to | pype Amps Price P.&P.
open ends approx 3 metres long | MT50/} ] £1.93 8op
(coded) 0-20 § MT50/1 1 £2-42 85p
MT50/2 2 £3-30 40p
CABLES
CP 1 Ringle Lapped Screen 0-07| CARTRIDGES
CP 2 Twin Comtion Screen 0-11) Acos
CP 3 “Stereu Screened 0-12| GP91-18C 200m\ at 1-2cm/sec £1.35
CP 4 Four Core Common Screen 0:23 | GP93-1 280mV at lcm/sec £1-85
PC 5 FourCore Individually Screened 0-30 ?ggg IClOOltnY/at :)emlﬂee :2.32
. . . bl b 5 Crystal i Qutput
gf: ‘75 I’Td:cm"(':‘“e\i".“y }é”l“ld“" C leg.;g 1-2010C Crystal/Hi Output Compatible £1.20
rree Lore Mains Labie J-20068 Stereo/ Hi Ontput £1.78
Cr 8 Twin Oval Mains Cable 0:07 § 7.2105 Ceramic/Med Output £1-95
CP 9 Speaker Cable 0-05] J.2203 Magnetic dmV/5cm/sec, including
CP 10 Low Loas Co-Axial 0-18 stylus £4.95
J-22038 Rey t atylus for above £3.0¢
CARBON AT-55 Audio-technica magnetic cartridge
4mV/acm/sec £3.30
POTENTIOMETERS
Log and Lin
$TK. 10K, 22K, 47K, 100K, 220k, 70k, | CARBON FILM RESISTORS
M, 2M The E12 Range of Carbon Film Resistors,
ey " ¥ } watt available in PAKS of 50 pieces,
ve _l Single Leu,s S\u‘tch 0-15 assorted into the following groups:
ve2  Single D.P. Switch 0-28{ 11 50 Mixed 100 ohins-820 ohms 50p
VC3 Tandem Luss 8witch 0-48§ Ro 50 Mixed 1kQ-82kQ 50p
VC 4 1K Lin Less Switch 0-15] R3 50 Mixed 10k Q-82k Q 50p
VC5 100 K anti-Log 048 4 50 Mixed 100k Q-1MQ 50p
THESE ARE UNBEAT -\BLE PRICES-
HORIZONTAL CARBON P 1 O NI Watletd
PRESETS
g BI-PAK SUPERIOR QUALITY
100, 220, 470, 1K, 2-2K, 47K, 10K, 22K, | LOW - NOISE CASSETTES

47K, 100K, 220K, 470K, 1M, 2M, 4-TM

Practical Electronics
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-the lowest prices!

AL10/AL20/AL30 AUDIO
AMPLIFIER MODULES

The AL10, AL20 and AL30 units are
similar in their appearance and in thelr
general specification. However. careful
selection of the plastic 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 casactte and cartridge
tape players in the car and at home.

Parameter Conditions Performance
{ARMONIC DISTORTION | Po— 3WATTSt= 1KHz | 026%
.0AD IMPEDANCE i I saea
NPUT IMPEDANCE |  t-1kHz 100k
"REQUENCY RESPONSE —dn | Po—2warrs _J 50 Hz 25K Hz
ENSITIVITY for RATED 0/P Vs=25V. R1=80 f=1KHz | 75mv. RMS
JIMENSIONS T T 3

The above table relatea to the AL10, AL20 and AL30
!nodules. The following table outlines the differences
in their working conditions.

Parameter ALl0 AL20 AL30

faximum Supply Voltage % 3 | s
‘awer out for 2% T.H.D. T 3 watts 5 watte [ 10 watts

(RL = 80 { = 1KHz) RMS Min. RMS Min. RMS Min.
AUDIO AMPLIFIER PRE-AMPLIFIERS
"!3(?"3“3 PA 12, (Usewith AL10 & AL20) 24-35
ot B 1218 | Pa100. (Usewith AL30 & ALGO) 21815
WL 30. 10 watts £3-01

TRANSFORMERS

T461 (Use with AL13) £1.38 P & P 15p

>
OWER SUPPLIES T538 (Use with AL20, AL30) £193 P & P
15p

*8 12. (Use with AL10, AL20, AL30) 88p

PM 80. (Use with AL60) £3-

’RONT PANELS PA 12 with Knoba BMT80 (Use with AL60) £2-15
21-00 P & P 25p

PA12 PRE-AMPLIFIER SPECIFICATION

'he PA12 pr lifier has been d d to match into | Frequency response—

nost budget stereo systems. It is compatible with the 20Hz-50K Hz (—3dD)
\L 10, AL 20 and AL 30 audio power amplifiers and it | B2% °°“"$'1‘2dn O

an be supplied from their associated power supplies. Treble control— z
‘here are two stereo inputs, one has been designed for use + 14dB at 14Kilz
7ith *Ceramic cartridges while the auxiliary input will | *Input 1. Impedance

uit most tMagnetic cartridges. Full details are given In .1 Meg. ohm
he specification table. The four controls are, from left to tInput QSf::‘Bm(;:';]ye‘%om‘
ight: Volume and onfoff switch, balance, basa and trebie. L a LS

h 30 K obms
lize 152mm X 84mm X 35mm, Senaitivity 4mV

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Wireless World Radio Constructor

ALL PRICES INCLUDE V.A.T.

The STEREO 20

“he ""Stereo 20°" amplifier is mounted, ready wired and tested
‘0 & one-piece chasais measuring 20 em X l4cm X 55 cm.
’his compact unit comes complete with on/off switch
olume control, balance, bass and treble controls,
‘ransformer, Power supply and Power amps.
ttractively printed front panel and match-
1g control knobs. The *'Stereo 20" has been
esigned to fit into most turntable plintha
rithout interfering with the mechanism or,
Iternatively, into a separate cabinet.
‘utput power 20w peak. Input 1 (Cer.)
00mV into 1M. Freq. res. 251z-25kHz.
nput 2 (Aux.) 4mV into 30K. Harmonic
Jdstortion. Bass control + 12dB at 80Ha

TR ot v s T Teeble eon £14-45 %A@

FC20 TEAK VENEERED CABINET
‘or 8tereo 20 (front board undrilled) 8ize 104" x 81 x 3, £3-85 plus 30p postage.

5HP80 STEREO HEADPHONES

-16 ohma impedance. Frequency response 20 to 20,000H z. Btereo/mono switch and volume
ontrols, £4-95

Practical Electronics September 1974

BI-PAK QUALITY COMES TO AUDIO

NOW WE GIVE YOU
50w PEAK (25w R.M.S.)

PLUS THERMAL PROTECTION! =
The NEW AL60 Hi-Fi 'Q}g,,
Audio Amplifier FOR ONLY £3:95

@ Thermal Feedback

@ Latest Design Improvements
.19, : ) @® Load — 3, 4, 8 or 16 0hms

: i))ilst/:;rlt)i;sx:ol:::?:r than @ Signal to noise ratio 80dB

1% at 1KHz @ Overall size 63mm X 105mm
& Supply voltage 10-35 volts X 13mm

@ Max Heat Sink temp 90°C.
@ Frequency Response
20Hz to 100KHz

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.

enihusiast STABILISED POWER
MODULE SPM830

8PM80 is especially designed to power 2 of the ALG0
Amplifiers, up to 15 watt (r.1n.s.)} per channel simul-
Q taneously. This module embodies the latest components
Q and circuit techniques incorporating complete short
$,‘ circuit protection. With the addition of the Mains Trans-
former BMT80, the unit will provide outputs of up to 1-5
amps at 35 volts. Size: 63mm X 105mmn X 30min.
These units enable you to build Audic Systems of the highest
quality at a hitherto unobtainable price. Also ideal for many
other applications including:—Disco Systems, Public Address,
Intercom Units, etc. Handbook available 10p PR|CE £3-25

TRANSFORMER BMT80 £215 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 AL80 power amplitier ayatem. this quality made unit incorporates
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 awitch, volume, balance and continuously variable
bass and treble controls.

SPECIFICATIOR
Frequency Reaponse
Harmonic Distortion
Inputs: 1. Tape Heal

20Hz—20KHz + 1dB
better than 0-1%
326 mV into 0K Q
2. Radio, Tuner 75 mV into 60K O
3. Magnetic P.U, 3 mV into 50K O
All input voltages are for an output of 250mV. Tape an:l P.U. inputs
equalised to RTAA curve within + 2dB. from 20Hz to 20KHz.

Bass Control + 15dB at 20Hz
Trebie Control + 15dB at 20K tiz
Filters: Rumble (High Paas) 100Hz
Bcratch (Low Pass) 8KH:z
3 Bignal/Noise Ratio better than —65dB
Input overload 4 28418
Supply + 35 volte at 20mA

Dinmensions 292mm X 82mm X 35mm

ONLY £13'15

MK 60 AUDIO KIT

Comprising: 2 X AL60, 1 x 8PM80, 1 x BTMS80, 1 x PA 100, 1 front panel, 1 kit of
parts to include on-off switch, neon indicator, stereo headphone sockets plus instruction
booklets. Complete Price: £28-75 plus 30p postage.

TEAK 60 AUDIO KIT
Comprising: Teak veneered cabinet size 163° X 11§ x 31", other partainclude aluminium
chasais, heatsink and front panel bracket, plus back panel and appropriate sockets, etc.
Kit price: £9-85 plus 30p postage.

Gira No. 388-7006

. Plegse send allarders direct to warehouse and despatch department

P.0.BOX6, WARE- HERTS

Postage and pdcking add 1§p. Uverseos odd extra for airmoil.

Minimum order 55p. Cash with order please:

Guaranteed Satisfaction or Money Back




NEW
SCORPIO
Mk. 2

i By O
it
¥
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-
abilicy of all parts for the PE SCORPIO Mk. 2—
* Now with added R.F.l. suppression.
* Fully machined and painted die-cast case with AMP termination
connector block.
* Custom wound transformer.
* NOW AVAILABLE IN 6V, and 12V.
* Suitable for all types of Cars, Boats, Go-Karts, etc.
* Promotes easier starting—even under sub-zero conditions.
* Improves acceleration, gives better high speed performance and
quicker engine warm up.
* Eliminates excessive contact breaker burning and pitting.
* PROMOTES FUEL ECONOMY.
Construction of the unit can easily be completed in an evening—
installation should take about halfan 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: 7}in x 44in » 2in)
* All components available separately.—S.A.E. with enquiries.
* Construction manual available separately 25p.
Cost £11:78 incl. carr. and ins. or ready built and tested £14°10.
Conversion kit from Mk. | to Mk. 2. For constructors already
possessing Mk. | Kits.—Miniature P.C. assembly £1 incl. carr. and
ins.  With full conversion instructions.
PLEASE ADD VAT TO ALL U.K. ORDERS
(Carriage at cost outside U.K. — Export enquiries welcome.)

DABAR ELECTRONIC PRODUCTS
T @ | 98 LICHFIELD STREET
fowm) WALSALL, Staffs WSI 1UZ

THRAMPLUS

MONEY BACK IF NOT SATISFIED
all brand new, tull spec. Top grade.
Free fabulous NEW catalogue. anrd éA.EY

red*L”
“8 pin 9 9 °

data §9urceLED S 17p? Til209s.:,22,
BIG'4 pan(-l(IiB &RED LED 28p. GREEN  &clip59p
INFRA RED LED £1. ICphoto amp44p.& ampswitch 85p

IEIRHIEILED Y 0-00e00.£1-69

Minitron type 0-9dppi £1-19. SOCKETS 13p.

iC DIGITAL CLOCH cips.

Calculator
baty/mains

il ]
Texas ete with 4 displays €12 .6 displays& chin £ \

Mostek date & alarm chips with 6 displaye” £ 19; PCPEHO
Rit: Al parts & case. National chip. +digit £20.6x£23]

with - - e {GASs
wintegrated cireuis]oss
741:8pin 29p, 1099 & 14pin 27p 748 33p 709 2ip [fully £869
710 35p 723 59p. 555 timer 79p ZN414 rx.£110[built
703 ¢f it 28D mc 1310 & led £2.76 mcI339€1-20 TADIOO & if £2

IAMP+ REGULATOR 7805,5(&7-20)V. also12& 15V £ 1-49
AUDIO AMPS:mfc4000 50p: | & 2WEI19; 3W £ 129;6W..
gates 7400 et 16P 7413 32P_7447 £1-25 1qn TT
7470/72 32P 7474/ 76 39p ”

7492 69P 74|ZI45;I’.&3|| Z:‘I'?(QSG;—;HP(H 1145 low prices. L

INEW 16pin counter/driver 90/47 £2-25 D b.PEN 69
DIL SOCKETS : Profesional jgold PPins h/i\}r(k)) rl}:ut: e 8,|4,]bl‘|;in 13p

2N3055 33p.four £1. BC107,BC108,BC109 all 7p ea
IN914 Ip ZENERS BZYBB Bp.1a RECTS Suv 3P A00V 50 .BRIDGE 20p
FETS:2N3819 19p 2NIR2IE 20p 441Gk 250 BC1<2 %/4 10p
BC212,3/4 11p BCYTO ¥3p BD131/2 355 ca. BFYSY23 I5pTIshs 25p
2N2926 Oy Tp 2NIOST 15p 2NAT02/3/4/5/6/7/8/9/10/11 all 9p ea
2N3904/6 1T4p HEATSINKS 5f/T05 18f/T018 Sp.TO3:4YL 29p TV lap
CAPACITORS Z5vTU, 50, 100uf 5p.DISCS 4p.PRESETS 5p.CARHON -
POTS 1IP.Switch#] IP.Dual 55P ULTRASONIC TRANSDUCERS £2¢a

l FLUORESCENT LIGHTS8W.I3 12VOLT £2:59
ram p Us ADD 107 VAT TO PRICES. P&P 10P CWO,

alagirnnics 5860 GROVE ROAD, WINDSOR |

PR,

TR

—.

= Become a

radio amateur.

ul[n %

L.earn how to become a radio-

amateur in contact with the whole

Brochure, without obligation to:

world. We give skilled preparation

for the G.P.O. licence.

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept., |
P.O. Box 156, Jersey, Channel Islands. B
NAME esos [
ADDRESS Block caps please |

816
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Marshall

A Marshalil & Son(London) Limited

42 Cricklewood Broadway London NW2 3HD, Telephone 01-452 0161

& 65 Bath Stregt Glasgow G2 2BX Telephone 041-332 4133

Everything you needisinour
New Catalogue

available now price 20 pence

(100 pages of prices and data)

Callin and see us 9-5.30 Mon~Fri
9-5.00 Sat

Trade and export enquiries welcome
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0

0lliAatils
0-86 | AF116
ArF117
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AVL24
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Bulso
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BCI6KB
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16
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Popular Semiconductors

BC308A
BU308R
15(,.10 +

BYLY
BFI160
BE161
BEI68
BE1586
BE(167
BFITS
BF177
BELT8
BELTY
BF180
Bl
BEIK2
BE183
BFI1B4
BF185
BE194
By ]‘h
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BFY20
BHEY2Y
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|Caseo0Q 4.28
LM301.A 0-48
LM3044 2-03
LM309K 1-88
LM702C 075
LM 0

TOY9 0-48
sDIL 0-38
14DIL 0-33
LM723C 0-75
LM741

TOWS 0-40
DL 0-48
14DIL 0-38
LM747  1-00|
LMi48 |
“DIL 0-80 |
14DIL 0-78 |
Pu‘lsosr

MCI310 2-92
MC1408CHI
0-7¢

| MJas0
M8
MJ490
M4y

0-90
1-14
098 |
1-38|

Mpsry 0-32
MPKII2 0-40
| MPxs313 0-47
.Ml'} Lo 0-39 |
MPSAQS 0-25
MP3AGH 0-26
MP=AGS 0-26
MPSAGH 0 27

| sedany
|=C41D
SUdoh
8 Jl;l)

PPN
O a1rdo il DS
SocwowmodDn

'lAMil,lH
1-32 |
TADIOO 1-50
Filter  0-70
TIA2T] 0-84)
TBAG4IB
2-25

| TEAROD 1.50
TBASID 1.50
TIL209 0-35
20A 0-49
TIP30A 0-58
TIP31A 0-82
TIP32A 0-74
TIP33A 1.01
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New from Siemens

7 segment 4 digit Clock Display

Liquid Crystal Type AN 4132 complete
with data. From stock now. Price £13.00
complete with holder. Ideal for battery
operated Quartz clock.using two of the
latest CMOS ICs from Solid State
Scientific. 15v battery operated, minimum
of discrete components required.,

Send SAE for detalls.

Seven Segment Read Out

Minitron 3015F  £1-55

DL707 Litronix ~ £2-35

All data in our new catalogue price 20p

Printed Circuit Marker Pen

DALO 33PC~ complete with instructions.
No masking! No mess! Red or blue.

Price 87p

400mW Zeners 3-3v to 43v
New low price 11p each £8-20 for 100

A large selection of heatsinks for all types

of transistors from Redpoint, in stock now:

TO5-6p TO18-7p

6W1-6"x 4" undrilied £1-00
4W1-4"x 4" undrilled £0-80
2W1-2"x 4" undrilled £0-45

Resistors
Power W Tol

Tantalum Bead
Caps
value
135
22/35v
47/35v
1p/35v
2-2/35v
4-7/35v
2-2116v.

Price
14p
Vap
14p
4p
t4p
16p
14p

Veroboard Largest stockist
Copper
15

2:5x3% 28

2:5x5

3% x3%

3% x5

2% x17

¥ex17

trade or retail sopplied

Themistors
Mullard E29900D Series.12%2p
E29BED Series 10p
Neg temp Coef VA1000 Series 20p
R53 £1-20
Full details of ranges in our catalogue 20p

Equivalents Books
Transistors 90p
IC's 70p

Veropins -1 15
36pcs 24 24
200pcs 89 92

VAT

Please include 10% Vat with all orders
Prices quoted are all exclusive of Vat
Post and Package

15p postage and package charges
'Prices correct at July 1974

Face Cutter 46p:
Insertion Tools 64p

TIP34A 1-51|TIP42A 0-80 7
TIP35A 2.09| TIPu2455 0-83 |7
TIP36A 3-70| T1P3055 0-60
TIP41A 0-79 ZTX300 0-12

Kellner Construction Kits
Weare the soledistributorsin U.K.

ES83 3 watt Mono Transistor Amnplifier Kit £4-08
ES15 15 watt Hi-Fi Transistor Amphitier Kit [two for stereo]
w ith Tone Controt and Pre-Amp £13-20
0 30 watt Mono Hi-#i I"ower Anplifier £9-20
0 30 watt Mono Hi ver Amphitier £10-53
4 Distortion Comp "lwate 1 lre- Amplifier £4-00

AVT Acrial Amplifler. LW, 8W, MW, VHI°, T/V Channels
2-12 £2-0%
UHS70 FM Transmitter Kit. thmHz-143mllz. A GPO
Licence is required £2.79
MU K7 Short Wave and VIIF Receiver Kit. Companion to
U HSE70 2anbz-130mHz £23-22
EWI18 Electronie Dice Kit £8-53
EW20 Electronic Dice with Bensor Button £7-79
STHROO Strol ight Kit, 120W/S £7-88
LO1000 Psyehedelie Light Control, single channel £7-00
LO330 Peychedelic Light Control, three channel £13-50
NTI5 Power Supply- 4 to 30V, 1:0W £7-46
NTR; Professional Stabilized Power Supply, 5 to 70V,
£12-53
1)800 800W Light Ditumer Speed Control £2-98
WT7 Aireraft Canmmnnications Tuner 110-130miiz. Built
and aligned £15-46

WT9 Transitter VI1'O for 2 metera [144miblz-ti6m H7]
Built and aligned £15-4
All prices plus 10°, VAT and plus 15p post and packing.

All kits with easy to follow instructions and covered by a
{ull guarantee.

Brldge Rectifiers Metal—Professionai
Plastic quality
£ £ £ £ £ £ £ £
A UA 4V KA 5 1 S04
30 0-24 032 060 082 2-22 264 3.36 12-30
100 0-36 037 070 0-75 224 3.00 3-80 12-30
200 0-30 041 075 080 282 3.78 4-32 14-40
400 ¢-36 045 085 110 3.72 420 5-40 16-38
500 0-40 0-52 095 1-25
AB Potentiometers—carbon
Rotary type 45: sinuies (Log and Linear) 15p. Single
switehed (Log and linear) 21p. Dochles (Logand linear) 38p
{Slider type 58: Singles (Log and lmear) 30p.  Doubles
(Log and linear) 50p
Presets: I watt 8p, 02 watt 8p, 03 watt 7§p. Please
specify vertical or horizontal
Diodes and Rectifiers
Pitv pl 100 ] 400 500 800 10
13 8p 9p 10p 11p 12p 15p 20p
3 15p 17p 20p 22p 25p 27p 30p
10 5p 40p 47 56p
35 84p 92p £1.18 £2.15 £2.52 £3-85 £4-20
Cathode Stud Only
N3THH (337 -«Oﬂn\) £3-85 | 1NITRA (354 10D, £4-20
ENS4A lOp BAL 17p BY237 12§p OATY 7P
INGI4 P \i\H' 17p BYZ%! 35p AR 8p
INOIG 7p BAT44 12p BYZIlL  32p un 10p
AATIY 7p BALYS 17p BYZ 30p A 7P
AALY 15p BAlad 12p OA 10p ©A0l 7P
BAI0OO  15p BYloo  15p OAl 20p O e
BAalo2  25p DByl2n  15p OA ki TRREEY bi]
BANIO  25p BYI127 17ip OA7 73p oA 10p
|BALLS 7P BY 40 £1 00T 10p ©1A210 R27p
Integrated Circuits —
TTL REDUCTIONS“
£ £
8\1400 016 0-87 |8NT741031-00
3 1-20 [ 8NT4154 1-88
0-95 SNTd15. 1-55
1.58 8N74157 1-09
8NT402 0-45 3N741601-58
ANT403 065 =N74ln} 1-58
SNT404 1-10 AN74162 1-58
BN7H05 075 |8N74164 2:01
SN7406 $ 0-85 SN74165 2-01
SN7407 SV‘-I‘M 0-85 |SNT4167 4-10
BN7408 SNTHL 0-80 SN74174 1-80
8N7400 8N 1-00 | ¥N74175 1.29
8N7410 RN /41!10210 /NT74176 1.44
[8N7411 SNT4107 0-43 NNT4180 1.44
SNT7412 SNT741181-00 SNT74181 5-18
ANT7413 8NT4119 1-92 | SNTH160 1-95
NT416 MNT74121 0-57 |BN74191 1.95
417 aN -80 SNT4102 205
SN7T4 - BNT4193 2-30
BNT4141 1-00 |8NT 4196158
SNT41405 1-44 ¢ P
SNT-H-IU 1-44

‘l'\HiO 016

SNT4R1 l 25

SN74151 1-10

More miles per gallon?

Try our proven Scorpio ignition kit Mk. Il
Price £12°50 inc. V.A.T. & P. & P.

w,uwzsa
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NEW from A.S.P.

Also available | watt a 70°C Carbon
Film Resistors E12. Range: 10Q to
Inmi 5% tol., above 470k 109 tol.
Price 951; per 100.

TRANSFORMERS

SAFETY ISOLATING 50 Yolts 60 Volts
Prim. 120/240V. Sec. Prim. 200-240V. Prim, 200- 240V,

CASED AUTO TRANSFORMERS 'f/.Ap with st;{:‘en. Sec. 19, 25, $3, 40, 50V. Sec. 24, 30, 40, 48, 80V.

i Amps  Type Price

240 Volt Mains to 115 Volts, smart steel- | (watts) No. 3’,."‘“ leo';e :2";; 5 i24
cased units coated In tough resin, fitted 149 " 126
with power lead, fuse and 115 Volt American 150 103 3-08 127
type socket up to 500VA. above 500VA 151 104 4-29 126

Cable entry. 152 105 577 12:3
VA (Watts) P. &P 153 1 . 4
20 ., b £0-30 154 13.6, li ;g 120

h 156 5 b a g 121

158 H . 8 118 14-19 122
159 10 119 17-60 189

120/240V, Centre

Post
£
0-38
0:52
052
0-65
0 80

Price

Cased Rost

£0-30
n-38
0-42
0:52
0-52
0-67
097
0-97

MINIATURE AND EQUIPMENT

Prim. 240V with screen.
Volte

Open

12 & 24 VYolts prim. 200-240V.

Price
£
1.34

Amps
12v
03

Type
No. Type

NEW!

Sec. 1
3-0-3

)

Milllamps
Sec.2

500

No.
238

500 234

1000 212

2" & 4" PANEL METERS
2 4

SIZE: 60mm Wide SIZE: 1omm Wide
X 45mm High x 82 High x
401m Deep. 43inm Deep.
Movement Movement

13
235
207
208
240
236
241
237
205
300 214
30 VYolts = 501 (No screen) 1116
Prim. 200-240V. Sec. 12, 15, 20, 24, 3ov " 12 o ) gg}‘
Price Posf 303
204

PLASTIC CASED SILICON BRIDGE RECTIFIERS
One Amp Two Amp Four Amp fix Amp

50 P.LV. 250 50 P.1.V.35p 100 P.I1.V.55p 50 P.L.V. 85p
100 P.J.V. 25p 100 P.I.V. 40p 200 P.1.V.58p 100 P.1.V.70p
200 P.I.V. 28p 200 P.1.V. 45p 400 P.I1.V. 85p 200 P.I.V. 80p
600 P.1.V. 30p 500 P.1.V.50p 600 P.1.V. ?5p 400 P.1.V. 80p

1,000 P.I.V. 55p 800 P.I.V. £1 400 P.L.V. £1
%||| PLEASE ADD 10% FOR V.A.T. [

ADD 10p P. & P. PER ORDER
ASP. LTD. &

CANTERBURY

330
500
1000

200

Nowuoqoé&muog
EBRET3RJSwowa

150

1R, 500

Ohins
1250
550

LR,
Ohma
1400

226

0-50 micro AL
0-100 micro
0-500 micro A.
0-1 mA

05 m

0-10 ma

0-50 InA

[ 0100 A

0-50 micro A

R R R P R P P PR

27 500
0-10 ma 0-15-27 0-15-27 1000
0-50 ImA

0-100 mA
0-500 14

0-[ AMP

’5 \'uM e
0 50 Volt 5 i 4 10-
0~300 Volt
‘%' Meter
VU Meter

Meter 5250

VU Meters are complete with detecto.s,
Malern wile view can be illustrated,
I'rice 2° £2:95 Post 10p. Price 4" £3.85
Poat 10p, Lamps 55p per set.

SIMMONDS ROAD - WINCHEAP
KENT - Canterbury (0227) 52436

- Dept 2.
[] e r nln 56, Fortis Green Road, London, N1D 3HN
telephone: D1 883 3705
! MINITRON E& !E C TR@ SIEMENS 1
f.@ﬂ© n |
| [:1 ( /C
l N f
. aiten litronix LIQUID CRYSTAL DISPLAY complere with
ook = Sl )
Ref 3015F Sty be diractly driven by Notional Semicondutton
1 Omila-/wumy Ref 3015G Atarm Clock chip MMS316
! NEW PRICE £1.29 OUR PRICE £14.37
72¢ SERIES TIL LIGHT EMITTING DIODES
' r— 0.3125" dia TIL209 Type: 1
| Red  24p each,Yellow 99p eoch
| i1t GRADE SRANDED PRODULCTS o Overflow Green d1p each,White 350 each
Bzl : D 707 DL747 0.125 di
Red R e
| 00 20p 7442 e 7490 B2p Green MAN 51 MAN 53 s /) 0.175" dia green (LEDS) 75p e ‘
| 7 o b e Ve | Yellow WS MaN g 3 > ey TRV
w1 20p 7447481 .80 749 ey omman reen L5p eac
‘ e g et ?}, ;::‘;’3 X Al Common Anade ; Left Hond Deciml Poini orin f:m,‘we - Vi ?; =
7409 29 473 4l 74122 esp Choractar Haight 0.3 1092 syle MLED 500 gill anly 17p RED
T (T OUR PRICEL2,65 each £2.79 £2.89 : |
S e e Taw ow 32 DECADE DIGITAL VOLTMETER INTEGRATED CIRCUIT |
8ip 7489 £4.75 24196 £4.73
Thi wae-ef-ther WO Lssl;:elp;:"“j'“i E RED ( Led 7) ‘
all the logic nacessary for o code , dual
slope integrating, avtomatic polarity detecting GREEN ( Led8)
PHOTO Dﬂk[/”ﬁo# DV Spplied i e o nd il ST @ om0
2N5777
€& oot T oUR PRICE ONLY £1.79
o e Ve PO v oooktar alone 10) all at £7-45 for 5

WE WILL QUOTE
FOR 'QUANTITIES
ON  REQUEST.

OVERSEAS CUSTOMERS .DEBUCT ONE
VAT INVOICES ON REQUEST
K Orders min 15p; Overseas Orders at Cost

EVENTH

AT INCLUSIVE PRICES

818

P. &P or
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HI-FI TAPE LINK
ics. As Cs Relay and pc-base. Pot Cores and pc-bases.
Stereo £21:95 PSU £3:62 Main Circuit PCB
(3in x 9in) Stereo (aiso holds relay and cores). £2-50 Sub-assembly PCB (24in x 64in),
Sterec 36p.

{PE Mar /Apr 73). Sics.
Sw s. Pots. Panel Lamp—Mono £13-31,

BIOLOGICAL AMPLIFIER
(PE Jan Feb 73) P/A Set—S.c s ics. Rs.
Cs. Pots. PCB. £3-46. Output Stages—
S/c’'s. Rs. Cs. Pots. Rotary Sw's and
PCBs for Alphaphone. Cardio. Freq-Mster.
Vis-Feed. £4-96. Audio Amps PC7? £5-20;
EA1000. £3-30.

ENLARGER EXPOSURE
METER AND THERMOMETER
(PE Sept 73) S.cs. Thermistor. LOR Rs
Pots PCB. £3-90.

ELECTRONIC PIANO
{PE Sept 72 Jan 73) Details in lists

GEMINI STEREO AMPLIFIER
(PE Nov 70:Mar 71) Stereo Sets and PCBs Pre-amp—Rs. Ca. Pots. Sw s—with j}W
MO Rs £14-18—with W CF Rs. £10.40. PCB as published. £2:20. Main Amp—Rs Cs.
Pots. £5-88. PCB (3in ~ 5in). £1-28 Power supply—Rs. Cs. Pot. £4:56. PCB (2in > 4in).
65p.

AUDIO MILLIVOLTMETER
(PE Feb 74). Sic's. Rs Cs. Pots. Sws
PCBs. £5-17.

8 WATT AMPLIFIER

(PW Nov Dec 72) Pre-amp—Sics. Rs Cs
Pots. Sw—Mono. £2-50: Sterso. £6-03.
PCB (3§in x 73in) (Stereo) also holds rotary
or sitder pots. and Sw. £1-66. Matin Amp—

S/c s, Rs. Cs, Pot—Mono. £4-18, Stereo.
£8- 36 PCB (2¢in x 3in) (Mono) T2p, PSU.
£3-9

PROGRAMME SHEETS
For Sound Syntheeser and Rhythm
Generator Now availabie

SOUND SYNTHESISER
(PE Feb. 73/Feb. 74)

RHYTHM GENERATOR
(PE Mar./June 74)

SOUND BENDER
(PE May 74)

Details of all these in List

LOUOHAILER AND SIREN
(PW Dec 72) Pre-amp and Siren Generator
—S cs. Rs Cs. Pot. PCB (24in x 2¢in).
£2-20. While Stocks Last Main Amp Module
PCS5. £6-25

REVERBERATION UNIT
(PW Nov /Dec. 72) Sic 8. Rs. Cas T/former
—with Rotary Pots. £6-44. PCB (2in x
113in). £1-40. Spring unit excluded

MISCELLANEOUS PCBs (While Stocks .5;")

PHONOSONICS
PCB’s AND KITS

PROJECT Q4
(PW Oct 73Jan 74) Multisystem Quad-
raphonic Decoder. Sic's. lic's Rs Cs.
Pots. Makeswitches. £13-74. 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
mains voltage. S/c’s. SCA. LOR. Rs. Cs.

Pots. Relay. Keyswitch. T/fmr. £0-85. PCB
(33 x 54in) also holds pots. Sw reisy.
£1-60.

PHASING UNIT
(PE Sept 73) Si/c's. Rs. Cs. Pots. PCB
(131N x 241n), £2-20.

RONDO
{PE Sept 73/Feb 74) Details in List

AURORA
Multichannel Sound Controlled Light. S/c s (Excl SCRs). Rs. Cs, Pots,

{PE Apr /Aug 71)
Cores—Pre-amp. Sync Generator and 4 Chans . £10-97; 4 extra chans . £8-35. Reg
PSU. £4-32. PCB (4}3in x 104in) for Pre-amp and 4 Chans (also holds pots). £2-50. PCB
(43in x 5%in) for Sync Gen PSU. 8 cores. 8 SCRs, £1-25.

AURORA AUXILIARY CONTROL UNIT
2 Variable Frequency Strobe Generators and 4 Variable Amplitude Frequency Generators
Sic’s. Rs. Cs. Pots, PCB (33in x 5;in). £4.87.

TAPE NOISE LIMITER
(PE Feb 72) Sic's. Rs. Cs, Pot. Sw. PCB
(14in x 3in), £2.30. Reg PSU and PCB
(1§ x 2¢in), £3-40.

SEMICONDUCTOR TESTER
(PE Oct 73) S/cs. Rs Cs Pots Make-
switches Sub-assembly PCB. £6-04. .

ULTRASONIC
TRANSMITTER-RECEIVER
{PE May 72) S/c's. Rs. Cs. Pot. Relay.
Dual PCB (2in x 54in), £4-40. Transducers
excluded

VERSATILE LIGHT EFFECTS
UNIT

Single Channel Sound Controlled Light
with buiit-in variable strobe (PE Jun 72)
Sic’'s. Rs, Cs. Pots, T/fmrs, Keyswitch,
£11-28. PCB (3jin x 7tin) aiso holds pots
and switch. £1-70. SCRs excluded

While stocks last

VIBRASONIC
GUITAR PRE-AMP
(PW Sept 70) Incl Mic P/A, 2-Guitar P/A,
Trem and Tone Controls. Master Volume
S.¢'s. Rs. Cs. LDR. Rotary Pots, Lamps.
Coupling T/fmr, £7-64. PCB (3}in x 104in)

VOICE OPERATED FADER

LOGICAL RADIO CONTROL (PE Dec. 71Jan 72) PCB 2B ° also holds pots, £1-92. Power Supply. £3-90. | (PE Dec 73) Sic’'s. Rs Cs. Pot. PCB
MODEL SERVO CONTROL (PE Feb /Mar 72) PCB. Fail-safe. 33p. R Y (15in x 34in). £2.95.
DIGICAL PSU PCB (PE Aug 72). 50p. OSCILLOSCOPE P/A PCB (PE Aug 72) 33p.
GEMINI STEFIEO TUNER PCB (PE Apr 72) £1-50. TRIFFID PCB (PE Feb. 73). 60p.
(Th e PCBs are as published) " WIND AND RAIN EFFECTS
CALLEHCORD (PE July 72) Main Control PCB (4in x 7iin) {PE Oct 73) S c s (incl special noise diode). Rs. Cs. Pots, £1-95.
SEMICONDUCTORS ELECTROLYTIC (uF/V) POLYESTER ADD 15p P. & P. -
RESISTORS 2905 . (uF) ADD 10% VAT to total cost (including
AC128 20p Ra907 226 opies 2 || e 3 001 I P&P)
W and jW :g:;? i:: N i 2263 I 100 40 o 5 o :: SEND SAE (Stamped Addressed En-
CARBON FILM Bc107 3 3704 i 18 g | e o 0 033 3 velope) for Free itemised List (and with all
BC108 13p P 4763 6p 150 16 e 0 047 e B
MANUFACTURED BY BC109 13p LN 4 6840 [ 150 63 120 0 068 e enquiries please) .
AE! TO DEF 6112A BC147 12p e 60 ofs B || 885 e 01 [ OVERSEAS COSTS P &P will be charged
€24 SERIES B3 e DIODES 1540 6 | 22028 100 BE 5 at cost (most kit weights and postal rates
W 5% 4E7 to 1M Bl1s7 12p ;g ;g :: ;gg ;g ;:: 033 ™ are shown in list) Send international Reply
FW 5% 4E7 s = ] o (B 363 s | 33010 ® ng o Coupon for Free List & with all enquiries
to 2M2 theh: 10° to BC182L 12p 1N4002 7p gg :g :: :;g 503 ‘:: 10 tp VAT does not apply to exports EXPORT
1 BC204 14 1N4J04 8p
TG B tae Il wln w | 02 p | ——————— | ORDERS ARE ALWAYS WELCOME
BC212L 15p BA145 22p W p 470 40 29 TANTALUM MAILING LIST SERVICE—details with hist
STOCKS BCY?1 22p OA9! o B o g e COLOUR CODE identification supplied
FACILITATE RAPID BFY50 2p 0A200 £ a8, ‘79 6806 3 109 BEAD (uF/V) { . L] ) pp
PROCESSING BFY52 23p 1GP? 12p 506 L] 680 25 209 with most kits and as D!ﬂ of ligt
BSYI5A ‘2p 15950 1p 680 40 30 oIl e PCBs are Fibreglass. Drilled. Tinned. and
AS APPOINTED MJE2955 110p 1000 10 14p 0 2235 12p are eglass. Drilled. b
DISTRIBUTORS MUESS i 30 (D B 0 designed by Phonosonics unless stated
. WE WELCOME NeTOC I 2 INTEGRATED CIRCUITS 1000 40 w | 183 4 ‘a5 published
TRADE ANO EXPORT ocrt 14p 708 TOS 409 7447 1759 2200 25 sp 2235 12p PCB Layout and Circuit Diagram suppliad
22 4738 2 ; )
wENOU";lnES 3550 g 2 B 28 2 oo ﬁ%: zs:og :§o :? 0 i:: tree with Phonosonics-designed PCBs
i 747 14P DL 15 7815 TO22! il 3300 B 1 Al P I
Tmec‘o'D ‘:"e ;;‘s;é ::: 748 TOS s:: CA3046 s9p 3300 100 Jso: 156 3 160 POTS are rotary uniess stated as slider
Er!:ITeH 33‘7’37 e 29 7400 200 £a 18ep | 4700 16 sto 216 10 PRICES correct at time of press E & OF
7402 204 {GJA02N 149 4700 25 75p 4763 16 i il
g:;;t:; g: 7:20 ”: oot 4 o3 e DELIVERIES subject to availability

PHONOSONICS, DEPT. PE29, 25 KENTISH ROAD, BELVEDERE, KENT DA17 53BW
MAIL ORDER ONLY
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VALVE MAIL ORDER CO.
l6a WELLFIELD ROAD, LONDON SWI16 28BS

* SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage 3p for first transistor, | p thereafter, over
ten post free. INTEGRATED CIRCUITS 5p + Ip each added
< $p #p
o .0 ® IN31 0’{7 FAZl1 1.16 | BY213 0-85 | OAZ2056 0-45 | 28170  0-10
IN23 0-85 AFZ12 2-00 [ BYZ10  0-45 | OAZ208 0-45 | ZB271 0-18
IN8s 0.88 | ABY26  0-25 | BYZ11  0.40 | OAZ207 0-45 | ZT21 0-85
IN263  0.50 | ASY27 080 | BYZ12  0-40 | 0AZ208 0-40 | ZT43  0.85
ABY24  v-20 | BYZ13 0.85 | OAZ200 040 | ZTX107 0.12
. f INGds 016 | ASY29 080 | wyzy. 3 op| OAZ210 040 | ZTX108 .10
MM 18118 0.25 | ABY53 020 [ Cl11 0-56 | 0AZ224 045 | ZTX603 0-16
‘ 18191 0.13 | ABY55  0-80 | CR81/06 0-80 | 0AZ241 0-25 | ZTX631 0-25
18202 023 | ABY62  0-85 | CR81/40 0-45 | 0AZ242 0-18
2G371 0-40 | A8Y66 033 | CB4B 1.80 | 0AZ244 0-25 | ISTEGRATED
26381 .22 | ABZ21l  1.00 leg% 8-50 | 0AZ246 0-16 | CIRCUTTS
2G414 0.0 | ABZ23 075 | DDO0O 018 | 0AZ200 0-88 | . 00 030

IN7264 0-80 | ABY36 026 0AZ211 0-40 | ZTX300 0-14
2G417  0-g5 | AUIOL  1.50 | DD003  0-15 | OC16 1-00

BYZI6  0.60
80 | ABY50  0.80 OAZ222 0-46 | ZTX304 0.84
N 090 |As¥sy oo |BZYSS 010 | 0Az223 045 | 2TX500 015

: : %% | AUY10 100 | DD008  0-25 | oC1eT  1.00 | 7401 0-80
* 6 OR 12 VOLT iNebt 01| BOlOT o8 |\DDuor 040 ocio  os0 |7467  OR0
: -30 | BC108 o -88 | 0C20 200
*+VE AND - VE GROUND e e RO S BRet SHIoa reus  om
JN7064 o.1g | BC113  0-18 | GD4 0-10 | 0C23 125 | 7208 0-40
2N708 048 | BClls 080 GDO 038 0C24 120,00 g
aN10s 040 | BClien od |GDI: 010 |ocap o9 |740R 08
A 4 o . 2 o 2 .
Here's the new. improved version of the original PE Scorpio égiggi g‘g: BC118  0-20 | GET102 050 | 0C28  0-70 3123 8:;3
Electronic Ignition System - with a big plus over all the other aN1132 025 | BC121 8:%00 ETi g:g 0028 8:23 7411 083
kits - the PE Scorpio Kt is designed for both positive and aMiser 18 |Bcizs 068 | GETL4 080 | oCas 0.5 | 7412 038

negative ground automotlve electrical systems. Not just +ve IN1304 o:sz BC126  ¢-85 | GET116 0.78 | 0C36 0-85 | 74138 0-80

ground. Nor just —ve ground. But both! So if you change cars. 2N130s  0-88 | BCL40 0-80 SETLIS e OCLIN 088 G s
you can be almost certaln that you can change over your : ;g{ggg 8:%3 BC148 010 | GET872 0-88 | 0C43 0-70 ;:gg 8:3
PE Scorpio Mk. 2 as well aN1s08  o2g | BOMS 048 ) QRIS SI010CH 018 (75 040
Contalning all the components you need, this Electro Spares Nl I |BClB  01p | GETSSI 025 | 015 0.18 M
PE Scorpio Mk. 2 Kit is simply built, using our easy to follow 2N2160 100 | BC160 o oo 8::3 T g:g 7428 048
instructions. Each component is a branded unlt by a reputable ;ggg}g 8:% BCYS! 0-45 | GEX44  0-08 | 0057 0.80 ;:gg 8:3

iN2369A 0.16 | BCY32 120 | GEXd5/1 0-48 | 0Cs8 0-60 | 7093 0.48

n rries the manufacturer’'s guarantee. Read
manutfacturer and carrie L] u ] y BCY33 0-88 | GEX941 0-45 | 0C59 0-80

drilled for fast assembly. Quickly fitted to any car ig;g:g %::: BCY3S 046 | GISM  0-50 | 0G88 0-50 ;:gg &::

When your PE Scorpio Mk. 2 is installed. you instantly benefit aNaeds 050 | BOYSS 08| QTN 0801 0CT0 0187460 o0

from all these PE Scorpio Mk. 2 advantages: ggggg:A 8:32 BCY40 080 | GJ7M 050 | 0C72  0-85 ;::éAI\ &s:

+* Easier starting from cold % Firing even with wet or oiled- up 2N3808 &:g BoYa2 g:gg R g::g o 8::8 7450 0-80

plugs % Smoother running at high speed 4 Fuel saving 3NZe24 08 | BCYTL 020 | MATI00 020 [oc7s o0 | J41 080

* More power from your engine % Longer spark plug life aN2926  0.18 | BCZ10  0-80 m;:gé g'gg 0C76 0-80 | 7454 080

* N re contact-breaker burn aN2926 010 | BOZIL 060 26 | ocrs  oan | 7480 0-20

0 more co ure; aNs0s4 0-50 | BD121 1.0 § MATI2L 085 | 0C78 085 | 7479  g.38

K 2N3os5 0.0 | BD123 1.0 | MJE520 088 [oc7e  0-80 | 1570 033

Electro Spares prices: 2N3702 011 | BD124 080 | MIE2965 1.10 | 0C81  0-28 | 7479 0-44

d . T aNs705 o018 | BDYLl 146 | MJE3005 076 | ocaip  o-28 [ 1473 048

Deluxe Kitonly £11.50 inc. VAT and p & p. aNsios 011 | BFlls 028 MIES0 0.50 ocs1M 020 | 7475 059
. . 18 | BF117 0 40 | 0C81 :

Ready Made Unit £14.75 inc. VAT and p & p. NSy 010 |BFiS7 o025 | MPFios 030 | ocaiz o8 | 1418 K]

.11 | BF178  0-28 | MPF104 0-35 | 0C82 0-28 -
2553}‘,’ 3.11 BF181 (-85 | MPF105 046 | 0C82D  0-25 3223 1'.33

State 6V or 12V system.
Send SAE now for details and free list. 2Nsslp 36 | BE18d  0-88 )| UHRIZ0 G40 OCE3 088 |78 1.0
BF194 018 | NKT211 0.25 | 0C114  0-88 [

IN5027  0-58 7490 075
AR R R B L SRR N R G aNG0ss  0-83 | BF196 0213 | NKT213 0-26 | 0C122 100 | 74914  1.30

28301 o.59 | BF196  0-18 | NKT214 0.24 | 0C123 110 7493 0-78

i d BF197  0-15 | NKT218 040 | 0C139  0-40 %
FM VARICAP STEREO TUNER PR &r Brssl 088 | NKTII7 048 | 0cu0 08 |71 G
. ) . ) o, 00 | BF898 0 - Cl14 !
As featured in the May 1973 issue of ‘Practical Electronics'. W70 LO0|BFXI2 080 | NKT210 038 | 0180 089 gn o
Superb Hi-Fituner Kit now available from Electro Spares. AAZI2 075 | BEX13 086 | N¥T222 080 1 0C170 086 | 7497 32
Including cabinet and all components — pre-set Mullard AAZ1S 0'12 g;ﬁg g:gg Nﬂ%ﬁ{ 8:3 ggég; 8::2 74100 818
modules for R.F. and |.F. circuits. Motorola I.C. Phase Lock :8}32 8325 BFX36 0-98 | NKT271 0-20 | 0C201  0-80 ;:}% &:-’;
Loop Decoder for perfect stereo reception. No alignment ACl37 025 | BFX63 g:gg NeTo Ry gcaod 090 7411 o8
needed. Guaranteed first time results — or send it back, and ﬁg}gg gjgs BFX86 028 | NKT274 0-80 | 00204  0-85 ;:Hg i.og
we'll return it in perfect order (for a nominal handling charge). AC188  0.20 | BFX86 0-88 g%;g;g 33 0C206 1-20 74121 087
A : .85 | BFX87 0.85 0C206  1.10 i
Electro Spares price only £28.50 inc. VAT and p & p. et 0.:‘7’ BFX88 098 | NKT278 085 | 0C207 100 | 14122 o9

]
CY19 .87 | BFY10 1.00 | NKT301 0-85 | 0C¢60  0-20 .
A T R B RS ACY20 ggs |BFYLl 050 | NKTaoe 078 |oco 080 |7ail 190

. ' y BFY18 0-46 | NET404 0-80  oRP12 0-55 g
GEMINI’° STEREO AM PLIFIER 28333 s-ig B§¥19 o-:s g%‘%m 8:8 ORP60 o-:g ;:{2} i,}:
- .25 | BFY24 0.4 -30 | ORPS1  0-
A superb unit with a guaranteed output of 30 watts RMS per o 33 BFY44 100 | NKT773 038 | Sx06. 080 4150 }:{:
channel into 8 chms. Full power THD is a mere 0.02%, and ACY40 o8 |BFYs0 080 NKT777 088 )8Xea1 048 |, g9
frequency response is —3 dB from 20 Hz to 100 kHz into 8 or ACY4l 088 g;{;g; s‘gs 81"5" 8::3 gigfg 8:3: 74170 288
15 ohms. Electro Spares have already sold 100s and 100s of ,‘.3‘{:3 8::3 BFY53  0-17 | 0A6 0-18 | 8X641  0-75 | 74174  1.80
these Kits. Get yours now | Depending on your choice of AD149  0-50 ggﬂz 8‘“ o s:gg 8Xg42  0-80 | 74175 180
certain components, the price can vary from £50 to £60 inc. :g}:; g:g Bos o o:z: OA7TI 080 | hxos 8332 LA1TSR1 A0
VATand p&p. APis O3 |BSX6D 098 | OATS 018 |mcu gue |TU%0 230
AR - . 76 . o. B
* All components as specified by original authors, and sold ﬁ;}}; 3.5 B8Y26 Mg OA78, 020 VIS/30P 078 | 44,4, 230
separately if you wish. AF116 0.5 | BBY37 080 | OABI'  0-10 | VSU/20IP 0.6 | 505 550
. . o AF117 .80 | BSYS1 0.0 | OA85 0-15 | V60/201 0-50 [ .., 0, 1.7
% Full constructional data book with specification graphs, AF118  0.50 | BBY95A 0.12 | OABS  0-15 | V60/201P 0-75 1.44
ons’ ! BBY95 012 | OA90  0.07 | XAl01 0.10 | /4196 :
fault finding guides, etc. 55p plus 4p postage. AF119  0-20 74196 158

AF12¢ 030 Bnoz/uoo;z OAS1 007 | XA102 018
-75

Price List only. Please send S.A.E. (preferabl . 0AB5 0-07 | XA151  (-28 | 74197 158
* minimum) fo:lfull details > ® yoxs :;igg 8-:3 BTY42 0-08 | ©A200  0-08 | XAI52 025 | 74198 318
: AF137  0-80 | BTY70/I00R | 0A202 010 | xA161  0.26 | 74199  g.88

0-75 | 0A210  0-20
AP178 .55 | BTY79/400R | OA211  0-85 | yp' o0 (00 | Plug in socketa

1-10 | 0AZ200 0-50 _
:5};3 &g BY100  0-15 | 0AZ201 0.45 | XB102  0-30 ul;:;pnrggle
AFI81  0.50 | BY126  0.14 | 0AZ202 0.45 | XB103  0-35 0-15
AF186  0-40 | BY127 0-15 | 0AZ203 0.45 | XB113 030 | 16 pin DIL
AFY19 113 | BY182  0.85 | 0AZ204 0.45 | XB121 043 017

The ( / ¢ o Naortf : - Ogrenbdaily to callers: Mon.-Fri. 9 a.m.-5 p.m. .
288 ECCLESALLRD. SHEFFIELD $11 8P (D) [N rﬁr;’,‘é';‘.’&’a’f’:,’.‘.?,”.'TS'."E“.‘L%“'A{’JS"’ P | nen going.
Tel: Sheffield (0742) 668888 be added to the total ordar including pstager | 10 pres
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VARIABLE YOLTAGE TRANSFORMERS

INPUT 230/240V a.c, 50:60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
0-5 KVA (2} amp) (MAX) £10-00

I KVA (5amp) (MAX)£14-70

2 KVA (10 amp) (MAX) £28-10

3 KVA (15amp) (MAX) £31-25

4 KVA (20 amp) (MAX) £72-50

37-5 amp (MAX) £102-50

200 watt (| amp) £9-00
CARRIAGE AND PACKING EXTRA
OPEN TYPE | amp (pane! mount)} £9-00

L.T. TRANSFORMERS

All primaries 220-240V

Type No. ec. Taps Price Post
1 30, 32, 34, 36V at SA £6-90 + 45p
2 30, 40, 50V at 5A . £9.15+460p
310,17, 18V at |0A £7-20 4+ 50p
46,12V at 20A. ... ... £8-60 +60p
S 17,18, 20V at 20A £9.15 4+ 60p
6 6, 12, 20V at 20A £8.65 4 60p
7 12, 20, 24V at I10A £6.75450p
8 4,624, 32V atr 12, £8.60 4+ 60p
9 6and 12V at 10A . £4.30 4 40p

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 |} em. Height
13.5 cm. Weight |5 1b.

SPECIAL OFFER PRICE £5. Carr. 80p.

A.C. MAINS TIMER UNIT
Based on an electric clock, with
25 amp. single pole switch,
which can be preset for any

pericd up to [2 hrs. ahead
to switch on for any length
of time, from |0 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 (30 mm x 60 mm. Price £2, Post
20p. (Total incl. VAT and Post £2'38).

PROGRAMME TIMERS
230/240V a.c. |5 r.p.m. Motors.
Each cam operates a ¢/o micro

i

_—
T T
it § i et
Hangss V9%,

P Hups,

switch. Ideal for fighting effects, »
animated displays, etc.Ex equipment V
tested.

4 cam model.
6 cam model.
12 cam model.
6 cam model.

£2.50 post 30p.
£3-25 post 30p.
£4.00 post 35p.
3 r.p.m. £3'25 post 30p.

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,
$peed adjustable 1-80 f.p.s.
Approx. # output of Hy-Lyght. Price £14.00,
Post S0p.

HY-LYGHT STROBE MK 111l

For use in farge rooms, halls and utilises a silica
tube, printed circuit. Speed adjustable 0-20 f.p.s.
Light output greater than many {so called 4
Joule) strobes. £14, Post 50p.

THE ‘SUPER’ HY-LYGHT KIT

Approx. four times the light output of our well

proven Hy-Lyght strobe.

@ Variable speed from |-13 flash per sec.

@ Reactor control circuit producing an intense
white light. ONLY £22. Post 75p.

ROBUST, FULLY VENTILATED METAL

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

Post 25p.

Super Hy-Lyght case including reflector £8. Post

60p.

laboratories, etc.

7-inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 55p.
Post |5p.

COLOUR WHEEL PROJECTOR
Complete with oil-
filled colour wheel.
100 watt lamp. 200/
240V AC.  Features
extremely efficient op-
tical system. £18:50.
Post 50p.

6 INCH COLOUR WHEEL
As used for Disco .
lighting effects, etc. Price £4-50, Post 30p.

BIG BLACK LIGHT

400Watt. Mercury vapour ultra violet lamp.
Powerful source of u.v. lnnumerable in-
dustrial applications also ideal for stage,
display, discos, etc. P.F. ballast is essential
with these buibs. Price of matched ballast
and bulb £16, Post £1.

Spare bulb £7. Post 40p.

BLACK LIGHT FLUORESCENT U.V. TUBES

41t 40 watt, Price £5-50, Post 30p. 2ft 20 watt,
£4.25, Post 25p. (For use in standard bi-pin
fictings.)
MiINI. 12in 8 watt, £1:60. Post |5p. %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.)

MINIATURE UNISELECTOR SWITCHES
2 Bank, |1 position, 24 volt D.C. S
operation, full wiper with an-
cillary contacts. NEW Price
£2°50. Post 20p. As above but
with 5 Bank, || position. Price
£3'50, Post 20p.

24 VOLT DC SOLENOIDS

UNIT containing | heavy duty solenoid approx. 25Ib
pull Linch travel. Two x approx. libpull 3 inch travel.
6 approx. 40z. pull § inch travel. One 24 volt dc.,
| heavy duty single make relay. Price £2-50 P +p 60p.
ABSOLUTE BARGAIN.

CONSTANT SPEED, PRECISION MADE

6 VOLT D.C. GOVERNED MOTOR
2.750 r.p.m. Length 2Hin,

dia. Xin, shaft #in. No
load 40mA. Ideat for B
portable recorders, etc.

£1-50. Post I5p.

A.C. MOTOR 'Mfg. by AEL.’
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.

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

PRECISION CENTRIFUGAL BLOWER
Mfg. Airflow Developments Ltd. -
Heavy Duty continuously rated,
smooth

running, 230/240V a.c.
motor. Size: 16 x 14cm (case
only). OAL 15¢m. Aperture

6 6cm. £6:50. Post 50p.

230/240 VOLT A.C. EXTRACTOR
FAN KIT -
L n ~
Comprising of impeller, continuously
rated motor, motor housing and fix- (
ings as illustrated. Price £1°75, Post
25p. (Total incl. VAT and Post £2°16).

All Mail Orders—Callers—Ample Parking
Dept. PE9, 57 BRIDGMAN ROAD
CHISWICK, LONDON W45BB
Phone 01-995 1560

Showroom open Mon.-Fri.

September 1974

INSULATION TESTERS
Test to LE.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.Bin. W.4in, H.6in, weight 6lb.
1,000V, 1,000 megohms, £34. Post
689. 500V, 500 megohms, £28, Post
60p.

NEW!

TRIACS
GENERAL ELECTRIC POWER-GLAS TRIACS
10 amp. Glass passivated plastic triac. Latest device
from U.S.A. Long term reliability, Type SCi46D
10 amp, 400 PIV, £1, Post 5p. Type SC146E 10 amp,
500 PIV, £1-30, Post 5p. (Inciusive of data and applica-
tion sheet.) Suitable Diac 18p.

HIGH VISIBILITY PANEL

’
LED’s. .25 inch mounting, 0-16 inch lens. Typical
parameters 2V, 20M amps ali type. Supplied complete
with snap in mountings and data. Red 4 for £I, Green
3 for £1, Yellow 3 for £1. Post 5p. (in order) (£1).

LED READOUTS

7  series, . one-third high
character. 14 pin D.I.L. Available in
RED or GREEN. Price £1-65. Post |0p.
4 for £6. Post paid.

All prices are subject to
VAT. (8pinthe £)
To ail orders add 8% VAT to total
value of goods including carrizg2/
packaging.

SERVICE
TRADING CO.

MOUNTING |

Superior Quality Precision Made,
NEW POWER RHEOSTATS

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

WATT 10/25/50/100/150/500 /1 k/ohm
£1-15, Post 10p.
5 WATT 1/5/10/25/50/100/250/500/ 1 -5k /

ohm £1-60, Post 10p.

100 W ATT §/5/10/25/50/100/250/500/ 1 k/1 -5k/2-Sk/
3:5k/Sk ohm £2-35. Post I5p.

Black Silver, Skirted knob calibrated in Nos.
1-9. 14in. dia. brass bush. Ideal for above Rheostats,
22p each.

R E LAY SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS
Col.(1} 1 2 3 4
Coil ohms
Col. (2] 58 5-9 6clo 80p
v\7°,—|((.2.g 150 4-9 2¢j/o 70p*
d.c. volts 185 8-12 6M 50p*
Col. 3 308 9-14 4clo 75p°*
Contracts 410 12-20 4¢/o 80p*
Col. (4 700 16-24 4M 28 60p*
ol. (4) 700 16-24 4clo 80p*
Price 700 6-12 { c/o HD  70p*
o I8 Bt B
0 = 2¢c/oH 60p’
Heavy duty 13500 36-45 6M 60p
. 9.000  40-70 2 ¢clo 60p*
lncliB2:e ISk 85-110 6M 60p*
All prices
incl. P. & P.

6 VOLT D.C. | make contacts 35p, Post 5p.

6 VOLT D.C. 2 make contacts 75p. Post Sp.

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 S5p.
24 VOLT D.C, 3 ¢/o 75p. Post 5p.

DIAMOND ‘H’' Heavy Duty

230/240V a.c. 2 ¢/o, 25 amp RES. at 250V a.c. €2,
Post 10p.

CLARE-ELLIOTT TYPE RP7641 G8

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

100 VOLT A.C. 2
£l, Post 10p.

24 VOLT A.C, Mfg. by ITT.2 h.d. c/o contacts.
55p. Post 5p.

240 VOLT A.C. RELAY. Mfg. by ITT. 240V A.C.

c/o sealed type, octal base

10 amp h.d. ¢/o contacts. Octal plug in base. Price
75p, Post 5p.

220/240 VOLT A.C, RELAY

3 ¢/o 5 amp contacts. Sealed. Incl. I1-pin base

£1:25, Post |0p.
HEAVY DUTY A.C.SEALED RELAYS
110V, 2 cio. 20 amp contacts. £1:25. Post 10p.

DRY REED RELAYS

Mfg. by ERG, 12 volt d.c. encapsulated.

Single ¢/o 65p, post paid. Two c/o 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 A

10 amps 240V. A.C. Black knob I in.
Fixing hole § in. ONE bank 30p;
TWO bank 40p; THREE bank
50p. Quote for quantity.

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). 4
AS above WITHOUT ROLLER. 20 for £2, Post 10p.

FOOT SWITCH

Suitable for Motors, Drills,
etc.. etc. 5 amp. 250 volt.
Price 75p. Post I5p.

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

INSULATED TERMINALS

Available 1n black, red, white,
yeilow, blue and green. New. 2p
eachincl.P.&P. Minimum order &

except fluorescent at ma.ins voltage.
Complete with simple instructions.
€275, Post 25p.

METERS NEW! 24in.  Flush
round. Available in D.C. Amps 1, 5, 10,
15, 20 or A.C. Amps |, 5,10,15,20,
Voltmeter 0-300V A.C. All types £2.
Post I5p.

Personal callers only, Open Sat.
9 LITTLE NEWPORT STREET

LONDON WC2H TJJ
Phone 01-437 0576

821
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MOTOROLA

F M Multiplex Stereo Decoder
Four Channel SQ Decoder

OP Power Transistor

OP Power Transistor

SIGNETICS

I'C Timer
Dual I:C Timer
High Phased Locked Loop

High Phased Locked Loop with AM Demod NE5618
High Phased Locked Loop with Open VCO NE562B

Precision Phased Locked Loop
Function Generator
Tone Decoder

G.I.M.

Eight Digit Calculator Chip
Eight Digit Calculator Chip
3} Decade DVM Chip

Decade Counter, Latch. Driver
Organ Clrcuits:
7 Stage Generator

7 Stage Divider

4 Stage Divider

5 Stage Divider

6 Stage Divider
Static Shift Reglsters:
Static Shift Register

Static Shift Register
Static Shift Register
Static Shift Register
Static Shift Register
Static Shift Register
Static Shift Register

FERRANTI

Radio Receiver

’ FOR QUALITY
COMPONENTS

MC1310P
MC1312P
2N3055

MJE3055

NES55V
NES56A
NE5608

NES565A
NES66V
NES67V

L I e

© w
S

C500

C550
AY-5-3510
AY-5-4007D

AY-1-0212
AY-1-5050
AY-1-5051
AY-1-6721/5
AY-1-6721/6

SL-6-2064
SL6-4032
SL5-2128
SL7-2128
SL7-4056
55-6-8211
55-6-8212

ZN414 1-20

ELECTRONICICALCULATOR

Details of the Offer
1 eight-digit calculator

i.c. (General

Instrument

Microelectronics Type C500); plus 8 seven-segment
l.e.d. alpha-numeric displays (Monsanto, Type

MAN3)
Data sheets are supplied

Price for the "'package’ offer: £14 plus VAT
Data information supplied with each device.
Write for free catalogue of our large stocks of Ferranti
Motorola. G.|.. Monsanto. Mullard, Signetics and

R.C.A. components.

On total add 20p postage and packing - VAT on

S.C.S.
P.0. Box No. 26 (Dept. PE),
Wembley, Middx. HAO 1SD, England

total of order.

Trannies

4 Bush House,
Bush Fair, Harlow,

* PRICES INCLUSIVE
OF VAT.

* Retall Shop open 9 to
$.30 Mon. to Sat.

* Post & Package 15p.

Essex. * 1974 Catalogue 20p.
TRANNIES
omcoumenn | mnce | DISCO UNIT

ACI2% 14p OC4s l6p FIERS
ACIY 16p OC4S 10p 1 Amp
ACI2Z 15p OC7I  11p 100V 22p
ACI4IK 26p OCSI  12p 200V  2dp
ACI42K 26p 2N706  14p 600V 27p
ACI76 18p 2NII3l 24p THYRIS-
ACI87 24p 3NII132 2p TORS
ACISE  24p 2N2904 20p 1 Amp
ACISTK 23p 2N293 11p SOV 29p
ACIS8K 23p 2N30S3 26p 100V 32p
ADI49  49p INIS4 SSp 200V 34p

ADI6]  X3p 2NI0SS d9p 400V a4p
ADI62 40p 2N3I202 14p 3 Amp

AF114  20p 2N1703 13p 5 »p
AFI1IS  20p 2N3I704 14p 100V ddp
AF116  20p 2N3705 13p 200V  48p
AFI17  20p 2N3706 12p 400V  66p

oC28 S0p INS406 28p 3-31033
volt 11p each

Includes
% DJ 100W discotheque amp. with
full mixing and PFL facilitics.
£94-75.
#% Stereo headphone with boom
microphone. £9-90.

% Trannies disco console with 2
Garrard SP25 Mk. 1V turntables.
£59-00

* Pair SOW Speakers £47-04

OR COMPLETE SYSTEM £189-97,
carriage £5-00. Terms available. no
deposit.  £10-16 monthly for 24
months.

We stock a full range of Disco Equip-
ment. Send for list or pay a visit.

£1 BARGAIN PACKS

£1 10 Silicon NPN Power transis-
tors (like 2N3055). Below spec.

£1 30 Plastic FET s unmarked un-
tested. similar to 2N3819 (random
test showed good yield)

£1 20 TOS transistors NPN or PNP.
state which. 2 (0 S amp w/tested.

£1 20 TOI8 wansistors PNP like
BCi78. BC179. etc Ultested.

£1 30 Plastic Power NPN transistor
TO220 case like 2N305S. Ultested

£1 10 General Purpose fully tested

s.

Sec advertisement to Practical Wireless for
full range of TTL integrated circuits

£1 200 mixed capacitors.
£1 500 mixed resistors

Y Any S packs £4-50 ¥
Post/package 10p per pack

Resistors

4 watt 5% carbon .......... 1p
+ watt 5% carbon .......... 1p
1 watt 10% carbon .......... 3p
range 10 ohms to 4-7 megohms.
twattm/o 2% .............. 4p
range 10 ohms to | megohms.

VEROBOAR

01 Q-1s
24 x 3% 24p 19p
24 x & 27p 23p
3 x 3 7p 23p
M xS Mp 3p
Wox % 82p 63p
17 x 31 £1-10 87p
17 x S (Plam) 90p
Pin insertion tool 5ip 7p
Spot face cutter 46p a6p
Pk. 36 Pins 20p 20p

Electrolytic

Capacitors/
S| | e
150uF  64p | 1000uF 7P § jo0uF  9p

470uF  11p | 1500uF  25p | g, 10p
680uF  13p | 2000uF 43p [ 230uF  11p

1500uF 18p 470uF 19p

200uF 18p | 25 VOLT | 680uF  25p

H00uF 260 | o, F  gyp | J000WF 250

10 voLT |IMF el | BOWE sp
4IuF 6tp

4auF  edp| g F  gp | 63 VOLY

WOuF  6ip | 150,F  gp | IF 6p
200w [30RT 0P 2" el
BOWF  10p | G0 g3p | 4-TWE  sip
T0F 100 [ aohE  aop | 6-8aF  sip
1000uF 11p | JooouF 22p | MWF  6ip
1500uF 200 | 00, 39p | 2F 64p
J00uF 24p | So00uF  o8p | G8uF  10p

16 VOLT 150uF  13p
1SuF  64p| 40 VOLT | 220uF 19p
3BuF 64p | 6-8uF  64p | 3OuF  22p
150uF  6tp | 15uF  64p | 470uF  26p
150uF  8p | 33uF  64p | 1000uF 44p

VOLUME CONTROLS
Potentiometers

Carbon  tack 5000 1o 22MQ
Log or Linear.

Single 13p. Dual gang (stereo) 4p.
Single type with D.P. switch 13p
€Xira. .

CARBON SKELETON
PRESETS

Small high quality type (linear
only). All valves 100-S meg ohms.
=1 watt 6p cach
=25 watt 64p cach

VISIT QUR RETAIL

SHOP AT BUSH FAIR
Monday to Saturday 9 to 5.30.

SLIDE SWITCH
SPST 11p each. D.P.D T 13p each.

MINIATURE NEON

LAMPS

240V or 110V 1-4 5p S plus d¢p
each.

Muliard Polyester Capacitors

C280 SERIES
250V P.C. mounting: 0-GIuF. 0-015. 0-022

34p. 0:033. 0:047. 0-068 4p. 0:1 dip.

015, 0-22 Sip. 0-33 Tp. 047 94p. 0-68 12p. IuF 14p. 1-SuF 22p. 2 2uF 27p.

C296 SERIES ’

400V: 0-001uF. 0-0015. 0-0022. 0-0033, 0-0047 3p. 0-0068. 0-01. 0-015. 0-022. 0-033 H4yp.
0:047. 0-068. 0-1 44p. 0-15 64p. 0-22 84p. 0-31 12p. 0-47 144p.

160V: 0-01uF. 0-015. 0-022. 0-033. 0-047.

0°068 34p. 0-1 4p. 0-15 4p. O-1 44p.

0-15.0-22 §¢p. 0-33 Tp. 0-47 94p. 0-68 12p. 1uF 144p. 1-SuF 22p. 2-2uF 24p.
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for fast,easy
reliable soldering

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

(" EASY-TO-USE)
DISPENSERS

yL Size 5
A Savbit alloy
18 swg. 30p
{illustrated).
Slze 19A
60/40 alloy
18 swg. 30p
Slze 15
60/40 alloy
22 swg. 34p

_J

\DEAL FOR HOME
CONSTRUCTORS

Size 1 cartons in 40/60, 60/40
e~ and Savbit alloys
in 7 gauges46p

/—\

Size 12 REEL
for Service
Engineers and
Electricians.
18 swg

Savbit alloy, £1-46
W y

BIB WIRE STRIPPER AND CUTTER

Deluxe Mode! 9 Automatic opening spring,
focking catch, plastic-covered handles. Case

Prices shown are recommended retail, excludingVAT
From Electrical and Hardware Shops. |f unobtainabl
Bib Hi-Fi Accessories Limited, Hemel Hempstead, Herts HP2 7EP

end 10p p&p direct tc

SOLARTRON
Precision Laboratory Oscillo-
scope type 3. D.C.—I5S
MHz. 57 Flat face tube.

£45 each Carr. £1-50

NEW WIDE RANGE WOBBULATOR
5 MHz to 150 MHz up to |5 MHz
sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. Ideal for 107 or TV
IF alignment, filters, receivers. Can
be used with any general purpose
scope. Full instructions supplied.
Connect 6:3V A.C. and use within
minutes of receiving. All this for
ONLY £5-75p. P. & P. 25p. (Not
cased, not calibrated.)

20 Hz to 200 kHz WB.
SINE and SQUARE GENERA.
TOR. Four ranges. Independent
amplitude _controls, thermistor
stabilised. Ready to use, 9V supply
required. £7-85 each. P. & P. 25p
(Not cased, not calibrated.)
GRATICULES, 12cm » l4cm hig
quality plastic i5p each. P. & P. 5p.
12" Long Persistence Crt, full spec.
Price £7-50 to include V.A.T. & carr.
£1 WORTH OF “UFS". Six
brand new capacitors all between
5V and 100V. Total capacitance
not less than 7,000mF. P. & P. 45p.

Large quantity of good quality
components — NO PASSING
TRADE — so we offer 31b of
ELECTRONIC GOODIES
for £1-50 post paid.

ROTARY SWITCH PACK. Six
brand new switches (I ceramic;
| off, 4 pole, 2 way, etc.), 50p.
P. & P. 20p.

COMPONENT PACK consisting
of 5 pots, various, brand new; 25
resistors § and § watt, many high
stabs, etc. Fine value at 50p.
P. & P, 27p.

P.C.B.PACKSS & D. Quantity 2sqft
—no tiny pieces. 50p plus P. & P. 20p.

(rear Tech. College)

FIBRE GLASS as above £1 plus
P. & P.20p.
5 CRYSTALS 70 to 90kHz. Our
choice, 25p. P. & P. I5p.
METERS. Ernest Turner Mode! 402,
100 micro amp. Brand new. Lousy
scale—hence £2-25 each. P. & P. 25p.
METERS by Sifam type M42.
25-0-25 micro amp. Scaled 25-0-25
green: 250-0-250 red. Linear. As
new. £3-50 each. P. & P. 37p.
ELECTROSTATIC VOLT-
METERS also available. $.A.E. with
requirements.
CAPACITOR PACK-—50 Brand
new components only 50p. P. & P,
20p.
POTS—I0 different values. Brand
new—50p. P. & P. 20p.
TRIMMER PACK. 2 Twin 50/
200pF ceramic 2 Twin 10/60pF
ceramic; 2 min. strip with 4 preset
5/20pF on each; 3 air spaced
preset 30/100pF on ceramic base.
ALL BRAND NEW, 25p the lot.
P. & P. 10p.
Replacement TUBES for Cossor
1035 Mk, ,2and 2A and Cossor 1049
Mk. 1,2 and 3. Used — guaranteed.
£3 each. P, & P.37p.
LIGHT EMITTING DIODES
(Red) from Hewlett-Packard. Brand
New 38p each. Holder Ip each.
Information 5p.
PHOTOCELL equ. OCP7I, 13p.
Muliard OCP70, 10p.
CRYSTALS. Brand New. 4.43MHz
£1-25 each, P.& P. i0p.
MODERN TELEPHONES type
706. Two-tone grey, green or
black. £3-75each. P. & P. 25p each.
IDEAL EXTENSION Telephones
with standard GPO type dial, bell
;Ed lead coding. £1.75 each. P. & P.
P.

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

Rubbish. FOR ONLY £3.50.

PLEASE ADD 10° V.A.T. OPEN 9a.m. to 6.30 p.m. ANY DAY

CHILTMEAD | T0D

7/9 ARTHUR ROAD, READING, BER

KS.
Tel.: Reading 582605/65916
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P.0.60RED?

—not with the

decon-

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
laminated board—etch—
clean.

‘The circuit is ready to use.

// NO MESS— NO MASKING
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.

| please send me further details on the 33PC:

Name

Address

Post to: DECON LABORATORIES LTD.

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

823




SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superh solid state audio amplifier. Brand new com-

ts t I'4 . 5 silicon t ist plus 2 power
output transistors in push-pull. Full wave rectification.
Qutput approx. 13 watts r.m.s. into 8 ohm. Frequency
response 12Hz-30KHz 4 3dB. Fully integrated pre-
amplifier stage with separate Volume, Basz boost and
Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Bupplied ready huilt and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3° high x 6 e x 737 deep.
AC 200/250V. PRICE £12-00. P. & P. 50p.

DE LUXE STEREO AMPLIFIER

A.C. mains 200-240V. Using heavy duty fully isolated
mains transformer with full wave rectification giving
adequate smoothing with negligible hum. Valve line
up: 2 x ECL86 Triode Pentodes, 1 x KZ80 as rectifier.
Two dua) potentiometers are provided for bass and treble
control, giving bass and treble boost and cut. A dual
volurne control is used. Balance of the left and right
hand channels can be adjusted by means of a separate
“Balance’ control fitted at the rear of the chassis. Input
sensitivity is approximately 300m/v far full peak output
of 4 watts per channel (8 watts inono), into 3 ohm speakers.
Full negative feedback in a carefully calculated circuit,
allows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11"w x 4°d.  Overali height including valves 5. Ready
buijit & tested to a high standard. PRICE 210-40.
P. & P. 50p.

LOUDSPEAKER BARGAINS
oin 3 ohm £1-25, P. & P. 15p. 7in X 4in 3 ohm £1-40,
P.& P.20p. 106in x fin 3 or 15 ohm £3-16, P. & P. 30p.
E.M.1. 8in x 5in 3 vhm with high flux magnet, £1-70,
P.& P.20p. E.M.1. 13}in x 8in with high flux ceramic
magnet with parasitic tweeter 3, 8 or 15 ohm, £3.60, P. &
P.30p. E.M.L 13in x 8in 3 or 8 or 13 obm with two
inbuilt tweeters and crossover network, £4-85, P. & P.

PRICES INCLUDE VAT

SPECIAL OFFER!
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enciosure with nost
attractive Tygan-Vynair front. 8ize 16in high
x 10}in wide v f6in deep. Fitted with E.M.I.
Ceramic Magnet 13inx8in bass unit, two H.F.
tweeter units and crossover. Max. power bandling
10W. Available 3, 8 or 15 ohm impedance.

Our Price £9°25 c.r. 75,

GABINET AVAIL.SEPARATELY £4'985. Carr. 65p.
Also available in 8 ohm with EMI 13in x 8in. bass
Rpeaker with parasitic tweeter. £7-15, Carr, 75p.

3-VALVE AUDIO AMPLIFIER
HA34 MK 11

Designed for Hi-Fi reproduction of records. A.C. Mains
operation. Ready built on plated heavy gauge metal
chassis, size 73"w X 4°d x 4]°h. Incorporates ECC83
EL84, EZ80 valves. Heavy duty, double wound mains
transformer and output transformer matched for 3 obm
speaker. Beparate volume control andt now with
improved wide range tone controls giving bass and treble
lift and cut. Negative feedback line, Output 4} watta,
Front panel can be detached and ieads extended for
remote mounting of controls. Complete with knobs,
valves, etc., wired and tested for only £8. P. & P. 45p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parta, etc. £5°00,
P. & P. 45p.

SPECIAL BARGAIN OFFER!

Limited number of BSR €123 Auto Charger De Luxe
with lightweight tubular arm and stereo cartridge.

Brand new. ONLY £8-00 + P. & P. 60p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
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 i including Bilicon Transi in the first
five stages on each channel resulting in even lower noise
level with impi d itivity. d p P
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simnple
to modify to suit magnetic cartridge—instructions
included). OQutput stage for any speakers from 5 to 15
ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilled
printed circuit board, smart brushed anodised
aluminium front panel with matching knoba, wire, solder,
nuts, bolte—no extras to buy. Simple step by step
instructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
r.an.s. per channelinto 5 ohms. Frequency response + 3dB
12-30,000Hz. Sensitivity better than 80mV into 1M Q.
Full power bandwidth 4 3dB [2-15,000Hz. Baas booat
approx, to 4 12dB. Treble cut approx. to —16dB.
Negative feedback 18dDB over main amp. Power require-
ments 35V at 1-0 amp. Overall alze—12" wide x B” deep
x 23 high.

Fully detailed 7-page conatruction manual and parts list
free with kit or send 18p pius large 8.A,E.

PRICES AMP. KIT, £11-85 P. & I, 26p. (Mag. input com-
ponents 33p extra). POWER PACK KIT, £3.50 P.& P. 85p.
CABINET, £3-50 T. & P. 36p.

(Post Free if all units purchased at same time). Full after
sales service. Alsoavail. ready bnilt & tested, £25-10. P.free

10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished monaural amplifier with an output of
14 watts from 2 EL84s in push-pull. Buper reproduction

30p.

of both music and speech, with negligible hum. Separate

inputs for mike and gram allow records and announce-

EMI CERAMIC MAGNET HEAVY DUTY TWEETER
Awprox Biine A 3'0’_ ST uhmu'n’-u, P &P 20p BATTERY OPERATED MEGGER | ments to follow each other. Fully shrouded section

SPECIAL OFFER!

wound output transformer to match 3-15Q speaker and
CIRCUIT TESTER 2 ind; dent volume t and separate bass and
made by Evershed and Vignoles Ltd. Measures from treble controls are provided giving good lift and cut.

LIMITED NUMBER OF BRAND NEW ELAC 10in | 0-1 ohm to 200,000 ohms in 2 switched ranges. Used Valve line-up 2 EL84a, ECC83, EF86 and EZ80 rectifier.

TWIK COXE LOUDSPEAKERS. With large ceramic | but in perfect condition.

Complete with test probes. 8Bimple instruction booklet 15p plus B.A.E. (Free with

inagnet and plasticised cone surround. K ohm impedance. | leather carrying case and 4} voit standard battery. parts). All parts sold separately. ONLY 28-00.P. & P.

£3-70, P. & P. 35p.

Only £7:00 + P. & P. 40p.

60p. Also avail. ready built & tested £13. P. & P. 70p.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday

A few minutes from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
(Dept. P.E.), 170 HIGH ST., MERTON, LONDON, S.W.I19 Tel. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE XOTE: P. & P. CHARGES
QUOTED APPLY TO U.E. ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA

PSYCHEDELIC LIGHTING UNIT IN 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 radioc. Will drive a total of 2kW of coloured lamps at 240
volts. Supplied complete with PVC covered steel cabinet with holes
ready punched for controls and cable outlets. Master control 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 panel. The cabinet is supplied
complete with stick-on feet

Colours available include Green, Grey, Black, White and Blue. Every
effort will be made to supply aselected colour, but please give alternatives
f possible.

Approx. size in ins.  Price
ki w. ‘

4 (] 21 75p
3

8 6 £1-60
I 64 3 £2.04
Other sizes tospecial order. HOLES PUNCHED in front or back panels
to your own requirements. Please send S.A.E. for quotation.

("~~~ BAKER 12 MAJOR £11-55)

»= 30-14,500 cps. Double cone woofer and
+ tweeter loudspeaker. Baker ceramic mag-
|4, net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS,

MAJOR MODULE KIT £14-85

& 30-17,000 cps. woofer, tweeter, crossover
o : and baffle as illustrated. Size 19in x 12}in.
NOTE~When ordering state 3 or 8 or |5 ohms.

Regent 12 in, 15W210-45
Major 12 in, 20W £11-55
Deluxe 12 in. 15W £13-20

BAKER LOUDSPEAKERS 1009, BRITISH MADE
Superb 12 in. 20W  218-70 | New Group 50/12

Group 25 12 in. 25W £10-45 | 12 in. 50W £ I 7'60
Group 35 12 in. 35W £11.56 | 30-16000 cps.

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

PRICES INCLUDE VAT. HI-FI ENCLOSURE PLANS 42p

‘ THORNTON HEATH, SURREY  Tel. 01-684-1665

FIXED VOLTAGE REGULATORS
TO3 case. Gives stabilised supply. MVR S V, MVR 12V, MVR |5 V.,
All priced at £1-98

SEND 5p STAMPS
FOR YOUR
COPY OF OUR
LATEST SUP-
PLEMENT No. 4

D.I.L. REED RELAY

QOperates direct from 5 volt TTL logic
elements. Normally open contact rated at
0-25A, 100V d.c. Price each £]-50

Qur CATALOGUE, priced at 25p post free in U.K., shows most of the
R.S. range of professional components. Prices include VAT,

All orders over £1 POST FREE—U.K. only. Overseas postage at cost,
S.A.E. with all queries please.

CELECTRON-E

P.O. Box No. |, Llantwit Major, Glamorgan, Wales CFé 9YN

824

VARICAP TUNER

LP1185/86 .. . . .. £10-25/pair
MC1310P Decoder |/C .. .. £315
LP1400 Decoder Module .. .. £515
MFC4060 Regulator I/C .. .. £078
P.C. BOARDS MC1310P or LP1400 .. £1-87
SPEAKER BRACKETS 2-way swivel ..  £8-00/pair

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

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

B. & B. ELEGTRONIGS

64 MANNERS ROAD, BALDERTON, NEWARK, NOTTS.
Tel.: NEWARK 6895 (Anytime)
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BRITAIN’S FASTEST SERVICE!S)

A SELECTION FROM OUR COMPREHENSIVE CATALOGUE

AA119
AC107
AC126
AC127
ACt128
AC128/AC176
AC151
AC152
AC153
AC176
ACI53/176K
AC187K
AC188K
AC187/188K
ACY17
ACY18

AD161/162
AF106
AF114
AF115
AF116
AF117
AF118
AF124

BC107
BC107/BC177

BC109
BC109/BC179
B8C108C

BC159

BC147/157
BC148/158
BC149/159

BC108 1
BC108/BC178

L4
50p
20p
25
24p

Hp
20p

25
28p
20p
s2p
17p

&p
Fil)
20p
20p
20p
19p
t0p
$0p
80p
“p

“p
sip
™

BCY38 30p
BCYS8 18p
BCYT0 15p
BCY?1 28p
8CY72 14p
BC124 50
80131 &p
80132 &p
BD131/132 80p
80Y20 p
BF115 23
BF163
BF187 25p
BF173 2p
BF177 25p
BF178 31p
BF180 35
BF194 159
BF195 15p
BF196 15p
BF200 '
BF254 14p
BF255 15p
BFX13 25p
BFX29 2p
BF X84 250
BF X85 Mp
BFX86 250
BFX87 Rp
BFX88 24
BFY50
BFY51 wp
BFYS2 20p
BFY53 17p
BFY90 €120
BPX29 £1-40
BPX66 £1-50
BR100 20p
BAY39 45p
BSX19 18p
BSX20 19p
Bsx21 P
BSY27 20p
BSY29 25p
BSY95A 12p
BT106 £1-20
BTY79/400R

£1-80
BY100 20p
BY127 2p
BZYBACIV3

o
BZY88CWV  10p
BZX61CTVS

to
BZX61C30V  20p

CDADASAE  9p
CR1/0S1C  S4p
CRI/40IC_ Tp
CRS3/05AF
CRS3/40AF
153
cz6 17p
D10 (NTGD10)
40p
HPS082 2p
HS822-33 4sp
HT841-33  £2:24
HT861-33  £2-90
HT341:83  £€1-02
IR2160 95p
IRC20 48p
IRT84 £2:24
JA24 £2.08
MC1303L €175
MC1305P  £2-90
MC1307P  £1-65
MC1310P .00
MC1330P  80p
MC1352P  £2-00
MC1466L  £4-20
MC1468L  £2-38
MC4024P  £2-20
MC4044P  £2-20
MFC4000B 65
FC6030  £1-83
MFCE040 €115
MFC8010  £1:38
MFC8040  £1-24
MFC9020  £2-12
MJE3T1 “p
MJE520 5p
MJES21 02p
JE2955 €108
MJE3055 p
MJ480 97p
MJ481 £1:28
MJ491 £1-3§
MJB02 £4-12
MJBO2/MJ4502
£6-56
MJ900 £1-90
MJ1000  £1-50
MJ4502 €444
MLM309K  £1-90

MPF 102 p
MPF 103 {2N5457)

49
MP104 (2N5458)

MPF105 (2N5458)

BZY93CHV1  T0p s8p
BZY93C12V  T0p  NESS5V 789
BZY93C15V  70p  NKT0033 p
BZY93C18V  T0p  NKT211 250
CA3004 £2-03  NKT212 25p
CA3005 £1-35  NKT213 250
CA3011 83p  NKT216 48p
CA013 117 NT217 s0p
CA3014 £1-37  NKTZ218 250
CA3018 T2p  NKT223 27p
CA3018A 83p  NKT2T 1p
CA3020 €130 NKT274 199
CA3028A 9 NKT275 209
CA3035 £1:37  NKT279A 12p
CA3043 £1-57  \xT281 2p
CA44 €120 NKT351 75p
CA3046 700 NKT401 13
CA48 £2-11  NKT402 s
CA3052 €162 NKT403 Tp
CA3053 47p  NKT404 stp
CA3065 £1-28  NKT405 s7p
CAJ0BSE £1-24  NKT406 s
CA3089E  £1-84  NmC409 €100
CA3090Q £4-23  NMC469 s6p
CA3123E  £1-80 NMC505  £3-00
CA4000AE 559 NTGD10 40p
CDA00TAE  55p ono(meow)

CDA00TAE 559 “0p
CDAO0SAE  £1-18  QA47 [
COD1IAE 35 OQA79 "
CD4012AE 55p OQAS0 [
COD4013AE  £1-11  OA9t sp
CD4014AE  £2:92 QA5 Sp
cmonAE g:z 0A200 [
CDA018A 92 Oa202 7
CD4020AE o -
CD4024AE oc2 713
CDA4027AE ™
CD4029AE oca 44

ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED

k

k

N

o]

22ga
2338
E |

TEST METER
This compact. robust Meter contains a transistorized smplifier
enabling a very high input impedance to be achieved (at least 200K
883? ::: g:gg: z: 17!0“1)36 HZOO ohms per volt).
0C42 4p  2N706A 12p 7401 2p DC & AC Ranges £27-50 each
QC44 20 2N708 8p 7042 24p Further details on request—ask for leafiet 06-351
0C4s 20p  5Ngtt p 7403 24p
gg;; g: 2N9 14 p 7404 30p
2N918 & 7405 3,
oC75 2p e sa Lx % | LOGIC CHECKER
0cC76 250 7N930 20 7409 20p The fast sttective way for checking Dignai DIL IC 8
ocr7 0p  2N1131 Wp 7410 4p Checks DIL gates. fip-Hiops. counters shift regis decoders etc..
oca1 20 oN1I32 p 7413 6p | otC:
0ocs10 200  2N1302 17p 7420 4p Clip on logic plates ctarify circuit state
0cs3 2p  2N1303 17p 7425 Mp No interference with circuit. Input impedance responds to one TTL
0C84 25 2N1304 24p 7430 24p | load
0C139 25p  2N1305 Wp 7440 2p Instant display by LED s.
0C170 2Bp  2N1306 Mp 7442 €3 Power supply automatically selected
ocim 0p  2N1307 Wp 7443 £1-74 Full instructions supplied with each device at £25-85 each.
OCP71IM 42p  2N1308 7444 £1-74
8RP12 S0p 2N1309 3Mp Ta45 £2:47
AP0 S0p  2N1559(CR1/ 7446 £1-74
ORP61 Sp  401C) Tp 7447 t1-50 | INTEGRATED CIRCUIT TEST CLIP
ORP69 50p 2N1613 15p 7450 24p indispensable aid to the engineer working with DIL IC's For use with
PM7A2 £1-05 oN1711 1 7451 2 both 14 and 16 lead packages Ciips on to device under test. Can be used
Sp 4p
PM7AS £2-50 2N1893 54p 7453 24p as a removal tool Accidental shorting of IC leads eliminated and
PN70 10p  2N2218 3p 7454 24p Capacitance effects at HF are negligible
PN71 10p  2N2218A 4o 7450 24p £1-95 each
PN107 8p  2N2219 38p 7470
PN108 lp 2N2219A 7472 Bp
PN109 2N2368 1p 7473 S4p
CEID ‘2"”'” o A o M # | INTEGRATED CIRCUIT PINS
SL103A “p 2N2484 a2 7476 The towest priced iC Pin S come in a reel.
SL403A 2N2646 a5p 7480 Stp just drili your board at raqulrod centres. drop In pins and solder. break
(Rectifier) $0p 2N2904 “p 7482 £ 0: off frame hoiders—your DIL mounting 1s complste'!
SLB03A W0p 2N2904A  49p 7483 t1.58 | Bin Sockete 0t L1500
sT2 200 2N2905 $5p 7436 39p | Pin Sockets pleces
TAA263 £1-12 2N2905A 5p 7490 B4p
;ﬂ?% "ps 2N2924 p  7491A £1-54
310 £€1:25  2N2925 p 7492 £1-02
L4320 150 RReN2926 1op 7493 4 NESSSV TIMER I.S.I includ July Practical Wireleas Price
TAABE1 450 N353 4p 7494 .38 | As used in magazine articles including July Practic ]
TAD100 £1-97  2N3054 85p 7495 ¥p 78p, dats and circuits 15p.
TADM10 £1-97  2N3055 7496 £1-7
TBAB10S €1-60 2N3228 £1-10 74100 £1-97
;:t;:)é u;: g:ggg;‘ €1.04 ;:}gz :?: CAﬂB! Superhet System with RF Amp IF Amp. Mixer. OSC.
TIP31A $0p  2N3702 tp 74141 £1-20 1.C g.c. Detector and Voltage Reguilator Iideal for car radio
TIP32A T0p  2N3703 12p 74150 £.02 applications o
TIP41A 85p  2N3704 12p 74151 £1-32 APPLICATION SHEET & DATA 15p
TIP42A £1-00  2N3705 12p 74153
Pas:s %v 2N3T06 12 74154
P 2N3707 12p 74155
VA1039 150 2N3708 12p 74156 SEVEN WATT AUDIO AMP. I.C.
VA1040 15p  2N3709 12p 74190 TBAS0S £1-88
VA10668 15p  2N371H0 12p 74191 Featuring thermal protection. Ideal for car radio applications
LR ;55: e 3 APPLICATION SHEET & DATA 15p
WO1 26p  2N3819 28p 74186
w02 28p 2N3820 8p 74197
e Pe EeEd ER G i | PACKAGED CIRCUITS
WOB e N o 1: 40310 “’ The complete range of Newmarket modules currently being featured
ZTX107 120 2N3904 p 40311 l): in magazine articles See catalogue for details
ZTX108 11p 2N3906 2p 40312 82p
giggg ::v 2N4058 15p 40320 429
PRRINS0e0 13p 40360 ANTEX SOLDERING EQUIPMENT
gk 3 A o o S | x25/240v 25W ron £1-95  SK2/240V 15W Kit £3.-20
ZTX314 V1P 2N444) "p ﬁi‘gé 559 MLX 12V 25W kit. essential for car tool kit £2-50
X0 PO B o o i | XSOTC 240V 50W temperature controlled £5-95
g:ﬁ }:v 2N48T1 40408 54p
P 2N4990 S8p 40409 §2p | l ’
ZTX501 15p  2N4991 48p 40410 62
e W aNsues Bp 40430 13 HRHU SPECIALISE IN EDUCATIONAL
T ap DEETMPRIO A % | AND GOVERNMENT ORDERS
Jedol £ 2"5‘5“”‘”‘0‘,’,, s s | —See catalogue for further details.
::4£; :: 2N5459 (MPF105) 40600 Top ’
4 48p 40601 0p
1N4003 S0 2N5756 u-:o 40602 45p SERVICE PLUS
1N4004 Tp 2NS777 40603 T0p F‘RH[]“] /
1N4005 13 2N6027(DI3T1j 40669 £1-00 10% DISCOUNT OVER £4 NO POSTAGE
1N4006 » 45p 40673 AND PACKING. TOP QUALITY PRODUCTS /
IN4007 P 3NB4 £1-30 40739 £1-89 ALWAYS BY RETURN
N4 149 4 IN128 3p COMPREHENSIVE CAT. WP Py
1N5400 14p  3N140 2p v
::gm ;CF 3N152 2p ,
Sdd z ;::ggli ;‘5: important Nolice “Ali prices are
18920 T 723705 e1-02 exclusive of V.A T. Please add 10% V.A T ,
15940 8 7234DIL £1-02 to the final total of your order after
2N404 23 747/14DIL 28 deducting any discount which may
2N696 t5p  748/14DIL 30: be due VAT. REG. 246062672
2N697 17p  015F [l
DEPT. PE 11, 7 COPTFOLD ROAD
BRENTWOOD /
ESSEX CM14 4BN / q°\
>
P GO0
Vd o‘&\\\’e
\
]
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SPEAKERS

Baker Group 25 3. 8 or 15 ohm
Baker Group 35 3, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Deluxe 12in d/cone

Baker Major 12in d/cone

Baker Regent

Baker Superb

Baker Auditorium 12

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

Coral 6}in d/cone roll surr 8 ohm
Coral 8in d/cone roll surr 8 ohm
EMI 13in x 8in 3, 8 or 15 ohm
EMI 13in x 8in 150 d/c 3. 8 or 15 ohm
EMI 1310 x 8in 450 t/tw 3, 8 or 15 ohm
EMI 1%in x 8in type 350 8 or 15 ohm
EMI 13in x 8in 20W bass

EMI 6410 93850 4 or 8 ohm

EMI 5in 98132CP 8 ohm

EMI 8 x 5d/cone. roll surr 10W
EMI 2;in tweeter 97492AT

Eagie DT33 30W tweeter

Eagle HT15 horn tweeter

Eagle CT5 cone tweeter

Eagle CT10 tweeter 8 or 16 ohm
Eagie MHT10 horn tweeter

Eagle crossover CN23. CN26. CN216
Eagle FR4

Eagle FR6S

Eagle FR8

Elac 9 x 5 59RM109 15 ohm. 58RM114 8 ohm
Elac 6}in 6RM171 d/c roll surr
Elac 631n 6RM220 d/cone

Elac 4in tweeter TW

Elac 10in d/cone 10RM239 8 ohm
Elac 8in 8CS175 3 ohm

Fane Pop 15W 12in

Fane Pop 25/2 25W 12in

Fane Pop 40W 10in

Fane Pop 50W 12in

Fane Pop 55 60W 12in

Fane Pop 60W 15in

Fane Pop 100W 18in

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

Fane Crescendo 15in 100W

Fane Crescendo 18in 150W

Fane 8017 8in d/c roll surr

Fane 8077 8in d/c roll surr

Fane B08T 8ind/c

Fane 701 twin ribbon horn

Fane 910 horn

Fane 920 horn

Goodmans 8P 8 or 15 ohm

”
=
BBTSBLNBLIALIBES

”
w
-
=
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WILMSLOW

AUDIO

THE Firm for speakers!

Goodmans 10P 8 or 15 ohm £5-30
Goodmans 12P 8 or 15 ohm £12-95
Goodmans 12P-D 8 or 15 ohm £16-75
Goodmans 12P.G 8 or 15 ohm £15.75
Goodmans Audiomax 12AX 100W £39-65
Goodmans Audiomax 15AX £42-00
Goodmans 15P 8 or 15 ohm £19-50
Goodmans 18P 8 or 15 ohm £33-00
Goodmans Midax 750 £16-00
Goodmans Axent 100 tweeter £7-25
Goodmans Audiom 100 12in £12-00
Goodmans Axiom 401 12in £15-95
Goodmans Twinaxiom 8 625
Goodmans Twinaxiom 10 £9-00
Ket T27 £5-28
Kef T15 £6-00
Kef B110 £7-00
Ket B200 £8-00
Ket B139 £12-78
Kef DN8

Kef DN12 £4.-50
Kef DN13 £2-75
STC4001G super tweeter £6-18
Richard Allan CG8T 8in d/c r/surr £6-35
Wharfedale Super 10RS/DD £9-80
2}in 64 ohm. 70mm 80 ohm 70mm 8 ohm £0-85
23in 75 ohm £0-50
7in x 4in 3 or 8 ohm £1-40
8in x 5in 3 or 8 ohm £1-50
10in x 6in 3. 8 or 15 ohm £2-30

SPEAKER KITS

Baker Major Module each £10-7§
Fane Mode One each E£9-90
Goodmans DIN 20 esach £8-75
Hetlme XLK25 pair £22-00
Helme XLK30 pair £14-85
Helme XLK50 pair £39-95
Kefkit 2 each £23-50
Kefkit 3 each £34-00

Richard Allan Twinkit each £8-25
Richard Allan Tripie 8
Richard Allan Tripie

Richard Allan Super Triple

Wharfedate Linton 2 kit pair £19-25
Wharfedale Glendale 3 kit pair £34-50
Whartedale Dovedale 3 kit pair £52-50

PA/DISCO AMPLIFIERS

(carr and ins £1)

Baker Major 100 watt £49-75
Linear 30/40 £30-00
L ear 40/60 £35:00
r 80/100 £59.78
r 100 watt slave £44-00

Eagle PA range 1n stock—ask for catalogue

FREE with speaker orders over £7

"'Hi-Fi Loudspeaker Enclosures’’ book
All units guaranteed new and perfect. Prompt despatch. Carriage and packing speakers 3op each, speaker kits 75p

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

Send stamp for tree booklet '

‘Choosing a Speaker

ALL PRICES QUOTED INCLUDE VAT

WILMSLOW AUDIO (Dept. PE)

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire, SK9 THF.
Discount Radio. PA. Hi-Fi: 10 Swan Street, Wilmslow.

3 @ Cassettes b

9 buy!
~ Agta Low Noise Cassettes cso e e1’80 | 1%
AT LESS THAN HALF PRICE! [cwo | sm |28 | ciss
1 5 0 |

AGFA HIGHDYNAMIC SUPER | &9:8| 22 | 2% | o
C120 9p £4-90 £9-80

AGFA STEREO-CHROM 1 s o
CHROMIUM DIOXIDE | £ % | 2| 08

SAME DAY DESPATCH. P. & P. 15p per order

WILMSLOW AUDIO

(DEPT. PE)

10 SWAN STREET WILMSLOW,

CHESHIRE, SK9 1HF

Cut-price prorocordod cassettes—send stamp for list

PARTRIDGE MAINS ISOLATION TRANSFORMER,
Pri: 150-250V, 6V steps, Sec: 240V, 13 amps.
218, carr. pack, £2-25.

GARDNER’S POTTED TRANSFORMER, Pri. 200-
260V. Bec. 18V 500m/fa, 50V 150m/a, 6V 260m/a
output. #£1, p.p. 28p.

RIPLEY MAINS TRANSFORMER, Pri: 110V-240V,
Bec: 12:6V: 0:12:5V 750mjA 7V:0:7V 1A, 81,
p.p. 20p.

MAINS TRANSFORMER, Pri: 100-260V, 8ec:
22:0:22 200m/A. 22:0:22 100m/A 0:24V 20m/A,
80p, p.p. 25p.

MAINS TRANSFORMER, Pri: 100-240V a.c.
86-5-0-36-6V, 27m/A, 0-21-5, 260 m/A, 80p, p.p. 26p.
TRANSISTOR OUTPUT TRANSFORMER, Ratio
8:1, 120mH. Centre tap 2 watts. output, 20p,
p.p. 8p.

WODEN MAINS TRANSFORMER, Auto wound.
Pri:  200.250V. 8ec: 1056-135V. 3kVA, 8185.
Carr. £1-50.

HADDON MAINS TRANSFORMER, Pri: 230V.
Bec: 20V 1 amp, £1-80, p.p. 27p.

MIN. MAINS TRANSFORMERS. Type606/1, Sec:
8V-0-8V, 100m/A, 7?5p. Type 909/1. Sec:
9V-0-9V, 100m/A, 81p. 100m/A, 868p, p.p. 65p each.
BMOOTHING CHOKE, 11MH, 1%in x 1}in x 1l}in,
20p, p.p. 8p.

FINNED ALUMINIUM BEATSINK, 41in x 6in X
lin, 2 x 3N 3055, 21, p.p. 13p.

GOODMANS 8in SPEAKERS 30 £1-80, p.p. 28p.
LOUDSPEAKER 2iin Dia., 400, 300m/watts, 50p,
p.P. 8p. 3

FINNED ALUMINIUM HEATSINK, 9in X 8In X
l§in.in C.: 4 x 2N3055, £2, p.p. 29p.

GARRARD MAG. TAPE DECKS: 1ii.p.s., 50V,
solenoid operated brakes, etc. Mains voltage
motors £7-50 each, p.p. 60p.

10 REED SWITCHES operated by push buttons
and magnets, §0p, p.p. 256p.

COMPONENT PANEL, 8 scr's (300V, 1-6A}) 6 cond.,
12 resiators, 8 diodes, 48p, p.p. 8p.

OOMPONENT PANEL, 1 scr: 100V, 15 amp, 1 diode,
1 cap., 500mtd 50V, 50p, p.p. 7p.

VEEDER ROOT ELECTRICAL IMPULSE COUNTER
NON-RESETTABLE, A.C. 200-250V, £1-10, p.p. 13p.
GEC MAINS CIRCUIT BREAKERS, 2 amp or 5
amp, 81 each, p.p. 14p.

LEVER ACTION P.0. 1000 TYPE SWITCHES

Lock 4-pole changeover, 18p, p.p. 4p. Ex equlp.
Lock 2-pole changeover, 10p, p.p. 4p. Ex equlp.
MULLARD & MALLORY SCREW TERMINAL
CAPACITORS 4,500uF 64V, 7,100uF 40V, 50p each.
20,000 30V, 25,000 26V, 35,000 16V, 30p each,
p.p. 21p. 10,000 + 40V d.c. at 72p, p.p. 12p.
8,000 + 50V d.c. price 45p, p.p. 7p. 2,000 + 25V
d.c. at 48p, p.p. 5p.

MULLARD FULLWAVE RECTIFIERS

6-48V, 15 amp, 76p, p.p. 10p.

BELLING LEE 16 amp In-llne rubber covered
interference suppressor, 25p, p.p. 8p.

RUBBER 3 PIN 5 AMP NON-REVERSIBLE CABLE
CONNECTORS, 20p, p.p. 6p.

SOLENOIDS 12 VOLT PULL ACTION

2in x lin x {in, 40p, p.p. 8p.

BOLENOIDSB 12-24V d.c. pull action 1§in x 1}in x
14in, 40p, p.p. 5p.

BOLENOIDS 240V a.c. pull action 2§in x 1}in x
1}in, 80p, p.p. 9p.

BOLENOIDS. Man{. by Bensons. 240V a.c. Pull
action 22in X 1iin X lin, 78p, p.p. 9p.

OMRON MK?2 MIDGET POWER RELAY, 12V d.c.
Double pole changeover. New, 70p, p.p. 5p.

8TC VARLEY, minlature relays 7000, 17-5-37V,
perspex cover, 4 pole changeover, 40p, p.p. 5p.
POTTER BRUMFIELD 12V d.c. coll 3 pole ¢/o
contacts rated 7 amp., £1, p.p. 10p.

LT.T. LOW PROFILE RELAYS. 4 pole c/overs.
5000 12-18V, 78p, p.p. 5p.

MAINS RELAYS, 200-250V a.c. 2 makes. Heavy
duty contacts, §0p, p.p. 7p.

KEYSWITCH RELAY, 12V d,c. Coll 3 8.P.C.0. 80p,
p.p. 5p.

'TELESCOPIC AERIALS

Chromed 7in closed, 28in extended, 6 section ball
jointed base, 23p, p.p. 5p new.

PRINTED CIRCUIT BOARD/19 ACY 19's 10 0A200
Diodes: 1reedrelay: 1 AZ 229 zener ass. capacitor/
resistors. Power supply 22V, 2560 mjA d.c. 240V
a.c., 81, p.p. 26p. Ex. equip.

TAPE POSITION INDICATOR

Re-settable 3 diglts, 80p, p.p. 5p.

All orders add 109, V.A.T.

FIELD ELECTRIC
LIMITED

3 Shenley Road
Borehamwood, Herts.
Tel. 01-963 6009
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SUPPLIERS
o 7z

Telephone )
Corner

COMPLETE TELEPHONES
i NORMAL HOUSEHOLD

TYPE
1 £X G.P.O. 0nly£|.05p

TELEPHONE DIALS

Standard Post Office type. Guaranteed in
working order.

Only 27 ]/z PPOST & PACKING 164p
//f I A,

P.&P.
45p each

L (a

/ Tested and Y
/ g:la(;anteed ﬂ

-
o

SR

/l/ B7% IN4007 Sil. Rec. diodes.
1,000 PIV | amp. plastic ~ 33P
[-1]1] Reed Switches, 1° long 1"
10 dia. Highspeed P.O. type = 93P /
H3s Mixed Diodes, Germ. Gold /‘
100 bonded, etc. Marked and 55P /’
Unmarked
H3s8 Short lead Transistors,
30 Qo S Bmartypes  55P
H3e Integrated circuits 4 gates
6 BMC 962, 2 flip flops BMC 945 ssp
H4i BDI131/BD132 '"Complemen-
2 tary Plastic Transistors 55P
Hé5 40361 Type NPN Sil.
4 transistors TO-5 can comp. ssp
) to H66 ) )
Hes 40362. Type PNP Sil. tran- §p

sistors TO-5 can comp. to

@% Unmarked

Untested Paks |\
Bl Sﬁrpr?;ngu;;r?gsistors ssp §
B&6 |56 Germanium Diodes \
Min, x_lass type 55P §
200 ISR RS 55 N
erm.

\ B84 [QQ Silicon Diodes DO-7 glass  gp \
equiv. to OA200, OA202 P §
\ B86 [(QQ Sil. Diodes sub. min. 55 .,§
IN314 and INS16 types NS
H20 20 BYI26/7 Type Sili'con Rec(i- §
ﬁe:’s I amp. plastic. Mixed SSP §
volts \:
IS B TR sse R
H67 |0 3819N Channel FET’s plastic 55p \

case type.

i

-
Make a rev counter

for your car
The "TACHO BLOCK'. This encapsulated
block will turn any 0 imA meter into a

linear and accurate
£|'|ﬂp each

<

rev. counter for
any car with
normal coil
ignition system.

i,

J
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Ex GPO Push Button Plastic Power
Transistors

intercom Telephonss
NOW IN

Exactly aa internal telephone systems still in every-
day use where automatic internal exchanges have

not yet taken over. Avalable in 5 10 or 15 ways

Complete with circuits and instructions. Price of
These are 40W and 90W Silicon Plastic
Power Transistors of the very lacest design,

each instrument is independent of the number of
ways. Please phone for latest detaiis of cabis

available in NPN or PNP at the most shatter-
ingly low prices of all time. We have been

£275 1384
selling these successfully in quantity to all

Extension Telephones 71ip each, p.p. 27{p.
parts of the world and we are proud to offer

£1-374 for 2, p.p. 55p. hese phones are
them under our Tested and Guaranteed

|

T

I,

extensions and do not contain bells.

terms.

Range | VCE Min. I5 HFE Min. IS
ew atce B2 iaas T 2ss0
: 40 watt 22 20 P
Our new vastly improved Mark Two Cross \ 90 wate ugpp 14;’9 22p

Hatch Generator is now available. Range 2 VCE Min. 40 HFE Min. 40
Will align the colour guns on a colour TV rec. 1-12 1325 26-50
Featuring plug-in ICs and a more sensitive sync 40 watt 3p ilp 29
pick-up circuit. The case ia virtually unbreakable— 90 watt I8tp 36ip 3p

ideal for the engineer's tool box—and only
measures 3in x 54in x 3in

Ready built £]U,92 Con’z;iwtle(e £8.72

unit only
(includes V.A.T. & P. & P.but no batteries)

Please state NPN or PNP on order.

HIGH-SPEED MAGNETICCOUNTERS
4 digit (non-reset) 4 x | x 1*33p, P. &P. 5p.

INTEGRATED CIRCUITS, We stock a
large range of I.C.s at very competitive prices
(from 11p each). These are all lisced in our
FREE Catalogue, see coupon below.

METRICATION CHARTS now available.
This fantastically detailed conversion cai-

culator carries thousands of classified
references between metric and British (and
AUD'O |c U.S.A)) measurements of length, area,
volume, liquid measure, weighes, etc.

We have just received a large consignment of
LM38C ICa. These are specially selected to a
higher grade and are marked with the number
SLB0745.
This fantastic little 3w audio IC only requires two
and two p s to make an
amplifier with volume and tone control. The
quality is good and has to be heard to be belisved.

Our spaclal £1 . 10 each complete with data

price - projects book
Over 1,000,
Transistors

. Vao.
We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
keen prices. Please send for free catalogue. |

Our very populer 4p Trensisiers

TYPE "A* PNP Silicon Alloy, TO-5 can.
TYPE “'B"” PNP Silicon, plastic encapsulation.
TYPE "E"" PNP Germanium AF or RF

TYPE *'F"" NPN Silicon plastic encapsulation.

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

LOW COST DUAL IN LINE I.C.
SOCKETS

14 pin type at 161p each | Now new low
16 pin type at 18p each profile type.

BOOKS

We have a large selection of Reference and
Technical Books in stock, details are in our
latest catalogue, send for it TODAY using
the coupon below.

N.B.—Books are void of V.A, T,

——

/

is still ieading 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 Chare §
supplied to give some information on the
Transistors.

Iip P. & P. on this Pak.

\\'\

R

N

TYPE “G" NPN Silicon, similar ZTX300 55 /
TOB pre e suicon, simine z7xs00 [, Please ask for Pak P1.only JJp
range. /

, //

gnears s €10, |

Units

UH
TV Tuner
Brand new by a famous
manufacturer
Data supplied £2.75 ;
=

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

\

W

W\

LN

ALL PRICES INCLUDE 10% V.A.T.

MINIMUM  ORDER 55p. CASH WITH
ORDER PLEASE. Add I5p post and packing
per order. OVERSEAS ADD EXTRA FOR
POSTAGE.

BUY THESE GOODS WITH ACCESS

827



Practical Electronics Classified Advertisements

RATES: 11p per word (minimum 12 words). Box No. 30p extra. Semi-Display £8.50 per single column inch. Advertisements must be
prepaid and addressed to Classified Advertisement Manager, ‘'Practical Electronics’’ IPC MAGAZINES LTD., Fleetway House,

Farringdon Street, London EC4H 4AD

SERVICE SHEETS

SERVICE SHEETS, Radiv, TV, etc. 8000
models. Catalogue 20p. X.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

S8ERVICE SHEETS for over 6000 models of

Televisions, Radios, Transistors, Stereo, Tape
Recorders, Record Players. ete., at only 30p,
plus 5.A.E. with free Fault-Finding (iuide.
Over 50,000 sheets in stock for 10,000 models.
S.A.E. enquiries. Catalogue 20p plus S.AE.
HAMILTON RADIO, 47 Bohemia Road, St.
Leonards, Sussex. Telephone Hastings 429066.

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.AL. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

CATALOGUE NO. 18, Llectronic and Mechan-
ical Components and manufacturers’ surplus.
Credit vouchers valuc 50p. Price 23p, inclu-
ding  post. ARTHUR SALLIS RADIO
CONTROL LTD., 28 Gardner Strect, Brighton,
Sussex. :

EDUCATIONAL

TELEVISION

- TRAINING

16 MONTHS' fuli-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. A9, 20
Penywern Road, London SWS5
9SU. Tel. 01-373 8721.

C AND G EXAM

Make sure you succeed with an ICS home study course
for C and G Electrical Instaliation Work and Tech-
nicians.  Radio/TV/Electronics Technicians.  Tele-
comms T 18 and Radio A

COLOUR TV SERVICING

Make the most of the current boom! Lesrn the
technigues of servicing Colour and Mono TV ssts
through new home study courses. approved by
leading manufacturers.

TECHNICAL TRAINING

Home study courses in Electronice and Elsctrical
Engineering. Maintenance, Radio. TV. Audlo,
Computer Engineering and Programming. Also
self-build radlo kits

Get the gualifications you need to success Free
detsils from"

International Correspond Schools,
Dept. 730T, intertext House, London SW8
4UJ. Or phone 01-622 9911

LIGHTSHOW PROJECTORS fromi only £17,
effect wheels from only £4. Many lightshow
bargains  at ROGER SQUIRES  (Disco
Centre), 176 Junction Road, London, N.19.
Tel. 01-272 7474.

100 ISSUES OF P.E. FOR SALE. Complete Sept.
66-0ct. 73 plus 14 earlier issues, £15. Telephone
01-223 1986 (Battersea London).

VALVES, VALVES AND MORE VALVES-
Large stocks, many types, 1930 to 1974,
S.ALE. for quotation. List 10p. C'OX RADIO,
The Parade, East Wittering, Sussex.

BARGAINS! NOVELTIES! U'nheatable savings
to be made by mail order. Send without delay
forour FREE list. CHANDLERS OF BRIGH-
TON, 4 Wentworth Street. Brighton, Sussex.

SYNTHESISER BUILDERS. Various Dewtron
modules, power supply, patching, pots. 1 year
old. Also. wired circuits and unused com-
ponents for Wireless World and P.E. Synthe-
sisers. Private sale. Send 8. A L. for details
to: J. W. SMITH 474 Duke Street, top Flat,
(lasgow, (331 1QF.

WANTED

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street
Bradford 8, Yorks.

LADDERS

LADDERS. ‘‘Special Offer” unvarnished
triples. 9ft 7in closed—23ft lin extended.
£218-90 delivered. HOME SALES LADDER
CENTRE (PEE2), Haldane (North). Hales-
field (1), Telford, sShropshire. Tel. 0952
536644.
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SITUATIONS VACANT

BOOKS AND PUBLICATIONS

UFO CHARTS: Wave Prediction, 49p; Daily
Flight Pattern, 44p; Map, 44p TV UFO Detec-
tion, 2 Optical Circuits, 58p, Propulsion
Theory. 55p; '‘Anti-gravity™, 55p; Detection
Circuits: Transistor Optical, 86p; Radiation/
Optical, 40p; Microdetector (memory, LSI
Auto-record), 78p; Radiation Counter/Timer,
86p. R & E, Highlands. Needham, Suffolk.

S8ELLING: 170 issues ‘‘Wireless World”,
141 ““J. Acoustical Society America”, 58
‘‘Practical Electronics”, 28 *‘Industrial Elec-
tronics'', 11 “'British Communications and
Electronics”. 21 “Ultrasonics’”’, 22 IEEE
‘Spectrum™, 70 ‘“‘Proceedings IEEE”, 2i
ITEEE Sonics and Ultrasonics’, 22 Miscellan-
eous. £25 Lot, or would consider splitting-up.
GRIFFITHS, 354 Tiford Lane, Ilford.

WIRELESS TECHNICIANS

There are vacancies at the Home Office Central Communications

Establishment and London Region Depot both of which are situ-

ated at Headstone Drive, Wealdstone, Harrow, Middlesex, also at

Rochester Row, London, SWI for Wireless Technicians to assist

with the installation and maintenance of VHF and UHF systems.

Ability to drive a car and possession of current driving licence is
desirable.

PAY: inclusive of an optional interim addition is £1,370 (at 17) and

£1,965 at 25 rising to £2,309 (plus £110 Outer London Weighting

at Harrow and £228 Inner London Weighting at Rochester Row).

Generous leave allowance, good pension scheme and good pros-
pects of promotion.

QUALIFICATIONS: City and Guilds, Intermediate Telecommuni-
cations Certificate or equivalent.

Vacancies also occur from time to time in various parts of the
country.
For further details phone or write to:
MR. C. B. CONSTABLE
Directorate of Telecommunications
60 Rochester Row, London, SWIP [JX
(Telephone Number 01-828 9848. Extension 734)

Practical Electronics September 1974



British Nuclear Fuels Limited.

etc.

Bonus earning.

*|8 Days Paid Holiday a year.

BritisH NUucLeAR FUELS LIMITED

WINDSCALE AND CALDER WORKS
require

INSTRUMENT MECHANICS

There are vacancies for Instrument Mechanics in the Nuclear Reactors,
Chemical Plants and Laboratories at the Windscale and Calder Works of

Applicants should have served a recognised apprenticeship and be experi-
enced in the maintenance of electronic equipment and instruments and
controls used for the measurement of flow, pressure, temperature, pH,

A knowledge of modern electronic equipment using transistors and integ-
rated circuits in amplifiers and logic control would be an advantage.
*RATE OF PAY: Approx. £39 a week after training inclusive of Incentive

*Contributory Superannuation Scheme.

*Housing at economic rents on the edge of the Lake District.
*Hostel accommodation for single mentor married men awaiting housing.
For further details and an application form write quoting ref. SE172 to:

Works Labour Manager
British Nuclear Fuels Limited
Windscale and Calder Works

Sellafield, Nr. Seascale
Cumberland, CA20 IPG

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
T61, Oxford House
9-15 Oxford Street, W.1
Telephone 01-734 2874

CHALLENGING NEW PROJECT requires an
engineer experienced in circuit design and
manufacture. He would be involved in many
aspects of production. Work would be part-
time initially but well paid for the right man.
Find out more from STEPHEN BROWX on
Walton 24709 or write to 77 Ashley Road,
Walton-on-Thames, Surrey.

RECEIVERS AND COMPONENTS

DRY REED INSERTS
Y iy e ke, §
o T T e
QOverall length (-85 (Body length [-17).
Diameter 0-14%, Max, ratings 250v D.C. and

500 mA. Goid 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
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R.T. SERVICES

{(MAIL ORDER ONLY)
77 Hayfield Rd., Salford 6, Lancs.
Veroboard 4x4} 01 Matrix, 4 for £I.
12x32 0-15 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, 24 X 2X | § in with
circuit, £1-374 inc. P.P,
Crouzet Geared Motors, 30 or 60 r.p.m,
New, £1:54 inc. P.P,
UHF TV Tuners. Transistorised, £1-65
inc. P.P,
Panels with I.C's on 74p per .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, 29V 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 X 54in, [0for70pinc.P,P.
Panel with 2 SN7490, 2 SN744] counting
circuit with end connector, £2:28 inc. P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, £2inc.P.P. Size 3" x 2" < 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" % 13" I5p. inc. P.P.

45.0-45V, approx. 2 amp,

PRECISION POLYCARBONATE GAPAGITORS

ALL HIGH STABILITY—EXTREMELY LOW LEAKAGE

440V AC(£10%) 63V Range

G1uF (147%30) D 1
0-22uF (13 x §)  88p
0-26uF (14" % 4") 82
0-47uF (1}"x 1)  7ip

% £2% 0%
0-47ul — 58p 46p 36p
1-0uF 66p 56p 40p
22uF 80p 65p S8p

0-6uF (11"x1") 76p| 47uF 2130 £1.06 8Bp
0-68uF (2" % 1) 80p | 6-8uF £1.64 21.290 21.09
1-0uF (2°x17) 9lp } 10-0uF 22.00 21-60 21-40
2.0uF (27x17) 21.22 | 15-0uF £2:76  #2:15 21.90

TANTALUM BEAD CAPACITORS —Values available:
0-1, 0-22, 0-47, 1-0, 22, 4-7, 6-BuF at 15V/25V or 36V;
10-0uF at 16V/20V or 25V ; 22:0uF 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 95p, 50 for 24,

TRANSISTORS: | BC183/183L 1llp | BFY50 20p
BC107/8/9 8p BC184/184L 12p | BFY51 20p
BC114 l BC212/212L 1ldp { BFY52

BC147/8/%  10p ! BC547/558A 12p | AF178 30p
BC153/7/8  12p | BF194 12p | OC71 12p
BC182/182L 1lp | BF197 18p | 2N3065 50p

POPULAR DIODES—1N914 6p, 8 for 45p, 18 for 90p;
1N916 8p, 6 for 45p, 14 for 90p; 1844 5p, 11 for 50p, 24 for
£1; 1N4148 5p, 6 for 27p, 12 for 48p; IN4001 5§p; IN4002
8p, IN4003 8ip; IN4004 7p; IN4005 7}p; IN4006 8p;
IN4007 8ip.
LOW PRICE ZENER DIODES—400mW, Tol, +5% at
5mA. Values available: 3V, 3-6V, 4.7V, 5-1V, 56V,
82V, 68V, 7-5V, 82V, 9.1V. 10V, 11V, 12V, 13V,
13.5V, 15V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, ALL at
7p each, 6 for 89p 14 for 84p. SPECIAL OFFER: 100
Zeners for £5-50,
RESISTORS—High stability, low noise carbon film 5%,
W at 40°C, W at 70°C. E12 series only—from 2-20 to
2:2M €. ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value, SPECIAL PACK: 10 of each
value 2-201 to 2-2M 3 (730 resistors) £5,
SILICON PLASTIC RECTIFIER8—1-5 amp, brand new
wire ended D027: 100 P.1.V. 7p (4 for 28p); 400 P.LV. 8p
(4 for 80p); 800 P.I.V. 1 4 for 42p).
BBID&E RECTIFIERS—2} amp: 200V 40p; 360V 48p;
600V 55p.
SUBMIKIATURE VERTICAL PRESETS—0-1W only:
ALL at 5p each: 5002, 1000, 2200, 4700, 6800, 1k,
2.2k, 47kQ, 8-8k0. 10k, 15kQ. 22kn, 47k,
100k Q, 680k0. 1IMQ
PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COST OF SEA/ATRMAIL.

PLEASE ADD 8% V.A,T. TO ORDERS
Send 8.A.E. for lists of additional ex-stock items.
Wholesale price lista avallable to bona flde companies,

MARCO TRADING
Dept, E.9, The 01d S8chool, Edstaston.
Nr, Wem, Shropshire
Tel.: Nantwich (Chesbire) 63291 (8TD 0270)
(Proprs.: Minicost Trading Ltd.)

UNIT IN SMART ALI CASE 11 x 11 x 4in., contains
8 silicon diodes 600V, 20A, 8 SCRs 3 OR 400V 16A,
Vinkors, 4 small, 2 large, together with other com-
ponents, £6 (60p). M.C. METERS, 3 gssorted 2-3in.,
£1-15 (35p). § FIQURE RESETTABLE COUNTER,
18/22V, works on 12V, £2- 20 (25p). 7400 SERIES 1.C.8,
10 on panel(s), £1:10, c.p. COPPER CLAD PAX.
PANELS, 5§ x 54in., 8 for 50p, c.p.; T} x @¢in., 8 for
£1:30, c.p.; 11} x 8in., 3 for €1, c.p.; 15 x 9n., 3 for
£1:30, c.p. SMALL UNIT WITH 4BFY31 with heatsinks.
4 sllicon diodes 650V 14A pius resistors. 80p, C.p.
SMALL PANEL with 2 x AC128 and OC7?5 pius
electrolytics, 40p for 2. c.p. VALUPAKS, P9, 100
assoried wmica caps, 53p; P11. 100 sseorted poly-
styrene caps. 75p; P13, 10 wire ended neons. 30p;
P22; 100 assorted capacitors, SSp, post 12p any
number of Paks. Send 10p stamps for list of
Valupaks, computer panels, stc. Refund on purchase.
7L ASSORTED COMPONENTS, £1-75, c.p.

2LB FIRSTS COMPUTER PANELS, £1-75, c.p.

L8 SECONDS COMPUTER PANELS, £1-50, c.p.

J.W.B. RADIO
2 Barnfleid Crescent, Sale, Cheshire M33 INL
Postage In brackets Mail order only

LED’s. Three colours, red, green, and yellow.
Four sizes, 0-1 in 0-125 in, 0-16 in, 0-2 in.
Mixtures all sizes and colours, 50-£5, 100-£9
including VAT and postage. ¢.W.0. Larger
quantities by negotiation. INDUSTRIAL
ELECTRONIC SUPPLIES (Stockport) Ltd.,
181a Bramhall Lane, Davenport, Stockport,
(heshire.

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact COLES-HARDING
& CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

LED LED LIGHT EMITTING DIODES LED LED

RED GREEN YELLOW

clip 0-125" 17p 32 a2p

ip 0-20" 20p 36p 35p
with Data All data separately. S.A.E. + 8p
AC127 20p | 2N3702 12p | IN914 3p
AC128 20p | 2N3704 12p | IN4001 5p
AF117 25p | 2N2926(R) 7p| 1N4002 8p
BC107 14p | 2N2926(G) 12p | IN4148 i
BC108 12p | TI843 250 | 0a4” 8p
BC109 14p [ MPF102  4Bp| 0A81 7
BCY70 17p [2N3819  8op| 0a01 5p
BCY7} 28p 0A200 [
BCY72 2| 555
BFY50 18p 75 COMPUTER
0CT71 10p | TIMER P| PANELS 16p
2N706 10p 8% 0C43
2N3053  18p |ZN414  £1-10 | or GETS76
2N3055 - 50p § IC radio chip +24 0A81

Prices inclusive+P. & P. 10p CWO
ISLAND DEVICES, P.O. BOX 11
Margate, Kent CT9 10X
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BUILDING YOUR OWN HI-Fi
AMPLIFIER?

WHY NOT USE A PROFESSIONAL CASE?

We have a limited number of high quality case
assemblies vaiued at over £15.00 which must be sold.
LOOK AT THESE FEATURES:

* Ready punched steel chassia

* 3 plecs, teak veneered case

* Screen printed front and rear piates

* Full compliment of hardware
FRONT PANEL
Function switch for P.U./TAPE selection. MONO/
STEREO and SCRATCH FILTER switches. Bass,
trebie, volume and balance. On/off and neon indicator.
BACK PANEL
P.U. input socket. Tuner input socket. Tape in‘out
socket. MAGNETIC/CERAMIC awitch. Speaker out-
put sockets. Headphone output socket. A.C. outiet
sockst. Fuse hoider and mains lead.
HARDWARE COMPLIMENT Includes
Push button switch rhils. sockets, knobs, piastic feet,
slide switch. neon indicator, screws, nuts etc.
COMPLETE KIT OF PARTS ONLY £2.80 POST FREE.
READY BUILT and TESTED £20 POST FREE

(10 watts R.M.S. per CHANNEL)

§.A.E. for full list.
SOUND ELECTRONICS
(NEWCASTLE) LIMITED

43 Heaton Grove, Newcastie upen Tyne, NES SNP

Tel. (0632) 650108

BRAND NEW COMPONENTS BY RETURN,
Electrolytics, 15V, 25V, 50V—047, 1, 2.2,
47, 10 mb, 4p; 22, 47, 4ip; (50V, 5p): 100,
50V, 7p): 220, 6p; (50V, 9p). Subminiature
pe  tantalun 0-1/35V,  0:22-/35V,
+47/35V, 1/35V, 2:2/35V, 4-7/35V, 10/18V,
22/16V, 47/6V, 100/3V, 9p. Mylar Film 100V
0-001, 0-002, 0-005, 0'()], 0-02, 2}p; 0-04, 0:05,
3p. Mullard Tubular Polyester 400V E6
series, 0-:001-0-022, 3p; 0-03; 1. 4p. Mullard
miniature 333 ceramics 1.12 series 2°;, 1-8pF-
17pF, 21p; 56pF-330pk. 3p. Polystyrene 63V.
K12 series  10pF-1000pF,  2ip; 1200pF-
10000pt, 33p. Miniature Highstab Carbon Fihn
Resistors 4 W K12 series 5%, 1Q-10MQ (10",
over 1M, 1p. Postage 8p.  Prices VAT
inclusive, THE C.R. SUPPLY (O, 127
Chesterfield Road, Sheffield, S8 ORN.

RADIO & TELEVISION AERIAL BOOSTERS
£22.95, five television valves 45p. 50p bargain
transistor packs, bargain £€1 resistor and cap-
acitor packs, UHF-VHF televisions £7.50.
Carr. £1'50. S.ALK. for 3 leaflets., VELCO
ELECTRONICS, Bridge St., Ramsbottom,
Bury, Lanes.

MISCELLANEOUS

PSYCHEDELICATESSEN

is the only way to describe the paradise
of FREAKY gear now available from Boffin.

LOOK!
Kits
NO LICENCE EXAM, Transmitter/
Receiver £6.40
Variable-rate, BRIGHT-FLASH, Pocket
Mini-Strobe £2.40

Ready-Made Modules
Maxi-Volt SPARK GENERATOR (! inch
spark), 15,000 Volts. £1:35

Experimental Mini DREAM-LAB-
ORATORY .20

SENSITIVE non-anatomical electronic
STETHOSCOPE £2:20
Electronic 'VOICE-THROWER' £2.20
GHOST-HUNTING AID £2-20
PEOPLE DETECTOR £2-20
Experimental WATER-FONE £4-40
PSYCHEDELIC MEDITATION AID £2-20
Bird-Watchers' REMOTE MONITOR  £2-20

Psychological CROSS-EYED EARS
evice £4.40
Super SOUND-CATCHER £2.20

(All pricesinclude VAT, packing & postage)
Send remittance to:
BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey
{Mail order U.K, only)

Or for more details, send 20p for lists, plus
free design project sheet
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fibre optic suppliers

NEW LENSES OPTIKIT L5 5 convex
tenses for photoelectric devices, detector
beams, tachometers, sensors. | off each
diameter/focal Iength 7/7 HII2 21718, 26/23,
45/50mm, £2.20,

HT SOURCES, DETECTORS: MV54
mmvawre {2mm) red LED; MLEDS500 TO-92
C mounting red LED; MLED92 TO-92 infra-
red emuuer 2N5777 high sensitivity nl::on
h lington lifi R
200 us, 15V max, Super:or to CdS call
QOCP71. MRDI50 miniature {(2mm) silicon
phototransistor. Flut re;ponsesil uS, I40V max.

MV54 22p 44p £1:10 £2:09 £3.52
MLEDS500 22p 44p £110 £2.20 £3.74
MLED92 33p 66p £1:54 £2.86 £6.60
2N5777 SSp £1:10 £2:53 £4.62 £9.90
MRDI50 66p £1:32 £3.19 £6:16£14.85
ULTRASONIC = TRANSDUCERS for

remote control 40kHz Tx/Rx pair £3.85,
CIRCULAR POLARISERS for glare reduc-
uon—enh:nce contr:st ratio from LED display,
nixies, 'scope. RCP7 red, HACP24 amber,
HGCP24 green, HNCP37 neytral, 50mm x
?ggim 66;‘). 75mm x 75mm £1'21; I50mm x
CROFON I6I064 strand plastic hght conduit,
bundle dia. 1'8Bmm, O.D. 3-3mm, Im £1.32;
Sm £5-50; 10m £10'45; 25m £22.

PLASTIC OPTICAL MONOFIBRE for
easy I|ght cnrcu:try, dusplays, eflects Diameter
-5 FP20; 10 FP40; |5 FP60.
25 50 100
£1-32 £220 £3.85
FP40 £110  £1.98 £3.85 £6-60 £12:10
FP60 £1.98  £3.85 £7-70 £13.20 £24.20
OPTIKIT 103: Experimenter pack, 2 metres
Erofon 1610 + 5m each FP20, FP40, FP60—

4-84

MARE'S TAILS: Decorative effects, 7,000
fibres in 1Bmm O.D, ferrule. Pro(emorully
finished, 22in diameter in use. Add lamp,
stand, cover to make Fibre Optic Lamp. Eye
catchm{m boardroom, hall or foyer.

NE OW 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 W0 6

Lennh m 5
FP20

™™ TREASURE TRACER
sMK "I Metal Locator

W Varicap tuning

@ Britain s best selling metal locator kit

® Weighs only 2202

@ Speaker and ssrphone operation

® Knocks down to only 17in

@ Prebuilt search coil assembly

1 Five transistor circuit

& Thoroughly protessionat fiovsh™

® You only nead scldering won screwdriver
pliars and anips

W As seen on BBC-1 3 BBC-2 TV

». for lesfiel

i £9 80 ;o £13-75
MINIKITS ELECTRONICS, 355 LANGLEY DRIVE,
WANSTEAD, LONDON E11 2LN (Mail Order only)

SINTEL |2 245100

§P352 8§P352
£4:-06 + VAY = I3-28
20-90 + VAY = £7-59

CT5081 4 Function Calculator lc
MK3025ON Alarm Clock IC
Calculstor Xeyboard (to order) only 600 + VAT = 18-00
SP352 2 dighte 0-55in for clocke, stc. £4-00 + VAY = £4.48
Neo P. & P. Charge—dsta suppled with device
Send 20p mps W you like, for full dsta and our circuits on ail
of above, 44p stamp for our product list, to:
SINTEL, S38 ASTON STREEY, OXFORD

Lighting Modules and Kits Brought
Direct From The Manufacturers
SOUND TO LIGHT: 3 X 1} kW channels with
bypass, sensitivity and dimming controls. This
unit was designed for use by hire firms and has

proved to be very reliable.

MODULE (ready built), £16'99, KIT, £14°99.

DIMMERS: 2-way wallmounting units, 89p.
THEATRE AEID DISCOICILUB DIMMERS

STOM B
Written enquiries and Mail Order only to:
SELEKTRON

2} Priors Road, Windsor Berks. SL4 4PD

MORE RANGES FOR
LESS MONEY!

AC/DC Multimeter type U4324
A-DC 0-06-3A -6 Ranges

A-AC 0-3-3A-5 Ranges

V-DC 0-6-1200 V-9 Ranges

V-AC 3-900 V- 8 Ranges

Frequency in the range of 45 to
20kHz. Resistance ohm _to
5 Mohm—5 ranges. Decibel: - 10
to +12dB. Accuracy: *2-5%. DC
+4% AC. Dimensions: 167 x 98

.S Only £8 o 00

SUPERTESTER 680 R ICE
10 Fields-80 Ranges: Plus
a lot of accessories for
measurements of 500A-AC
100 A/DC- Temperature-
-50C to +200C- Magnetic
figlds up to 15 KGauss-
Phase indicator- EHT 25kV
JJ Electronic Volt Ohm- meter
Transistor Diode Taster. etc
Dimensions 128 x 95 x 32 mm-
300 grams 20kOhm V Accuracy £18' 50
1° DC. Ask for free catalogue Accessorles Extra

ALPHANUMERIC NIXIE TUBES B7971

The Alphanumeric
NIXIE tube has the

ability to display e

all the letters of

the alphabet .

numerals 0 thru 8

and special

characters in a

single tube

From the stand

pointof both read
TR | c
i i

abuity and elec-
trical characteris
tics. the Alpha-
numeric NIXIE tube provides many unique bensfits
including * All d & operation * Unmiform. continuous
line characters of equal height * Memory with simple
solid state drive circuits * Readability in high ambient
hight . 200 footlamberts brightness * Long life with
no loss of brightness « Character height 2¢in

Price only 99p|each plus 16p P./P.

SPECIAL OFFER

The Sinclair Sclentific.
Logs, trig and arlthmetic.
All at the touch of a button.

At last there's a pocket calculator which
gives you log and trig functions instantly
Fuii 12 function machine

With the functions available on the
Scientific keyboard. you can bhandle
directly log,,. antilog,,. sin and arcsin
cos and arcos, tan and arctan, automatic squaring
automatic doubling. x? (including square and othar
roots). plus, of course. addition, subtraction. muitipli-
cation, division and any calculations based on them
7-digit scientific notation, 200-decade range. Reverse
Polish logic and 25-hour battery life

Send for further information £45

Add 8% VAT to all tems + 35p PAP
ELECTRONIC BROKERS LTD.

49-53 Pancras Road, London NW1 2QB
Tel. 01-837 7781

Build the Mullard C.C.T Camera

Kits are now available with compre-
hensive construction manual (also
available separately at 80p).

7" S.A.E. FOR DETAILS TO:

SEND 5”

CROFTON ELECTRONICS
15/17 Cambridge Road, Kingston-

hames, Surrey T13NG

ENAMELLED COPPER WIRE

S.W.G. 11b Reel 11b Reet
10-14 £1.90 £1-05
15-19 £2.00 £1-10
20-24 £2.05 £1'18
25-29 £2-10 £1:20
30-34 £2-20 £1-28
35-40 £2.35 £1.38

All the above prices are inclusive in UK,

INDUSTRIAL SUPPLIES

102 Parrswood Rd., Withington, Manchester 20
Telephone 061-224 3553
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METER REPAIRS. Ammeters, voltmeters,
multi-range meters, ete, Send to: METER
REPAIRS, 39 Chesholm Road, London, N16
0Ds.

SLOW SPEED MOTORS required (about 1 r.p.m.)
any yuantity considered.  Phone Mr. SMITH,
061-633 3527,

PRINTED CIRCUIT MANUFACTURERS offer
any P.KE. Project P.C". ready drilled. One
Price 65p. C.W.0. Also P.C. production,
Design, Art-Work and Photography under-
taken. Send basic circuit, P.¢’, layout or I'.(*,
Master stating quantity required for estimate
by return or Phone: W.K.F. ELECTRONICS,
Dept. P.C.. Welbeck Street, Whitwell, Work-
sop, Nott's., 830 4TW. 'Iel(*phum“ Whitwell
(Derbys) 695.

AUDIOSCAN, the “do-it-yoursell” speaker
mail-order specia High fidelity speaker
kits, chassis units, sound absorbent, grille
fabrie and much more. Send s.a.e. for bargain
list to: AUDIOSCAN, Dept. PE4, 4 Princes
Square, Harrogate, Yorkshire.

PRINTED CIRCUITS for any P.E. and P.W,
P.C.B. Project or any P.C.B. if artwork
supplied. §p per sq in. P. & P. 10p. Send:
A. THOMSON, 10 Clayland Close, Bozeat,
Nr. Wellingborough. Northants,, NN9 7NT.

HARDWARE S8UPPLIES—Sheet aluminium
individual sizes or standard packs, drilled to
spec. Ncrews, nuts, washers, ete., Fascia
panels in aluminjium individual requirements.
Printed circuit hoards, one-off or small runs,
Printed circuit drafting tapes, ete., 7p for list.
RAMAR CONSTRUCTOR SERVICUS, 29
Shelbourne Road, Stratford-on-Avon,
Warwks., (V37 9J D,

LOW COST I.C. MOUNTING. Lengths of 11w
£.C. pin sockets, 80p (I’. & D, 4p).  Quantity
rates. S.ALLL for details and sample. LK. D.
(MLED5?00), 20p each (post paid). DI.K.G
ELECTROXNICE, *“Ouak Lodge”, Tan
Derbyshire.

CLEARING LABORATORY, scopes, V.I\V.M's,
V.0.M's, H.S. recorders, transcription turn-
tables, electronic testmeters, calibration units,
P.8.U.’s, pulse generators, D.C. null-
potentiometers, bridges, spectrum aualysers,
voltage regulators, sig-gens, M C relays,
components, etc. Lower Beeding 236.

‘We make transformers

OSMABET LTD' amonget other things,

AUTO TRANSFORMERS, 110/200/220/240V.

30W, £1:70; GOW, £240; 76W, £2-85; 100W, £3-80;
500w, £10-80; 750W, £14-25; 1000W, £218-00, ete.
LOW VOLTAGE TRANSFORMERS

Prim. 200/240V a.c. 6:3V 1-5A, £1.20; 3A, 21.60;
8A,£2.-55; 12V 154, £1.50; 3A, £2-55; 6A CT, £3-40;
18V 1-5A CT, £2.56; 24V 1 5A CT, £2-56; 3A CT,
£8-45; 5A, £4-80; 8A, £7.35; 124, £210-85; 40V 34
CT, £24-50; 60V 6A CT, £18:50; 25V 24425V 24,
£4-90; 12V 4A 112V 44, £4-90,
LTTRANSFORMERS TAPPED SEC. Prim. 200/240V
0-10-12-14-16-18V 24, £2-80; 4A, £3.75;
0-12-15-20-24-30Vv 24, £3-40; 4A, 24.50;
0-5-20-30-40-60V 1A, £3-40; 24, M~60:
0-40-50-60-80-90-100-110V 1A, £4-90,

MIDGET RECTIFIER TRANSFORMERS.

For FW rect. 200/240V a.c. 9-0-9V 0-34; 12-0-12V
0:254; 20-0-20V 0-15A, 6V 0:5A + 6V 0-5A; 9V
0:35A + 9V 0.35A: 12V 0-25A + 12V 0-25A or
20V 0-15A + 12V 0-15A at £1-65 each; 9-0-9V 1A,
£1-35; 12-0-12V 1A or 20-0-20V 0-75A 8150 each.
MAINS TRANSFORMERS

Prim. 200/240V a.c. TX6 sec., 426-0-425 500 Ma,
8:3V CT 6A, 63V CT 64, 0-5-6-3V 3A, £16-50;
TX1 425-0-425V 250 Ma, 6-:3V CT 44, 6-3V CT 4A,
0-5-6:3V 3A, £0-75; MT3 Prim. 0-110-240V eec.
250V 100 Ma, 6:3V 2A, E/S, £2-70.

O/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec, tapped 3-8-150hms, A-A 66K 30W,
£8-70; A-A 3K g 50W, £9.00; 100W (EL34 KT88,
.), £156-75; tapped Multi O/P 10W £3.

G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W to 400W 35p.
LOUDSPEAKERS FOR AMPLIFIERS

BAKER 26W, £7-60; 35W, £8.40; HI-FI Major
Module20W w/tweeter Xover, £11-80; Bakerspeaker
lists: FANE; 60W, £13:50; HI-FI speakers, EMI bass
13 x8in3o0r150,£2-00;5in80Q,21.15;:7x4in15Q,
£1-60; 8 X 5in 3, 8, 15, 25 or 80}, £1.75 each.
LOUDSPEAKERS

2%in 8, 16 or 750, 24in 8 or 25, 3in 3, 8, 26 or
350, 3¢in 8, 15 or 80{) 80p each; 5in 3, 8 or 26Q7,
5x3in 3 or 80, £1-05; 7x4in 3 or 15, 64in 3Q,
21-25; 10 x 6in 3, £1-50.

BPEAKER MATCHING TRANSFORMERS

12W 3to8or 15Q up or down £1-80.

“INSTANT’ BULK TAPE/CASSETTE ERASER
Instant erasure, any diameter tape spools cucettes,
demagnetises tape heads. 200/240V a,

SYNCHRONOUS GEARED MOTORS, 230/240V
Brand new, Smiths. Built-in gear box, 2 RPH,
75p each.

Carriage and VAT extra on all orders.
8.A.E. ENQUIRIES-LISTS, MAIL ORDER ONLY
46 Kenilworth Road, Edgware, Middx. HA8 8YG

Tel. 01-958 8314

Ligita) Blnch

SPACE RESEARCH
BRINGS fOU A

0/GITAL CLock - \
WITH NO MOVING
AMRTS -~ FOR You TO BuILD

KT O All components, including P.C.B. designed for
easy home assembly. Bright and clear digits. Tough AB.S.
plastic case with contrasting front panel.

PRICE: £23.00 plus £2.30 VAT/Total £25.30 inc. post/pkg
Only our advanced design techniques make this iow price
possible. Kits are rested before they leave us and are
covered by the P.E.A. moncy -back guarantee.

rPIease send e Getans of vour 1

clock kits
NAME 1
I ApoRess I
i
PEALW | '
35 High St, WELWYN,
Horts ALE SEE L e com oo oom o o o o)
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VEROBOARDS GIVE A PROFESSIONAL

FINISH TO YOUR WORK

” ”
0.1"and 0.15 pitch, plain and copper
clad universal circuit boards.
AVAILABLE FROM YOUR LOCAL RETAILER.
TRADE DISTRIBUTOR N. Rose (Electrical) Ltd., London, W.C.1

VERO ELECTRONICS LTD.
Industrial Estate. Chandler’s Ford.
S053ZR  Tel lor's Ford 2052

SINCLAIR CALCULATORS

Executive with Memory
Cambridge kit
Cambridge Assembled
New Sinclair Scientific

£27-95 (£3-20)

£16.95 (£2)
£23-95 (£2-71)

FERRANT! ZN414
IC radio chip with data,
of extra parts to compiete &
S.A.E. for free leaflet.

SINCLAIR PROJECT 80
AFU

(23p). Also availabie kit
radio, £2-45 (45p). Send

£5.95 (80p)
240 £4-85 (67p)
260 £5-95 (80p)
Q16 £6-70 (87p)
PZ5 £4-28 (55p)
PZ6 £6-95 (92p)
PZ8 £6-95 (92p)

Decoder £8-45 (85p). Trans for PZ8, £3-35 (50p).
Tuner, £9-95 (£1-20). Stereo 80, £9-95 (£1-20).

SINCLAIR GOES
QUADRAPHONIC!
Introducing the Napolex
QA10 self-contained matrix
quadraphonic synthesizer
Just teed the output of a
Project 80 stereo system into it and hook on 4 speakers
to obtain the iatest experience in sound Send for free
leaflet. Only £9-95 (£1-30).

SINCLAIR
SUPER 1C12
6W r.m.s. power
With 44 page
booklet and
printed circuit
£2-39 (45p)

SWANLEY IC TOMORROW £1-80 (40p)
The world's most powerful iC amplifier. Similar to
IC12 but rated at 10W r.m s power Supplied with data
buf no printed circuit Write for leaflet.

DE LUXE KIT FOR THE I1C12

Inciudes ail parts for the printed circuit and volume,
bass and treble controls needed to complete the
mono version. £1-80 (27p). Stereo model with balance
control, £3-60 (48p).

1C12 POWER KIT

Supplies 28V 0-5A, £2-67 (50p)

LOUDSPEAKERS FOR THE IC12

5in 8 ohm. £1-10 (27p) 5in x 8in 8 ohm. £1-55 (37p).
PREAMP KITS FOR THE 1C12

Type 1 for magnetic pickups, mics. and tuners Mono
modal. £1-35 (25p). Stereo model, £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.
6, 74, 9 and 12V at 500mA.
£4-18 (70p).
Other eliminators stocked:
250mA—3  way switched
modcl givlnq 6 74 and 9V,
£2-95

SOMA—GV. £1-80 (40p): 9V. '
£1:80 (40p): 74V cassetts

type. £2-25 (40p); Double

6V + 6V, £2-50 (45p)

9V + 9V, £2-50 (45p)

S-DECS AND T-DECS

S-DEC - £1-98 (31p)
T-DEC £3-63 (47p)
u-DEC A £3-98 (51p)
u-DEC B £6-99 (81p)

IC carriers: 16 dil—plain,
81p (15p); with socket. £1-77
(25p). 10 TOS5—piain, 78p
(159) with socket, £1-88

(24p).
Experimem guides- A £1-50 (26p): B £1-77 (29p): C 90p
(15p); D £2-40 (35p); E £4-20 (53p)

P.O. Box 68, Swanley, Kent BR8 8TQ
VAT change—please deduct 2% from ail prices
Please add the sum shown in brackets after the price
to cover the cost of post and VAT.

Official credit orders from schools, etc.. welcome.
No VAT charged on overseas orders.
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BUILD A CHORDING PROFESSIONAL SYNTHESISER
using neW"on (Regd. Trademark)

PROFESSIONAL MODULES

LATEST ADDITIONS INCLUDE PITCH-TO-YOLTAGE AND
SEQUENCER MODULES! AND MANY OTHERS.

CASH SAVINGS

by buying modules and parts in bulk!

All modules are available separately:

Ring Modulator RM2, Voltage-controlled Oscillator
VCO01, giving sawtooth and square-wave outputs.
Envelope shapers, ES1, self-triggered or ES2
keyboard-triggered, White noise type WN1, Voltage-
controlled amplifier VCA1, Voltage-controiled

N 9w © UVQ\)& 4

” HI I

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. Also available 2 or more matched.
SHE-1 SAMPLE, HOLD AND ENVELOPE MODULE
gives variable attack, sustain, touch sensitive playing when
used with VCO-2 signals. OFT-1 chording module. Modules
(except VCO-1) guaranteed two years.

selective amplifier (filter for waa-waa, etc.) SA1,
Voltage-controlled Phase PH1, Automatic An-
nouncement Fader module for fading of music
by microphone announcement, AF1, 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 controls. REVERB Module and spring unit.
V.A.T. paid orders over £100.

With over 10 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 our famous musical effects.

D.E.W. LTD.

254 Ringwood Road, FERNDOWN, Dorset BH22 9AR

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

RADIO & TELEVISION

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.
iD and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins x 2}ins X
2%ins). £1-75 DOZEN.

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

TREBLE (3D) £2-90 for 8.

DOUBLE TREBLE 2drawers, inoneouter
case (6D2), £4-25 for 8.

EXTRA LARGE SIZE (6DI) £3-90 for 8.
PLUS QUANTITY DISCOUNTS!
Orders £15 and over DEDUCT 59 in the £
Qrders £30 and over DEDUCT 74% in the £
Ovrders £50 and over DEDUCT 109% in the £

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

QUOTATIONS FOR LARGER QUANTITIES
Pleass add 0% V.A.T. to total remittance

(Dept. PEB)124 Crickiewood
'_:I_‘_&!Rﬂmf["}‘flg Bro:’dway,) Londoln, N.\‘I’V.Z
Tel. 01-450 4844

832

SERVIGING
1973/1974 MODELS

Price £5-75

THE RADIO AMATEUR’S HAND-
BOOK 1974 by A.RR.L. Price £2-95.
STEREO F.M. RADIO HANDBOOK
by P. Harvey. Price £2.60.
DIGITAL LOGIC BASIC THEORY
AND PRACTICE by J. H. Smith. Price
£1:60.

ELECTRONIC HOBBYIST'S IC PRO-
JECTS HANDBOOK by B. Brown.
Price £1-50.

UNDERSTANDING SOLID-STATE
ELECTRONICS by Texas Instruments.
Price £1-30.

FOUNDATIONS OF WIRELESS AND
iEzLECTRONICS by M. G. Scroggie. Price

SERVICING WITH THE OSCILLO-
SCOPE by G. ). King. Price £2.
WORLD RADIO AND T.V. HAND-
BOOK 1974 by J. M. Frost. Price £3-20.

COLOUR TELEVISION THEORY by
Hutson. Price £4-35.

* 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 Saturday | p.m.

Solve your communica-

tion problems with this
4.Station Transistor Intercom syatem (1 master and
3 Subs), in robust plastic cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operates
on one 9V battery. Onjoff switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P.& P.50p.

MAINS INTERCOM (new model)
No batteries—no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/off switch and voluine control with4ock system.
Price £22-95 per pair. P. & P. 60p extra.

INTERCOM /BABY ALARM
\D—///gﬁ-SO

Bame as 4-Station Intercom for two-way instant
comnmunication. Ideal as Baby Alarm and Door
Phone. Complete with 66ft connecting wire.
Complete with battery. P. & P. 40p

£4.95

Why not boost
e & business  efti-
ciency with this mcredlble Telepbone Amplifier.
Take down long telephone messages or converse
without bolding the handset. A useful office aid. On/
off switch. Volume control. Complete with battery.
(}i’. & P. 30p. Full price refunded if not satisfied in 7
ays.
WEST LONDON DIRECT SUPPLIES (PE/8)
169 KENSINGTON HIGH STREET, LONDON, W.8
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NEW EDU-KIT MAJOR

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

. ® 4 Transistor Earpiece Radio ®7 Transistor Loud- ® 2 Transistor Regeuera-

® Signal Tracer spemker Radio MW/LW. tive Radio
@ Hignal Injector ® Transivtor Short @® 3 Transistor Regenera-
@ Transistor  Tester NPN Wave Radio tive Radio

—DNP @® Electrome Metronome ® Audible Continuity
@® 4 Transistor Push Pull @ Electronie Nuise Genera- Tester

Amphtier tor @ Hensitive Pre-Amplifier

TOTAL BUILDING COSTS @® o ‘Transrctor Push Pull @ Batteryvless Crystal Radio
Amphtier @® One Transistor Radio

Components include:
® 24 Resistors @ 21 Capacitors @
3 I2-way Connectors 2 Volune Controls @
@ Keady Wound MW, LW/ W Coils @ Fertite Rod

@ Partaprice list and plans $0p (free with parts)

EVERYDAY Wi v
SERIES INCLUDING

AIRCRAFT
Build this exciting New series of desngns wl RTRAnslsmxs

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

10 Transistars @ 31" Lowlspeaker @ Narpiece @ Mica B:wn-pr)arnl
2 Nljder Switches @ 1 Tuning Condenser @ 3 Knobs
@ ! vards of wire @ 1 yard uf =sleeving, etc

£1-235
NEW
ROAMER
NINE

WITH V.H.F.

. TU
INCLUDING 5 Transistors and 2 diodes. MW/LW

EV5 Powered by 4} volt Battery. Ferrite rod w Alv Eiv[B AN Evsv

AIRCRAFT aerial, tuning condenker, v olume control, and now with by, LGS

Nine Tran- 3" londspeaker. Attractive case with red speaker grille. ggA'W[s,gz 'BAND'

sistors, Y Size Yin X 5}in x 2jin approx. Parts price List and VHF AND LOCAL . R

o D CRST A G pru ), STATIONS. ALSO AIRCRAFT BAND

Roamer Ten. Built ~ TOTAL P.P. & INS. 30p Latest 47 2 watt Forrite Magnet Lowdspeaker.

in ferrite rod aerial for MW/LW. - BUILDING (OVERSEAS Buitt-in ferrite rod aerial for MW/LW

Retractable chrome plated telescopie aerial for VIIF COsTS Gro VAT 2y . & P. £1°25) Retractable, chrome plated 7 section  telescopic

aerial, can be angled and rotated for peak short wave

3“"}‘?\‘1};}“1;:‘:“1:;:;1l::“::x‘:»‘:l(e:“l(“\‘xlxl'x)rtx': 1::»‘;\1(02;‘:r“t:::;1 EV6 Caseant lovks as aove. and VHE fistening.  Push-puil output using 600mw
VHF section, separate cotl for aireraft, moving col 6 Transistors and 3 diodes. Powered by 9 transistors. Car Acrial and tape record sockets. 10
Joudspeaker, volutne ON/OFF and waved hange controls, volt Baitery. Fernite rod aerial, 3° loudspeaker, etc., fransistors phus 3 diodes. Ganged tuning condenser
e o il (ol eIt e CTRaTiey MW/LW coterage, Push Pull Output. Parts price with VHE section. Meparate coil for Aircraft Band
o e Biim x T X 21 appies Tarts poec hst ¢ Ustand plans 15p (FREE with parta.) Volumefor wave change and tone  controls
fnd plane 30p (FREE with parts). TOTAL P.P. & INS. 30 Attractive case in black with silver blocking. Size
and plane 30p (FREL with parts). BUILDING £3 0 OVERSEAS_ p giiactivelicaey

TOTAL ] P.P. & INS. 44p o ( _&P.£1°25) Easy to follow instructions and diagrams. Parts price
BUILDING (OVERSEAS (+5% VAT 29p) list and plans 30p (FR EE with parts).

CosTs (5% VAT 33 . & P. £1:85) EV7 Coseand looks as above. TOTAL P.P. & INS. 52p

7 trangistors and 3 diodes. Nix wavebands. BUILDING (OVERSEAS
MW/LW, Trawler Band, SW1, 8W2, 8W3, puwered COSTS . & P. £1-85)

by 9 volt Battery Push Pull Output. Telescopic Aerial (FN% VAT 68p)
for Short Waves. 3" Loudspeaker. Parts price list

and eary build plans 20p. Free with parts.

POCKET

FIVE mine £408 et EDU-
NOW WITH 37 COSTS P. & P. £1-85p)

1

(+ 5% VAT 32p)

LOUDSPEAKY

3 Tunable wavebands.

MW/LW and Trawler ROAMER EIGHT Mk I

Band. 7 stages, O R
transistors and & e

from easy stage,
diagrams.

NOW WITH

diodes, supersensitive ferrite Total Building Costs

rod aerial, attractive
Black and Gold Case. Size £2-50 VARIABLE
5¢in x I{in x 3¢in  approx.

TONE CONTROL

7 TUNABLE WAVEBANDS:
MW, MW2, LW, SW1,
BWe, 5W3 AND TRAWLER BAND. Built-in ferrite rod

Plans and parts price List 15p

+%5°, VAT 20p)
(FREE with parts). (s

P.P. & Ins. 26p
(Overseas P.P. £1'25)
b bibtiatdh it Bk

& sl —o—
= R | aerml for MW and LW. Chrome plated telescopic Fi ¢
TRANSONA aertal can be angled and rotated for peak shott- ; ive units
wave Dstening.  Push-pull oufput unng 600mW mcludmz master unit
transistors. (ar aerial and tape record aockets. to construct.

FIVE Belectivity switch. 8 transistora plus 3 diodes. Latest 47 . . oy
2 watt Ferrite Magnet londspeaher. Air spaced ganged (_”“'PnrPn.tvssinl('lud‘:- lTlunu_lf,; C““"e"“f{, 2 ,‘)M”C'(’;ﬁ
S 0 - tuning condenser, Volume/onjoff, tuning, wave change GUuLrola g etiden '_‘“I e “:. e R“";C £ ”'lm“"‘ft
CATUELRE HREIELL and tone controls. Attractive case in rich chestnut shade SieakepAlauiisaletn g C B i Ak s
i and speaker ay Pocket ‘ith gold ¢ 7 P nay Clips: 4 Tag Boards: 10 Transistors: 4 Diodes:
P o N N with gold blocking, Size Yin X 7in X 41n approx. Fasy 3 .
Total Building Costs  Five. Larger Case with to follow instructions and diagrams. Parts price hiet Rewistors © Capacitors : Three in Knobs. Units once
Red  Speaker  Grnlle 1 plans Ay ! constructed are detachable from Master Unit, enabling
P.P. &Ins. B . and plans 25p (FREE with parts).
L} and Tuuning Dial. them to be stared for future nse. fdeal for Schools,
26p Plans and parts price ¢ TOTAL P.P. & INS. 47p Fidueational Authoritics and all those interested in
(+ 5% VAT 21p) list 15p (FREE with BUILDING (OVERSEAS radio vonatriction.  Parts price list and plans 25p
(Overseas P, & P. £1-25) varts). COSTS o VAT 3 . & P. £1-85) (FREL with parts)
i TOTAL P.P. & INS. 33p
BUILDING (OVERSEAS
Co! . & P. £1-88)

(+R7% VAT 44p)

TRANS EIGHT s transistors anp 3 piopes

6 TUNABLE WAVEBANDS, MW, LW, SW1, SW2, SW3 AND TRAWLER

BAND. Sensitive ferrite rod aerial for MW, and LW, Teleacopic aerial for

short waves. #in speaker. & improved type transistors plus 3 RAD'O EXCHANGE LTD

diodes. Attractive case 1n black with red grille, dial and black

hnobs with polshed rmetal inserts.

Hize Yin x 8iin x 2}in approx. Push-

pull  output. Battery  economiser TOTAL BUILDING COSTS *Callers side entrance “"Lavells” shop

switeh  for  eatended battery mc.l) . PP & INS. 33 *Open 10-1, 2.30-4.30. Mon.-Fri, 9-12 Sat.

Ample power to drive a larger speaker Parts.

price hist and plans 25p (FR with parte). £4 4 (OVERSEAS E ' R B R R R R R R B I ‘
. & P.£1-25)

A To RADIO EXCHANGE C€O., 6la HIGH STREET, BEDFORD MK40 ISA i
(=5 SES5 itgh Tel. 0234 52367 Reg. No. 798

CASE AND LOOKS AS TRANS EIGHT .
68 TUNABLE WAVEBANDS: MW, LW, SW1, SW2,

ROAMER SIx TRAWLER BAND PLUS AN EXTRA MW BAND

FOR EASIER TUNING OF LUXEMBOUKG, ETC. Sen«itive ferrite rod aenal and tele-
acopic aerial for short waves, 1 apeaker, Rstages— TOTAL BUILDING COSTS

6 transiators and 2 diodes, etc.  Attractive hlack
care with red grille, dial and black knobs with
polished metal inserta. S1ze Yin X 3}in X 23 n approx. ] ?OQE%BIENASSIP
Plans and parts price list 25p (FREE with parts).

raned P.&P.£1°85)
VAT 32p)

| enclose £ IR

Address.
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You pay less
VAT with Henry's
Low Prices

Now built and
~ used by thousands
f of satisfied cus-
S tomers.
FEATURES: slim
design, overall size in
cabinet 15tin x22in x 6§in
6-IC’s, 10 transistors, stabilisers,
Gardeners low field transformer, Fibre
Glass PC Panel, complete chassis work.
Now available built and tested as well
asin 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,

DON'T.RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES
Hi Frand Transistors

Brochures on request

Up to date

BUILD THE

TEXAN

290+ 20 WATT IC STEREO
AMPLIFIER

Asfeatured by
Practical Wireless 1972

scratch and ru[nble filters, mono/stereo switch, input selector;
Mag. P.U,, Radio Tuner, Aux. Can be altered for Mic, Tape, Tape-head, etc.

Constructional details Ref. No. 21, 30p.
Oistributed by Henry's throughout UK.

FREE Teak cabinet with complete kit.

K £28 . 50 (+ VAT +50p
PRICE carrfpacking) or
built and £35 ° 00 (+ VAT « 50p

carr[packing}
tested

as illustrated

EARN YOURSELF EASY

MONEY, WITH
PORTABLE
DISCO
EQUIPMENT

DISCO MINI: A complete portable dnsco,

fitted mixer/preamp, 2 decks all facilities. £98-50
As above but with Slider Controls .. £118-50
100 watt amplifier for above £49.50
SDLSI00: 100 watt mlxerlamphﬁer wuh

slider controls £69-00
R50: 50 watt mnxerlamphﬁer £49-50
RI0O 100 watt mixer/amplifier . £57-50
DISCO AMP: 100 watt mnxer/ampllﬁer £73.00
Northcourt

400 40 watt mixer amp £37-50
800 8O watt mixer rmp £45-00
DISCO MIXERIPREAMPLIFIERS (O/P

for up to 6-100 watt amplifiers):

SDL1I (rotary controls): . £49-50
SDLII (slider controls): £58-50
DISCO VO X (slider controls): The come-

plete disco preamp. .. £72-00
DJ100: 100 watt power ampllﬁer for above  £49.50
DJ3IOL Mic 1] 3 channel 3kW sound to light £41-15
DJ30L M 11). Slider Controls £45-50
DJ DISCLITE. As 30L/1l + Varlable speed

flashes . 5 £54-00
Carlsbro Reverberation Unit £44-00
Disco anti-feedback microphone £11-95
Colt 150 watt liquid wheel projector £13.50
150 watt QI liquid wheel projector £50.00
150 watt QI cassette wheel projector £50.-00
Spare Effects and Liquid cassettes, Iarge

range of patterns . £6-00
&in liquid wheels £5- 00 Various Casseues £6-00
Mini spot bank fitted 3 lamps £11-95
Auto Trilite (mini with flashers) . £17-00

Bubblemaker with | gal. liquid £22-50
MIXERS/MICS/SPEAKERS/LlGHTING

U.K.'s largest range of Disco lighting

FREE STOCK LIST Ref. No. 18 ON REQUEST
AKG/RESLO/DJ/CARLSBRO/EAGLE
CHASSIS AND COMPLETE SPEAKER
SYSTEMS, MEGAPHONES, TURNTABLES,
PUBLIC ADDRESS COMPONENTS, MICS,,
STANDS, MIXERS, CABINETS

CERAMIC FILTERS

107 MHz Ceramic filters now in stock.

40p per pair

All prices carr. paid (UK) (VAT EXTRA).
Barclaycard/Access call, write or phone your order
01-723 6963—easy terms for callers.

4
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 buift into ven-
eered cabinets, size 18 x 12 X 6}in.
£19°50 pair (carr. £1).

HI-FI TAPE
EQUIPMENT

U.K.’s largest range Z
with discounts and
demonstrations for
callers. Latest stock lists on reques(
(Ref. No. 17).

Phone 01-402 4736 for Barclay/Access
Card, Direct orders and latest 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.

JOSTY KITS
NOW N STOCK

Latest stock list
Ref || on request.

JOSTY|

SINCLAIR PRO]ECT 80

Stereo Preamplifier £11-95
Audio Filter Unit . £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 .. . 50 7-98
PZ8 Mod. (§ Tab) | or 2

Z60 8 7-98

TRANSFORMER FOR
PZ8

oo £
NEW FM TUNER . £11-95
STEREO DECODER
All items post pad.

BUILD THE NEW
HENELEC STEREO
FM TUNER

A completely new hlgh stability stereo FM tuner.
Features variable capacity diode tuning, stabiliser power supply, IC
Decoder, high gain low noise. |F stages. LED

indicators, Tuning meter, AFC,
Easy to construct and use.
Mains operated. Slim
modern design with fibre
glass PC, teak cabinet,

etc. Available as a kit to
build or ready built.
Overall size: 8in x 2in

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 (+ VAT)
orbuilandtested £ 4° Q5 ( + 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. ——
3for | 6for |10for |25 for mar e s,

c60 | €110 | €198 [ €300 | £7.40 L‘: L

C90 |e146 | €280 | €460 |£11-25

ci120 |e1so | ¢3.45 1€550 1€13-4 e

€1345 ¢ -

Y E.“B @
Quantity and trade enquiries invited. SR i _‘F
LEARN A LANGUAGE—complete with phrase book. German,
French, Spanish, ltalian. £1-36 per course. £5 for any 4.

LOW COST HI-FI SPEAKERS
SPECIAL OFFERS

EMI 13in x8in—full range speakers (post 20p each or 30p pair);
*1S0TC—8 ohms Twin Cone 10 watt, £2-20 each or £4 pair; *450 |0
watt cfo Twin Tweeters 3, 8 or 15 ohms, £3.85 each; EW 15 watt 8
ohms cfo Tweeter, £5:25 each or £7-40 per pair; 350 20 watt cfo
Tweeters 8 or 15 ohms, £7-80 each.

* Polished wood cabinet £4-80, post 35p.

8 chms full range (post 20p)

FR4 4in 5 watt, £4-75; FR65 6%|n 10 watt, £6-30;

ERS 8in 15 watc, £8-50; FR23 9 x 6in 15 watt,
8

BASS AND MID RANGE—8 ohms {post 20p)
AAI2 Sin |5 watt. £3-75; BI10 5tin |5 wart,
£7-20; B200 8in |5 wate, £8:50; B139/2 13in x 8in
30 ware LF, £13-75,

TWEETERS AND CROSSOVERS (post 20p)

K2006 10 watt 8 or 15 0hms, £2-10; FHT6 |5 wa(tﬂ ohms, £3-35; K2011
30 watt 8 ohms, £4-80; T27 KEF, £5-50; Axent 100 30 watt 8 ohms
£5-50; K4009 IkHzISkHz clo, £2.70; SN75 3kHz var. ¢/o,£3:10.

SPEAKER KITS (carr. etc. 35p)

20-2 8in 30 wate, £24-50 pair; ').O 3 8in 40 watt, £35-95 pair; LINTON 2
20 watt, £18-30 pair; GLENDALE 3 30 watt, £32-95 pair; DOVEDALE 3
SO watt, £51-50 pair; KEF KK2, £55-00 pair; KEF KK3, '€78-00 pair.

UILD YOURSELFAP CALCULATOR
A complete kit, packaged in a polystyrene con-

cainer and taking about 3 hours to assemble—
anclar

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: 4in long > 2in wide » {lin deep
Free of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
to calculate Logs, Tangents, Sines. etc.

SPECIAL OFFER

Price £13°60 (+ VAT)
£19-95 (+ VAT)

Also assembled
ready to use

0% VATTO BEADDED TO ALL ORDERS. EXPORT SUPPLIED. Prices and descriptions correct at time oé pav"ogf ESublec:l to change without notice
ALWAYS BARGAINS FOR CALLERS

EDGWARE ROAD, LONDON W2

|Ilenry’s

303 Barg

404-406 Electronic Compoi

309 PA—Disco—Lighting

s Store (Callers only)

Home and Car Entertainment Centres London and

120 Shaftesbury Avenue, London W1 01-437

144 Burnt Oak Broadway, Burnt Oak, Edgware 0I-952 7402

190-194 Station Road, H 1-663 7788/9
356 Edgware Road, London W2 01-402; 5854/4736

See page 746 of this magazine.
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