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NEW EDU-KIT MAJOR

.11-0
TOTAL

BUILDING COSTS

X1030
P.P. & Ins.

65p

ALL PRICES
INCLUDE

VAT
and residents

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

 4 Transistor Earpiece  5 Transistor Push Pull  Batteryless Crystal Radio.
Radio Amplifier  One Transistor Radio.

 Signal Tracer . 7 Transistor Loud-  2 Transistor Regenera-
 Signal Injector speaker Radio MW/LW. Live Radio 5 Transistor Short  3 Transistor Regettera. Transistor Tester NPN Wave Radio five Radio-PNP  Electronic Metronome  Audible Continuity 4 Transistor Push Pull  Electronic Noise Genera- Tester

Amplifier tor  Sensitive Pre -Amplifier.

 24 Resistors  21 Capacitors 0 10 Transistors  31' Loudspeaker 9 Earpiece  Mica Baseboard
 312 -way Connectors  2 Volume Controls  ?Slider Switches  1 Tuning Condenser  3 Knobs
 Ready Wound MW/LW/SW Coils  Ferrite Rod  61 yards of wire 0 1 yard of sleeving,etel
 Parts price list and plans 55p (free with parts) ))

ELECTRONIC CONSTRUCT 0
.1.1 1ff f,

E.C.K. 1
3 Transistor Easy Stage Ear-
piece Receiver Kit. Full medium
wave coverage. Complete with ready
u mind ferrite rod aerial, high efficiency Air
spaced tuning capacitor. Sensitive crystal
earpiece and gain control. Operates front a 9 volt
P.P. 7 battery (not supplied with kit). This electronic con-
struction kit is a good starter for those interested its kit building
and soldering. Parts price list and plans free with kit.

Complete kit of parts £4.50 P.P. and Ins. 45p

E.C.K. 2 Sell Contained Multi -Band
V.H.F. Receiver Kit.

A transistors and 3 diodes. Push pull
output. 3itt loudspeaker, gain control.
superb 9 section swivel ratchet and retract-
able chrome plated telescopic aerial, V.H.F.
tuning capacitor, resistors, capacitors. trace
sistors, etc. Will receive T.V. sound, piddle
service band, aircraft, V.H.F. local stations, etc. Onetime.
front a 9 volt P.P. 7 battery trod supplied with kit I. Parts prier list and plans supplied free with kit

Complete kit of parts £795 P.P. and Ins. 55p

E.C.K. 3
5 Transistor Medium Wave Receiver Kit. Class
"A- output with 31in loudspeaker. Simple to
operate with full medium wave coverage. Ready
Wound Sin ferrite rod aerial. No external aerial
required. 7 stages, L transistors and 2 diodes,
Tuning capacitor. gain control, rte. Operates
from a 4) volt Battery (not supplied). Parts price
list and plans tree with kit.

Complete kit of parts £540 P.P. and Ins. 45p

E.C.K. 4
7 Transistors. 6 tuneable wavebands, MW, LW, Trawler Band,
3 Short Wave Bands, Receiver Kit.
With his x 3in loudspeaker. Push poll output stage.
gain control, and rotary switch. 7 transistors and 4
diodes. 6 section chrome -plated telescopic aerial. 8 its
sensitive ready wound ferrite rot' aerial. tuning
capacitor, resistors, capacitors, etc. Operates Irons a
9 volt P.P. 7 battery (not sopplfreeied with kit). Parts
price list and plans supplied with kit.

Complete kit of parts £7'25 P.P. and Ins. 55p

V.H.F. AIR
CONVERTER KIT
1,111ii ill, 1.011,.111'1 kit and
roceive the aircraft band by
placing it by the side of a
radio tuned to medium Wave

the long wave band and
operating as shown in the

st met ions supplied tree
o nth all parts.

Uses a retractable chronic
'dated telescopic aerial, gain

V.H.F. tuning capacitor, transistor. etc.

All parts including case and plans
E4.35 P.P. & Ins. 40p

EDU-KIT JUNIOR
Completely Solderless Electronic Construction Kit. Build these

projects without. Soldering Iron or Solder.
 Crystal radio medium wave coverage-No battery

necessary.  One transistor radio.  2 transistor
regenerative radio.  3 transistor earpiece radii.

medium wave coverage.  4 transistor medium wave
loudspeaker radio.  Electronic noise generator.  Elec-

tronic metronome.  4 transistor push pull amplifier. All
parts including loudspeaker, earpiece, MW ferrite roil aerial.

capacitors, resistors, transisttsr, etc.. plus parts price list and
plans free with kit.

Complete kit of parts £7.50 P.P. and Ins. 45p

ROAMER TEN MARK 2
WITH VHF INCLUDING AIRCRAFT
Now with free earpiece arid switches' socket. 10
ransistors. Latest 4in 2 watt ferrite magnet loud-

speaker. 9 tuneable wavebands, MW1, MW2, LW
AW 1, SW2, SW3, trawler band, VHF
and local stations, also aircraft band.
Built in ferrite rod aerial for, -----
NM/LW. Chrome plated
6 section telescopic
aerial, can be angled
and rotated for peak
short wave and VHF
listening. Push poll
output using 600mW
transistors. Car aerial
and tape record
sockets. 10 transistors
plus 3 diodes. Ganged
tuning condenser with
VHF section. Separate coil for aircraft band. \ ,tisinu.
on/off. Wave Change and tone controls. Attractive
case in black with silver blocking Size Pin x 7in x 4in.
Easy to follow instructions and diagrams. Parts price
list and plans 50p free with parts.

Total building Ert87 P.P. & Ins.
costs 65p

To: RADIO EXCHANGE LTD.
61A High Street
Bedford MK40 1SA
Tel.: 0234 52387, REG NO. 788372
 Callers side entrance "Lavells" Shop.
 Open 10-1, 2.30-4.30 Mon Fri. 0.12 Sat

I enclose f for

Narne

Address

P212
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IC50 GUITAR AMPLIFIER by B. W. Terrell & C. F. Terrell
50W two -channel mono amplifier for guitars

970
UNIVERSAL THERMOSTAT by R. A. Dix
A cheap and simple thermostat with many applications 974
CHRISTMAS LIGHTS FLASHER by J. N. Watt
Random interference -free flasher for Christmas trees or shop window displays 983
P.E. ENGINE ANALYSER -3 by D. Haley
Ignition timing circuit and using the instrument
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P.E. MINIMIX 6-2 by G. D. Shaw
Final part for constructing this six channel stereo mixer 998
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EDITORIAL-Time for Change?

969
POINTS ARISING
Envelope Shaper-Light Modulation Unit-Electronic Tuning Fork 976
SPACEWATCH by Frank W. Hyde
New nova-Tungus meteorite-Russian Moon Satellite 977
STRICTLY INSTRUMENTAL by K. Lenton-Smith
Electronic music matters

994
INDUSTRY NOTEBOOK by Nexus
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1006
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1009
READOUT
A selection of readers' letters

1010
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Our January issue will be published on Friday, December 12, 1975
(for details of contents see page 995)

1013
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CHINAGLIA
PROFESSIONAL QUALITY TEST EQUIPMENT
FROM ONE OF ITALY'S LEADING MAKERS

CORTINA MINOR
33 RANGE POCKET MULTIMETER

 SENSITIVITY 20kCIV d.c. and 4KaV
 ACCURACY ± 2.5% d.c. and Cl, ± 3.5% on a.c.
 33 RANGES, d.c. V, 0-100mV, 1 5V. 5V. 15V, 50V. 150V, 500V, 1.5kV: d.c. 1, 0-50+A, 5mA,

50mA, 500mA, 2.5A; a.c. V, 0-7-5V. 25V, 75V, 250V, 750V, 1 5kV; a.c. 1. 0-25mA.

250mA, 2.5A; 12.5A; dB, - 10 to +69 in 6 ranges; Cl 0-10k0, 10MCI.

 ROBUST PROTECTED PRECISION MOVEMENT.
 CLEAR UNAMBIGUOUS DIAL CALIBRATION WITH ANTI -PARALLAX MIRROR.

 COMPACT, MEASURING 155 x 85 x 40mm. WEIGHT 350g WITH INTERNAL BATTERIES.

 PROFESSIONAL COMPONENTS AND
CONSTRUCTION STANDARDS THROUGHOUT.

 FULL AFTER -SALES SERVICE AND SPARES FACILITIES.

 SUPPLIED COMPLETE WITH TOUGH CARRYING CASE. LEADS, HANDBOOK AND FULL

12 -MONTH GUARANTEE.
 OPTIONAL 30kV d.c. PROBE AVAILABLE.

Meter £19 inc. VAT (80p p.p.). 30kV Probe £9.50 inc. VAT

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

automotive and electronic instruments please write or

telephone:

'TRADE ENQUIRIES WELCOMED

CHINAGLIA
(U.K.) LTD.

19 Mulberry Walk, London
SW3 6DZ Tel : 01 -352 1897

B. BAMBER ELECTRONICS
5 STATION ROAD, LITTLEPORT, CAMBS., CB6 10E

Telephone ELY (0353) 860185 (2 lines) Tuesday -Saturday

ALL EL W -ADD 8% AT
MAINS TRANSFORMERS
All 240V input. voltag. quoted approx.

RMS. (Please quote type no. only when
ordering

TYPE 10/2. 10-0-10V at 2A, 21 .50 each.
TYPE 18/2. 18V at 2A. [1.65 each.
TYPE 28/4. 28V at 4A + 125V at 500mA, £4.
TYPE 63/1. 6 3V at 1A. 115p each or 2 for

21.10.
TYPE 129. 400V at 20mA + 200V at lOrnA +

6 3V at 500mA. [1.26.
TYPE 72703. 400V at 10mA 200V at 5mA +

31/ at 400mA. t1.25.
TYPE 70462. 250-0-250V at 80rnA + 6.3V at

3A. L1.75.
RADIOSPARES 500W AUTO TRANS-

FORMERS. 100-110-150-203-220-240-
2501/ tapped input and output. step-up
or step-down facility. ex -new equip. N.

CURLY LEADS. 4 core telephone type,
2 for 20p.

PC board withdrawal handl.. mixed cols..
8 for 50p.

Solder, 20SWG. 60/40 alloy. approx. Byde.
26p.

25-wey !SEP PLUGS AND SOCKETS. 40p
.41 (1 plug + 1 skt

DIE CAST BOXES (approx. size In inches)
4 8 x 2 8 x 1 5 Tip
48 x 3 tix 1 sip
48 x 38 x 2 t1 .00
6 8 x 4 8 x 2 21.45
4 8 x 3 8 x 3 C1.55
6.8 x 4 8 x £2.25

lwA METERS 2In square, p1.11c front.
(these have  paper scale stuck over the
original. marked 0-11bA, which is .ally
peeled off. and an Internal 18611 resistor
which is easily removed), 21.75 each,.
S for

1} In polythene chassis mounting fuels -
holders, 8 for 30p.

LES Lampe, 24V 1 2W, 10 for 40p.
3 Switch Push Button Units (3 x 2 pole.

2 way), min. push -push switch.. tin
dia. button*. mounted on one unit. 40p.

Perspex coil formers, 1fIn x fin dia.. 5 for
25p.

ALL BELOW -ADD 8% VAT
WELLER SOLDERING IRONS
SP15D. 15W t2.52
SP25D. 25W £2.52
Spare bits MT8 (15W) L0.42

M74 (25W) £0.35
Weller Expert gun N.
Weller Expert kit [0.00
Weller Expert spare bits 17135) 80.26

per pair.
S.A.E. for list of soldering irons, Woo-

den!cs tools, etc.
Turret tags, .tin dia.. 25p peck.
Rotary switches, min 4 pole 2 -way, 2 for

50p.
Telephone type earpiece Insert, 50p.
Mullerd tubular ceramic trimmers. 1-18pF.

a for SOP (.5 featured In Red. Comm
Jan. p. 25).

I.C. 'a some coded. 14DIL type, untested.
mixed, 20 for 25p.

Miniature slider switches. 2 pole. 2 -way.
5 for Sop.

INKS, to take 2 x
1018 transistors, screw In clamps. block
size 1 x t x fin, with holes for mount-
ing. 3 for 50p.

TO3 translator Insulator sets. 10 for 50p.

ALL BELOW -ADD 25% VAT
TV plugs, metal type, 6 for 50p.
TV sockets, metal type. 5 for 50p.
TV line connectors (back-to-back socket).

5 for 50p.
0C200 transistors. 6 for 50p.
BST05A transietora 6 for Sip.
BEY51 transistors, 4 for 60p.
BCY72 transistors, 4 fbr 50p.
PNP audio type 105 transistors. 12 for 25p.
IF cans fin square, suitable for rewind.

6 for 30p.
DIN SPEAKER SOCKETS (2 -pin) 4 for 30p.
NIGH QUALITY SPEAKERS, x 13in

elliptical. only tin deep, Inverse magnet.
4 ohm.. rated up to 10W. [1.50 each. or
2 for [2.75 (qty discount available).

MERRY XMAS TO ALL OUR CUSTOMERS

TERMS OF BUSINESS CASNWITHORDER(minimumorderCl)POSTFREE(UKONLY).
PLEASE ADD VAT AS SHOWN

Export enquiries welcome. Callers welcome. Tues. to Sat.
Please enclose S.A.E. with ALL enquiries.

ALUE
Genuine GOLDRING Stylus P P 25p

G800 £235 G850
G800/H £2.35 G800/E

MICROPHONES P. & P. 25p
UD130-Cardiold dynamic dual impedance 600

and 50kfl
ECM81-Cardiold condenser omni-directional

600 and 50kC) impedanceRX201-Cardiold dynamic 60001 echo mike, 4
transistors. 1 5sec reverberation time, with
volume control and on -off switch

Philips type cassette mike
Cassette stick mike with remote control
Gem 2 station intercom (baby alarm)

£1 95
£4-42

£5 68

[10 36

£9.113
0.85
£1.30
£3.85

CASSETTES (Low Noise) P & P 25p
1-5 over 6

C60 35p 32p
C90 43p 40p
C120 55p 52p

SOLDERING IRONS P. & P. 25p
12V d.c. 15 watt £1'24 250V a.c. 40 watt £1 '40

CABINET KITS P. & P. 85p per pair
12" x 8" x 4i." (8" x 5" or 7" x 4" cutout)
12" x 12" x If" (10". 8" or 8" x 5" cutout)
18" x 11" x 73," (8" and 3", 8" x 5" or 8" cutout)
22" x 14" x 7}" (13" x 8" or 12" and 3" cutout)

ALL PRICES INCLUDE VAT
Items subject to availability and manufacturers'

increase. P. & P. U.K. only.

£2-110 each
f4-05 each
E5.10 each
E6-15 each

Riversdale Electronics
Mail Order Department PW12

P.O. Box 470, Manchester M60 4BU
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Videomaster
urge all good electronics

enthusiasts to play the game
The best thing about the Videomaster

Home T.V. Game Mk. Ill is that the sheer
pleasure of building it is immediately followed
by the excitement of playing three fascinating
games.

The famous Videomaster is now
available for you to make. It plugs into any
standard UHF 625 line TV set, and it shouldn't
take you longer than a few hours to build.

In detail . . . The Videomaster Mk. III has eleven
integrated circuits . . . four transistors . . .

eleven diodes . . . is easy to build . . . with no
alignment necessary because with ready -built
and tested transistorized UHF modulator, is
complete with all parts . . . including fully
drilled and prepared p.c.b. . . . handsome plastic
box . . . control leads . . . complete step by step
assembly instructions . . . Runs on a PP7 9 volt
battery . . and has logic and analogue "state
of the art" circuitry all with National Semiconductors
CMOS devices . . . with full specification.

POST TODAY TO: The cost? Only £19.95 (+ VAT)

r Videomoster Ltd
119 / 120 Chancery Lane, London WC2A 1QU

Please send me (insert no.) Videomaster Mk. Ill kits at £21.55 ea. inc. VAT. P & P

I enclose my cheque/money order for £
Tick if VHF Modulator required LI -£1 extra

NAME

ADDRESS

L ALLOW 14 DAYS FOR DELIVERY
.11=1 411

Praclical Electronics December 1975

PE3

Reg. No. 1115532
MOM, MEND
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CRESCENT RADIO LTD.
11-15 & 17 MAYES ROAD, LONDON N22 6TL

(also) 13 SOUTH MALL, EDMONTON, N.9

MAIL ORDER DEPT.
I ST. MICHAELS TERRACE, WOOD GREEN

LONDON N22 4SJ Phone 888-4474

BARGAIN PROJECT BOX
A plastic boa with 111001111,1

extrusion rails for PC or Chassis
panels with metal front plate
fitted with four screws (all
supplied).
An ideal box to give a small
project a professional finish.
SIZE (Internal 81mm x 51min X
28mm.
OUR PRICE 40p. + 8 %

10to Bohm DUAL
CONE L/S
Manufactur-
ed by
"ELAC" to
a very high
standard
these loud

speakers are a real bargain.
SPEC: -Size -101n. Dual Cone
Power -10 Watts. Frequency-
40-12000Hz. + 25%. Our price
nib ea.

I.C. SOCKETS + 8°.
D.I.L.

8 pin -18p 24 pin -24p
14 pin -14p 28 pin -88P
16 pin -14p 36 pin -36n

MINIATURE RELAYS
llrand new range of British made
relays, size: 1 iin x lin x
All two changeovers with 250V
1.5A contacts and suitable for
fitting on O. 1m veroboard.
Type Volts Current Oluns
27/A 12V 1731/A 700 All
21/A 12V 28M/A 430 61.80
12/A GV 33M/A 185 each

+

MINI LOUDSPEAKERS
21' 80 ohm 60p
21' 40 ohm SOP
21' 8 ohm 60p

+ '25%.

LOW PRICE TRANSISTORS
BF303B 169 TIP42A 75p
AC14'2R 25p 0075 22p
BC149B 115P AA129 Op

I.C.
EXTRACTION TOOL
Saves damage to valuable I.C.s

ONLY 40p + 80o VAT

CRESCENT BUBBLE LIGHT SHOW
This budget system compares very
favourably with more sophisticated
and higher priced models.
Specification:
Projector -150W convection
cooled. At 30ft the projected
image is 16ft.
Motor -1 rev. per 2 min.
Liquid Wheel -Sin diameter
multi colour.
The motor Is fitted to the projector
and can only be purchased as a
single unit.
The liquid wheel Is our standard
model and may be purchased
separately.
A bargain at: Projector. 115;
Wheel, 25; Total 120. Plus 75p
care. + 80,,. .

CABLE LESS SOLDERING IRON
WAHL "ISO -TIP"

* Completely portable.
* Solders np to 150 joints per

charge.
* Recharges in its own stand.
* Fine tip for all types of solder-

ing.
* Only Sin long and weighs just

6 OM.

OUR PRICE L9.75 + 8%.
(Spare bits are available)

"CRESCENT" 100 WATT R.M.S.
ALL PURPOSE AMPLIFIER

U . BUILD. IT
We supply the three modules for you to build
this Disco-Group-P.A. amplifier into the cabinet
of your choice.
* THE POWER AMP MODULE
1701V Lni.s. sq. soave 300W instantaneous peak
into 8 °Ain (60W Into 16 ohm).
* THE PRE -AMP MODULE
Pour control pre -amp, Vol. Bass, Treble. Middle
controls. Designed to drive most amplifiers
using F.E.T. first stage.
* THE POWER SUPPLY
Is supplied complete with the mains transformer.
Complete fixing instructions are supplied and no
technical knowledge is required to connect the
three ready wired modules. A fantastic bargain.
/27.511, care. £1.20. Send S.A.E. for further details
on this or our ready built amplifiers. + 8%.

I2 -0-12V SOOM/A
240V primary transformer bargain. Approx. size:
60mm X 40mm x 50mm: fixing centres: 75mm.
Our price 21-20. + 8%.

FERRIC CHLORIDE
Anhydrous ferric chloride in double Heillel our
pound poly packs.
Our Price 55p per lb. + P/P + VAT 4, 8%.

LOW NOISE, LOW PRICE CASSETTES
Good quality tape in well made screw type
cassettes. Presented in single plastic cases.

C60 81p C90 420 0120 63p
10% discount on ten or more cassettes of one
type. + 8%.

ABS PLASTIC BOXES
Handy boxes for construction projects. Moulded
extrusion rails for P.C. or chassis panels. Fitted
with 1mm front panels. 1005, 105mm x 73min X
45mm 56p; 1000, 150mm x 75mm x 47mm 7119l
1007, 184mm x 124mm x 60mm 1111111; 1021,
106mm x 74mm x 45mm (sloping front) 66p.

+ 8%.

P.C. ETCHING KIT
This kit contains all that the constructor will need
to etch the circuits of his own design. Contents:
Plastic etching dish. Sample copperclad board.
Lamininate Cutter. 1 lb Ferric Chloride. Large
Plastic Spoon. Etch Resist Pen. Pull Etching
Instructions. Complete and Big Kit Valise at
2315 + 8% VAT.

2in. PANEL METERS
Size 59nini x 46min

0.50µA -MEd 0.100mA-31E13
0.100µA -31E7 0.500mA-MEI4
0500µA-ME8 0.1A -31E15
0.1mA -ME9 0.50V -MEN
0.5mA -MEIO 0.300V a.c.-ME17
010mA-MEll 9 meter -ME18
0.50mA-ME12 V.U. meter-ME19
L3 each. + 8%

POWER PACKS
PPI Switched 3.41-6-71-9 and LiSi at 500M/A

with on/on switch and pilot light. Size
13031/31 x 5531/31 X 7531/31, only 24.

PP2 Switched 6.71-9V Battery Eliminator.
Approx. size 2fin x 21in X 31in. Ideal for
cassette recorders, 43.25.

PP3 Car converter. From 12V Pos. or Neg. to
= 6 -7i -9V. Easy to fit and transistor
regulated, 68.90. + 8%.

TELESCOPIC AERIAL
Nine section fully swivelling telescopic aerial with
4BA single bolt fixing or two hole fixing bracket.
Fully extended 43'. Fully closed 7'. Our Price
SOP + P/P + VAT SC '25%.

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel.
Bass, Middle.
Treble. Each
channel has it.
own sensitivity
control. Just con-
nect the Input of
this unit to the
loudspeaker terminals of an amplifier, and connect
three ..251/V up to 1000W lamps to the output
terminals of the unit, and you produce a fuels
rutting sound -light display. (All guaranteed.)

1 8 5 0 phis 75p I'. ,k P. +8

U.K. CARRIAGE

SOp UNLESS

OTHERWISE STATED

VAT -All prices are exclud-
ing VAT. Please add to each
item the VAT rate Jodi-

cated.

SEND 30p FOR A
CRESCENT

CATALOGUE

Left School or College in the last 2 years?

COMPUTER
CAREER
OPENING

The London Training Division of Control Data Corporation, who
make the world's most powerful computer, have vacancies on
training -entry scheme for alert, determined people between 18-30,
who will be trained and helped to find career positions in program-
ming, computer engineering. or computer operations.
Backed by Control Data, the applicants selected will be making a
completely new start in a field which offers high progressive
salaries. really interesting work and rapidly expanding prospects.
They must be prepared to train intensively for 5 months and they will
be asked to repay the cost of training out of their subsequent
salary. They must also be prepared to begin their selection as soon
as possible by attending an information evening, and they will need

to arrange to do this by talking to a machine!
We believe a lot of people have talents which are not being used.
That's why we decided. as a computer manufacturer, to make this
scheme available. If you feel this is an opportunity worth examining
be ready to take notes and call.

DAVID SPRING
01-637 2111

WE LOOK FORWARD TO MEETING YOU

ANOTHER PRICE BREAKTHROUGH!

6 DIGIT CLOCK KIT

£6.95
+75p Airmail postage

* SLOW SET
* FAST SET
* TIME HOLD
* 12/24 HOUR
* 50/60HZ
* BRIGHT LEDS

Readout shown actual size

From the people who brought you the world's first Digital Wristwatch
Kit, comes another fine quality timepiece at a remarkably low price.
You get only prime quality, tested components with all our kits.

KIT COMPRISES
1 -NATIONAL MM5314 clock chip 12/24 hour, 50/60H2 option.
6 -FAIRCHILD Readouts, bright red. 0.27in character height.
7-Npn + 6 pnp silicon transistors.
4-1N4001 rectifier + 1-1N914 switching diodes.
9 -Carbon film resistors.
1-10000F/25V filter cap + 2 disc caps.
2 -Pushbutton switches for slow and fast settings.
1 -Slide switch for time hold.
2 -Etched and drilled printed circuit boards.
1 -Illustrated assembly instructions manual.
NO KNOWLEDGE OF ELECTRONICS REQUIRED TO BUILD THIS KIT.
All you need to provide is a 9-151//200mA transformer and a case of
your choice. SATISFACTION GUARANTEED.
The above price shown in British E's is the approximate equivalent
of U.S. S16.50 for the kit including airmail postage. Send Bank
Draft of International Money Order in U.S. funds. The prices quoted
do not include any taxes leviable by a purchaser's country of
residence.

EURAY TRADING. INC.,
P Boa 64683, Dallas.
Tx 75206 U S A
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111ffal#11.440/;:t

Eggiugo-likEtcjgsrma
stailia4r,ez.loasi

P.O. BOX 3, RAYLEIGH, ESSEX
Tel: Southend-on-Sea (0702) 44101

ALL PRICES INCLUDE VAT & POSTAGE & PACKING
(U.K. only)

(20p handling charge if order under £2)

PRICES: Scme prices shown on this page may change aver November 30, 1975. For details
send s.a.e. br our latest newsletter (see back cover). Overseas customers deduct
VAT. details in our newsletter.

Visit our shop 284 London Road Westcliff-onSea Essex

MAINS TRANSFORMERS
Conform to EIS 415 Split bobbin conetrucuor

Order as

0-6V. 500nA, ORSV 500mA MIN TR 6V L1.55
0-12V 250mA. 0-12V 25OrnA MIN TR 12V El .55

 0-70V 150mA. 0.20V 150mA MIN TR 20V 3115
Size 30 x 311 I 46mrn fix centres Gimm.

0/15-20V IA; 015-20V IA (M1206)

for munuln over
Smoot Otscovals ere ave.

POP 50
6n 50W 12 inch
Bass Speaker
Frequency Response
509.-11k Hz
Flux Density 13.0130 Gau
112.45 Please note: No d144-d,nr

voucher alven on this Item.

VEROBOARD
No of holes mes

Size 91.1 (matrix) Order cede
127 a 63 50 x 2410.1") VERO 1034 42is

95 x 63 37 a24 (OA") VERO 10346 30 )1/
127x95 50 x 36 (0.1") VERO 10347 48,

95x95 37x34 10.1") VERO 1034 42p
95 x 63 25 16 (0.15"/ VERO 63P16 3IP

127 x 95 33 24 (0.15") VERO 15P16 Say

Uncoppered boards
149 x 114 50  42 (0.1") SRBP 0.1in. DINP
127 095 33 If 24 (0.15") SRBP 0.151n. 34p
Vero Spot Face Cutter TOOL 2022 lap

Terminal Pins (Packs of 36 pins)
For 0.1" Veroboards Single sided PIN 1145 139

Double sided PIN 2144 13p
Foe 0.15" Veroboards and both uncoppered

boards Single sided PIN 2141 20Vap
Double sided PIN 2140 701/29

P.E. JOANNA
P C.B. 5 14-coard set E17.50
See our latest newsletter I send s.a.e.) for
details of our special offer on the bulk
components. end all the other
parts you need

L.E.D
Hign-brIghtnets with
panel clip
0.2in Red 16p

Green 13p
Yellow 43P

11, MAINS
SA Chassis Mounting 3 -pin Plug SA21.10 37vap

SA Line 3 -pin Socket SAI162 (suits SA2190) 44P
SA Chassis Socket and Line Plug (sold only together) P437
INA Chassis Plug and Li. Sake (sold only together) P360
INA Chassis Socket and Line Plug (sold only together) P431
2.pin Flat Pin Line Plug (USA Mains Plug)
2 -pin Flat Pin Chassis Socket (Flat Pin M/S)
2-oin Fie Pin Line Socket (Flat Pin Conn)

9140140
Plug Plastic top

Plug Greened
/ cassis Socket Single

Crass.s Socket Twin
KS Socket Screened

JACKS
7.5min

1I11P

lug
2.Srnrn Screened Plug

3.9hm OPeOlyee Chassis Socket
7.5m Greened Line Socket

3.5mm Magic Plug Ilp
3.3nw Greened Plug IG

3.3,a,,Open.type Chassis Socket Val/
larnIn Plastic Line Socket lip

3.1. Screened Line Socket 17p
Std bin. Plastic Mono Plug 14p

Sto bin. Screwed Mono Plug DO
OM bin. Plastic Stereo Plop

Ski bin. Screened Stereo Plug
Std bin. OPen-tylw Mono Chassis Socket 1511 4

Std bin. Open -type Stereo Chassis Socket 191/29

Std Win. Moulded Mono Chassis Socket with 2 week contacts Do
to Win. Moulded Stereo Chassis Socket with 3 D. contacts

Sld Win. Plastic Mono Lire Socket 21.
Std Win. Screwed Mono Line socket lip

GP bin. Plastic Stereo Line Socket 24,
Std Win. Screwed Stereo Life Socket alp

DIN
2.pin L.S
3 -pin

n

5 -pin A11101
5 -pin B (240)
Spin
7.pin

Plug
10p

lip
15p
15p
109

15p
159

ELECTROLYTIC CAPACITORS
Cap v.p fa.

1.0 63
1.5 43
2.3 63
13 63
4.7 G
60 40
6.4 63

10
15
15

Is
n

23
33
13
33

17

47
47

16

16

63
ID
25

6.3
16

20
25
ao s

Coo Lw
101 101 P

47 63
G 6.3
61 to
61 63 -00

100 a

r0.0'

10

100 ;10

100 63 0
Iso 63

16

: O;5 ai
150 G.
220
120
220
0220

2

120

is

10

00

6
00
01

ea
330

02
,

33)3 to 0

Case Maw 1 min /

two. .ge 0114,* Price
it s 4 7Np

3 it 5 6 or,
30 a 7 7.op

5 20 3 7Nst

00
20 10 3 Ittp
33 10.6 22,0

of 33 12 9 lap
02 33 15 4 sop
03 33 lee 44.

Cm

330
330

470
470
470

610
470

600
610
600

1000
IWO
1000
loos
1500
1500
1500
2200
noo
3300
4700

yenab Cw
VI .

le 00
63 03
6.3 6

10 W
25 01
40 02
6.3 00

to 01
75 02
40 03

to4

00
01

16 02
25 03
63 01

10 02
le, 03
6.3 Ot
lo 03
6 3 03

03

Chassis
Socket

90
10p
109

109
10p
Ilo
100

KO
51p

03P
221a

11/sp
mnv

lap

PLUGS
and

SOCKETS
COAX
Coax Plug

Aluminium lap
Plastk Owe) 10p

COW Socket
Pahl fixing lip
Flush fixing lap

159

6P
1p
16p

Slide sikarnin DPDT
Slide std OPOT 14o

Pugh to make nOn-lOCking
SPOT .

15p
Push to bleak nOblocking
SPST

311,

Microswitch 5/1 250V AC

.ushon, Pugh -oft Locking

Ilp Rocker DPST 2501/ 10A
lap While .. as/hp

Topple Subminiature 26
250V (Type AI SPOT ..

Toggle Subminiature tA
110v (Type El DPDT 90p

Toggle DPDT 150)1 1.5A
wish ON. OFF Plate 270

10 position BCD Woof
Ode (wad- 11.19

POTS
Rotary miniature carbon track bin.
spindle.
Values available: Sk. 100, 25k, 50k,
100k. 25015, WA, 1M, 2M
Lin single -gang l . 21.

Line Log sIngle-gang 2344P
Socket LM on Log single with switch GNP
1s1/29 Lin or Log dual -gang 73

lee

tPhp
171/21).

Pp
11550

Slide 60mm track. Metal cased- overall
length 16mm
(knob extra nvsp)
Values available: 1k, 5k. 10k, 25k. 500.
10011. 250k, 500k
Single -gang Lin: 4/400, Log Arka
Dual -gang Lin and Log: 61p

Presets: 0.1W Vertical or Horizontal
100, 2201 470 ohms, lk, 202. 4k7, 10k, 211
4Th, 10011, 22011, 4700. IM Sp each

OMNIUM GATHERUM
,1 -way 5 Arno Terminal bock

PVC Insulation Tape (19nIrn a 1011), 012cs Red. Blue,
Green. BCD., .1110 194sp

Daio PCB Pen .. asp
Printed Circuit Kit, contains polishing POWer, etch twist,

etching Wild, resist remover, flux COPPer
clad teerd. stencil knife. elosfUla and

etching tray [3.62
Copper clad SRBP board (203 a 1110thrnl

640
Copper clad fib.gloeS bOord

Prote Clips ( I red, I black)
420

Solder lOrn of 22s. .. PIP

INTEGRATED CIRCUITS "/"/I4
pr-i 0217 Anviii5 :701:
av-5-1224 G.59 00252

CA3016 04 -pin OIL/ 1110 NESS5V (Spin EitLi
LofeWK (TO 991 0.75 501495 (14.pin Dili
LM301A (Spin DILI Wp SG3102 lapin OIL,
LM301 (159. DI L I 9Ip TBA1105
003110 (14.pin DILI E1.23 WOK (TOSS;
LAGS1 (Ispin OIL, 11.79 sul,72X (TOG/
LM3900 lupin 65p uA723C OIL)
MCIXOP (lapin DIL112.35 .741C lavin DIL.
MO496 .14.pin DILI 95p siA741C CoLi
MC3372P (Irwin OIL/ 1115 W747C 114.pin OIL I
MFC40008 uM4C (9 -pin DILI alp 700 5GMFC6040 1904 siATIL05 (TO 92) 65p 703 3.3p
MMS314124-pn DIL P.M W7ILIS ITO 921 olp 1419 ay,00.51703) t1.73 WINKS (Plastid 0.11:
MV012 (T03; 11.73 LAMM'S (Plastic: 2193.2

[1.71 un71105 :701 [1 SI
Ltle un2815 ITO 3, 31.13

ZN414 ITO (150
IAD C04001AE 2G
D.17 CD4007AE 23p
ALB CD4011AE 239
42p 03.4016AE 50
ega 1400 lip
,Sp 7413 42p
459 74,17

7474 33.

ORGAN

COMPONENTS
K e v non rds Morelli - as used by the professionals

0 e o MOS
61.note C to C E25,29
Swell pedal with 10k log pot

17.91
Pedalboard 13/note C to C 00.911- with changeover contacts fined

E25.911 Spring Line Unit (Short)
E3.111 Spring Line Unit (Long) 110.36

Reverberation Driver Module 16.67NS. e. please for full details Leaflet MES 74.
Gold -clad phosphor brofue wire 321/2 per metre
Palladium earth bar per octave length 16p
Contact Blocks changeover single pole (G.() 20p

two pole make (GB) 271/20
three pole make (GC) 33pfour pole make (GE) alpfive pole make (Gm) s4o

Stop Tabs unengraved (blaCk, grey, red or white with
DPDT switch ( rocker type, 74p

.,',.vt?1  TH E
NV:\ AMAZ I NG

DM02
A ready.built, tested and guaranteed 0191101 master oscillator
Accurately generates the top 13 notes for your organ system and
redwes the complete tuning of your organ to ONE SIMPLE ad
justment. New design gives selectable C to C output ranges of
(approx.) 4k to Sk (highest) or 2k to 4k or lk to 2k, etc. right dawr
to 1694 to 3392! And this few cornpatible design is even smaller
Only 3.5in. 3.7in. including gold-plated edge connexion.

0M021 includes bail It.ln variable depth and rate frequency shift
tremulant.
CMA02 E15.31. DAA021' E17.111.
SAJ 110: 7 -stage frequency divider in 14 -pin DI L package. Sine
or sq.re wave input. Square wave output may be converted to
saw.tooth. 11.94 each or 6 for E10.74 or 12 for 11161.

RESISTORS
CARBON FILM
NW (MIN RES) 1 Wm to IM 5%. 1M1 IOM 10% E 12 , GINO
NW (STD RES) wm to Melon: Wk. 102 to 10M. 10% - 11 own to

5% EU and EU 20 each
METAL OXIDE
OM (OXIDE / 10 Ohm 10 1M. 2% El2 and EU
WIRIEWOOND
3w (kV/WM.9) 012.0.27, 0.33, 0.47 ohms. I Wm 5% Ilp

1.2 ohm to 270 ohm: 5% E 12 15p
Also I% Oxide. 1W Crbon Film, SW and 10w wirewound types stack..
E12: 10, 12. 15, 19, 22, 27. 31 39, 47. 56. 68,112 and decades.
Ett 11, 13, 16. 20, 24. 30, 36, 43, 51, 62, 73 91 and decades.

SO gaCh

TRANSISTORS & DIODES
AC127 19.
ACID 191/2p
ACI76 111.
AD161 2MP 11.07
AF117 27p
BAXI3

12p
Ilp
lap
259
21Ip

12V4p
121/2P

15p
1Sp
15p

II. ks
It. 2P

I Sp
1Sp

17.10

BC 1011

BC 109
BC142
BC143
BC147
BCI4
BCI49
BC1612C

BC Ill
aCtre
BC 102L
BC 1113L
BC II&
BC2I2L

BC 213L
BC214L
BC 327
BC321

BC 337
BC339
BCY 31
00131

Ifp

249

209
24p
490

LIC131 2MP 31.20
BC135
130139 61p
50140 149
B F251 31p
BF259 279
BF X29 31.
BFX30 35P
BFX14
BF 085 3Sp
8F W7 3IMP
Shall 34' al,
BFY50 21' na

BFY51 24p
BF Y52 211/29
13Y164 alp
BZX61 series rilp
BIY110 series 13p
C10601 591/20
MC R102 36p
MJ7955 92p
M.152955 EI.21
MJE305S 73p
MPF102 Op
OC 71 25p
SC 146D 93p
ST2 35.
TIS43 35P
W005 nvnt
WO4 3,9kg
21.) gap
ZT010(1 llp
iN914 Sp
10414 Sp
2A SOP' V Bridge ar sp

2A 40PIV Bridge 55p
2N2719 33 op
702646 401/20
202905 31.
202926 Or. Ye 25p
and Go 16p
203053 19./ap
203054 DIG
2N3055 539
2N3702 lap
203703 ISp
203704 II/OP
203705 16p
203706 1G
7N3707 17/ 4
71437041 10p
2143199 271-211

303666 Dp
2N3903 35p
203904 27. 20
205243 SAP

2N5459 649
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TUAC
TRANSISTOR UNIVERSAL AMPLIFICATION CO LTD

163 MITCHAM RD LONDON SW17 9PG 01 672 3137 9080

TUAC POWER MODULES offering more power and quality than ever before

 125 watts PUS
continuous sine
wave output

TP125
7 6i 3in

£1950
 4 R.C.A. 150 watt 15 amp output

transistors

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

tection
 Only 6 connections

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

PS 125 ± 45 volts for TP125 f1225
PS 100 ± 43 volts for TL100 C1125
PS 60 ± 38 volts for TL60 C10.00
PS 30 ± 25 volts for TL30 f590
PSU 2 for supplying disco mixer £4. 75

TL60
5x 5 x 3in

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

02.50

TL100
5 x 5 x 3in

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

£15.00
Specification on all power modules. All output power
ratings ± 0.5dB; Output impedance 8-15 ohms. THD at
full power 2% typically 1%; Input sensitivity 80mV into
tOkil; Frequency response 20Hz-20kHz ± 2dB; Hum and
noise better than - 70dB.

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

MAN

MMC AUTO
110

Mac
Designed for the discerning D.J. of professional standard.
Offering a vast variety of functions. Controls. Mic Vol;
Tone, over -ride depth; auto/Manual Sw; Tape Vol; L & R
Deck Faders: Deck Volume: Treble and Bass; H. Phon Vol
Selector; Master Vol On/Off Sw. Max output IV RMS.

ator

TUAC
ON

-FL

Specification: Deck Inputs-50mV into IMCt; Deck Tone
Controls-treble + 20 - 10dB at 12kHz, Bass + 22 - 15dB at
40Hz; Mic Input -200 ohms upwards, 2mV into 10kfl; Mic
Tone Control-Total Variation Treble 15dB. Total Variation
Bass 10dB; Tape Input-30mV into 47k11; Power Require-
ments -30-50 volts at 50mA.

YAM

£31.50
PANEL SIZE
18 x 4 -kin
DEPTH 3in

1976 STEREO DISCO MIXER £75 Send for specification and details

HOW TO ORDER BY POST
Make cheques/P.O.s payable to TUAC LTD (PE12/3)

or quote Access/Barclay Card No.
and post to TUAC LTD (PE12/3)

163 Mitcham Road, London, SW17 9PG
We accept phone orders against

Access/Barclay Card Holders
Phone: 01-672 3137/9080

STOCKISTS-CALLERS ONLY
Arthur Sallie Ltd., 28 Gardner Street. Tel. Brighton 65806
Bristol Disco Centre, 86 Stokes Croft. Tel. Bristol 41666

Socodl, 9 The Friars. Tel. Canterbury 60948
Cookies, 132 West Street. Tel. Crewe 4739
Calbarrle Audio, 88 Wellington Street. Tel. Luton 411733
Al Music Centre, 88 Oxford Street, Tel. Manchester 236 0340
Damon Electronics, 99 Carrington Street. Tel. Nottingham 53880

Electra Centre, 58 Lancaster Road. Tel. Preston 58488
Mitchell Electronics, 64 Winchester Street. Tel. Salisbury 23689

Wec Lighting, 10 Commercial Road. Tel. Southampton 28102

ALL PRICES INCLUDE V.A.T.( 8%) AND POSTAGE AND PACKING
ACCESS & BARCLAY CARDS ACCEPTED- JUST SEND OR PHONE US YOUR NUMBER HP ENQUIRIES INVITED
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4 CHANNEL SOUND TO LIGHT SEQUENCER-4LSMI

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

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

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

for amplifier protection
 Full wave control
 13 easy connections Patents applied tor

£22.00

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

Single Channel Version 1500 Watts El  25 £15.50

ADD SEQUENCE AND DIMMING EFFECTS TO YOUR TUAC 3 CHANNEL LIGHT MODULATOR
SEQUENCE DIMMER MODULE
-3SDMI

4« 4 4

9.% tO 0/.0 1112

V,P11

Speed Control 3 per min. to 10 per sec. Dimmer control to each
cnannel. Full logic integrated circuitry. 9 easy connections

DIMMER MODULE
-LMDI

Dimmer control for each channel
7 easy connections

NEW !

* EARLY CLOSING WEDNESDAY *

! TUAC LO -LINE AMPLIFIERS
LO -LINE 60 .. .. £65
Output power 60 watts R.M.S.
2 high gain + 2 low gain inputs
Treble, middle, bass and sustain controls
Weight 23Ib Size 25f x 11f x 6fin
LO -LINE 125

. £81
Output power 125 watts R.M.S.

25i x x
Weight 25Ib

LO -LINE 125 SLAVE
Weight 24flb

TUAC
OPEN 6 DAYS A WEEK 9.30am - 6.00pm.

163 MITCHAM RD LONDON SW17 9 PG 01.672 3137 9080

£70
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LIGHTING EFFECTS UNIT

0 0 0

THE ZERO 88 LIGHTMASTER 300
IS THE LIGHTING CONTROLLER WITH THE PROFESSIONAL FACILITIES
Any of the 5 effects may be selected singly or together by
means of the front panel push button. The dim button
reduces the output of all channels and works on all effects.
Because of the highly effective 'set and leave' circuitry,
only one control is required to set up the 3 channel,
12dB/octave sound to light. Completely automatic opera-
tion of the effects is ensured by the use of CMOS logic
control and I.C. filters. The fully floating audio input is
on a Y. inch jack, (sensitivity from 100mV preamp level,
to 100V P.A. speaker lines). 13 amp sockets are provided
for the three 1000watt outputs, each of which has an

surge

protected by 5 amp quick blow fuses, and the whole
unit is controlled by a 15 amp mains switch and fuse. The
LIGHTMASTER 300 is constructed in a free standing
steel case and is provided with panel mounting brackets,
which may be reversed to form protective handles. The
unit is completely free from R.F. and mains interference.

Price £63 ( + £5.04 VAT), P. & P. £1.10
ZERO 88 LIGHTING LTD.,
115, Hatfield Road, St.Albans, Herts. AL1 4JS
Tel: 10727) 63727

L.E.D. indicator. The 120 amp rated triacs are

There's more than one way
to makeyour time more enjoyable.

GR -1075
AM/FM Alarm Clock -Radio

GC- 1092AE Deluxe Alarm Clock GC -1093 Car Clock/Timer

!
Instead of just offering you one digital clock kit, rTo: Heath (Gloucester) Limited, Dept. PE -1257

Heathkit offer you four.Two alarms,a car model andGloucester GL2 6EE. MEATH

a superb AM/FM clock -radio.
And,being Heathkit,they all come in easy to build

kit form. Complete with a step-by-step instruction
manual.So you should enjoy every second.

Post the coupon,enclosing a 10p stamp,andwe'll
send you a Heathkit catalogue with full details.

Heath (Gloucester) Ltd., Dept. PE -125, Bristol Road,
Gloucester, GL2 6EE.Tel: (0452) 29451.

GC -1094 Digital Alarm Clock

Please send me a Heaihkit
I catalogue. I enclose 10p for postage.

Name
Address

I
IL

Schlumberger

Postcode

4><
11/49

9'\e

proNo

8?
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TTL

ORDER DIRECT FROM THE U.S. AND SAVE'
SHIPMENT MADE WITHIN 3 DAYS FROM RECEIPT OF ORDER VIA AIR MAIL - POSTAGE PAID

10% Off on orders over E10
15% Off on orders over £50
20% Off on orders over £100

14

1100.
7400 toll 7448 CO 80 74150 CO. 75
7401 11 7450 12 74151 607402 11 7451 13 74153 71
7403 11 7453 13 74154 1.05
7404 13 7454 14 74155 957405 13 7460 11 74156 71
7406 22 7464 21 74157 71
7407 22 7465 21 74161 95
7408 14 7472 22 74163 1 05
7409 14 7473 26 74164 1 25
7410 11 7474 26 74165 1 25
7411 16 7475 41 74166 115
7413 35 7476 26 74173 95
7415 22 7483 70 74175 95
7416 22 7485 80 74176 95
7417 22 7486 24 74177 85
7420 11 7489 1.50 74180 80
7422 22 7490 45 74181 2 50
7423 22 7491 71 74182 80
7425 22 7492 44 74184 1 55
7426 23 7493 44 74185 1 45
7427 22 7494 49 74190 95
7430 12 7495 49 74191 95
7432 22 7496 55 74192 90
7437 25 74100 125 74193 85
7438 21 74105 60 74194 95
7440 11 74107 27 74195 80
7441 60 74121 32 74196 1 00
7422 55 74122 50 74197 75
7443 55 74123 55 74198 1 70
7444 60 74125 50 74199 1 70
7445 75 74126 50 74200 390
7446 85 74141 68
7447 80 74145 75

LOW POWER
74100 Co 16 74151 CO 16 74190 0 93
74102 16 74155 18 74191 80
74103 16 74171 18 74193 89
741.04 18 74172 27 74195 89
74106 18 74173 38 74198 153
741.10 16 74174 38 741164 1.53
74120 16 74178 44 741165 153
74130 16 74185 85
74142 89 74186 38

HIGH SPEED
741400 C 0 16 741421 £ 0 16 741155 CO 20
74401 16 74422 18 74H60 21
74404 16 74430 18 74861 21
/4408 16 74440 16 74462 20
74H10 16 74450 16 74474 32
74411
741120

16
16

74452 18
74453 20

8000 SERIES
8091 0 33 8214 0.93 8811 £ 0 38
8092 33 8220 93 8812 60
8095 76 8230 1 42 8822 142
8121 49 8520 71 8830 1 42
8123 88 8551 91 8831 1 42
13130 1.20 8552 1 37 8836 27
8200 1.42 8554 1 37 8880 73
8210 1 92 8810 44

9000 SERIES
9002 £0 21 9309 CO 49 9601 £0 54
9301 63 9312 49 9602 49

DECEMBER SPECIALS
5314 CLOCK CIRCUIT
50-60 Ha - 4 to 6 digit - 12-24 HR - last and slow
set controls - 24 pin DIP with socket C2-25

CALCULATOR CHIPS
5738 8 digit multiplexed - fire function - chain

operation 2 key memory - floating decimal
- independent constant - interfaces with
led with only digit driver -9 V ball. oper. 24
pin C2-00

9 DIGIT LED DISPLAY - FNA37
KtOn multiplexed substrate, comm. ca-
thode compatable with all 8 digit
calculator chips, 7 segment right hand
decimal, red with clear magnifying lens,
.12" character, 1 to 4 MA, 1 8 V typ 2!4"x
1/4" X 1/11" high £1.95

8038 FUNCTION GENERATOR
Voltage Controlled Oscillator Sine, Square, Triangular
Output 16 Pin Dip

MEMORIES
£2-1S

1103 1024 bit RAM (1-00
5261 1024 bit RAM [1 -00
DISPLAYS
Hp 5082 7405 4 digit display f1-10
Hp 5082 7415 i digit display [1-15

1/2 PRICE SALE
TTL LINEAR
7475 21p 119 44ip
7490 23 '355 11p
74123 28 5560 45p
74141 34 567 Sop
74193 43 747 12p

MEMORIES w/data
1101 256 bit RAM MOS o 91,
1103 1024 bit RAM MOS 2 72
5203 2048 bit erasable PROM 13.68
5260 1024 bit RAM Low Power 2 16
7489 64 bit RAM TTL 1 50
8223 Programmable ROM 2 72

CALCULATOR
& CLOCK CHIPS w /data
5001 12 DIG 4 fur,' fix dec
5002 Same as 5001 exc btry pwr
5005 12 DIG 4 fund, wirnern
MM5725 8 DIG 4 lunct chain & dec
MM5736 18 pin 6 DIG 4 funct
MM5738 8 DIG 5 fund, K & Mem
MM5739 9 DIG 4 toilet Ibtry surf
MM5311 28 pin BCD 6 dig roux
MM5312 24 pin 1 pps BCD 4 dig mu
MM5313 28 pin 1 pps BCD 6 dig mu
MM5314 24 pm 6 dig moil
MM5316 00 pin alarm 4 dig

C 1 06
1 95
2 42
1 10
2.42
242
2.92
242
1.94
2 42
2 42
242

LED'S
MV 100
MV50
MV5020

ME4
MAN 1
MAN 2
MAN 4
MAN 5
MAN 6
MAN 7
MAN 8
MAN 64
MAN 66
MCT2

Red TO IR CO 14
Axial leads 8
Jumbo VI. Red (Red Dome/ 18
Jumbo VII. Red (Clear Dome/ 18
Infra red cliff. dome 18
Red 7 seg 270" 1 38
Red alpha num 32" 2 72
Red 7 seg. 190" 1 18
Green 7 seg 270" 1 62
6"hrgh solid seg. 3 81
Red 7 seg 270" 74
Yellow 7 seg 270" 2 17
4"high soled seg. 2 45
6"high spaced seg. 2 55
Opto no transistor 38

MULTIPLE DISPLAYS
551411 J digit .12" red kd 11 pin

lits IC Jo -
5 digit .11 kd mien. kns
com. calk
4 dIgh .11 LED magn.
lens comm. oath.
9 8501 7 see led RH der dr.
rnagn. km

SP -425-09 9 digit .25- nron direct inter-
lace with 405/151. 180 VDC. 7 tee

1115082
7405
14,5442

7414

FNA17

6-90

1-80

1.70

2.75

88

CMOS 40000
74C00 0-21 74C74 £0-63 74C162 E1-78 4001A
74CO2 30 74(76 93 74(163 1-78 40020
74C04 41 74C107 82 740164 1-92 4006A
74008 41 744:151 1-59 74C173 1-59 4007A
74C10 36 744:154 1-92 740195 1-65 4008A
74(20 36 74C157 1-20 80095 82 4009A
74C42 1-18 74(160 1-78 80097 82 40100
74C73 .85 74C161 1-78 4011A

4012A

DTL
930
932
936

10

10

937
944
946

10
10
10

949
962
963

£ 18 4013A £ 32 4025A t 18 4069A
18 4014A 1-06 4027A 42 4071A
18 4015A 1-06 4028A 70 4072A
96 4016A 40 4030A 32 40730
19 4017A 85 4035A 90 4075A

1-27 40200 1-06 4042A 1-05 4078A
41 4021A 98 4049A 42 40810
38 4022A 78 40500 42 4082A
21 4023A 18 4066A 63 4528A
18 4024A 63 40680 31 4385A

10
10
10

£ 31
19

25

28

28

28

19

25

1-14

1-49AL

LINEAR
CIRCUITS

300 Pos V Reg Duper 7231
301 Hi Perf Op Amp
302 Volt follower
304 Neg V Reg
305 Pm V Reg
307 Op AMP (super 7411
308 Micro Pwr Op Amp
309K 5V 1A regulator
310 V Follower Op Amp
311 Hi pert V Comp
319 Hi Speed Dual Comp
320 Neg Reg 5-2. 12, 15
322 Precosion Timer
324 Quad Op Amp
339 (Tied Comparator
340K Po, V meg 15. 6, 8, 12. 15,

18, 241
3401 Pm Volt Reg

16V 8V -12V 15V-18V24VI
370 AGG/Squelch AMPL
372 AF IF Stop detector
376 Pos. V Reg
377 2w Stereo amp
380 2w Audio Amp
380-8 6w Audio amp
381 Lo Noise Dual preamp
382 Lo Noise Dual prearnp
550 Prec V Reg
555 Toner
556A Dual 555 Timer
560 Phase Locked Loop
562 Phase Locked Loop
565 Phase Locked Loop
566 Function Gen
567 Tone Decoder
709 Operational AMPL
710 HI Speed Volt Comp
711 Dual Difference Cooper
723 V Reg
739 Dual Hi Peri Op Amp
741 Comp Op AMP
747 Dual 741 Op Amp
748 Free Ad, 741

1304 FM Mulpx Stereo Demod
1307 FM Wipe Stereo Demod
1458 Dual Comp Op Amp
1H2111 Dual LM 211 V Comp

Audio preanip
3900 Quad Amplifier
7524 Core Mem Sense AMPL
7534 Core Mem Sense Amp
8864 9 DIG Led Lath Dry,
75451 Dual Perepheral Driver
75452 Dual Peripheral Driver
75453 13511 Dual Perrph Driver
75491 Quad Seq Driver for LED
75492 Hex Digit Driver

m05 £043
DIP TO 5 18

TO 5 43
TO5 49
TO .5 52
mDIP 11:15 38
rnDIP TO -5 60
T03 91
TO 5 inDIP 65
mDIP 705 58
DIP 71
T03 74
DIP 60
DIP 1.07
DIP 92

TO .3 1.20

T0220 1.07
713,5 of DIP 65
DIP 44
mDIP 33
DIP 147
DIP 81
mDIP 69
DIP 98
DIP 98
DIP 54
inDIP 44
DIP 89
DIP 1.94
DIP 1-94
DIP 120
mDIP 1 20
mDIP 1 20
DIP 27
DIP 21
DIP 44
DIP 38
DIP 65
mDIP TO .5 27
DIP or TO .5 44
mDIP 27
DIP 65
DIP 45
rnDIP 38
DIP 1.07
DIP 44
DIP 33
DIP 104
DIP 1.42
DIP 137
wDIP 21
mDIP 21
mDIP 21
DIP 50
DIP

Data included with order on request.
Add 20p ea. if item is priced below 50p
ea. Add 40p ea. if item is not ordered.

Satisfaction guaranteed. Send bank cheque with order. If international money
order is used, send receipt with order. The above prices do not include any
taxes leviable by a purchaser's country of residence. Minimum order f2-50.

INTERNATIONAL ELECTRONICS UNLIMITED
P.O. BOX 1708 MONTEREY, CA. 93940 USA

PHONE (408) 659-3171
The ithowtt prices do not Include any taxas leviable by a purchatser country of raaldenc 4
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PATENT PE

SparNFila
The tried, tested, proven, reliable, complete,
professional, capacitive discharge,

Electronic Ignition
IN

...

ORDER NOW
TO ELECTRONICS DESIGN ASSOCIATES DEPT. PE12,

Slf Oath Street, 1111.11. W81 1DE. Phone 23152

FROM thee

SPRRERITE Me 2 DIY Awsaly Ids  till 93

SPARKRITE ME 2 Sway Silt NNW. cots  E13.1111

SPARKRITE ME 2 Reedy UM liwIthrs Nina  £1311

Iriem &arrow oritelr  £2.70
S.P.M. Lilt wawa le Er slew mir 4262

I swine disess/P.04 ter f

Orem N.
Ikea SAE II knew, sely rewind)

Sparkrite MI(2 is a high performance. high quality, capaci-
tive discharge. electronic ignition system.
Because of the superb design of the Sperkrite circuit it
completely eliminates problems of the contact breaker.
There is no misfire because contact breaker bounce is all-
ininated electronically by a pulse suppression circuit which
prevents the unit firing if the points bounce open at high
R P M. Contact breaker bum is eliminated by reducing the
Current to about 1/50th of the norm. It will perform equally
welt with new. old. or even badly pitted points and is not
dependent upon the dwell time of the contact breakers
for recharging the system. Sparkrite Incorporates a short cir-
cuit protected inverter which eliminates the problems of
SCR lock on and therefore eliminates the possibility of
Slowing the transistors or the SCR. (Many capacitive dis-
charge ignitions are not completely foolproof in this re-

spect)
Sparkrite can therefore give you. -
up to 20% better fuel consumption, instant all weather
starting, cleaner plugs - they last up to 5 times longer
without attention, faster acceleration, higher top speeds.
longer coil and battery life. efficient fuel burning and less
air pollution. smoother running, continual peak perfor-
mance.

THE KIT COMPRISES EVERYTHING NEEDED
Ready drilled pressed steel case coaled in matt black epoxy
resin, ready drilled base and heatsink, top quality 5 year

guaranteed transformer and components cables coil con
nectors, printed circuit board, nuts, bolts. silicon grease
lull instructions to make the kit negative or positive earth
and 10 page installation instructions.

OPTIONAL EXTRAS
Electronic R.P.M.
This can be included in the unit to prevent over revving
an advantage tomost companies, hire firms. high perfor
mance drivers etc
ElentroMe/conventional ignition switch.
Gives instant changeover from .Sparkrite ignition to con
ventional ignition for performance Comparisons. static tim
ing etc.. and will els° switch the ignition off completely
as a security device Includes connectors.switch,connector mounting

bracket and instructions Cables excluded.

PRICES
0 V assembly kit (10 93 incl V A T post and packing
Ready built unit f 13.86 mei V A T post and packing
!Both to fit all vehicles with coil/distributor ignition up to
B conders I
Switch Int in changeover horn Sparkrite ignition tstanto
conventional ignition 12 79 loci V A.T post and packing
R P M limiting control 12 42 inc). V A T post and packing
(Fitted in case on ready built unit. dashboard moustvio

nn 441

CALLERS WELCOME

Dimmit
range of light

dimmers and lighting
control systems

Illustrated is the popular
PMSDI000 module. A I kW slider
control dimmer, interference sup-
pressed, 60mm slider range size
4}x 2 : I iin. Ideal for low cost
stage and disco lighting. Used by
schools, theatres, studios, etc.
Complete with scale plate, fixing
screws and full instructions. 1840
inc. VAT and postage and packing.

Complete compact light dimmer
systems for stage, club and disco
lighting, etc.

DD6 I (illustrated). Six I kW
channels, six outlet sockets, master con-
trol, mains on/off switch, size 23 131 5in.
Price 07.20 inc. VAT.

DD26 I . As above but with two -preset
arrangement, i.e. two slider controls per channel,
two muter controls. Size 23 10.. Sin. Price
£117.72 inc. VAT.

DD6I-B. Six I kW channels, using module
PMSDI000, lowest cost system. Size 16} . Sin. Price I59 -S0
VAT.

0D62. Six 2kW channels, six outlet sockets, master control
mains orCoff switch. Size 25 10} 6in. Price 1156.60 inc. VAT.

Add 1240 postage and packing for all systems.
The Dimmit range includes rotary and slider control dimmers and

sound to light converters for home, entertainment and professional
applications. Ratings I kW, 2kW, 3kW.

All products are guaranteed and are supplied with full instructions
and applications. Full after -sales service. Technical advice given.

For full information on all modules and lighting control systems send
15p for our illustrated catalogue and price lost. Callers we/Come, visit our
showroom for a demonstration of any of the modules or systems. Mon. -Fri.
9.30 to 6.0 p.m. Sot. by arrangement.

YOUNG ELECTRONICS LTD.
184 Royal College Street, London NW1 9NN Tel. 01-267 0201

inC.

CLOCK COMPONENTS
ATTRACTIVE ALARM CLOCK KITS -All components necessary, including attractive
slim case. for 6 digit alarm clock with snooze, intensity control. 12 or 24 hour format.
red LED displays.

6 Digit Alarm Clock Kit with 0.3" DL704E displays E22110

6 Digit Alarm Clock Kit with 0.5" FND500 displays [2 670
CRYSTAL TIMEBASE KIT -will provide stable 50Hz for clock ICs giving time
accurate to within a few seconds a month: contains PCB, 32, 768kHz Xtal, 3 CMOS 'Co
trimmer, Cs, Rs. IC sockets, full instructions E11.28p

D L704E 0-3in Red Common Cathode 7 segment LED display only 85p
FND500 0.5in Red CC LED 11'50 3+ digit Liquid Crystal 0-5in E9.413
D L707 0-3in Red CA LED E1.70 DL747 0,6in Red CA LED £2.15
MK50253 4 or 6 digit 12 or 24 hr format alarm clock IC with snooze 15.60
fAM5314 4 6 digit clock IC c4'44 AY51224 4 digit clock IC E425
SOLDERCON IC PIN SOCKETS
The sensible method for lowest cost sockets for !Co displays. CMOS. TTL (nylon
supports available if required samples enclosed with any pin order). Strip of 100
pins for 50p; 400 for t2; 1,000 for E4; 3.000 for [1050.
LSI Sockets (Soldercon pins with nylon supports) 24. 28 and 40 pin. 30P each.

RCA CMOS PRICES ARE DOWN
Widest stock range in UK -at the new manufacturers one-off prices

E E

CD4000 0.17 CD4021 0.03 CD4039 2.85 CD4057 2035 C04082 0.18
CD4001 0.17 CD4022 0-79 CD4040 13-114 CD4059 1064 C041385 0.57
CD 0.17 CD4023 0-17 CD4041 0.69 CD4060 0.92 CD4086 0.57

0.97 CD4024 0.84 CD4042 0.69 CD4061 1643 CD4093 0.66
CD4007 0.17 C04025 0.17 CD4043 0.33 CD4062 733 CD4095 0.64
004008 0.79 CD4026 1- 42 004044 0 77 CD4063 0.90 C D4096 0.66
CD4009 046 CD4027 0.46 CD4045 115 CO4066 0 . SI CD4099 1.50
CD4010 0.46 C04028 0.74 004046 1-10 CD4068 0.18 CD4501 0.32
CD4011 0.17 CD4029 0-94 CD4047 0.74 CD4069 Oil CD4502 1.02
CD4012 0.17 CD4030 0.46 CD4048 046 CD4070 0.18 C D4508 420
CD4013 0.46 CD4031 141 CD4049 0-44 CD4071 0.111 CD4510 1.26
CD4014 0.83 CD4032 0.58 CD4050 0.46 C04072 0.18 CD4511 1.95
CD4015 0133 CD4033 1.14 CD4051 0.77 C04073 0.18 CD4518 1.03
CD4016 0.46 C D4034 1  56 CD4052 0.77 CD4075 0.18 C D4520 1.03

CD4017 0-03 CD4035 0.97 CD4053 0-77 CD4076 1.27 CD4532 1.18
CD4018 0.S3 CD4036 1.62 C04054 0.95 CD4077 0.18 CD4555 0.74

CD4019 0.443 CD4037 0-76 CD4055 1.01 C04078 0.18 CD4585 1-45

CD4020 0.92 CD4038 0.6$ CD4056 1.08 C04081 0.18 MC14553 4.07
RCA 1975 CMOS Detebook: Pin -Outs, 400 pages of data. 200 pages of circuits.
applications and use. £2.30 (no VAT) plus 37p P
ADD VAT at 8% (higher rate does not apply to any of above). 15p P. 8 P on orders
under £3 (despatch is 1st class post BY RETURNi). Price List sent FREE with any
order, or on request (a S.A.E. helps). Official orders welcomed (written or phoned) -
Universities. Polytechnics. Government, Companies. etc. Export orders (no VAT)
add 35p (Furope). e1 I overseas) for air mail P. 8 PSINTEL
53b Aston Street, Oxford Tel 0865 43203
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MZI2
AC107
AC125
AC126
AC127
AC128
AC176
ACI87
AC188
ACYI7
ACY18
ACY19
AC729
ACY2I
AD140
AD142
AD161
AD162
AF114
AF115
AFI16
AF117
AFI18
AFI24
AF239
BAI02
BA112
BA ill
BAI55
BA156
BC107
BC108
BC109
BC1097
BC113
BC114
BCII5
BC116
BC1I7
BC118.
BC119.
BC143.
BC147
BC1419
BC149
BC14Oc
BC157
BC156
BC155
BC167
BC168
BC169
BC169c
BC172
BC182
BC182L
BC162
BC1821.
BC164
BC184L
BC181

BC21:
BC21:L
BC211
BC213.L
BC21,
BC21,1

OLL MAIL ORDER BY
RE -URN. C.O.D. SERVICE

WELCOME C. T. ELE
All mail order and enquiries to 270 Ac
SEMICONDUCTORS

259

350

251,
25p
259

259
25p
21p
27p
25p
25p
2Sp
2Sp
259
Up
10p
450
4Sp

25p
25p
25p
25p

500
30p
10p
31p
50p
1Sp
15p
15p
13p
12p
14p
11p
13p
139
15p
159
20p
150
30p
25p
lap
12p
12p
lip
14P
14p
15p
14p
14p

150
13p
12p
12p
12p
12p

12p
12p

35p
27p
12p
lip

12p
14p
15p

BC238
BC239
BC300
BC301
BC302
BC303
BCY31
BC732
BC733
BCY34
BCY38
BC739
BC755
BC770
BC771
BCY72
00121
130123
BD124
00131
BD132
00135
O 0136
BDI39
B0140
00153
130156

80717
80718
611)719
80720
8E152
8E166
8E173
B EM
0E194
13E195

0E196
0E197
BF200
BF221
BF244J
0E245
0E259
BEX29
BFX34
BEX85
DFX86
BFX(48
0E710
13E744
6E750
0E751
6E752
0E753
0E790
BSV68
BSW63
BSW69
BOXI9
BSX0
BSX21
B7127
87164

10100
10103
MJ340
A4J481

159
15p
30p
30p
30p
3*
35p
15p
10p
159
15p

El";
209
20p
10p
75p

150
70p
40p

500
SOP

lip

50p

17p
Sip
10p

E1 SO
t1 75
E1 10
£1 20

209
30p
354.

35p
11p
119
11*
14p
35p
13p
119
459
550
30p
30p
30p
30p
30p
359
59p
25p
259
25p
2*
659
70p
15p
110p

159
15p
alp
20p
150

15p
15p
50p
115p

MJ2801 El 25
MJ2901 £1 15
MJE340 50p
MJE370 75p
MJE371 90p
MJE520 15p
1.4J2955 t1 20
MJE3055 75p
MM1613 459
MMI712 Sip
ISPE102 45p
MPF103
(255457) 35p
MPE104
(255458) 359
MPF105
(265459) /00
0A47 10p
0A70 11*
0A79 10p
0A81 10p
0A90 Itip
0491 10p0A200*
04202 10p
0A210 35p
0A211 35p
OC16 00p
OC19 11.5p

0C22 550
0C26 115p

0C28 St1p

0C35 141p

0C36 1159

0C42 40p
0C44 20p
OCA5 25p
0070 159
0071 12p
0072 2*
0075 25p
0076 25p
0077 40p
0081 259
0083 25p
0084 250
0C139 30p
0C170 25p
0C171 30p
0C200 Sip
OCZO1 100
0C202 759
TIP29A 450
11930 55p
71931A Sip
TIP32A 190
TIP33A £100
TIP34A £1,49
TIP35A E3.211
TIPISA t3.54
TIP41A 70p

TIP42A /Sp
TIP29B Sep

TIP3OB 8110
TIP3113 15p
TIP32B 77p
T1P33B E1-01
OPUS t1-12

TiP358
TIP360
71941B
719420
TIP29C
TIP30C
TIP3IC
71932C
T1P33C

TIP34C
71935C
7IP38C
TIP4IC
TIP42C
71050
ZTX107
ITX300
ITX500
ITX501
Z7X504
ITX531
ZTX550

N659
N914
6916
N4001
64002

N4003
N4004
N4005
144006

64007
64141

274696
26697
26698
26706
2N706A
26708
26929
26930
2N1132
261302
2N1303
261304
261305
261306
261307
261308
2141309

261613
261711
2141800
262145
262147
262160
2N2217
262218
262219
262222
2N2222A
262306
2N2369A
262477
262646
2N21146
264904

O'Y DISCOUNTS 12  10% 25 - 15°. 100 -

£2 71
t360

11P
050
6.10
720

SOP
t1-03
t1.20
£130
£300
£3 74

000
01.00

400
150

100
15p

20p
501/
30p
2Sp

19
IS
59
39
le

9P
10p
lap
lip
15p
7p

250
250
259
12p
14p
15p
22p
211p

25p
309
30p
30p
30p
30p
30p
30p
30p
31p
30p
Kip
1Sp
Kip
SOp
25p
259
259
20p
250
70p
50p
30p
50p

£1.50
250

20%

262905
262906
262907
262925
263053
2143055
263232
263525
263553
263643
263702
253703
253704
253705
2743706
253707
263708
263709
253771
263772
253792
263794
253819
253820
2743823
253866
253904
253905
263906
264014
254036
264037
254058
254059
254060
264061
254062
264126
254280
264287
264288
2N4289
264290
264291
254302
264444
264871
264903
254919
255069
255191
255192
255194
265195
265245
265296
255298
265457
2745458
255459
265485
2N5490
255555
255777

311p

250
2*
13p
25p

50P
01-35
t1-10
t1.40

30p
12p
129
12p
lap
12p
12p
lip

14p
[1 .50
MP/
E1.00

30p
35p
550
70p
350
22p
25p
2*
30p
6*
44p
14p
149
12p
12p
12p
lip
25p
2Sp
27p
30p
250
32p
45p

11.90
35p

01.30
10p

t1 30
95p

t120
01.10
£1.40

45p
550
50p
3Sp
3Sp
41*
S5p
559
850

400

PERSONAL

CALLERS
ALWAYS

WELCOME

CTRONICS
ton Lane, Chiswick W4

S.C.R.e
CRS1 05 40p
CRSI 10 58p
CRS1 20 60p
CRSI 40 650
CRS1 60 10p
CRS3 10 12p
CRS3 20 62p
CRS3 40 sop
CR57 400 11.00
CRS16 100 150
CRS16 200 90p
CRS16 600 E1.60
C106B 45p
C106D 70p
40669 110p
TIC44 35p
264444 E1.110
BTIO 500A 00p

BRIDGE
RECTIFIERS

WO2 IA 200V 3/p
87164 1 4A

200V 570
MDA952 2 6A

100V 800

ZENER DIODES
BZ 786 Series 400 m W
3 3V -33V. 5% Ilp
1 5W range 25p
lOW range 45p

TRIACS
TXL228B 8A 4000 115p

SC40D t1.40
11.1S

SC450 t1.70
SC45E 12.10
SC500 t2-42
SC50E E2, 70
DIAC 25p

LINEAR I.C.s
LM304 Neg

Voltage Reg. E210
LM309K 5V 1A

Voltage Reg 02.10
LM723C 2 37V

150mA Voltage
Reg E1.05

MFC4000 250mW
Audio 75p

TBA800 5 Watt
Audio 131:1

709C Op Amp D I L .

1099 45p
741C Op Amp 814

D I 1..,7099 35p
748C Op Amp

D.I L 75p
747C Dual Op

Amp t1.20
ZN414 Radio I C. 61.25
TAD100 Radio I C

L.E.D. inc.
TIL209 311p CA3014
HP5082 28p CA3018
MA2082R 20p CA3028

CA3036
CA3046

CA3048
CA3075
CA30900
MC1303L
MC1310P

T03 VOLTAGE REGULATORS
L005 5V 650mA
L036 12V 500mA
L037 15V 450mA

L.D.R.
ORP12 800

NE555 Timer 80p

E1 -S0

t1.55
t1.00
E1 .20

t1.00
Np

0-35
E1-110

£4.115

£220
t210

E1-60 each

VEROBOARD
29 x 31
2; x 5
33x33
33 x 5
17 x 29
17 x 33
17 x 5
PIN INS. TOOL
SP. F. CUTTER
100 PINS SS
100 PINS DS
500 PINS SS
500 PINS DS

0 1

32p
35p
35p
40p

11 05
11.43
01.84

72p
52p
30p
30p

01 55
(1.55

0 -IS
23p
350
35p
41p
90p

E1 12

72p
52p
30p
30p

£155
0l.55

TTL {full stocks available)
067400 lap 567412 22p
SN7401 lip 5N7413 40p
067402 Sip SN7416 30p
9747403 Sip SN7417 30p
56747-4 21* SN7420 20p
SN7405 20p SN7422 31p
SNI406 Sip 0847423 33p
SN74C7 30p SN7425 31p
0717408 20p SN7427 42p
057409 40, SN7428 SOp
SN74 --0 13p 067430 20p
SN74 1 239 067432 42p

SN7433 70p
SN7437 Sip
SN7438 Sip
SN7440 21*
SN7441AN lip
SN7442 7Sp

SN7443 91.00
SN7445 91.79
S57446 £2.00
SN7447 t156
SN7448 11 .15
567450 20p
SN7451 211p

SN4753
SN7454I
067460
SN7470
SN7472
SN7473
SN7474
SN7475
SN7476
057480
057481
057482
057483

200
20p
20p

30113*
40p
48p
559
459

Np
t1 -25
up

t1.00

SN7492
5117493
SN7494
SN7495
SN7496
SN7497

SN7451, 20p
SN7483 £1.00
SN7484 90p
SN7489 45p
SN7490 75p
SN7491AN

E1 00
75p
75p
10p

01-00
110p

E225

ALSO STOCKED
BNC PLUGS at 3Sp each
UHF (N) PLUGS at 50p each.
U.H.F. V.S.W.R. probes ex U.H.F. trans-
mitters C5 each v 8% VAT
All the above are new in original packets.
Please add 8% VAT P 8 P 30p.

V.A.T.
Unless otherwise staled all prices are
exclusive of VAT. Please check whether
the goods you are ordering are 25% or 8%
Carriage orders under E5 please add 33p
Order over E10 post free in U.K only
This to be at our discretion

5DG. Tel. 01-994 6275
**SPECIAL OFFERS**

MINIATURE MAINS TRANSFORMER. P7
240V SEC. 12V 100mA Manuf. Hinchley
Size 36 k 45 x 40mm F.C. 53mm
Price 1-65p. 100-110p ea. 1.000-50p ea.
10030-40p es. 8% VAT.
MINIATURE MAINS TRANSFORMER.
Primary 116240V Sec. 113WI250mA at 110p ea
+ VAT and postage 33p. 8% VAT.
MULLARD POT CORE TYPE FX2241 at 60p
ea. + 33p p.p. 8% VAT.
24V D.C. SOLENOID by MAGNETIC DEVICES
60p each. 2fin long x fin x fin + 8% VAT.
240V A.C. SOLENOID. Reversible operation.
twin Coil. Size approx. 21 x 13 x !fin 90p.
30 unmarked 0071 transistors 6140
25 unmarked 250mW Zener diodes. 4.7V,
5,1V, 6.2V, 7.5V. 9.1V. 10V, Measured and
tested £1.00
Please state voltage required.
50 GE Diode 0A47 equivalent E1.00
8uF 600V WKG PAPER CAPACITORS, ideal
for Strobe Constructors £1.50 each + 8%
VAT + 33p post.
Many other values of PAPER CAPACITORS
in stock. Phone for details.
JACKSON AIRSPACED CAPACITORS to
suit fin spindle.

100pF Two Gang at 55p + 25% VAT
500pF Two Gang at 75p 25% VAT.

MULLARD TUBULAR CERAMIC UHF TRIM-
MERS (PROFESSIONAL)
Type 092 0.8-2.2pF

801 0 -8-2. 2pF
).

Price 10p ea
991 0.5-1 -3pF

QUANTITY DISCOUNTS PLEASE TELEPHONE
1.000pF Feedthrough capacitor 5p es.
Miniature tubular P.C. trimmers

3.5-13pF
6-30pF 10p es.
4p cio Varley 7001) relay 50p es.

Gold Flashed professional TRANSISTOR
SOCKETS. To suit small signal T0113. etc
30 for 81.00 8% VAT.
W. WOUND POTS 131-100KCI at 30p each
Colvern or Reliance styles + 25% VAT.
VERO EDGE CONNECTOR 24 way 0-lin pitch
30p each + 8% VAT. All the other sizes In
stock.
SIEMENS VARLEY RELAY 4P C/0 7001) 24V
50p each
PLESSEY RELAY 2P C/0 6V operation 40p
each.
MODERN DISC CERAMICS E1.00 a hundred.
EI00 a thousand + 25% VAT. Phone or write
for list.
ACCESSORIES
DIL SOCKETS, 8 pin lip, 14 pin 14p, 16 pin
14p. Mica Washers + 2 Bushes (T03 or
T066) 49.

Potentiometers
Linear or Log Single
Rotary Pots 17p
Rotary Switched 25p

Double
45p

* * SPECIAL OFFERS * *
MLLTICORE CABLE. 20 way 1410076 plus Screen at 70p
.pet yard plus postage by weight.

MLLTICORE CABLE. 25 -way. individually screened. 160076
E1.00 per yard plus V.A T Postage by weight.

3 -:ORE PVC INSULATED MAINS CABLE. GREY ML6650,
3 70 2mm. Price 100m (4-50; 1.000m £35; 10.000m £330.

METAL OXIDE RESISTORS 104/5/1 in stock. All values
1-cff price * each. Discount on quantity.

KOKUSAI MECHANICAL FILTER. 455 kcls, 5 kn.. overall.
Ideal for A.M. E5 each inc. VAT. Postage 33p each.

TRANSFORMER 240V cc. Primary 1165-0-1185V at 360mA
Secondary, E12 plus 8% VAT plus Cl 50 postage.

OMRON OCTAL RELAY 240V A.C. 3P Co 75p each pius
8% VAT

10 TURN TRIMPOTS by Bourns. Mec. Painton. etc. All SLEEVING 2000 pieces approx. size fin x 2mm. Price CI.60values in stock 50p each. Discount on quantity. plus 33p P P. plus VAT 8%.

We are open from 9.30 a.m.-6.00 p.m. Monday -Saturday
We have the largest retail selection of components available. Phone or write If you arecomponent.
C.O.D. service welcome. All mall order by return. Official orders welcome by Government establ

Tel. 01-994 6275

METAL BOXES
ALUMINIUM BOXES IDEAL FOR VERO-
BOARD WITH BASE AND P.K. screws

Length Width Height
AB7 2fin 5fin lfin 55p
ABS 4in 4in !fin 55p
AB9 Iin 2fin 1fin 55p
AB1O Iin Sun !fin 55p
AB11 Iin 2fin 2in 65p
AB12 3in 2in lin 50p
AB13 bin Iin 2in 77p
AB14 7in Sin 2fin 90p
AB15 Bin bin 3in El 16
AB16 10In 7In 3in EI 32
AB17 10in 4fin 3in El -10
AB18 12in Sin 3in El 32
AB19 12in Bin 3in El 80
ALUMINIUM BOXES WITH SLOPING TOP
PANEL -IDEAL FOR PRE -AMPS, ETC.,
USING SLIDER CONTROLS
AB20 Bin Long 9in Wide 3fin High at
back £2.20

2in High at front Bin Slope to front
With P.K. Screws

AB21 As above but 10In long E.220
AB22 As above but 12in long £2 50

In difficulties obtaining a particular

ishments, Education authorities, etc.

Practical Electronics December 1975



+
3
1
3
3
2
7
4
2
2
1
2
W
4
2
2
2
F
4
2
2
.
1
=
4
8
8
3

V
g
:
3
7
4
2

F
.
6
6
6
6
6
6
"
.
6
7
:
=
7
4
4
:
1
2

t
t
l

3
 
o
f
m
,
z
,
g
m
m
a
n
a
n
a
g
g
n
u
 
.
.
.
 
s
z
;
g
r
r
r
n
r
.
.
.
1
0

.
.
.
.
.

.
.
.
.
.
 
:
1
4
1
6
/
t
a
t
i
!

2
:
P
2
4
=
2
 
-
7
=
2
3
X
3
:
4
=
=
 
.
.
.
.
.
 
G
V
V
o
T
a
r
1
7
4
2
V
;

.
.
.
.
.
.
.
.
.
.
.
.
 
m

4
2
1

f
f
f
!
!
!
!
!
!
!
!
!
!
!
=
!
!
!
!
!
!
!
!
!
!
!
!
!
i

,
s
.
.
.
.
.
.
"
m
a
n
s
s
z
s
m
m
u
s
.
.
.
.
.
s
s
m
u
s
r
m
v
]

M
 
o

0
3
 
2
2
2
:
1
2
=
g
g
l
=
e
g
:
g
4
=
4
,
1
3
2
:
r
n
=
=
=
%
:
:
.'
a
u

z
a
.
 
g
 
.
.
.
.
.
 
g
g
g
g
u
l
g
g
g
z
g
g
g
g
s
g
g
g
g
g
g
g
g
s
v
g
,
a
g
g
s
!
;
2

G
C

n
r
u
g
T
!
!
!
T
T
!
!
a
g
g
a
s
g
z
s
g
2
:
=
4
1

4
6

"
"

3

2
"
2
"
7
g
"
M
O
H
0
0
0
0
0
0
0
0
0
0
.
.
o
_
.
.

V
c
.

'
"
"
2
;
2
3
'
2
g
T
E
.
T
.
S
i
2

1
,
0
4
.
4
.
.
.
.
.
.
a
o
!
H
!
!
!
!
!
!
!
!
!
!
!
!
!
M
M
n
n
m
=
.
.
.
.
.
 
i
!

P
a
P
T
!
!
:
:
:
:
:
:
:
!
!
!
!
!
!
!
!
!
T
I
T
I
T
M
1
1

m
i
e

4
1
4
,
n
g
i
n
n

1
0
0
0
0

I
 
.
.
.
.
.

3
4!..4o0

a'r 00000 =
e
1

.
3
1
=
g
.

E
 
E
E
E
E
E

 
A
P
4
A
M

,
 
.
0
.
.
.

3
+
0
0
0
0
0

4
8
o
a
m
o
c
.

O
 
0
0
0
0
0

a
a
d
a
a

I-
i
C

C
C
.

g
r
s
2
n
'
2
.
1
?
,

a
k
a

e
o
o

H
E

E
E

E
u
t
l
i
t

z
r
4
-
7
4
1
1

i
c

F
F
I
l
h

2
-
;
g
r
o
q
.
;
1

c
f
r
,
Z
2
A
3
3
2
4
1
2
A
.
7
4

a
v
a
.
o
.
0
0
.
1
.
1
1

+
m
,
-
m
m
a
s
z
z
u

E
.
.
.
.
.
.
.
.
.
.

s
m
.
1
g
m
3
1
g
,
v
4
;

0
0
0
0
0
a
p
0
0
0
01

°A
M

!!

.
8
t
3
1
8
1
2

8
0
6
.
0
=
 
.
.
.

g
Sn
s
a
a
s
s
z
n
i

z
a
w
a
w
w
w
w
w
w
 
w
w
X
g
r
'
"
"
"
'
"
'
"
S
.
m
w
o
f
t
o
g
O
V
.
M
2
M
r
e
a
g
g
g
%
:
M
g
4
S
=
g
X
S
V
=
2
Z
A
Z
M
W
4
=
W
=
'
4
=
S
S
S
t
a
t
w
I
T
;
8
:
:
%
2
2
f
!

0
0
0
0
0
0
0
0
0
0
0
0
a
a
a
0
0
0
0
0
0
0
0
0
0
0
0
0
0
a
0
a
0
0
0
0
0
0
0
0
0
 
.
.
.
.
.
.
.
.
.
 
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0

,
t
a
a
o
 
.
.
.
.
.
.
.
.
.
.
.
.
.
 
0
0
0
0
m
c
0
0
0
0
0
c
l
o
m
0
0
0
0
0
0
a
m
o
o
a
a
o

tri
0
 
.
4
4
0
0
M
M
M
M
A
M
M
A
M
M
M
A
M
M
M
M
M
A
P
I
A
M
M
W
A
M
M
M
M
M
O
M
M
M
M
M
A
A
M
C
I
N
N
V
N
N
N
N
V
O
I
N
N
N
N
V
V
N
V
V
V
N
N
V
N
N
N
N
O
N
V
O
I
N
V
N
.
.
.
1
 
N
N
O
I
N
N
V

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

i
t
!
I
V
A
*
M
M
:
2
3
2
8
=
4
:
7
4
4
4
:
1
2
0
X

g
g
:
1
4
1
4

4
4
=
M
e
n
g
2
=
4
:
=
4
:
=
8
3
2
1
2
:
1
M
g
E
n

6
6
6
6

M
M
W
4
M
,
4
4
=
1
1
4
=
=
=
n
4
a
g
"
"
=
"
g
n

Z
m
a

r
e
;

C
O
G
G
R
A

C
g
 
0
0
:
1
6
-
2
n
a
l
i
l
l
i
3
:
E
F
S
M
E
W
A
R
C
H
I
R
M
I
M
M
E
R
E
M
I
L
M
B
I
J
A
P
E
2
Z
"
f
:
'
"
"
"
'
"
g
r
=
2
:
T
T
2
S
T
I
R
F
,

4
=
g
2
I
F
F
'
F
'
E
.
F
F
E
Z
T
I
F
I
c
i
n
g
n
M
e
n
c
q
u
M
W
I
W
a
n
M
Z
4
c
1
M
e
I
M
I
M
W
a
n
n
W
i
n
n
n
n
i
n
n
2
5
3
2
2
2
2
2
5
1
L
C
I
C
O
M
M
2
P
Q
a
P
I
P
7
2
M
2
M
0
1

 
k
r
.
r
4
:
0
8
1
8

S
V
U
M
E
X
I
M
M
X
I
M
I
S
S
U
S
Z
S
g
r
a
0
U
6
-
g
g
t
C
g
m
-
P
2
U
2
2
2
1
2
2
,
7
2
0
1
2
3
g
g
S
g
3
.
7
4
2
S
g
3
=
=
=
 
.
.
.
.
.
.
.
.
.
 
x
4
m
.
I
n
g
l
a
s
s
m
s
m
a
n
s
w
i
.
4

U
4
;
;
;
;
;
;
;
g
g
g
g
i
l
i
i
i
i
i
i
i
:
:
:
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
1
1
1
1
1
=
=
=
a
g
g
f
f
i
l
g
g
i
i
g
i
g
r
a
a
l
l
i
i
i
i
i
i
i

t
i
3
3
1
2
3
2
:
1
8
:
=
M
E
7
0
1
a
g
g
e
=
=
2
2
2
%
7
4
:
0
2
1
3
2
4
:
U
M
U
.
1
4
2
2
2
=
1
2
O

m
a
n
s
o
r
s
a
s
s
m
a
n
a
l
m
m
a
n
n
!
!
!
!
!
!
!
!
!
!
!
:
E
I
H
!
!
!
!
!
!
.
.
1
!
!
 
c
!
!
!
!
!
!

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 
a

a
o
 
.
.
.
.
.
.

g
a
i
p
s
n
g
s
;
o
n
M
i
l
l
a
r
4
o
N
m
,
a
m
o

.
.
3
3
3
3
3
3
m
A
;
A
A
;
;
;
I
R
m
A
g
g
g
g
g
I
g
g
g
i
I
i
w
I
n
m
E
E
F
A
'
n
n
E
E
E
E
E
E
E
a
r
a
n
h
a
E
,
4
4
4
=
g
5
1

a
l
l
g
r
I
R
E
°
M
M
l
n
n
,
.
1
?
1
2
3
n
2
2
3
3
R
E
2
2
=
I
t
M
E
S
E
S
M
2
M
2
3
4
2
2
2
E

M
E
.
V
.
I
n
O
l
n
:
I
n
2
E
g
g
=
=
2
r
a
g
A
2
=
=
=
=
=
.
1
2
E
M
2
=
=
=
'
!
!
!
!

4
.
0
0
E
<
A
<
-
4
.
4

E
a
=
t
1
n
0
U
N
U
M
J
U
U
O
U
Q
U
O
U
O
U
Q
W
)
Q
u
O
r
A
Q
U
C
2
4
A
&
2
a
2
2
2
2
2
2
2
2
2
2
i
a
2

0
0
0
,
 
,
m
,
,
,
,
,
,

X
'
'
'
4
'
4
'
'
"
"
3
"
"
"
"
1
6
7
t
r
l
a
"
'
"
V
i
i
n
2
q
2
=
2
4
.
V
O
W
2
2
1
1
1
1
g
.
6
0
1
0
E
.
c
n
3
t
n
a
l
;
2
0
4
2
2
2
2
2
2
2
2
m
u
o
u
r
I
m
m

4
 
4
 
4

o
'
;
1
.
1

.
.
g
.
.
.
2
g
g
g
=
g
2
=
1
g
g
g
2
1
9
.
0
.
1
:
1
4
0
W
E
l
l



PO BOX 6 WARE HERTS
SUPER UNTESTED PAKS

Pak No. Description Price
OpI' I 120 GIB. Sub -111111. I leneral purpose Germ. dloties 0-60

17 2 60 Mixed Germanium translators AF/RF 0.60
11 3 76 Germanium gold bonded nub -ruin. like 0A6. 0.547 0.60II 4 30 GermanItun tramistorti like OC81, AC129 0.601' 6 60 200mA sub -min. silicon Illudr. 0 80
11 8 80 811. Planar tram. NPN like B8Y95A, 214706 .. 0 60
11 7 16 Sil. rect. TOP -HAT 750mA VLTO. RANGE up to 100 0 60U 8 60 811. planar Mod. 1/0-7 glare 250mA like 0A200/202

. 0 60IT 9 20 Mixed voltages. 1 Watt Zener Diode. .. 0 60
1T10 '20 BAY50 charge storage diodes DO -7 glass 060
(TI! 20 PNP 811. planar trans. TO -5 like 2N113'2, 2142904 0 60
1713 30 PNP-NPN Oil. tranalatoni 00200 & 28104 0 60
1.114 150 Mixed allicon and germanium diode. 0 60
(115 20 NPN 811. planar trans. TO -5 like 2N696, 2N697 0 80
1.116 10 3Amp ail. rectifiers stud type up to 1000 PIV 0 60
ITI7 30 Germanium PNP AF tninalston TO -5 like ACY 17-22 0 80
1718 8 6 Amp sil. rectifiers BYZ13 type up to 600 PI. 0.80
(119 '20 Silicon NPN transiatore like BC 108 , 0 801128 12 1.5 Amp ell. rectifiers top hid up to 1000 PIV 0 80tr21 30 AP Germ. alloy trannistora 20300 eerie. & 0(771 0 60
1123 25 MADT'e like MHz eerie. PNP transistors .. 0.80
1124 '20 Germ. 1 Amp rectlliers (1.IM eerie. up to 300 PIV 0 80
U25 25 300 MHz NPN silicon tranalatore 2N708. BSY27 0 60
1726 30 Fast switching oillc,n dIales like IN914 Micro -Min 0 60
1729 10 I Amp SCR'. TO -5 can. up to 600 PIV CRS!/25.800 £1 20.
1732 25 Zener diodes 400 roW DO -7 eerie 3-33 volts mixed 0 80
U33 15 Plastic case 1 Amp all. rectifiers IN4000 series .. 0 60
1194 30 Silicon PNP alloy trans. TO -5 BCY26 28302/4

. 0 60
1'35 25 Silicon planar transistors PNP TO -18 2N2908

. 0 60
1'38 20 Silicon planar NPN translators. TO -S BFY50/61/52 0 601'37 30 Silicon alloy transistors 00-2 PNP 00200, 82322 0 60
1138 20 Fast switching silicon trans. NPN 400 MHz 2143011 0 60ugg 30 RF. Oer. PNP translators. 214I303/5 TO.5 0 60
1740 10 Dual transistor. 8 lead TO -5 2N2060 0 80
1743 25 Silicon trans. plastic TO.114 A.F. 81'I19/114 0.80
1744 20 Silicon trans. plastic TO -5 Bel 15 0 60
1745 7 3A SCR. TO66 up to 600 PIV ..0120
1146 20 Unljunction translators similar to T1843 .. 0110147 10 TO220AB plastic Oleos 50V 6.0 11.20
1148 9 NPN Oil. power translators like 2N30.52 11.20
1149 12 NPN Oil. plastic power trans. 80W like 20294/5296 .. 1110
Code No'e mentioned above are given as a guide, to the type of device In
the pak. The device. themselves are normally unmarked.

EXCLUDE VAT
AT 25% TO ALL

*ADD 8''
NO VAT

add 25p overseas
Minimum order 75p

VOLTAGE *
REGULATORS
TO .2 Plitsta Enrapsulatiiiii

iiA.7806/1.129 5V
(Equiv. to MV RS V) 11 26p

iiA.7812/L130 12V
(Equiv. to MYR121) 11 25p

.18.7818/L131 16V
(Equiv. to 11VRI61') IMP

n4.7818 IRV
(Equiv. to MVR18V) 01259

SATISFACTION GUARANTEED
or your money returned

THYRISTORS
PI V

10
20
30

0114
TO18

0.13
016
0.19

0r8A IA
TO92 TO5

0-15
0.18
0.22

3A 5A LA 7A 10A
TO136 TO66 TO64 TO48 TO48--

I64 30A
TO48 TO48-- -

50 022 028 0 20 0.25 0.36 0.36 0.48 0.51 0.54 81.18100 0.25 060 0.25 0.25 0.48 0-48 061 0.57 0.611 2143150 0.81 0.38 - - -200 038 0.44 0.25 0.30 050 0.50 0 57 0 62 062 81-63400 -- 0 30 0.89 0 55 0 57 0 62 0 71 0 77 21-79800 0 39 0 48 0 89 0 89 0 78 099 090 -800 0 58 0 85 0 81 0 81 0 92 41 22 21 39 24-07

DIODES
TYW , Prier Type Price Type Price Type PriceAA119 008 BY101 0.12 BYZ16 0.41 0A85 009AA120 008 BY105 018 BYZ17 O i0 0A90 0.07A A129 908 BY114 0 12 BYZ18 0.36 0A91 0 07AAY30 0 09 BY124 0 12 BYZ/9 028 0A95 0 07AAZ13 0 10 BY126 0 15 CO62 0A200 0 07BAI00 010 BY127 016 (OA91Eq) 0.011 04202 0 07HAIM 0 21 BYI28 0 16 0(1651 (0A70 - 8D10 0068A126 0 22 BYI30 017 0A79) 007 8D19 006BA148 0 15 BY133 0.21 0A6 Short 1N34 0 07BA154 0 12 BY164 051 Leads 051 1N34A 0 07RA155 0 15 BYX38/30048 OAIO 044 1N914 0 06BA156 0 14 BYZIO 0 36 0A47 007 1N916 006BA173 0 15 BYZ11 0 31 0A70 0.07 1N4148 0 06BB104 015 BYZI2 0 31 0A79 007 18021 0 10BY160 0 16 BY7,13 0 26 0A81 007 18951 0 70

IQUALITY TESTED PA KS
Pak No. Quality Tested Paks
Q

Q 2
Q 3
Q 4

Q 5
6

Q 7
Q 8
Q 9
Q10
Q I

Q12
Q13
Q14
Q15

20 Red spot transistors PNP
16 White spot R.F. transistors PNP
4 OC 77 type transistors
6 Matched translators OC44/45/81/81D
4 OC 75 tranaistore

OC 72 transistors
4 AC 128 transistors PNP high gait, ..
4 AC 128 transistors PNP
7 OC 81 type transistors
7 OC 71 type transistors
2 AC 127/128 Complementary pall,

PNP/NPN .

3 AP 116 type transistors
3 AF 117 type transistors .. .

3 OC 171 H.F. type translators
7 2142926 811. Epoxy transistor. 11113,4i

Q 17 5 NPN 2 x ST.141. & 3 x 8T.140 .

Q18 4 MADT'S 2 x MAT 100 & 2 x MAT 120
Q19 3 MADT'132 x MAT 101 & 1 x MAT 121
Q20 4 OC 44 Germanium tranalatura A.P.
Q21 4 AC 127 NPN Germaniun transistors
Q22 20 NKT transistors A.F. R.F. coded
Q23 10 OA 202 Silicon diodes sub -min
Q24 8 OA 81 diodes ..
Q25 15 IN 914 Silicon dirslee 75PIV 76mA .

Q26 8 0,195 Germanium (Mates sub -min -

Q27
Q28
Q29

Q30
Q3I
Q32
Q33
Q34

Q35

Q36
Q37
Q38
Q39
Q40
Q41
Q43
Q44
Q45
Q46
Q47

Q48
Q49

Q50
Q51
Q52
Q53

Q54

10A 600 PIV Silicon rectifiers 11142511
Silicon power rectifiers BYZ 13

1311. transistors 2 x 2N896. 1 x 2N697.
I 2N698
Silicon switch tranalstore 514706 NPN
Silicon switch tramiatore 2N708 NPN
PSI" 811. trans. 2 x 2141131, 1 x 214I132
Silicon NPN transistors 2141711
811. NPN trans. 2142369, 500MHz
(code P397)
Silicon PNP TO -5 2 x 2N2904 a 1

Price
0.80
080
0.60
0.60
080
080
060
060
060
060

0 80
0 80
080
0 60

0 60
0 60
0 60
0 60
0 60
0 60
080
060
0 60
0 80

0 60
060'

0 80

0

0

0

0

0

80
60
60
60
60

0 60

0.60
2143646 TO -18 plastic 300 M112 NPN 0.60
2N3023 NPN Silicon translators .. 0.60
PNP transistors 3 x 2N3703, 2 x 2N3702 0-60
NPN tranaistorit 3 x 2N3704, 2 x 2143705 0.60
NPN translator. 3 x 2N3707. 2 x 2143708 0.60
Plastic NPN TO18 2N3904 060
BC1107 NPN transistors 0 60
NPN tramietors 3 x BC 108, 2 x BC 109 060
BC 113 NPN TO -18 transistors .. 060
BC 115 NPN TO -5 transistors .. 0 60
NPN high gain transistors 2 x BC 157.
2x BC 168 ..
BCY 70 PNP translators TO -18 .. 060
NPN translators 2 x BFY 51, I x BFY
62 0 60
BOY '28 NPN switch transistors TO.18 080
BOY 95A NPN transistors 300MHs .. 0.60
BY 100 type silicon rectifier... .. 11.80
811. & Germ. trans. mixed all marked

0 80

TH. 209 Red LED ..1120

UNTESTED T.T.L. PAKS I
Manufacturers "Fall Outs" which include Functional
and part Functional Unita. These are classed as 'out -of
epee' from the makers' very rigid specifications, but are
ideal for learning about I.C.'e and experimental work
PakNo. Contents
UICOO = 12 x 7400
UIC01 =12 x 7401
U1CO2 =12 x 7402
UIC03 = 12 x 7403
UIC04 =12 x 7404
1.11005 =12 x 7405
1.71006= 8 zr .406
LTIC07 = 8 x 7407
UIC10 =12 x 7410
UIC13= 8 x 7413
UIC20 =12 x 7420
UIC30 = 12 x 7430
1.11C40 =12 x 7440
UIC41= 6 x 7441
U1C42 = 6 x 7442
151043= 6 x 7443
1.71044 x 6 x 7444
17I045= 5 x 7445
111C40= 6 x 7446
UIC47= 6 x 7447
UIC48 = 5 x 7448
1.1110b0 = 12 7450
17I051 =12 x 7451
UIC53 =12 x 7453
171054 = 12 x 7454
1.71060 =12 x 7460
UIC70= 8 x 7470

Price
0.60
0.60
0.60
0 80
080
060
0.60
0.60
0 50
080
060
0.60
060
080
060
080
0.60
0,60
080
060
0.60
0-60
0.60
0,60
0.80
060
0.60

Pak No. Contents Pries.
U1072= 8 x 7472 060
111C73= 8 x 7473 0 60
U1C74= 8 x 7474 0 60
TJIC75= 8 x 7475 0 60
1.11076= 8 x 7476 0 80
1.711380= 6 x 7480 0 80
UIC81= 6x7481 060
UIC82 - 6 x 7485 0 80
UIC83= 6 x 7403 0 60
UI0/61= 6 x 7486 0 80
UIC90= 6 x 7490 0 60
151091= 5 x 7491 0 60
111C92= 6 x 7492 0 60
UIC98-= 5 x 7493 060
111094= 5 x 7494 0 60
1.71C95= 6 x 7495 0 60
IJIC96= 6 x 7496 0 60
UIC100 = 5 x 74100 080
UIC121 =5 x 74121 080
U1C141 =5 x 74141 080
UIC161= 5 x 74151 0 60
ITIC154 =5 x 74154 0 60
UIC193=5 x74193 060
U10199=5 x 74199 0 60
U IC X1 25 Astor.

1,174's 11 50

VISIT OUR COMPONENT SHOP

18 BALDOCK ST., WARE, HERTS (A10)
Open Mon.-Thurs. 9.13-6 p.m. Sat. 9.15-3.30 p.m.
Late Night Shopping until 7 p.m. Fri. Tel. 61593

MAMMOTH I.C. PAK

APPROX. SOO PIECES *
Assorted fall -out integrated circuits. including:
74 series, Linear. Audio and D.T.L. Many coded
devices but some unmarked -you to Identify.

OUR SPECIAL PRICE /1.20p

WORLD SCOOP
JUMBO SEMICONDUCTOR PAK

Trami tors -Germ. and Silicon. Rectifiers -1H ales
Trials-Thyriaton,-1.C.'ti and Zeners. ALL NEW
AND CODED

APPROX 100 PIECES
Offering the amateur a fantastic bargain PAK and an
enormous saving --Identification and data sheet Ili
every pal.

ONLY 01.869

UNTESTED LIN PAKS I

Manufacturers -Fall Outs" which include Funetiooal
and part Functional Units. These are lammed as 'out -of -
spec' from the rankers' very rigid apecifications. but are
ideal for learning about and experimental work.
Pak No. Contents
ULIC709 -10 x 709
ULIC710 - 7 x 710

Price
0 60
0 60

ULIC741 7 x 741 060
ULIC747 5 x 747 0 80
ULIC748 7 748 0 60

C280 CAPACITOR PAK I

Containing 75 of the (,280 range of capacitors assorted
in values ranging from -01uF to 22uF. Complete with
identification chart.

FANTASTIC VALUE
ONLY £1 20p.

SIL. G.P. DIODES
300 ,,W 40 PIV lain) SUB -MIN FULLY TESTED

Ideal for Organ builders
80 for 50p, 100 for 11.50. 500 for 15 1000 for 29.

G.P. SWITCHING TRANS
T018 SIX TO 21706/8 19727/213/115A
All usuable devices. No open and shorts. ALSO
AVAILABLE IN PNP similar to 2N2906, BCY 70
20 for 50p, 50 for IL 100 for 11.80, 500 log 18, 1000 for
114.
When ordering please slats NPN or PNP

G.P. 100
30 WATT GERMANIUM TO3 METAL CASE
Vcbo 80V, Vceo 50V, IC 10A, Hfe 30-1 0 replace, the
majority of Germanium power Transistors In the 04'.
AD NKT range.

1-24 211-09 100+
44P 41, 879

G.P. 300
115 WATT SILICON TO3 METAL CASE
Vets" 100V, Vero 60V, IC 15A, life, 20-100 suitable
',Placement for 2N3055, BDYII or BDY20

I -24 25-99 100+
50p 403 48p

INDICATORS
3015F Waitron 7 Segment Indicator 41.112*
MAN 3M L.E.D. 7 SEGMENT DISPLAY

0.127" High Characters £1.7804E

ZENER DIODES
FULL RANGE IN STOCK
VOLTAGE RANGE 2-83V

400 mw 1-5 w 10 w*
Op 17p 80p

Practical Electronics December 1975 961



At Home
Soldering?
You should be - with the LITESOLD
CONQUEROR
A superbly handling lightweight iron,
fully insulated and earthed for safety.
Bits are interchangeable, non -seize, and
are available in 16 different shapes and
sizes, from 1/16" up to 1/4", in
copper and long -life types. (Standard
fitting, 1/8" copper single chisel shape/.
Covers a range of work often needing
several different irons.
A special spring stand gives safe, easy
location of the iron and spare bits. The
heavy heat -resistant base is complete
with non -slip pads and bit cleaning
sponge.

Send cheque/PO direct, or ask for leaflet.

Conqueror Iron Only £3.35
Iron & Spring Stand £5.66
Iron, Stand & set of
4 spare copper bits £7.30
(Prices include 8% VAT
and p. & p.)

LIGHT SOLDERING DEVELOPMENTS LTD
97-99, Gloucester Road, Croydon, CRO 2DN. 01-689 0574 L S M1

T

P.C. ETCHING KIT Mk. II BARGAIN PACKS
Contains 1lb Ferric Chloride. 100 sq.in 12 BC107 11.20 25 1N4001 E1.20

FREE Brochure copper clad board. DALO quick-dri etch
resist pen. abrasive cleaner, etching
dish. 2 miniature drills and instructions.

14 BC108 it .20 22 1N4002 61.20
12 BC109 f1-20 20 1N4003 01.20
15 BC148 E1.20 IS 1N4004 01.20

045. 12 BC149 Et .20 16 1N4005 E1. 20on New Hu BARGAIN PARCELS 12 BC157 E1-20 14 1N4006 11 20KITS
Hundreds of new components -pots.
resistors. capacitors, switches. PC

12 13C158 Et -20 12 1N4007 21 .20
12 BC159 Et .20 40 1N4148 El .20

Whether professional,
student, teacher or amateur,

Boards with transistors and diodes,
loads of odds and ends. Only 03.25.
COMPUTER PANELS
Large quantity always available. 3Ib
asstd. [1 .75; 7Ib O. Pack with about 500
components inc. at least 50 transistors El.

2 2N2646 01.20 3 2N3055 01.20
10 BC328 [1.20 1 SN76660 E1.20
12 BFI94 E1.20 1 SN76013 E1.20
7 BF173 01. 20 4741C Et .20
5 BF181 [t-20 2 555 01.20

12 BF195 01.20 6 BY103 El -20

the field of electronics can open FERRIC CHLORIDE
12 BC5411 Et .20 16 BC348B Et -20

up a new world for you. Anhydrous technical quality in 1lb double
sealed packs. 11b 90p; 3Ib E110; 101b

SPECIAL OFFER -20. Yes 20 plastic
BC108 for only 01.20.

E4110; 100lb [35.50.
11 PIN DIL 741'S

All have mains primaries. 0 -0 --AV 100mA 10 + 21111; 25 + 23P; 100 + 21P.
90p, 9-0-9V 100mA 95p; 12-0-12V 50mA
asp; 12-0-12V 100mA El .135; 20V 55mA 115p;
24-0-24V 1.2.05; 30V 1A to

555 TIMERS
3 + SSP; 10 + 45P; 25 + 43P.

 ... tIonn

9A multitapped
give 3. 4. 5. 6. 8, 9. 10, 12, 15, 18, 20. 24. or
30V. or 12-0-12V. or 15-0-15V £3.20. 2A
version E4.50. 30-0-30V to £330.

TRANSISTOR PACKS
200 assorted out of spec. mostly un-
marked transistors-PNP NPN plastic.

RESISTOR AND CAPACITOR PACKS T018. T05, SF, AF. small signal and TO3
:ROFTON don't just sell kits, we offer you a technical 400 asstd carbon resistors El .50. power devices. About 75% O.K. E1.110.

pack up service to ensure your success 250 Hi -stabs, 1, 2. 5%. 01 AO 100 Wire-
wounds 2W -15W 7.2. 200 Miniature 9.

1.000 unmarked 1N4148 diodes. 95% 0.11
Only DI

-le following is a selection of some of the more popular kits -
9 and 9W, mostly carbon film E1.10.
200 ceramic, mica, etc. caps n-15. 100

100 Unmarked BC108, untested E.210.

* Mullard CCTV Camera Polyesters. 0 .01-1rtidd 01.30. 200 Minis-
ture electrolytica. mostly unmarked so

ODDS AND SODS
Screw mixture-Approx. 500 asstd.* PE CCTV Camera only 01.35. 15 airspaced and compression screws. 2BA to 8E1A + some sell -tapping,* PE Rondo Quadraphonic Four Channel Sound trimmers E1.10. few nuts and washers. etc. Only E1.

(Designer Approved)
JUMBO PACK -1 each of the above-
01010 value for only (3-50111

Telephone Handsets, new and boxed.
but old type so only E1.20 pair.* Electronic Ignitior VEROBOARD 115V 65W Soldering Irons. Only E1-20.* Sound Operated Flash 100 sq.in assorted sizes end pitches Immersion Heater. 230V 700W 7SP.

* PW Tele-Tennis Game
about 8 pieces or all 0.1 if you prefer
01.15.

VHF Power transistor. Texas 2N3375.
Only 01.20.* U1-1 F Modulator AU prices quoted include VAT and U.K. 96 kHz Xtal El. --S.A.E. for list of Xtals.* Bench Power SUDDly postage. Surplus components and equip- PE Gas Ignitor Kit still available at the

* Wobbulator ment always wanted for cash. SAE for
List or enquiries. Send 10p stamp for

same price -Only EL
Grommet Mixture. Over 150. all shapes** All ETI Top Projects

Many of the Elektor Projects
Multimeter brochure. (Free on orders
over C3)

and sizes 50p.
80m of multi -coloured hook-up flex
(40 x 2m lengths) Only 01.20.

VOTE PC Bs for most published projects available to order GREENWELD (PE12) 800V to bridge rect. Silicon 400.

51 Shirley Park Road, Southamp-
400mW zeners, full range 10p each
16 pin DIL sockets. gold plated 6 for Et.

CROFTON ELECTRONICS LTD ton, SO1 4FX. Tel (0703) 772501. BC119/139 Audio Pair 40p.

Also callers at 21 Deptford Broad- BFY64 12 for Et -20.

Dept E 124 Colne Road.Twickenham.Middx 01 898 1569 SE8. Tel. 01-692 2009, Our list is available now
way. and
38 Lower Addiscombe Road,
Croydon. Tel. 01-688 2950.

tolesWhale4 x 80V recto. on heat sinkb. ideal for
Batt. charger Et .25.
S.A.E. for 1% and better resistor list.
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SUPERSOUND 13 HI -Fl MONO
AMPLIFIER A superb solid state audio

amplifier. Brand new
components throughout.

Silicon transistor.
plum 2 power out -put
ransistorsin push-pull.
Full wave rectifica-
tion. Output approx.
13 watts rms.s. into

ohms. Frequency
response 12Hz. 30KHz
3db. Fully integrated

pro -amplifier stage with
separate Volume, Bass boost and

Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plug.. Overall size 3' high x 6' wide X 71' deep.
AC 200/250y. PRICE £15.00. P. & P. 85p.

DE LUXE STEREO AMPLIFIER
A.C. mains
200.240 v.I, sing
heavy duty
fully isola-
ted mains

Jtransform -
er with full
wave recti-fication
giving ade-quate

smoothing with negligible hum.
Valve line -up: -2 X ECL86 Triode Pentodes. 1 x EZ80
a. rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cat. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate 'Balance' control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), 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 -se X rd. Overall height including valves 5'. Ready
built and tested to a high standard. 111.2.50. P. & P. 95p.
ALL PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 71v. and 9v. and 12v. at I amp on load.
Fitted insulated output terminals and pilot lamp indicator.
Hammer finish metal case overall size 6' x 31' x 25'.
Heady built andRests

Price 06-35. P. & P. 85p.
VYNAIR & RELINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price 41.30 yd. length. P. & P. 35p
per yd. (min. 1 yd.). S.A.E. for samples.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated main. transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohm.. Output approx. 3-5 watt..
Volume and tone controls. Citadels size only 7in. wide
x 3in. deep x Si,. high overall. AC mains 200/240v.

Supplied absolutely Brand New completely wired and
leered with good quality output transformer.

P. & P. 85p. BARGAIN PRICE 3.

FEW ONLY. High grade mains transformer with grain
orientated lamination. Primary 200/240. Secondary
18.5 volts at 0.6 amps and 4.6 volts at 0.3 amps. Size
2in. long x 21 in. wide x 2in. deep overall. £1.40 plus
36p P. & P.
BRAND NEW MULTI -RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combination* 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Sine 3M. long x 31 in. wide x 3in.
deep. Price *2.75. P. & P. 76p.
MAINS TRANSFORMER. For power supplies.
Pri. 200/240v. Sec. 9-0-9 at 500 m A. 21415. P. a P. 35p.
PH. 200/240v. Sec. 12-0-12 at I amp. 111.50. P. & P. 55p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. 11240. P. & P. 70p.
3 VOLT RELAY. 100 m/A single pole normally closed.
2 for 60p. P. & P. I5P

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE -AMPLIFIER

For P.C. Tape, Mike, Guitar, etc. and suitable fur
use with valve or transistor equipment. 9-18v.
battery or from H.T line 200/300v. Frequency
response 15Hz-25KHz. Gain 26dB. Solid encap-
sulation size 11* x 15" x :". Brand new complete
with instructions. Price 11.50 P. & P. lip.

HANDBOOK OF TRANSISTOR &QUM. AND SUBS.
intuit for servicemen and home constructors. Including

nany 1000'n of British, U.S.A. European and Japanese
transistors. ONLY 409. Poet 10p.
3 Reference Encyclopedias for Electronic Engineers and
De n, covering between them transistor character-
istics, diode and transistor equivalents. Many thousands
of up to date European types listed.
Diode Equivalents £1. Transistor Equivalents 21.20.
Transistor Characteristics 4140. P. & P. 15p.
All three together 5320.

NEW ISSUE
Tbyristor, Triac, Diac etc. encyclopedias *1.70. PAP. 10p.
8 pole 3 way 2 bank low loss Ye:ley type switches 11"
sections. Standard spindle. 2 switches 75p + 20p Y. & P.

HARVERSONIC MAINS OPERATED
SOLID STATE STEREO FM TUNER

Enjoy Fabulous Stereo Radio at
this Low Introductory Price!

Designed and styled to match our 10 + 10 amplifier
but will suit any other standard stereo amplifier.
The design incorporates the very latest circuitry
techniques with high -grain, low noise IF stages.
Automatic frequency control to "lock on" station and
prevent drift. IC stereo decoder for maximum stereo
separation. L.E.D. for stereo beacon indicator. Nom-
inal output of tuner 100mV, Approximate size 125in wide
X 8in deep by 21 in high. Supplied ready built, fully
tested and fully guaranteed (not available in kit form)
Price E2750. Post and Packing 11-20.
STEREO -DECODER SIZE 2" x 3" x i"
Ready built. Pre -aligned and tested.
Sens. 20-560mV for 9113 neg.
earth operation. Can be fitted to
almost any FM VHF radio or tuner.
Stereo beacon light can be fitted if
required. Full details and in-
structions (inclusive of hints and tips)
supplied. 1015 plus 20p P. & P.
Stereo beacon light if required 45p

LATENT HI SENSITIVITY UNI-DIRECTIONAL SLIM -
LINE CONDENSER MICROPHONE as used by many
professionals. Very low acoustic feedback. Available HI
impedance or low impedance. State which requires.
111111105. P. a P. 35p.

LATEST ACOS GP91/1110 mono compatible cartridge with
tio stylus for LP/EP/78. Univerui mounting bracket.
4145. P. & P. 18p.
CERAMIC STEREO CARTRIDGE. Universal mounting
brackets and turnover stylus. 70mV per channel output.
ONLY 42.06. P. & P. 18p.
SONOTONE OTANI" COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Stereo LP and Sapphire 78.
ONLY £202, P. a P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. 13.18. P. & P. 18p.
LATEST CRYSTAL T/O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo 78. 1148. P. & P. 18p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only 21.75. P. & P. 18p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83. ELS4
and rectifier. Separate Bus, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size Tin wide x 3M deep x Sin high. Ready
built and tested. PRICE 8II-50. P. a P. 90p.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE 1745. P. a P. £1.00.

HI-FI LOUDSPEAKER SYSTEM MkI I
Beautifully made simulated teak finish ec Insure now
with most attractive slatted front. Size z high x
105' wide x 9' deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13' X 8' bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 ohm, 8 ohm or 16 ohm impedance (state which).

OUR PRICE £11.25 each. Carr. £I.60
Cabinet Available Separately 18-25. t'arr. 21.20.
Also available in 8 ohms with EMI 13' x 8' bass
speaker with parasitic tweeter 110.00. Carr. 21.60

LOUDSPEAKER BARGAINS
3 ohm 21.45, P. a P. 15p. 7 x 4111.3 ohm 4149, P.& P

5p. 10 X 6in. 3 or 15 ohm 12.50, P. a P. 35p. E.M.I
x 5in. 3 ohm with high flux magnet 112-58. P. & P. 25p

E.M.I. 131 X Si,. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm 1442. P. a P. 351,
E.M.I. 13 x 8in 3, 8 or 15 ohm with inbuilt tweeter and
crossover network 15.50. P. a P. 35p.
E.M.I. tweeter. Approx. 31'. Available 3 or 8 or 15 ohms,
12.00 + 25p, P. a P.
BRAND NEW. Bakers Loudspeakers at substantial dis-
counts. 12in. 15w. 11/0 Speakers, 3, 8 or 15 ohms.
State which. Current production by well-known British
maker. Now with MMus ceramic ferrobar magnet
assembly 29.50. Guitar models: 30w. 18.93 35w. 21040.
P a P. 75p.

"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 11:' x 1411' x 1 a  deep. Weight 19oz. Power
handling 20W ral.s. (40W peak). Impedance 8 ohm only.
Response 4011,20kHz. Can be mounted on ceilings, walls,
doors, under tables, etc., and used with or without baffle.
Send S.A.E. for details. Only 2748 each. P. a P. 70p.
NOW ALSO AVAILABLE Sin. 10W ems 20W peak
40Ra-20.000Hz. Overall depth lin. Ideal for Ili-Fi or
for use in cars. 4518, P. & P. hOp

SPECIAL BARGAIN OFFER!
Limited number of BSA C129/123 Auto Changer De
Luxe with lightweight tubular arm and stereo cartridge.
Brand new. ONLY 112.00 + P. & P. 21'10.

HARVERSONIC SUPER SOUND
10 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre -amp with
Base, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge-Matructions included.
Output stage for any speakersfrom 8 to 15 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts -no extras to buy. Simple step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specifications: Power
output: 14 watts r.m.d. per channel Into 5 ohms. Fre
quency response ± 3dB 12-30,000 Hz Sensitivity: better
than 80mV into IM 0. Full power bandwidth: ± 3dB
12-15,000 Hz. Bass. boost approx. to ± 12dB. Treble
cut approx. to -16dB. Negative feedback 18dB over
main amp. Power requirements 35v. at 15 amp.
Overall Size 12'w. x 8'd. x 2f 'h.
Fully detailed 7 page construction manual and parte
list free with kit or send 25p plus large S.A.E.
AMPLIFIER KIT .. 21510 P. & P. 55p
(Magnetic input components 33p extra)
POWER PACK KIT .. 2145 P. a P. 85p
CABINET .. 2545 P. & P. 75p
If all three units purchased at same time total P. & P.41.00

Full after sales service
Also available ready built and tested 232.50. P. & P. £1.00.
Note: The above amplifier is suitable for feeding two mono
sources info inputs (e.g. mike, radio, twin record decks, ete.)
and evil:then provide mixing and fading faeilities for med-
ium powered Discotheque use. etc.

3 -VALVE AUDIO
AMPLIFIER HAM MK II.
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chattels, else 75'w. X 4'd. x
45'h. Incorporates E0083,
BIAS. EZ80 valved. Heavy
duty, double wound mains
trarisformer and output trans.
former matched for 3 ohm

speaker. Separate volume control and now with improved
wide -range tone controls giving bass and treble lift and
cut. Negative -feedback line. Output 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 27.75. P. & P. 85p.
ESL "FOUR" AMPLIFIER KIT. Similar In appearance
to 14A34 above but employ. entirely different and
advanced circuitry. Complete set of parts, etc. 111-50.
P. a P. 85p.

10/14 WATT 111-11
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-150 speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and P180 rectifier. Simple instruction booklet
25p X SAE (Free with parts). All parts sold separately.
ONLY 212-00. P. & P. 61.25. Also available ready built
and tested MK P. a P. 41.20.

hf ullard LP 1159 R.F.-I.F. Double Tuned Amplifier
Module for nominal 470 KHz. Size approx. 2#' X 11" x
r 7.6 Volt + earth. Brand new pre -aligned. Full speci-
fication and connection details supplied. 12.50. P.& P. 12p.

OUR PRICES INCLUDE VAT AT
CURRENT RATES

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.
Prices and specifications correct
at time of press. Subject to
alteration without notice

HARVERSON SURPLUS CO. LTD.
(Dept. P.E.) 170 HIGH ST., MERTON, LONDON, S.W.I 9 Tel.: 01-540 3985

.4 few suicides from South Wimbledon Tube Station

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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ENTERTAINMENTS LTD. profes
new s

SYSTEM 7000 DISCOTHEQUE CONTROL UNIT

a a:
'4) 4)b aum

* Mono or stereo.
* 2 Deck and one tape inputs, indivi

dually controlled, plus IJR deck fader
(ineffective at central).

* Wide range bass and treble controls
plus separate MIC volume bass and
treble controls. Overall master control.

* Continuously variable autofade depth
and threshold.

IN MODULAR FORM
Assembled on P.C.B. Similar charac-
teristics to above. Ideal for constructors.

Mono E1850 stereo £27.5"

* Five position monitoring switch with
two mute positions-ample head-
phone power.

* Complete, cased with all termina-
tions by plug/socket, etc.

* Noise - 80dB. Response 20Hz-50kHz
-±1d13.

* Stainless steel escutcheon, boldly de-
signed.

Mono £28.50

Stereo £45.00

STET1 IEEE
sional standards realistic
yling  new ruggedness

THE NEW POWER AMPLIFIERS
For solder or screw connection. No external com-
ponents in normal use. Protected against open
and short circuit. Typical distortion: 0.4%. Com-
pact (only 15 x 8cm). Response: 20Hz-40kHz
± 1dB. Suitable for most mixers. 3 types avail-
able. Electronic over -temperature cut-out.
Fused supply and outlet. High Z input, etc..
Noise -80dB. Fibre -glass P.C.B. Single
supply line -split supply not required. 10
transistors, 3 diodes. one zener diode.

POWER SUPPLY
SA1206 units-See bottom
120W r.m.s of adjacent
into 8f) £16.00 column

prices

SA308 SA608
3W r m.
In0to 15f1s. XV  UU
13A80111

60W r.m.s.
into 13 ohms. 1E11.50

SYSTEM 7000 MODULAR MIXING-UP TO
20 CHANNELS
Complete versions of the IM7001 and IM7002
modules shown in our advertisement make a
professional quality versatile mixer to your
requirements using these modules mono and
stereo inputs may be combined.
* The mixing modules split mono signals.
* Each input module has own monitor switch.
* Stainless steel panel on 15cm x 5cm matrix

(approx.).
* Input equalisation for all types of signal

inc. magnetic cartridge.
* Complete system may comprise twenty chan-

nels, mono or stereo with ample monitoring
power.

* May be patched in with disco mixers or
Minotaur amplifier.

Mono Input Module £8.50
Mono Mixer Module £850

Power Supply Unit for up to 20 Module £7.50

Stereo Input Module
Stereo Mixer Module

£12- 00
£12.00

MINOTAUR
100W R.M.S. into 8C1
* 100W r.m.s. into 8(1.
* Two mixed inputs, wide

range bass and treble
controls.

* May be operated as a slave amplifier.
* Extremely compact (27cm x 16cm x 10cm).
* Fully protected against all incorrect* loads and short

circuits.
 Except Minotaur (anodised aluminium). £47.50

* ill t,
xsar- Mama 't

SYSTEM 7000 LIGHTING CONTROL UNIT
* 1000 watts per channel. Sound light and

SEQUENTIAL and OVERRIDE.
* Individual control of bass middle and

treble.
* Master control for easy adjustment.
* Plug/socket terminations throughout.
* Slider control for function, allows sound,

light, sequencing or combination of both.
* Stainless steel front panel to match disco

control unit.
* Electronic override eliminates clicks.

POWER
UNITS

PM1201-95V for one £11-00SA1208
PM1202-95V for 2 x

£14.00SA1208

PM601 -65V for one or two
SA608 £9.00
PM301---45V for 1 or 2 x
SA308 £7.50

SAXON SUPERFECT LIGHT UNIT
THE MODULAR VERSION OF SYSTEM 7000 LIGHT CONTROL UNIT
Sequential display with variable speed. Continuously vari-
able function display with no signal. Carries 1,000 watts per
channel. Separate bass. middle, treble and master audio
controls, etc. £1975
SAXON SOUNDLITE
Our outstandingly successful 3.000 watt unit in
modular form. £13.50

GUARANTEE
All Saxon Entertain-
ments' modules end
units are guaranteed for
twelve months from date
of purchase.

Terms of business
Phone orders to 01-684 6385 for C.O.D. payment or by Access or
Barclaycard.
Ordering by post, make cheques, postal orders payable to Saxon
Entertainments Ltd., crossed, or send Access or Barclaycard No.
Shop hours- Monday to Saturday 9 a.m. to 5 p.m.
Prices subject to alteration without notice.

TRADE ENQUIRIES TO:

NORMAN ROSE ELECTRICAL LTD.
Phone-London: 01-837 9111; Manchester: 061-273 1498; Birming-
ham: 021-236 4710: Bradford: 0274 24008.

PRICES INCLUDE CARR. AND PACKING, BUT V.A.T. AT 8% MUST BE ADDED TO VALUE OF ALL ORDERS

SAXON ENTERTAINMENTS LTD. 329 Whitehorse Road, W. Croydon, Surrey CRO 2HS
Telephone: Sales 01-684 0098: Service 01-684 6385

..s.i.
Foam,
MOTORISTS

P.E. SCORPIO MK II
ELECTRONIC IGNITION

DIRECT FROM MANUFACTURER
SAVE PETROL-SAVE MONEY

TOWNSEND COATES LIMITED
LUNSFORD ROAD, LEICESTER, LE5 OHH

Telephone: (0533) 769191. Telex: 34321

BRIDGE RECTIFIERS

The improved Scorpio Mk II Dual Capacitive Discharge Electronic SINGLE PHASE, HEATSINK MOUNTED (I.R.)
Full Waver

Ignition Unit. 1131B SD96S 2A, 600V P.I.V C3.00 plus 24p VAT each
This unit features one of the best tried systems on the market. giving. 1BIF 6F20- 10A. 220V P.I.V.£3,45 plus 28p VAT each
more miles per gallon; longer life for points, plugs, battery; easier 1BIBK2 40HF80: 30A, 800V P.I.V (Kontinents1) E11.45 plus 92p VAT each

starting; smoother running, etc. Centre Tap:
1J1F 12E10, 12A, 100V P.I.V. E2.40 plus 19p VAT each

Available in 12V or 6V version. Both models used on either positive ( ,- 1 These prices Include
or negative ( -) earth cars. poet and pecking

ONLY C14The SCorpio-tested and guaranteed SOLID ALUMINIUM ELECTROLYTIC CAPACITORS
with full installation instructions. (Including poet, pecking and VAT) SERIES C415 (MULLARD)
State 12V or 6V when ordering. 6.3V Working 12 5uF 8OuF Quantity

10V Working: auF 16oF 32uF 1-9' 25p each plus 45p post and packing plus VAT
16V Working: 32uF at 8%

E. & A. PRODUCTS 25V Working. 12.50 20oF I 10-19: 20p each + 45p P. & P. + VAT at 8%

Barrow Hill, Chesterfield, Derbyshire 40V Working 2uF 125oF 20 plus: 15p each + 45p P. & P. + VAT at 8%

Tel. Staveley (024-687) 3758 REMITTANCE WITH ORDER PLEASE
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ELECTROHTO-TE
E.V. CATALOGUE No. 8 NOW READY price 40p  HUNDREDS of NEW ITEMS  144 PAGES

INTEGRATED CIRCUITS
7400 lap 7444 £1.25
7401 lip 7447 E1.15
7402 lip 7450 lip
7403 lip 7451 110
7404 25p 7453 lip
7405 22p 7454 lip
7407 SOp 7480 lip
7408 25p 7470 36p
7409 26p 7472 37p
7410 18p 7473 48p
7413 44p 7474 45p
7414 70p 7475 60p
7420 lip 7478 42p
7430 16p 7480 60p
7440 16p 7482 14p
7442 80p 7483 E1.22
7443 £1.30 7445 £1.30

7486

7490
7491

7492

7493

7494

7495

7496

74100

74104

74107
74121

74141

74151

74190

74191

74192
74193

44p

59p
99p
74p

65p
95p
I0p
911p

£1.110

609
40p
45p
99p

£1.10
E1.90
£1.90
El -90
El  90

POTENTIOMETERS, PRESET
Miniature PR14 loon to 10M H or V
Sub -min. PR10 100(1 to 4M7 H or V

7p

7p

Power IC's
TBA800 £1.50 net
SN76013ND E1.45 net

TBA820 £1.70 net
SN76023ND 1145 net

Operational Amps.
709 44p. 723 (16-DIL) 78p. 741 (8-DIL) 43p. 748 (14-DIL)
629. TAA761 70p. TAA861 70p.

Miscellaneous
Threshold switch TCA 105 E1.56 net. 7CA345A El net.
Touch switch SAS560, SAS570 £1 .80 net each.
Touch switch SAS580, SAS590 £2 net each. Magnetic
IC's SAS201A, SAS211A 0.70 net each. Timers
NE555V 70p. NE556A 0.30 net.

CAPACITORS, ELECTROLYTIC
Axial lead, Siemens

47/6312p;0 0.47/100 9p; 1,40 12p; 1/100 9p; 2-2/2512p;
2-2/63 9p; 2-210011p; 4'7/16 12p; 4.7/40 9p; 4. 7/63 11p;
10/25 9p; 10/40 11p; 10/63 10p; 22/10 9p; 22/25 119
22/40 10p; 22/63 11p; 47/10 11p; 47/16 10p; 47/25 10p;
47,40 11p; 47/63 12p; 100/1010p; 100/16119; 100/25 119;
100/40 13p; 100/63 16p; 220/10 11p; 220/16 12p; 220/25
14p; 220/40 15p; 220/63 23p; 470/10 14p; 470/16 14p;
470/25 lip; 470/40 23p; 470/63 32p; 1000/10 17p;
1000/16 22p; 1000/25 26p; 1000/40 32p; 1000/83 53p;
2200;16 33p; 2200/25 47p; 2200/40 53p; 4700/16 53p;
4700:25 68p. Buy Slemens-That's Quality!

CARBON
RSXO Sub Min '/,W 82(1 to 220K 5%
UPM033 OW 4.7f/ to 1M 5%
UPM050 OW 4.7f1 to 4M7 5%
UPM075 OW 4.7(1 to 10M 5%
UPM100 1W 4.7O to 2M2 5%

lip each
1.3p each
1.3p each
l -Sp each
3.2p each

WIRE WOUND RESISTORS
Plessey GWS series. 3W or 7W 1(1 to 10kf1 lip each

CARBON POTENTIOMETERS
P20 Single gang lin: 100(1 to 4M7
P20 Single gang log: 1K to 2M2
JP20 Double gang lin and log 4K7 to 2M2
JP20 log/anti-log 10K, 22K, 47K, 1M
JP20 dual anti -log 10K, 22K only
2A DP mains switch with any of above

SLIDER POTENTIOMETERS
PG58 Single gang 4K7 to 1M
PG58St Double gang 4K7 to 1M

16p each
16p each
52p each
52p each
52p each
add 19p

30p each
65p each

WIRE WOUND POTENTIOMETERS
Colvern
CLR1106 1W 10(1 to 10K

22K to 47K
CLR905C 3W 10(1 only

150 to 10K
15K to 50K

65p each
79p each
77p each
5$p each
61p each

ANTEX Soldering Irons
C2-240 15W
CCN-240 15W low capacitance
X25-240 25W
ST3 stand
Bits and elements available.

E2.45 net
E290 net
£2.45 net
£1.35 net

SOLDERSTAT Soldering Irons
HMS24016 16W
HMS240i24 24W
HMS stand
Desolder braid
Desolder heads, 14-DIL, 16-DIL
Motorists 12V kit
Mains 240V kit

£3.12
£3.12
£2.53

Eft 91p, 25m £9.87
£3.75

£4.99 net
£5.87 net

ORYX Temperature controlled
240V SOW E11.90 net
Fully adjustable 200°C to 400°C.

ERSA Solder gun
Weight 7 oz, reaches temperature in 10 secs. EU 55 net

Desolder tool (sucker) SR3A
Solder removal using spring loaded piston E495 net

COPPER WIRE, ENAMELLED
4oz reels 16, 18, 20, 22 swg
2oz reels 16, 18. 20, 22 swg

24, 26, 28, 30 swg
32, 34 swg
36, 38, 40 swg

50p each
34p each
40p each
469 each
549 each

PRICES VALID TILL DEC 31st 1975
S.A.E. will bring any price amendments operative
after 1st January next.

CATALOGUE No. 8. Price 40p
144 pages of bargains and information. 40p voucher
for use on orders of £5 and over. Order form and
envelope supplied.

DISCOUNTS: 5% if order over £5. 10% over £15 except
on net items.

Post end Packing: Free if cash with order.

Orders under £2: Handling charge add 10p.

Quality: All goods are new and conform to makers
specifications. No rejects, seconds or sub -standard
merchandise stocked.

VAT at 8% must be added except the
following subject to 25% rate: Power
IC's; Caps except Mica; Resistors;
Carbon Pots; Presets.

Transformers. All 240V Primary
507S2 50V 2A CT Pri/Sec screen £5.35
28T2 0-12, 0-12, 2-0-2. 2A £4.60
2871 0-12, 0-12, 2-0-2, 1A £3.55
28705 0-12, 0-12. 2-0-2, 0 5A E3.05
151A 15-0-15V IA E2.40
301A 30-0-30V 1A [2.60
GP909 9-0-9V 0 5A £1.80
606/16-0-8V 100mA 85p
909/1 9-0-9V 100mA £1.00
12012/1 12-0-12V 100mA £1.05

CAPACITORS Non -Polarised
Polyester Type C2110. 250V d.c. Mullard
0.01. 0015. 0022, 0.033, 0047 49 each; 0068, 0 1,
0.15 Sp; 0.22 Sp; 033 9p; 0.47 10p; 0.68 13p; 1.0 16p;
1.5 25p; 2.2 28p.
Silvered Mica. 500V 1% or 13.5pF tolerance
pF: 2.2 3.3. 5, 10, 15. 18. 20. 22, 25, 27. 30. 33, 39, 47,50.
56, 68. 75. 82, 100. 120. 150 6p each: 180. 200, 220, 250.
270. 300 7p each; 330, 390, 470. 9p; 500, 560. 68010p;
820, 1000, 1500, 1800 12p; 2200, 2700 14p; 3600 19p;
4700, 5000 21p; 6800 27p; 8200, 10000 36p.
Polystyrene. B31110/B31310 Siemens 5% tolerance
pF: 5, 7, 10. 12, 15. 18, 22, 27. 33, 39. 47, 56, 68, 82 Sp
each, 100, 120, 150. 180, 220, 270, 330, 390, 470. 560,
680, 820, 1000, 1200, 1500, 1800, 2200, 2700, 3300, 3900,
4700 4p each; 5600, 6800, 8200, 10000 Sp each: 12000.
15000 Ip; 18000, 22000 7p.
-Polycarbonalit. B32540 Siemens 5% tolerance
0.01, 0015. 0022 4p; 00082, 0012, 0018, 0027,
0033, 0039, 0.047, 0068, 0-1, all 250V Sp; 0.12. 0.15
100V Sp; 0.18, 0.22 tbov 7p; 0.27. 033 100V 9p; 0-39,
0-47 100V 11p; 0.56:0.88 100V 16p.
Ceramic
Plate: 50V 22p to 1000p 5% 2p each
Disc: 500V 0001 to 0005 20% 2p each

50V 0-01. 0.02 20% 2p each
50V 005 20% 3p each

TANTALUM CAPACITORS
845134 Siemens. All 14p each
01/35, 0.22/35, 047/35. 1/35. 22118, 2.2/35, 47/16,
47/35. 68/25. 10/6.3, 10/16, 10/25, 22/6.3, 22/16,
47/63, 100/3.

METERS. 2" scale
500A, 100uA, 5013pA, lmA, 5mA, 10mA, 50mA, 100mA,
500mA, 1A. All d.c. £3.75

INSTRUMENT CASES
Fibreglass, Ali panel. FBI: 203x 128x 139mm 0.12

PLASTIC CASE
For small instrument. P13301: 122 x 67 x 43mm 66p

PLASTIC BOX
For gadgets. PBI 116 x 77 x 35mm 44p

'Aerosols, Batteries, Books, Boxes, Brackets, Bulbs,
Cable. Cabinet feet, Chokes, Coil formers, Clips,
Cores. Discs, Dials. Displays. etc., etc., etc. See our
new catalogue containing full details, applications,
characteristics.

ELECTROVALUE LTD
All postal communications; mail orders etc.
to Head Office at Egham address. Dept. PE12.
S.A.E. with enquiries requiring answers.

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY, TW20 OHS.
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily; Sat. 9-1 p.m.
NORTHERN BRANCH: 680 Burnage Lane, Burnage, Manchester, M19 1NA.
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily; Sat. 9-1 p.m.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA. PO Box 337,
Peterborough, New Hampshire, 03458.
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System 2. £85.00
Viscount IV amplifier (As System lal
M P60 type deck (As System lel
Two Duo Type III matched speakers
- Enclosure size approx. 27" x 13"

11 ". Finished in teak simulate.
Drive units 13" x 8' bass driver, and
two 3" lapprox.) tweeters. 20 watts
RMS, 8 ohms frequency range -
20 Hz to 18.000 Hz.
Complete System with these
cookers £85.00 v07.60 "p&p

R

R

C FOR SPEAKERS AT FANTASTIC
REDUCTIONS

LE -4 SPEAKERS THETOMPACT
Superb performance and beautifully
finished in selected teak veneers. A

professional standard four-way speaker
system giving 25 watts RMS power
handling. Bass unit is 14" x 9" with
8" x 5" unit for mid -range and twin 3"
high frequency units to give monitor type
quality and performance.
Specification - Size 33" x 14" x 16"
approx. Impedance 8 ohms. Power
handling 25W RMS. (Peak 50 watts.)
Frequency range 35 Hz -20 KHz.

Our Price £34.00 each
(normally £66.001+£5.80 p & p.
Scotland and the Orkneys
P & P Surcharge £3.50

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

£7.25 +£1.20 p & p.
Complete with crossover Components
and circuit diagram

C

EASY BUILD SPEAKER KIT
A compact bookshelf speaker system giving a igh electro
accoustic efficiency for the low powered amplifier.
The professional finish can be obtained with the minimum
of tools, the infinite baffle type enclosures come ready
mitred and professionally finished, simply apply glue,
fold up around baffle board, and fix together with
masking tape till glue dries.
The cabinet measures 12"x9"x5" deep approx finished in
simulated teak, incorporating a quality 7''x4" elliptical
speaker, power handling 4 watts, flux density 30.000
maxwells, impedance 8-15 ohms nominal, voice coil die £6.00

" magnet size 14" approx. pair inclusive.P Er P 11.70

EASY TO BUILD SPEAKER KITS
These superb simulated teak -finished speaker kits have been specially designed by
RT-VC for the cost-conscious hi-fi enthusiast who wants top quality speakers but
doesn't want to spend the earth. Built to EMI's
exacting specification, these new RT-VC speaker kits
(350 type kit) incorporate 13" x 8" woofer, 31"
tweeter and matching crossover.
Easily put together with just g few basic tools.
Specification (each speaker): Impedance 8 ohms.
Power handling 15 watts RMS (30 watts peak).
Response 20-20,000 Hz. Size 20" x 11" x 91"
approx. Comparable built units (EMI [13) sold else-
where for over 045 pair.

£22.00 pair complete +£5.20 p & p.
Complete with crossover Components and circuit diagram

VISCOUNT IV STEREO SYSTEM
System la. £69.00
The new 20,20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry.
the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak -
finished cabinet. with anodised fascia to harmonise with any decor. Polished trim and knobs.
The VISCOUNT IV has a comprehensive range of controls - volume, bass, treble, balance, mono/stereo.
mode selector, and scratch filter.
Front panel socket for stereo headphones. And a host of sockets at the rear - for left and right
speakers, tape recorder, auxiliary. tuner. disc and microphone.
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total
distortion a 10 watts better than 0.2%. Six switched inputs: 1. Magnetic P.U. - 3 millivolts a
47 K ohms (RUA), 2. CrystaUceramic P.U. - 50 millivolts a 50 K ohms IR.IA.A.); 3. 4. 6. Tape
Tuner/Aux. - 140 millivolts « 50 K ohms (flat frequency response): 5. Microphone - 3 millivolts
50 K ohms (flat frequency response).
CONTROLS: Push button ON/OFF, stereo/mono, scratch filter. 6 position rotary selector. Individual
rotary controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux. mains
output. Frequency response: 25 Hz to 25 KHz a full rated output. Signal to noise ratio: better than
- 50 dB on all inputs. Tone control range: Bass ± 15 dB e 50 Hz: Treble + 12 dB 4 10 KHz.
Power requirements: 200-250V A.C. mains a 60 watts. Approx. size: 151" x 3" x 10".
M P60 type deck with magnetic cartridge, de luxe plinth and cover.
Two Duo Type Ile matched speakers - tnciosure size approx. 19i" x 101.' x 71" in simulated
teak. Drive unit 13- x 8" with 3" tweeter. 15 watts handling. 30 watts peak.
Complete System with these speakers £69.00416.50 p & p.

PRICES. SYSTEM I.
Viscount IV 81 03
amplifier E27.50 ,f1.91) p & p.
2 No Type Ha

speakers £30.00+06.50 p & p.
MP60 type deck with Met. cartridge

de luxe plinth

and cove! f 22 00. £3.30 p & p.
Total if purchased

separately. f7930
Available complete for only 6 9 00

if650 p&p.

PRICES: SYSTEM 2
Viscount IV 8103
amplifier 127.504-1160 p & p
2 Due Type III

speakers f46.00+ £1.50 p & p

MP60 type deck with Mag. cartridge

deluxe plinth
and cover f22.00 f 3.30 p & p

Tout if purchased
separately: f9530
Available complete for only f85.00

076018 p.

20x20
SYSTEM
Scotland and the Orkneys P & P Surcharge
system /3 system I Li OU
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DO NOT SEND CARD

Jyst write your order giving
your credit card number

/PUSH BUTTON CAR RADIO KIT- THE TOURIST Ti*

NO SOLDERING REQUIRED

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

Controls volume manual tuning and five push
buttons for station selection, illuminated tuning
scale covering full, medium and long wave bands.
Size chass'is 7" wide 2" high
and 41" deep approx. f9.50 4 11.05 p & p.
Speaker including baffle and fixing strip f2.00
+45p p & p. Car Aerial Recommended - fully
retractable £1.60+40p p & p.

The Tourist I Kit For the experienced constructor.
If you can solder on a printed circuit board you
can build this model. Same technical specification
as Tourist 11'. Price 18.20  £1 05 p & p.

sTER21 QUALITY SOUND FOR
LESS THAN £24.00
Stereo 21. easy to assemble audio system kit. No soldering
required.
The unit is finished in white P.V.C. and the acrylic top presents an
unusually interesting variation on the modern deck plinth.
Includes - BSR 3 speed deck, automatic, manual facilities
together with stereo cartridge.
Two speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads and
full, easy to follow assembly instructions.
Specifications - For the technically minded:
Input sensitivity 600mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel. Output impedance 8-15 ohms. Stereo
headphone socket with automatic speaker cutout. Provision for
auxiliary inputs - radio, tape, etc.. and outputs for taping discs.
Overall Dimensions. Speakers approx 15i." x 8"x 4" Complete deck
and cover in dosed position approx. 15i" x 12' 6".

Complete only £23.20 +£3.00 p & p.
Extras if required. Optional Diamond Styli 11.60.
Specially selected pair of stereo headphones with individual level
controls and padded earpieces to give optimum performance 15.80.

DISCO AMPLIFIER

Reliant Mk IV Mono Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS into
8 ohms (suitable for 15 ohms).
Inputs *4 electrically mixed inputs. *3 individual
mixing controls. *Separate bass and treble controls
common to all 4 inputs.  Mixer employing F.E.T.
(Field Effect Transistors). Solid State circuitry.
Attractive styling.

INPUT SENSITIVITIES - Input - 1). Crystal mic.
guitar or moving coil mic. 2 and 10mV. (Selector
switch for desired sensitivity.) - Inputs - 2). 3). 4).
Medium output equipment - ceramic cartridge.
tuner, tape recorder, organs, etc. - all 250mV
sensitivity. AC Mains, 240V operation. Size approx.
121 -x6 -x31-. £20 00. + £1.35 p & p.

8 TRACK HOME CARTRIDGE BUILD YOUR OWN STEREO AMPLIFIER*
PLAYER"' Elegant self selector push button player For the man who wants to design his own stereo - here's

for use with your stereo system. a your chance to start, with Unisound - pre -amp, power
Compatible with Viscount IV system, amplifier and control panel. No soldering - just simply

Unisound module and the Stereo 21. screw together. 4 watts per channel into 8 ohms. Inputs:
Technical specification Mains input, 120mV (for ceramic cartridge). The heart of Unisound is

ix*
240V. Output sensitivity 125mV. ,(0

high efficiency I.C. monolithic power chips which ensure
very low distortion over the audio spectrum. 240V. AC only.

Yours for only

£16.20 p & p.

Also available with 2 speakers (7-x4") £10 f1.75 p b p. £8.95 f1.05 p ft p.

Also available with the 'Compact' (see opposite page) easy build speaker kit f13.50 f2 p& p

PORTABLE DISCO CONSOLE*

All prices include VAT at current rates
Mall orders to Acton. Terms C.W.O. All enquiries
stamped addressed envelope. Goods not despatched
outside U.K.

Leaflets available for all Items listed thus* Send
stamped addressed envelope. All items subject to
availability. Prices correct at tat Oct. 1975 and
'object to change without notice.

S Minimum Older on ACCESS .BARCLAYCARD C11

INCORPORATES Pre -Amp with full mixing facilities. including switched input
for mic with volume control. switched input for auxiliary with volume control.
bass and treble controls. volume control and blend control for turntables. Two
B.S.R. MP6O type single play professional series decks. fitted with crystal cartridges.

R

TECHNICAL SPECIFICATION:
Pre -amp - Output - 200mV.
Auxiliary inputs - 200mV and
750mV into 1 meg. Mic input - 6mV
into 1006. 240 volt operation.
Turntables capacity - 7". 10" or
12" records. Rumble, wow and flutter
Rumble Better than -3546. Wow
Better than 0.2%. Flutter Better than
0.06% (Gaumont kalee meter).
Finish - Satin black mainplate with
black turntable mat inlaid with
brushed aluminium trim. Tonearm and
controls in black and' brushed
aluminium

Console size -
Unit Closed -171" x 131" Arleen.)
Unit Open -351" x 131" x 41" lapp.I
This disco console is ideally matched
for the Reliant IV and Disco 50 or any
other quality amplifier.
The unit is 1b shed in black PVC with
contrasting simulated teak edging.
diamond spun control knobs with
matching control panel.

Yours for only

£49.00 f6 50 P

C
21 D HIGH STREET, ACTON, LONDON W3 6NG
323 EDGWARE ROAD, LONDON W2
Personal Shoppers EDGWARE RD: 9 a.m.-5.30p.m. Half day Thurs
ACTON: 9.30a.m.-5 p.m. Closed all day Wed.
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As you may already know, the front cover of the Home
Radio Components catalogue features a colour picture of
the striking modern sculpture Theme oftElectronics" by
the Late Dame Barbara Hepworth. The original
sculpture, incidentally, was commissioned in 1957 by
Mullards for their Electronics Centre showroom.

If you asked me for my theme on electronics I'd say
that experience has taught me that the simplest and most
satisfactory way of getting electronic components is to buy
them from Home Radio Components-either over the
counter at their shop in Mitcham or by Mail Order.
Ninety-nine times out of a hundred they can supply just
what you want immediately from stock-at very keen
prices too. If you're likely to require bits and pieces fairly
regularly it will be worth your while to make use of their
Credit Account Service. This is a fairly new service
provided by Home Radio Components, but they tell me
that already about a thousand customers are using it. That
doesn't surprise me. I for one have found that it saves me

Today's finest Components
Catalogue 85p plus 45p ;1;tTKI&NG

POST THIS COUPON
with cheque or PO for £,1.30

The price of 0,30 applies only to customers in the U.K.a,
to BFPO Addresses

NAME

ADDRESS

time and money in several ways. No space to give details
here, but full information and an application form are
given in the catalogue. Whether or not you use the Credit
Account Service, you'll certainly need the catalogue, and
at £1.30 (85p plus 45p post and packing) it's a real bumper
bargain. Its 240 pages list about 6,000 components with
nearly 2,000 illustrations. What's more the catalogue
contains vouchers worth 70 pence when used against
orders, so you can soon recover a good slice of your
investment.

Send the coupon below with your cheque or P.O. for
El -30, and before long you too will be harping on the same
theme on electrOnics!

Please write your Name and Address in block capitals

I
I HOME RADIO (Components) LTD., Dept. PE

234-240 London Road, Mitcham, Surrey CR4 3HD
Regd No

912966. London

HOME RADIO (Components) LTD.. Dept. PE. 234.240 London Road. Mitcham. CR4 3HD Phone 0'.648 8422
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PE
TIME FOR CHANGE?

7- 11A1 thousands of Christmas stockings will contain a
I pocket calculator this year seems a safe bet. But how

many Christmas's are to pass before the digital wristwatch
replaces the miniature calculator as a stocking filler? Not
many, we hazard a guess.

The spectacular success of the pocket calculator is about to
be repeated by the digital wristwatch. That much is clear.
The industry is no doubt licking its lips anticipating another
technological over -kill in the vast consumer market. But there
is a difference. The pocket calculator was an entirely new
device and it had no opponent in the field. Once a market was
established an avalanche was set in motion and new i.c.
techniques and mass production soon brought prices tumbling.
They have probably just about bottomed -out now. The five -
quid general purpose calculator is just around the corner.
More sophisticated instruments for complex functions are
still bargains at around the thirty pound mark or so. Prices
can hardly fall much more.

The digital readout wristwatch in some ways offers a
parallel to the calculator. The market has now been primed
and manufacturers are vying with one another in a .battle
of prices and of superlatives in their advertisements which
accredit their wares as direct spin-offs from space technology,
etc., etc. The potential market is greater (in numbers) than
that for calculators-everyone is a prospective wearer. But
it is a replacement market since the two -wristwatch man (or
woman) is not commonly encountered-as yet. Valuable
examples of the skills of traditional chronometer makers are
not likely to be disposed of before their normal life span has
expired, thus the actual market narrows considerably. Yet it
remains vast by any reckoning and must increase as the
digital wristwatch becomes fashionable particularly with the
young. Fashionable, we say advisedly. Fashion rarely recog-
nises practicality or logic. Often the reverse. A wristwatch is
often viewed as an accessory to clothes and so comes within
that most susceptible and volatile of all fashion areas.

To suggest that digital wristwatches will rely upon the
whims of fashion to make their impact is not to run in the
face of advancing technology, but rather to recognise the
plain fact that analogue time pieces apart from being tradi-
tional are generally far more convenient in use.

Electronics may very well make an over -kill in the wrist-
watch market and so change the time honoured customs and
habits of generations. Perhaps this is a natural extension from
the digital readouts of calculators we have all become
accustomed to. And it is a fact that the digital clock has
already won acceptance in many homes. Yet a universal
adoption of digital displays at the expense of analogue read-
out has little to commend it in terms of user convenience.
Does advancement in electronics inevitably rule out any
analogue form of display, or is it just a question of waiting
for fashion to change, yet again?

F.E.B.
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SPECIFICATION . . .

C5
Power Output

50 watts r.rn.s. into 8 ohms
Frequency Response (at full power)

+0dB -1dB 30Hz to 20kHz

Sensitivity
15mV each channel for maximum
put

Distortion (at full power)

GUITAR 10dB
Tone Controls

Bassless

than 0.4 per cent

Noise Level
-63dB

Treble 4 13d6

AMPLIFIER
By B.W.TERRELL & C.F. TERRELL
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THIS article describes the construction of a 50
watt r.m.s. two -channel mono amplifier for use

in pop groups, bands, etc. for amplifying the output
from lead or bass electric guitars: it is also suitable
for P.A. work but may need a component value
change (see later) to obtain maximum output from
low output microphones. Fifty watts was found
more than adequate for playing in clubs, pubs and
medium-sized halls.

No claim is made that the amplifier is up to hi-fi
standard but then this is not needed for the purpose
for which it was designed. Nevertheless, the quality
is as good as. if not better, than many 50 watt
amplifiers costing far more than the 1050.

From the outset it was decided to keep the design,
layout and construction as simple as possible. At
one time it was thought that a second channel was
superfluous, because, as those of you that are mem-
bers of a group/band will know, each member is
usually equipped with his own amplifying gear-
amplifier and speaker cabinet-and therefore needs
only one channel. But a second channel is often
invaluable in the event of another member's equip-
ment developing a fault. Experience has proved this
to be true. Besides, the additional cost and com-
plexity is minimal. If more input channels are
required. the preamplifier section can be duplicated
and mixed in the same way as the two in the 1050.

I.C.s AND P.C.B.s
In a determined effort to maintain simplicity.

integrated circuits have been used throughout, two
differential operation amplifiers for each preampli-
fier and a thick -film hybrid audio power intergrated

COMPONENTS .  
Resistors

R1, 101 47k0 R5, 105 10ki2 R9, 109 1 -51(f2
R2, 102 11a2 R6, 106 10kf2 R10 10I
R3, 103 47k0 R7, 107 1001(0 R11 8200 4N/
R4, 104 1.8k0 R8, 108 1.8k0 R12 8200 4N
All pAi carbon - 5% except where otherwise

stated

Capacitors
C1, 101 2µF 10V elect
C2, 102 10pF ceramic
C3, 103 0047µF
C4, 104 0.047µF
C5, 105 2,000pF ceramic
C6, 106 21AF 10V elect
C7 10µF 10V elect
C8 22/4F 50V elect
C9 114F 100V elect
C10 0.047µF ceramic
C11 1,000AF 25V
C12 1,000µF 25V
C13 2,000µF 50V
C14 2,000µF 50V
C15 2,00014F 50V
C16 2,000µF 50V

or polystyrene

or metallised polyester

elect

Potentiometers
VR1, 101 470kS2 carbon lin.
VR2, 102 100k0 carbon lin.
VR3, 103 10kC2 carbon lin.
VR4 10ki2 carbon lin.

Semiconductors
IC1, 101 op -amp type 748 8 pin d.i.l.
IC2, 102 op -amp type 741 8 pin d.i.l.

*IC3 SI-1050G 50 watt thick film integrated
circuit amplifier

D1 BZY88C15 15V 400mW Zener diode
D2 BZY88C15 15V 400mV Zener diode
D3 1N5401
D4 1N5401
D5 1N5401
D6 1N5401

Miscellaneous
tT1 Mains/25-0-25V 1.5A secondary (type 1116)

S1 D.P.D.T. rotary mains switch
LP1 mains panel neon with built-in resistor
SK1, 2 jack socket type R26/1 (Rean Products)
SK3 standard jack socket
FS1, 2 2A
FS3 1A
Printed circuit boards (3 off); board mounting
fuseholders (2 off); panel mounting fuseholder
(1 off); 8 pin d.i.l. integrated circuit holders (4 off);
knobs (8 off); aluminium for chassis and front
panel; 6BA nuts, bolts and shakeproof washers
(20 off); 6BA 5mm long spacers (12 off); rubber
grommet; chassis fixing cable clips (2 off); mains
cable; chassis mounting solder tag; materials for
case; handle; rubber feet (4 off).

£12 (including VAT and p & p) Special Offer to P.E.
Readers
From: Armon Products Ltd., 11 & 16 The Broadway,

Preston Road, Wembley, Middx, HA9 8JU
t£6.25 (including VAT and p & p)

Post From: Zeta Windings Ltd., 26, All Saints Road,
London, W.11
Callers From: H. L. Smiths & Co., 287(9 Edgware Road,
London, WC2

Acknowledgement: we should like to thank
Lesney Products Co. Ltd., for loan of models
depicted on this and front cover pages
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8108
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741

+1

Fig. 1. Circuit diagram of the pre -amplifier

circuit as the output stage. Also, to help simplify
construction, printed circuit boards have been
designed for each section (see later). The latter were
home-made with the aid of printed circuit transfers
which were specially designed to be "rubbed" straight
onto the copper clad side of the printed circuit
board, rather like Letraset. These transfers, avail-
able in a wide range of pad and wiring patterns,
actually form the resist to the ferric chloride solu-
tion (etchant) and are easily cleaned off afterwards
using a light abrasive powder (e.g. Ajax, Vim, etc.).

PREAMPLIFIER
The complete circuit diagram of the preamplifier

section is shown in Fig. I and is seen to consist of
two identical channels (completely independent) their
outputs being mixed across the Master Volume Con-
trol, VR4.

Due to the wide range of voltage outputs avail-
able from the pick-ups of electric guitars, it was
decided to incorporate an overload or "input trim-
ming" control in the form of VRI. The signal on
the wiper of VRI is coupled via d.c. blocking capa-
citor CI, to the input of the differential amplifier
ICI wired as an inverting amplifier, the gain of which
is controlled by the values of R2 and R3 and is
given by:

R2 + R3gain -
R2

In the prototype these values were arranged so
that this stage had a gain of approximately 50. Thus
an input signal of 15 millivolts r.m.s. results in an
output of approximately 700 millivolts r.m.s. which
is necessary to drive the power amplifier to obtain
maximum output, i.e. 50 watts. For inputs larger
than 15mV, VRI will need to be adjusted so that the
maximum output without limiting can be obtained
when the master control is turned fully on. For in -

C6 R9

2 pF 1.5kfl

C106 R109

F

MASTER
VOLUME

put signals less than 15mV, the value of R3 will
need to be increased according to its level, see gain
equation above.

The output from ICI is fed to IC2 connected as
a non -inverting amplifier with feedback of the
Baxandall type which theoretically gives a gain of
unity for all frequencies when the tone controls VR2
and VR3 are set midway. The controls are virtually
independent of each other and provide both boost

dB
14

12

10

6

4

2

0

Fig. 2. Tone control characteristics
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C7

-4-1
10pF

+35V

9

IC3
SI-1050G

5

6

c=1C8
22
pF

C9
mimmimF

R10

1011

C10

pF

SK3

v LOUDSPEAKER
OUTPUT

-35V

Fig. 3. Output stage details

and cut of treble and bass frequencies, the degree of
boost or cut depending on the angle of rotation of
the controls. The performance of these controls
was designed to suit the requirements of guitarists
and is depicted in Fig. 2.

POWER AMPLIFIER
The power amplifier section consists of a hybrid

integrated circuit (IC3) type SI-1050G which can be
operated with either a single or double -sided power
supply system. In this particular application a
double -sided supply is employed thereby reducing

The power out-
put stage section is shown in Fig. 3.

Input is via d.c. blocking capacitor C7 to pin 3 of
1C3. Capacitor C8 determines the lower roll -off
frequency while C9 reduces the possibility of high
frequency oscillation. The output (pin 7) is taken
to a. standard jack socket to enable a loudspeaker
(8 ohms) to be connected. If one wishes to use a
pair of loudspeakers, SK3 should be replaced by a
pair of jack sockets wired (i) in parallel, if they are
15 ohm speakers or (ii) in series, if they are 4 ohm
speakers. On no account should the total speaker
load be less than (i) above. Components RIO and
CIO across the output form a Zobell network.

FS3

MAINS INPUT

240V AC

,25

67 -CT

25

The SI-1050G has built-in current sensing protec-
tion to prevent internal damage in the event of the
output being shorted. The i.c. is robustly encapsu-
lated with in -line connection pins clearly marked.

A heatsink is necessary for satisfactory operation
and results, and in the prototype, the chassis was
constructed of sufficient volume of aluminium to
comply with the recommended heat -sinking and thus
forms'ffie heat sink.

POWER SUPPLY
The power supply circuit diagram is shown in Fig.

4 and is a conventional mains derived unstabilised
type. Mains voltage is stepped down at TI with the
centre -tapped secondary being followed by bridge
rectifier D3 to D6 giving full -wave rectification for
both negative and positive supply rails. Smoothing
for each rail is accomplished by means of two
2,000,4' capacitors wired in parallel giving a net
value of 4,0001iF. This was found adequate for
satisfactory results.

The positive and negative supplies for the pre-
amplifier section are derived from the power ampli-
fier supplies by Zener diodes DI and D2 and asso-
ciated series resistors. Additional smoothing ,is
afforded by capacitors C II and C12.
Next Month: Wiring details and case
construction

20CA
pF

FS1 +35V

2A

820.4

2000-
C14 C13_

C11 IpF
VF

BZYC)188 1000'
C15 pF

02
BZY88

C15

2000
C1_5 .
pF

C12

415V
0

-15V
0

R12
82011

FS2 -35V

2A
Fig. 4. Power supp y circuit
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THERM
By R. A.DIX
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A versatile thermostat with a multiplicity of applications

MANY applications can be found in the home and
elsewhere, for a cheap, simple thermostat. These

range from beer and wine brewing to amateur
photography, from tropical fish tank temperature
control to room temperature control; the list is
endless.

OPERATION
From the block diagram in Fig. I it can be seen

that the unit consists of a power supply, a level
detector and an output stage. The power supply
provides smoothed and regulated + I2V and -6V
rails.

The detector is constructed round a comparator
i.c. (the 710 OPA) one of whose inputs is connected
to the thermistor, the other to a reference voltage
derived from the negative supply line.

losnimir
LEVEL DETECTOR

T HERMISTON

SENSOR

CIRCUIT
The circuit diagram is shown in Fig. 2. The

thermistor R7 has a resistance that varies with
temperature which causes a voltage change pro-
portional to temperature to appear at the inverting
input of the comparator. The voltage on the non -
inverting input of the i.c. is preset with VR1. The
comparator output goes high causing the relay RLA1
to switch on via TR3, when the voltage across the
thermistor drops below that preset by VR1.

The relay is arranged to switch on a heater (the
type of heater will depend upon the application).
Accurate temperature control can be achieved in this
fashion.

In fact, control to within 0.01 degrees centrigrade
is possible if very low thermal differentials between
the heating element, the material to be heated and
the thermistor, are maintained.

Fig. 1. Block diagram of the Thermostat unit
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HEATER

(UP TO lkWI

Fig. 2. Circuit diagram. Note that C6 is connected directly across the relay contacts

CONSTRUCTION
The printed circuit master and component layout

is shown in Fig. 3. Circuit layout and cabinet are
not critical. nor is any screened lead necessary.
Heat sinks are not required for the 2N22I9A or the
BFX88 under normal conditions.

COMPONENTS . . .

Resistors
R1-2 5600 A1

R3-4 4.7kil
R5 4700
R6 1000
R7 TH-B15 (RS Components)
All resistors 10% unless otherwise stated.

Potentiometer
VR1 11(52 lin

Capacitors
C1-2 1,000µF 25V elect.
C3-4 100p,F 25V elect.
C5 220µF 16V elect.
C6 5,000pF 400 V Ceramic

Semiconductors
D1-2
D3
D4
IC1
TR1
TR2
TR3

IN 4001
12V 400mW Zener diode
5.6V 400mW Zener diode
710 OPA (RS Components)
2N2219A
BFX88
BC107

Miscellaneous
T1 20-0-20 to 240V Min. mains (RS Components)
RLA1 Type 912 (RS Components)

CALIBRATION
Calibration of the unit is straightforward. A scale

can be fitted to the unit and calibrated in degrees
against a fairly accurate thermometer (say with sub-
divisions of 0.1 degrees). One must remember
however, that to obtain really accurate temperature
control adequate stirring and thermal feedback
must be obtained (i.e. fans or automatic stirrers must
be employed to ensure good heat circulation). Of
course, if the reader wishes to heat a fish -tank it is
obvious he cannot fit a stirrer, but in this case the
temperature need only be controlled to say ±05
degrees and the water filter pump will probably create
sufficient turbulence to achieve this.

BREWING
The optimum point for thermal feedback can be

found by experimentation, the heater should cycle
once every few seconds or even faster if possible.

A 200W bulb will suffice as a heating element in
a brewing cabinet, and the best point for the
fhermistor was found to be about two inches below
the lamp. The heater then cycles at about I Hz.

INVERSE OPERATION
The unit las shown in the circuit) is wired to

switch off a load when the temperature reaches a
pre-set value. For some applications however, the
opposite is required, i.e. that the thermostat switches
on at a certain temperature.

This can be accomplished in two ways. In the
first, one merely uses the normally closed contacts
of the relay rather than the normally open ones.
The other method requires changing over the opera-
tion of the comparator by rewiring it such that all
connections to the non -inverting input now go to
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Fig. 3. Printed circuit board layout and master

the inverting input, and those originally on the
inverting input now go to the non -inverting input.
The same relay contacts are used in this instance.

This will result in the comparator turning on the
relay when the temperature has risen to the pre-set
value. Applications for this arrangement include
overtemperature detection, fire detection etc.

RANGE
The range of the unit can be increased from

approximately 0 to 100 degrees to about 15 to 160c
degrees by replacing VR I with a 5kil potentio-
meter. Increasing the value further increases the
temperature range, but it is not recommended to go
above about 250' degrees centrigade.

} FAN
MOTOR

E

P011113 AR15111G
ENVELOPE SHAPER (October 1975)
Pin 7 of ICI (741) should be connected to S2b and pin 4
to S2a. On Fig. 3 the third Vero strip from the top is
connected to S2b and not to BI

LIGHT MODULATION UNIT (October 1975)
There should be no reference to Fig. 3 on page 831.

P.E. TUNING FORK (November 1975)
We should like to thank Chappell's of New Bond St., for
use of the Piano depicted on our November 1975 front
cover.
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NEW NOVA
The northern sky has a new look

for there is a bright new star where
a faint one existed before. This
nova, now named after its discoverer
the Japanese amateur astronomer
Honda. appears a little removed
from the bright star Deneb in
Cygnus. The new star is easily
visible to the naked eye and David
Strickland at Herstmonceux has
been observing the nova with the
Isaac Newton telescope. There are
emission lines in the spectra and
also some absorption lines. This
indicates that there may be a shell
of plasma moving away from the
star at a speed of several thousand
kilometres a second.

It is unfortunate that very few
novae have been  observed using
spectroscopic techniques during the
brightening period. The data now
being gathered, does not have
much past data with which to com-
pare. However, at the moment Dr
Strickland is trying to determine
whether the nova is consuming part
of itself and thus making it a true
nova, or if it is the result of a vast
explosion making it a supernova
and perhaps leaving a neutron star
to mark its place.

IS THIS THE BLACK HOLE
DISCOVERED?

The X-ray star that flared up on
August 3 may well be associated
with a condensed star. Professor
Pounds, whose group at Leicester
discovered the X-ray source, thinks
that the now steady emmission of
X-rays comes from the impinging
of matter on a star that is already
condensed to its limit.

It is possible that it is only 300
parsecs away, but it is much more
likely to be three or four times that
distance. If this should be so, then
the energy would indicate that the
central object is indeed a black hole.

The object was identified optically
by two graduate students at Kitt
Peak, Arizona, using the 56in tele-
scope. The final exact positions
were determined by the X -ray -
satellites SAS 3 and Ariel 5. Jodrell
Bank located the radio source on
August 18 but this soon began to
fade though the X-ray energy
continued undiminished. It is im-
portant to know the distance and if
the rate at which the energy is
emitted can be determined, the
distance can be calculated.

STORM ON JUPITER
A small white spot appeared on

the South Equatorial belt of Jupiter
during the first days of July. The
disturbance moved southwards and
on July 5 it was at 15' South
latitude. By July 7 photographs
showed that it was extending east-
wards in longitude.

SPACEWAICH
BY FRANK W. NY D E

These disturbances have occurred
a number of times in the last 50
years or so. Such disturbances ate
not properly understood but it may
be that they are associated in some
way with the areas of high thermal
emission low down in the planet's
atmosphere.

Normally these disturbances last
about two months during which
time the whole belt is transformed.
This should give ample time for
amateurs to watch the everchanging
conditions.

TUNGUS METEORITE AGAIN
Following the report that Soviet

scientists had located the possible
line of flight of the Tungus
catastrophe of 1908, the data now
being studied suggests that it was a
cometary body.

The two scientists studying the
data, Academician Georgi Terov
and Dr Vladimir Stulov, are now
convinced that the body could not
be an iron or stone meteorite. This
is based on the findings by previous
investigators which showed that
there were no craters in the impact
areas.

Although it has been stated be-
fore that the area is a very marshy
one and therefore unlikely to main-
tain rigid craters, it has also been
pointed out that the pre -impact
explosion would have produced very
small particles as the remains of a
nucleous of some sort. That the
explosion took place before any
impactation is now recognised by
the majority of workers. This
would result in an extremely violent
shock wave quite able to cause the
widespread devastation that has been
a feature of this event.

The two scientists have now
reached a quite definite conclusion
about the event. The model they
have created is that of a body of

snow or ice about 300 metres radius
with a density not less than a hund-
redth of a gramme per cubic centi-
metre. This entered the denser layers
of the Earth's atmosphere at a great
initial velocity at a specific angle to
the horizon.

The ice ball moved down through
the atmosphere quite intact till it
reached the altitude of between 40
and 60 kilometres, though the
frontal surface was already melting
and vapourising due to the friction
of the air. Due to the braking
effect of the atmosphere the rate
of evaporation increased sharply
and resulted in the formation of a
gaseous cloud of intense pressure
which increased the effect of brak-
ing still further.

The frontal wave continued
carrying with it the heated air and
at an altitude of about 10 kilometres
the main body evaporated and
dissipated the remaining kinetic
energy in the surrounding atmos-
phere. The ongoing pressure wave
would be sufficient to cause the
damage observed, and leave no
physical part of itself.

This model agreeing; as it does.
with present thinking about come-
tary nuclei, does perhaps in fact
add practical proof to that
hypothesis.

MOON SATELLITE
The Russian Luna -2? orbiting

sub -satellite has been in orbit round
the Moon for 18 months actively
transmitting data back to Earth.

At the end of August the
trajectory was modified so that the
peri-centre of the orbit was brought
to within 30 kilometres of the
Moon's surface to enable a special
programme of observations to be
carried out. When the experiments
were completed the satellite was put
into its present orbit of a 3 hour
period at a perigee of 100 kilo-
metres, an apogee of 1.286 kilo-
metres and an inclination to the
Moon's equator of 21 degrees.

MAGNETIC REVERSAL DATE
It has been generally accepted

that the reversal of the Earth's
magnetic field takes place at inter-
vals of about 100,000 years. This
being the case the effect on mankind
of such events was negligible.
However, some recent finds sug-
gested that one may have occurred
within 20,000 years.

An even more exciting find under
the Gothenburg botanical gardens
gave a date of 12,000 years. This
was not accepted by many earth
scientists. It was found that read-
ings taken at a number of different
sites gave confirmation of the time
period. Now finally a core taken
from the southern part of the
Atlantic Ocean floor has been con-
firmed at 12,350 years.
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SEMICONDUCTOR

10i7 By R w opus
Dr

)

TON -UP TIMERS
Within the 4000 series of c.m.o.s.

devices manufacturers secondscurce
each other to a large extent. but when
it comes to the "complex -function -
series of devices there seems to be a
trend towards manufacturers "doing
their own thing", and in consequence,
lots of interesting new designs are
appearing, particularly in the Motorola
McMOS fa wily.

An example of an interestinc 'off-
beat" complex function device is the
MC1445 quad precision timer/driver
which consists of four separate
divide-oy-100 counters driven from a
common clock, each with separate
set inputs and driver output stages

The divide -by -100 counters are nor
conventional since they are not
directly accessible to the outside
world, their purpose being to generate
time delays synchronised tc the main
clock and thus to each other. Typically,
the cicck would ru r con-inuously,
and could be provided by arty source
with a frequency of up :0 1MHz.
The sour outputs start from the reset
(low) sate, but are driven high by a
set input to their associatec counter.
The output remains high until the
counter has counted 100 clock pulses,
whereupor it s reset.

The object of the exerc'se is to
gene -ate long output pulses which
are each 100 times longer than the
clock period, although each pulse
can be nitiated independently and at
any time. Extra inputs are provided to
modn'y -he starting logic of the count
stages and to inhibit the outputs,
giving a total of four possibte modes
of operation in all.

The chip is housed in a 16 -pin d.i.l.
and could be useful for generating
accurate, synchronous time ntervals,
pa-ticularly in control systems.

SNAPPY L.E.D.
If you taie a comparator i.c. and

connect an .e.d. to its output and a
reference potential to one of its inputs,
you have the makings of a very useful
voltage or current sensor. All you
have to do s connect the second in-
put of the comparator to the voltage
line to be sensed, and then whenever
this voltage rises above the reference
poterria the I.e.d. will srap on, and
whenever it halls below the reference
the I.e.d wil snap off.

If the sensed voltage is developed
across a resistor by a current source,
then the indicator can detect in -
°teases in current above some
threshold set by the value of the
resistor.

A simple snap -on snap -off indica-
tor of this type can he used for
"press -to -test" battery condition in-
dication, power supply current -over-
load indication, and can, in man:;
cases, replace meters where a simple
go/no-co type cisplay is sufficient.

Well, now that I have convinced
you about what a useful little circuit
you can build with one compara10-
i.c., one I.e.d., one Zene- reference,
assorted resistors and perhaps a

piece of Veroboard, you will no doubt
be interested in my next offering, the
Hewlett-Packard 5082-4732 which
stuffs the whole shooting -match irtc
a single, standard, T1 I.e d. package
with two terminals!

As it comes the 4732 has a f xed
thresho d voltage of about 2-5V and
is ready for insertion into a display
panel in standard I.e.d. fashion. For
many voltage sensing applications it

be desirable to alter the 2.5V
threshold to some other value, and
this can be achieved by connecting a
Zener, a forward biased diode, or a
preset potentiometer in series. There
is no need for the current limiting
resistor usually mandatory for I.e.d.
lamps, since the 4732 has a built in
current source.

As far as I can see at the moment,
only red devices are avalable, but no
doubt g -een and yellow will follow,
because this is a device with a bright
future!

COMPARATIVELY
SPEAKING

Speaking of comparators, if you
feel you really would like a "snappy
I.e.d." circuit, hut don't fancy the idea
of having Hewlett-Packard make all
the interesting bits, you might be
interested in the RCA CA311.

This device is a very handy corr-
parator circuit in a T05 can which is
useful for all sorts of things, as can
be seen in tne data sheet where no
fewer than sixteen applications
examples are recorded (No "snappy
I.e.d.s" though!).

MC1445

CA311

5082-4732

ZN424

The CA311 is interesting because
it doesn't seem to have been opti-
mised for computer -memory applica-
tions like so many of its cousins
With this chip you get a really "beefy'
output stage which can switch
currents of no to 50mA at 50V.
making relay and lamp driving no
problem at all. Add to this a 200ns
response time and the ability to work
from a wide range of supplies right
down to a single 5V logic line, and yo
can see that this is a useful gene
purpose device to have around.

HI-FI GAIN
741's are great.eAt the price, ther

can't be many better bargains aroun'
but 741's and similar operation
amplifier i.c.s. do have limitations for
some applications. The sheer num-
ber of transistors in a 741 results in a
fairly high noise figure, and the class -
B output stage can introduce a certain
amount of distortion.

If those sort of things worry you at
all, the new Ferranti ZN424 might
enable you to catch up on some
sleep, because a has a low distortion
class -A output stage, and a credit-
ably low noise figure making it ideal
for use in critical audio applications.

The data sheet on this new i.c.
carefully avoids the words ' Opera-
:ional-A mplifier" but despite its
various novel features, Operational
Amplifier is how most people would
describe it! Its un-741-like circuit
boasts an ability to work from only a
5V logic supply if required, and in -
eludes a very interesting gating circuit
which makes it possible to inhibit the-
output of the chip by controlling th
gate input.

The gating facility could come
handy in synthesiser -type circui
when it might be useful, for instanc
to connect the outputs of sever
ZN424's together to form a sort of
"analogue bus" with audio signals
being gated on or off the bus by
means of a counter or shift register
controlling the gate inputs.

I think that this new device makes a
refreshing addition to the "old -
faithful" op -amp. ranges, and with a
one-off price of £1.20 (In the 14 -pin
olastic package) we could be seeing

lot more of th s device, especially
Pr hi-fi and music circuits.
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A selection of readers
suggested circuits. It
should be emphasised
that these designs have
not been proven by us.
They will at any rate
stimulate further thought.
Any idea published will
be awarded payment
according to its merits.
Why not submit YOUR
IDEA?

MULTI PURPOSE OSCILLATOR
AN oscillator whose function is

determined by the value of CI
is shown in Fig. I. Low values
(0.02j1F) produce oscillations in the
audio range, whilst higher values
(2-10ffiF) cause it to work as a

V.C.O. PROGRAMMER
Tins device (Fig. I) can be

plugged into the external
control input of a v.c.o. and a 16 -

note melody produced.
It consists of a unijunction clock

pulse generator (IRS) with a

variable pulse length feeding, count-
ing and decoding circuitry.

The 7493 four -bit binary counter
( IC I ) counts the clock pulses and

4 STAGES

A

CLOCK TIMER INPUTS

19

metronome. VR I adjusts the fre-
quency of oscillation. The transistor
used can be almost any pnp type
and the transformer any output
type with a centre -tapped primary
(such as those used in transistor
radio output stages).

sends a binary output after each
pulse to the decoder. The 16 -line
decoder SN74154 (1C2) sends a OV
pulse from each output in turn.
After an output from pin 17. the
sequence will be repeated.

Sixteen jumpers are required in all
to connect each output from the
decoder to the input of the clock
timer. The pulse from pin I, when
connected to the clock timer, will
set the pulse length for the output

12LIF

Operation of the circuit is as fol-
lows: CI charges via VR I until
TR I turns on. This causes a short
pulse to appear across the speaker
producing a sound similar to the
characteristic metronome "click"
(when operated as a metronome).
As CI is reduced the clicks become
closer and closer together until the
unit operates at audio frequencies.

A. R. Winstanley,
S. Humberside.

- 9V

TR I
almost any PNP

EDI
an
LS1

1 002-25001xe

VR1

approx 100 kfl jrI

Fig. 1

of pin 2. Foul different pulse
lengths are provided for, but more
or less can be used.

The outputs from the decoder
are each taken via a diode to a
socket for correction, to the timing
circuits. The diode is needed to
isolate each output from the others.
This is then taken to an inverter to
obtain a +5V output for trimming
(0-5V) by the preset potentiometers.

J. Stott. Manchester

5V

SOCKETS FOR CONNS TO
TIMING INPUTS

DI -17 VR I-17

TO IP

VC.0

Practical Electronics December 1975 979



SIMPLE UP -DOWN COUNTER

7474

a

...=11111

7474

K

CK

CLOCK INPUT

7474

CK

Fig. 1

CLOCK MOD
READERS who built the P.E.

Digital Clock (December, 1970)
may be interested in the following
modification to the alarm circuit.
The original circuit lacked alarm
operation from 10.00 o'clock to
10.50. This modification gives alarm
operation over the full day, and
can be built as a part of the thumb -
wheel switches with no modifica-
tion to the rest of the circuit.

When the of hours counter
indicates zero in the display, its
binary output is 1001 and when
1C16 in the alarm comparator adds
one to this, the binary code becomes
1010. To produce the 1111 code to
trigger the alarm, the thumbwheel
for the l's of hours must produce
a code of 0101. That is:

1001 From l's hours counter
+1 Ci hours comparator = 1

+0101 Required l's hour thumb -
wheel swjtch output when
set to "0"

1111 Output from hours
comparator.

The thumbwheel, however, pro-
duces a code of 1111 when set to
0, The solution is to detect the
1111 code from the switch and then
change it to 0101. Fortunately com-
mon BCD1248 thumbwheels have
two sets of output contacts; normal
and complemented. 1 used the com-
plemented outputs to detect the C
state-refer to circuit diagram.

When set to 0, the complemented

THE counter consists of four flip -:1
flops whose Q. and 15 output4

are utilised to give a complei
cycle in 30 counts. After 15 counts
the Q output of the last divider
switches a flip-flop whose Q and Q
outputs gate four NAND gates each.

The second input of the N N
gates are fed from the counter.
Therefore when 15 is reached one
NAND is closed ott and the other
opened and the count proceeds in
the opposite direction. i.e. 15-0.
When the counter again reaches 15
the switch is changed over and the
counter counts up again.

Each complete cycle appears on
a 7404 which in turn is connected
to the D/A converter which wi
then produce a variable slo
triangular waveform. The clot
which drives the counter can be
quite slow and divided down
further; each divide circuit output
driving a separate counter. If each
output is connected to a lamp drive
circuit, although synchronous,
lamps appear to brighten and di
at random.

outputs are grounded via the com-
mon terminal. This turns TR1 off
and enables TR2 and TR3 to
ground the 8 and 2 outputs of the
thumbwheel producing the required
0101 code. For all other thumb -
wheel positions, TR1 is turned on
by current flowing through at leas*
one of the RI-R4 and DI-D4.

have had a slight problem with
mains - borne interference causing

1-\

lOs nouRs SWITCH

cioee.

2

T

NOT

CONNECTED

P. A. Durrant, Chester

the clock to gain slightly. This has
been solved by connecting a
0.5/AF capacitor (polycarbonate
250V) across the secondary winding'
of the transformer supplying the 5V
regulator and doing the same for the
winding supplying 6.3V 50Hz to the
main clock board.

A. J. Roxburgh,
Dunedin, N.Z.

FRCMICTs
MINUTES
COUNTER

e B1

82
B3

A2

2 43

A4

C IC OS SIMMS
THUMBWHEEL

RI- RE

Vs FOURS
THUMBWHEEL DI -D4 TRI

/1
a

1N914
BC 109

RS

7kfl

TR2

ss- -1-5V

BC 109

TR3

109

FROM I's
HOURS

COUNTER

IC

C IN

TO REST

OF ALARM
CIRCUIT

61 ..
B2

B3

134

Al

A2

2 A3

44

,C IN

IC 16

Fig. 1
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Build an oscilloscope.
As the first stage of your training,

you actually build your own Cathode
ray oscilloscope! This is no
toy, but a test instrument

that you will need not only for the
course's practical experiments,
but also later if you decide to

develop your knowledge and enter the
profession. It remains your property
and represents a very large saving

over buying a similar piece
of essential equipment.

PLUS
FREE GIFT!
ALL STUDENTS ENROLLING IN
OUR COURSES RECEIVE A FREE
CIRCUIT BOARD ORIGINATING
FROM A COMPUTER AND CON-
TAINING MANY DIFFERENT
COMPONENTS THAT CAN BE
USED IN EXPERIMENTS AND
PROVIDE AN EXCELLENT
EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

This hobby
brings big
rewards.

A soldering iron and a screwdriver. If you
know how to use them, or at least know one
end from the other, you know enough to
enrol in our unique home electronics course.

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

You build, see and learn as, step by step, we
take you through all the fundamentals of
electronics and show you how easily the
subject can be mastered and add a new
dimension not only to your hobby but also to
your earning capacity.

All the training is planned to be carried out
in the comfort of your own home and work
in your own time. You send them in when you
are ready and not before. These culminate in
a final test and a certificate of success.

2 3

Read, draw and
understand

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

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

Carry out over 40
experiments

on basic circuits.
We show you how to conduct

experiments on a wide variety of
different circuits and turn the

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

equipment, radio, t.v. etc.

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

1 1.1 mmmm ime mi mu.
Brochure without obligation to:
BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL, Dept. EH125
P.O. Box 156, Jersey, Channel Islands

NAME

ADDRESS

(Block caps please)======== ===== No Eli
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E. & 0.E

GIRO NO. 331 7056. Access and Barclaycard
accepted.

C.W.O. only. P. & P. 25o
Discount: El except net items,

Export Order enquiries welcome (I5 min./

Official Orders accepted from
Educational & Government Department!
ALL PRICES INCLUDE VAT AT 8%

V.A.T. PLEASE ADD 15% TO TOTAL ORDER VALUE
EXCEPT TEST METERS, AND VEROBOARD

(Pleas* TOTAL 8",, and 25% items separately) All stock subject to availability

SPECIAL RESISTOR KITS (CARBON FILM 5%) (Prices include post & packing)
10E12 /V./ or IW KIT: 10 of each El2 value, 22 ohms-IM, a total of 570 14.60 net
25E12 aw or 3W KIT: 25 of each 612 value, 22 ohms -1M, a total of 1425 110419 net

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. Mounting: 0 01µF, 0015µF, 0.022µF, 3/p. 0'033µF, 0047AF, 4p.
0.068AF, 0.1AF, 43p. 015µF, 5p. 0.22AF, 6p. 0.33µF, 8p. 0.47AF, 10p. 0.68uF,
13p. 1µF, 17p. I.5AF, 269. 2211F, 28p.
MULLARD POLYESTER CAPACITORS 0296 SERIES
400V, 0.00IAF, 00015j/F, 00022µF, 0.0033µF, 00047µF, 00068µF, 0 01AF.
0.015AF, 0.022AF, 0.033AF, 4p. 0.047AF, 0068µF, 0 I AF, Sp. 0' ISAF, Bp. 0.2211F,
10p.'0 -33µF, ISp. 047j/F, 111p.
160V: 0.01AF, 0.15AF, 0.022AF, 0047µF, 0068AF, 4p. 0-1AF, Sp. 0.15µF, 6p.
0-22AF, 7p. 0.33AF, ap. 0 47AF, 10p. 0.6815F, 14p. I i.F, 17p.
MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22, 27, 33. 39, 47, 56. 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,
560, 680, 820, IK, I KS, 2K2, 3K3, 4K7, 6K8, (AF) 0 01, 0015, 0-022, 0033, 0047,
21p. each. 0 1, 30V, 5p.
POLYSTYRENE CAPACITORS 160V 5%
(pF) 10, 15, 22, 33. 47, 68, 100, ISO, 220, 330, 470, 680, 1000, 1500, 2200, 3300.
4700, 6800, 10,000, 4

CF 22-2M2 I

5

MF 10-2M7 2
MF 10-2M2 2

I MF 10-10M 3

2 MF 10 -IOM 4.5
(Price in pence each).
VALUES AVAILABLE-E12 Series only. (Net prices above 100.1

RESISTORS
CF-High Stab Carbon Film, 5% MF-High Stab Metal Film, 5%.
W. Type Range 1-99 100-499 500-999 1000+ Size mm
s CF 12 -IM I 0.90 0.85 0.80 2-4x7-5'

0.90 0-85 0.80 3.9x10-5
17 14 1.2. 3x7
1.6 13 1-1 4.2x10.8
1.98 1.81 1.65 6.6xI3
352 3.08 215 8x17.5

PRESET SKELETON POTENTIOMETERS
MINIATURE 025W Vertical or horizontal 79 each I K, 2K2,
4K7, 10K, etc. up to IM SI
SUB -MIN 0'05W Vertical, 100 11 to 220K 11 7p each.

Lir Axe's here

B. H. COMPONENT FACTORS LTD.
(P.E.), LEIGHTON ELECTRONICS CENTRE,
59 NORTH STREET, LEIGHTON BUZZARD,
LU7 7EG. Tel.: Leighton Buzzard 2316 (Std. Code
05253,

Miniature Milliard Electrolytics
1-0µF 63V
1.5µF 63V
2.2AF 63V
3.3AF 63V
4.0AF 40V
4.71.4F 63V
6.13AF 63V
13.0AF 40V
OAF 16V
OAF 25V
OAF 63V
5AF 16V
5AF 63V
6AF 40V

22AF 25V
22AF 63V
32AF 10V
33AF I6V
33µF 40V
32AF 63V
47AF IOV
47AF 25V
470F 63V

7p 681AF 16V 7p
7p 68µF 63V 14p
7p 100µF IOV 7p
7p 100µF 25V 7p
7p 100AF 63V 17p
7p 150AF I6V 7p
7p 150AF 63V 17p
7p 220AF 6.4V 7p
7p 220AF IOV 7p
7p 220µF I6V 8p
7p 220µF 63V 210
7p 330AF I6V 8p
7p 330AF 63V 25p
7p 470AF 6.4 14p
7p 470AF 40V 269
79 680AF I6V 8p
7p 680AF 40V 25p
7p 1000AF I6V 17p
7p 1000AF 2SV 28p
7p 1500AF 6,1V25p
7p 1500AF 16V 28p
7p 2200AF IOV 17p
8p 3300AF6 4V 28p

V EROBO A RD
24 x 5'
24x33
33 x 5'
31 x 3$
24 x I'
24 x 5" (Plain/
24 x 31" (Plain)
5 x 33" (Plain)
Insertion tool
Track Cutter
Pins, Pkt. 25

0.1 0.15
45p 45p
4Ip 30p
5Ip S3p
45p 45p
1 1p 10p
- 22p
- 20p
- 37p

87p 87p
68p 68p
25p 25p

TRANSISTORS
AC127 2Ip BC2I2L 13p
AC128 22p BC2I3L 13p
BC107 12p BC2I4L 18p
BC108 12p 0C44 19p
BC109 13p 0071 13p
BCI48 13p °CBI 17p
BC! 49 13p OC I70 29p
BCI82L 13p TIS43 45p
BCI83L 13p 2N2926 13p
BCI84L 14p 2N3702 14p

POTENTIOMETERS. Carbon Track 5K 12 to 2M SE, log or lin (and !Kiln). Single, I7ip Dual
Gang 48p. Log single with switch 28p. Slider Pots. 60mm, 5K -500K, log or lin. 45p. Dual 55p.
Knob 10P.
DIODES
N4001 6ip
N4002 73p
N4003 9p
N4400 9p
N4005 124,
N4006 14p
N9I4 7p
N9I6 7p
BAI00 10p
0A5 42p
0A47 9p
OAS! Ilp
0A200 8p

PLUGS
Din 2 Pin 12p

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

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

ELECTROLYTIC CAPACITORS. Tubular & Large Cans
(uF/V): 1/25, 2/25, 4/25, 47/10, 5/25, 8/25, 10E10, 10/50, 16125,
22/63, 25/25, 25/50,32/25, 50/25, 100/10, 100/25, 70. 50/50, 8p.
100/50, 200/25, 10. 250/50, 189. 500/10. 8p. 500/25, 17p.
500/50.25p. I 000/10, 17p. 1000/25,25pi. 1000/50, 40p. 2000/10,
20p. 1000/100.[1.10. 2000/25,359. 2000/100, El '20. 2500/25,
38p. 2500/50, 66p. 5000)25, 68p. 5000/50,11.20.
HI -VOLT: 4/350, 209. 8/350, 23p. 100/100, 27p. 16/350, 351,
16/450, 389. 32/350, 3 p. 50/250, 40p. 100/250, 40p.
METALLISED PAPER CAPACITORS
250V: 0'05µF, 0 IAF, 6p. 025, 6p. 0'5µF, 73p. 1µF. 9p. 500V
0025, 0.05, 6p. 0.1, 6p. 025, 74p. 0.5, 9p. 1000V: 0 01,

1 I p. 0.022, I3p. 0047, 0 I, 19p. 0.22,28p. 047, 36p.

LEIGHTON ELECTRONICS CENTRE
Our New Electronics Centre is now open in Leighton Buzzard
and all callers are welcome. As well as our normal stock of over
3,000 products we have a large range of surplus bargains and
calculators, etc. Open 6 days. 9-12.30. 1.30-5 p.m.

10 oaf

MULTIMETER U4323
22 Ranges plus AF/IF Oscilla-
tor 20,0000 /Volt.
Vdc-0.5 -1000V in 7 ranges
Vac -2:5-1000V in 6 ranges
1dt-0.05-500mA in 5 ranges
Resistance-50-IM fl in 4
ranges.
Accuracy -5% of F.S.D.
OSCILLATOR -1 KHz and
465KHz (A, M.) at approx. I Volt.
Size-I60 x 97 x 40mm.
Supplied complete with carrying
case, test leads and battery.
PRICE 01.64 net P. & P. 75p. U4323

MULTIMETER 04314
34 Ranges. High sensitivity.
20,00017/Volt. Overload protected.
Vdc-0.6-1200V in 9 ranges.
Vac -3-900V in 8 ranges.
Idc-006-3A in 6 ranges.
lac -0.3-3A in 5 ranges. .

Resistance -250-5M n in 5 ranges.
Accuracy-dc and R-24% of F.S.D.

ac and db-4% of F.S.D.
Size -167 x 98 x 63mm.
Supplied complete with storage case,
test leads, spare diode, and battery.
PRICE £1064 net P. & P. 75p.

U4324

MULTIMETER U4341
27 Ranges plus Transistor Tester.
16,7000/Volt. Overload protecte
Vdc-0.3-900V in 8 ranges.
Vac -15-750V in 6 ranges.
Idc-0.06-600mA in 5 ranges.
lac-0.3-300mA in 4 ranges.
Resistance -2K 0-2M 0 in
4 ranges. Accuracy-dc-21%.
ac -4% of F.S.D.
hfe-I 0-350 in 2 ranges.
Size -115 x 215 x 90mm.
Complete with steel carrying
case, test leads, and battery.
PRICE LI1.88 net P. & P. 7Sp. U4341

MULTIMETER U4313
33 ranges. Knife edge with mirror scale.
20,000 fl /Volt. High accuracy. mVdc-75mv.
Vdc-1.5-600V in 9 ranges.
Vac -1.5-600V in 9 ranges.
Idc-60-120 microamps in 2
1dt-0.6-1500mA in 6 ranges.
lac-0.6-1500mA in 6 ranges.
Resistance -1 K n-IM D in 4 ranges.
db scale-I0 to + 12db.
Accuracy-de-1f%, ac -24%
Size-I 15 x 215 x 90mm.
Complete with steel carrying case,
test leads, and battery.
PRICE £14.90 net P. & P. 75p. U4313

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

CONTAINS MANY
HARD TO GET
ITEMS

66 Pages

3,000 Items
is -1 s

600 Pictures

YOUR

COMPLETE

ELECTRONIC

STORES.

MAIL

ORDER

AND

SHOP

POST FREE

PAYS FOR ITSELF

WITH DISCOUNT
VOUCHERS

WORTH

20p

DISCOUNTS

a ALL NEW STOCK

* SATISFACTION
GUARANTEE

DEPENDABLE
SERVICE

PLEASE SEND S.A.E.
FOR

SUPPLEMENT No 1

PRESENTING THE WAHL
ISO TIP" CORDLESS
SOLDERING IRON';
Completely portable.
Mains rechargable
automatically on
its own stand.
Heats in 5 seconds.
Solders up to 150 joints

or more per charge.
Only £10 + 75p Inc. 1

-(:' -VAT & postage from '

A.L. Spares Ltd. The ValeA.L.
London NW11. '

lo:

.

...!. `-lt,
..:

\ siii ''l - ,ill
- 1..._ ). ,-;
1", ` I..- A -...i.'

BELLARD DISCO-LITE UNIT
 SEQUENCE

 SOUND TO LIGHT

 STROBE

 SOUND SEQUENCE

 SPOT FACILITY

 LAMP TESTER

 BREAKDOWN OVERRIDE
FACILITY

 ONLY C65 -,- VAT (8%)
CARRIAGE FREE S.A.E. FOR DETAILS

BELLARD HOUSE
BELLARD ELECTRONICS BELLARD DRIVE

CHESTER Tel. Chester 43671
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FLASHING lamps are a popular form of display
for Christmas trees, shop windows and the

like. It is usual to employ some kind of thermal
device to generate the switching action; this may
consist of a special bulb or a separate unit. In
either case, the heating of a bimetal strip, caused
by the passage of lamp current, forces it to bend.
so breaking a contact and switching off the lamps.
Subsequent cooling allows the contact to make
again after a short interval, and the cycle repeats.

The disadvantages of such a method of flashing
lamps are fairly obvious. It is unreliable, the con-
tact tending to stick closed or not open properly;
interference is caused whenever the contact makes
or breaks; the rate of flashing is either fixed or
depends on the rating of the load; and, in the case
of the special bulb, spares can be difficult to obtain
and in any case, only the lamps for which it is
intended can be controlled effectively.

A solid state unit is described here that suffers
from none of these drawbacks and has, as a bonus,
some advantages of its own. These are a flash rate
that not only is under, the control of the user but
has the appearance of being random. It is not
strictly so, in point of fact, but with careful adjust-
ment is is possible to obtain a sequence of flashing
that would require close monitoring to detect repeti-
tions-and that is hardly likely in the situations in
which the unit will be used.

CHRISIMAS

LIGHTS

N
0

POWER
SUPPLY

VARIABLE
OSCILLATOR

,AND,
DATE

H
FIXED

OSCILLATOR

ZERO CROSS!
DETECTOR

Fig. 1. Block diagram of the Flasher

BLOCK DIAGRAM
Fig. I shows a block diagram of the Flasher.

There are two oscillators; one runs at a set frequency,
the other is adjustable in frequency and mark -space
ratio. Their outputs are fed to an AND gate, which
will either inhibit or permit the zero crossing circuit
to pass pulses to the triac. These pulses occur at
a rate of 100Hz, and coincide with zero crossing of
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(0)

Fig. 2. Timing waveforms. (a) first oscillator ; (b) second
oscillator and (c) output of an AND gate with (a) and
(b) applied

the mains voltage waveform. They switch on the
triac so that it passes full power to the load; when
the pulses are inhibited, no power is passed. Since
the switching on of the triac always takes place at
close to mains zero crossing, no interference is
ca used.

It is the use of two oscillators and an AND gate
that generates the pseudo -random flashing, and this
can be explained by reference to the timing diagram
of Fig. 2.

WAVESHAPES
Waveform (a) represents the output of an oscilla-

tor with equal on and off timing, while (b) similarly
represents a second oscillator with unequal timings
and which also runs at a slightly lower rate. The

MAINS
INPUT

0
N

D4 1144007

R12 33kfl

C3

7 14
ON ICI

TR1

overall effect of applying each of these waveforms to
one input of a two input AND gate is to generate
the waveform (c). It can be seen that the latter
voltage goes high whenever both (a) and (b) are
high; when either or both are low, (c) is low.

Due to the relative timings of the two input
waveforms, it will be many cycles before a repetition
occurs in (c), and for present purposes it can be
considered random. In the present application,
when the waveform (c) is high. the display lamps are
on.

CIRCUIT DIAGRAM
A single cmos integrated circuit is employed for

the two oscillators. The particular device chosen, a
CD4011, consists of four, two input, NAND gates in
a single dual -in -line package; each oscillator employs
two NAND gates.

The first oscillator is of fixed duration and utilises
gates GI and G2 in an astable configuration. In
many ways the operation of the circuit is similar to
a transistor multivibrator, with each gate correspond-
ing to a single transistor, for each of them is an
inverting amplifier. Imagine that, at switch on, GI
output is high (that is. at positive rail voltage), and
therefore the output of G2 is low (at negative rail
voltage). Capacitor CI charges through RI until
its voltage is high enough for the inputs of GI to
cause that gate's output to change rapidly to the low
state. Now CI charges through RI with opposite
polarity until G I can switch back again to a high
condition at its output. The cycle then repeats.

The second oscillator is basically of the same
general configuration, but with a different arrange-
ment for the charging resistor. Part of the total
resistance is shunted by a diode, so that when cur-
rent is flowing in one direction during one half
cycle, diode DI is forward biased and R2 makes no
contribution to the charge time of C2. During the

4 56060

2N 2484

VR2
25k fl

33kfl

476O

BCY 71

R9
680

LOAD
(LIGHTS)

-0

CSR1
NAS
0164%

811

3 360

Fig. 3. Circuit diagram of the Christmas Lights Flasher. The shaded area encldses components
on the circuit board

T2

MT1
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1st GRADE COMPONENTS
FROM
MOTOROLA MULLARD SIGNETICS
MONSANTO  FERRANTI GIM

We hold £250,000 worth of components and all items listed in this advertisement are

ex -stock at the time of going to press All products guaranteed  No minimum order charge

SIGNETICS 74 series TTL
N7400 14p N7453 lap N74148 L1.26
N7401 14p N7454 189 N74150 L2.45
N7402 14p N7460 18p N74151 L1.44
N7403 18p N7470 36p N74 I 53 68p
N7404 lap 147472 24p N74I54 L1.44
N7405 20p N7473 36p N74I55 72p
N7406 41p N7474 30p 1974156 72p
N7407 41p N7475 S4p N74I57 68p
N7408 4Ip N7476 37p N74I58 68p
N7409 20p N7480 50p N74160 99p
N7410 ISp N7483 99p N74161 99p
N74Il 2Ip N7485 El.17 N74 I 62 99p
N74 1 3 29p N7486 32p 1474163 99p
N74I4 45p N7490 63p N74I64 L1.26
N74 I 6 27p N7491 90p N74I65 L1.26
N7417 27p N7492 63p N74I66 L1.26
N7420 15p N7493 48p N74170 L1.80
N7421 21p N7494 90p N74I74 L1.13
N7426 23p N7495 72p N74 I 75 81p
N7430 15p N7496 L1.63 N74180 90p
N7432 23p N74100 L1.35 N74181 L3.24
N7433 27p N74107 32p N74I82 90p
N7437 27p N74109 54p N74190 L1.44
N7440 lap N741 I 6 LI .35 N74191 L1.44
N7442 70p N74121 36p N74192 L1.44
N7443 LI.35 N74 I 22 50p N74I93 L1.44
N7444 LI.35 N74123 90p N74194 11.08
N7445 L1.35 N74125 43p N74I95 90p
N7446 LI.35 N74 I 26 43p N74 I 98 L1.98
N7447 11.12 N74128 4Sp N74I99 L1.80
N7448 LI .35 N74I32 4Sp N74221 90p
N7450 lap N74I45 90p N74279 72p
N7451 18p N74I47 LI.44 N74298 L1.28

LINEAR ICs
SIGNETICS
LM30IAV Ext. comp. operational amplifier
LM307V Int. comp. operational amplifier
MC14513V Dual comp. operational amplifier
NE5I0A Video amplifier

NE540L Audio power driver
NE555V Timer
NE556A Dual 555 14 pin
NE56 I B Phase locked loop with A.M. demod.
NE562B Phase locked loop with V.C.O.
NE566V Phase locked loop function gen.

PA239A Dual low noise stern preamp.
/iA74ICV Op. amp.
ItA747CA Dual op. amp.

MOTOROLA
MCI303L Dual stereo pre -amp

MCI306P 4W audio amp.
MC I 304P F.M. multiplex stereo demodulator

MC130IP Stereo demodulator
MCI312P
MC131 4P ;- Quadrophonic decoder kit
MCI315P 1
MC1330P'Low level video detector
MC14960 Double balanced mixer
MFC6040 Electronic attenuator

36p
45p
80p

LI 58
41.17

44p
95p

42.70
[2.70
[1.50

95p
41p
90p

LI.47
64p

41.11
41.92
41.94
[331

I [3.59
67p
77p
77p

G.I.M. CONSUMER CIRCUITS
AY -5-1224 12 24 hour digital clock circuit [4.25
AY -5-3510 34 digit DVM circuit £6.10

AY -1-0212 Master tone generator [5.55
AY -1-5051 4 stage divider [1.20
AY -I-6721/5 5 stage divider 41.30
AY -1-672I /6 6 stage divider 41.45
AY -1-5050 7 stage divider 4115
C550 8 digit calculator chip 66.50
C500 8 digit calculator chip 63.25

SIGNETICS MEMORIES
N825066 256 bit bipolar RAM 44.50
26025 MOS 1024 bit static RAM [3.00

FERRANTI ICs
ZNI040E Universal counter/display cct [1200
ZN I034E Precision timer cct 42.99
ZN4I 4 A.M. radio circuit 11.00
Data and circuits on 2 N4 I 4 Sp

MOTOROLA 11C14028CP
MC14032CP
MC14034a
MCI403SCP

199 MC14038CP
1! MC 1 4040CP

MC14042CP
MC14046CP
MC14049CP

P MC14050CP
L1) IP MC14071 CP
;.' MC I4076CP
''P3p MC14081 CP
5

C-MOS
MCI4000CP
MC I 4001CP
MC14002CP
MCI4006CP
MC 14007CP
MCI4008CP
MCI4009CP
MCI4010CP
MC I 401ICP
MC14012CP
MCI4013CP
MCI4014CP
MC14015CP
MCI4016CP
MCI4017CP
MC14021 CP
MC 1 4022CP
MC 1 4023CP
MC14024CP
MCI4025CP
MC I4027CP

11.31
L170
L3.59
LI.34
L1.70
0.21
L1.14
LI67

53p
539
19p

L1.60
19p

L1.42 MCI4500 seriesLI.17
S3p MC14510CP L1.26

L1.13 MCI4511CP L195
L1.17 MC I 4528CP 87p
LI.54 MC14543CP L2.00

19p MC14536CP E2.90
L114 MC I 4553CP L4.07

19p MC I 4558CP L1.79
78p MC14585CP EI.46

COMPLETE LIST
AVAILABLE ON
MC14500 SERIES.

SEND S.A.E.

MULLARD AUDIO AND RADIO MODULES
'LP 162 5W Audio Amp [4.20
LP 173 IOW Audio Amp [6.68
'LP 181 RF-IF [3.94
LP 18312 Stereo Pre -amp Module [4.32
LP 184/2 Very low distortion pre -amp stereo [7.18
LP 185 FM IF Amplifier [5.56
'LP 186 FM Tuner Module [6.88
'LP 400 Stereo Decoder Module [7.22
Data and suggested circuits available price 5p per Module.

MONSANTO LEDS AND DISPLAYS -THE FINEST IN THE WORLD
0.3' seven segment displays
Red Green Yellow
MAN7I MAN51 MANS1 common anode R.H.decimal [1.34
MAN72 MAN52 MAN82 common anode L.H. decimal [1.34
MAN73 MAN53 MANB3 common anode overflow (i. II [1.34
MAN74 MAN54 MAN84 common cathode R.H. decimal [1.34

LEDS
T1L209 type case, high intensity
MV5074B red ISp MV5274B
MV517413 orange 32p MV5374E1

green
yellow

329
32p

VOLTAGE REGULATORS
Motorola Variable
MC 1723CP2 pos. or neg. 2-37V I 5OrnA d.c. 49p
MCI461G positive 0-40V 500mA d.c. 4181
Motorola Fixed
MC7805CP 5V positive [1.28 MC7905CP 5V negative [1.80
MC781 2CP 12V positive 41.28 MC791 2CP I 2V negative [1.80
MC78I5CP I 5V positive [1.28 MC79I5CP ISV negative [1.80
MC7818CP 18V positive [1.28 MC79 I 8CP 18V negative [1.80
MC7824CP 24V positive [1.28 MC7924CP 24V negative [1.80
MLM309K 5V positive TO -3 can [I73

NOTE - NEW
ADDRESS FROM
NOV. 24th, 1975

TRIACS
MAC92-2 60V 0'8A, 29p
MAC92-6 400V 0 8A,

47p.
2146069 60V 4A, 59p.
2N6073 400V 4A. 74p.

SCRs
2N5060 30V 0 8A, 27p.
2N5061 60V 0 BA, 27p.
MCRI07-6 400V 4A, 47p.

Motorola Darlington
Transistors
M.12501 [1.69
M13001 LI 47
Motorola Plastic
Transistors
NI E340 45p
MJE370 60p
MJE371 7Ip
MJE520 55p
MJE2955 95p
MJE3055 65p

MULLARD
CONSUMER ICs
TAA350A [1.96
TAA550 60p
TAA570 £2.19
TAA630 63.80

'TA A700 [4.03
TAD100 LI.35
TBA480 LI.75
TBA480Q 42 84
TBA500 [2.42
TBA500Q 42.53
'TBASIO [2.42
TBASIOQ 42.35
TBA520 42.99
TBA520Q 43.08
TBA530 [253
 TBA530Q [262
TBA540 42.88
TBA540Q [2 97
TBA550 [4.14
TBA550Q 44-23
TBA560C 44.14
TBA560CQ [413
TBA570 41.38
TBA570Q [1 .47
TBA673 42.19

 TBA690 [2 23
TBA690Q 42.35
TBA700 [1.84
TBA7000 6196
TBA720AQ [2.23
TBA750 42.23
TBA750Q [243
TBA920 [3.68
TBA920Q [3.77
TBA990Q [3.77
TCAI 60B £2.84
TCAI60C 41,93
TCA270 44 09
TCA270 £4.19
TCA290A 6276
TCA420A LI.96

ICI COMPONENTS

Terms of Business Cash with order

Postage 30p U.K. LI Overseas

TRANSISTORS, DIODES, ETC.
2AC176/
128 6lp
2A13161
162 93p
AA119 9p
AAZI5 19p
AC122 19p
ACI26 19p
AC127 18p
ACI28 13p
AC 153
AC175K 30p
AC176 18p
AC176/181

18p
AC 187 188,
01 65p
AC I 88 30p
ACY19 30p
ACY20 I6p
ACY22 Bp
ACY22D 8p
ADI40 31p
AD149 4Sp
AD162 36p
AF 14 25p
AF I5 22p
AF 16 19p
AF 17 18p
AF 18 60p
AF 21 10p
AF 25 24p
AF 26 22p
AF 39 3 1p
AF239 40p
BA 102 16p
BA114 9p
BA154 8p
BA155 9p
BAIS6 9p

BAI63
BAI82
BAVIO
BAW62
BAW63
BAXI3
BAXI6
BB10513
BB1050
BC107
BC 107A
BC 1078.
BC108
BC 108A
BC108B
BC109
BC 1098
BC 109C
BCII3
BCII5
BCI21
BC131C
BCI36
BCI37
'BC147
BCI48
BC14813
'BCI49
BC 153
'BC 157
BCI58
BC159
BC170
BC 1778
BC178
BC179
BC208A
BC2 I4K
BC237
BC237A

78p
lap
9p
8p

35p
8p

10p
20p
19p
lip
13p
13p
13p
13p
13p
15p
17p
18p
10p
16p
16p
15p
20p
20p
10p

Bp
12p
8p

11p
12p
lip
13p
ISp
19p
18p
20p
10p
10p
Ilp
12p

BC23713 12p
BC238 9p
'BC238A 10p
BC238B 10p
13C238C 13p
BC239 Ilp
138CC223399C8 lop
BC261 12p
BC26 1 A 15p
BC268A lip
BC307 11p
BC307A 12p
BC30713 13p
BC308 10p
BC308A lip
BC3088 12p
BC309 Ilp
BC309B 14p
BC3I7 14p
BC318B 13p
BC3I9 14p
BC32013 16p
'BC321 14p
BC322 16p
BC327 15p
BC328 15p
BC337 15p
BC338 12p
BC347 I Ip
BC347A Ilp
BC347B 12p
BC347L 10p
BC348 10p
BC348A Ilp
BC3488 10p
BC349A 10p
BC349B 10p
BC349L 9p
BC350 Ilp

BC350A 12p
BC350B 13p
BC35IA Ilp
'BC35IB 13p
BC352 Ilp
BC352A Ilp
BC3528 13p
BC352L 10p
BC388 28p
BC445
BC446
BC447
BC448
BC449
BC485
BC486
BC487
BC488
BC489
BCX25
BCX26
BCX47
BCX48
BCY21
BCY58
BCY59
BCY70
BCY7I
BCY72
130115
BDI 17
'80124
BDI31
BDI32
BDI33
BDI35
BDI 36
BD137
'13D138
'00139

99p
15p
15p
15p
16p
15p
ISp
ISp
17p
17p
13p
15p
17p
lap
62p
lap
20p
249
28p
22.p
34p
45p
80p
40p
40p
49p
34p
35p
369
38p
4Ip

BDI40 45p
BD142 56p
BD144 L232
*SDI 57 46p
BDI59 52p
BDI60 [1.95
BDI65 42p
930166 46p
'30167 48p
80175 46p
BD176 50p
BD177 94p
BD178 58p
BD179 60p
BD 180 66p
BDI 81 [1.04
BDI 82 41.14
BDI 83 11.23
BDI 85 54p
BD186 6lp
BDI87 6Ip
BDI89 74p
BD190 79p
BDI95 56p
BD198 68p
BD199 75p
BD200 83p
BD201 11.60
BD203 [1.60
BD206 87p
80207 74p
80208 96p
BD232 (I.00
BD233 45p
BD234 7Ip
BD235 78p
8D236 55p
BD237 84p
BD238 96p
BD3 I 1 93p

Dept. P.E., Wellington Road
London Colney
St. Albans, Herts. AL2 IEZ
Postal orders only. -no callers
PRICES EXCLUSIVE OF V.A.T. WHICH MUST
BE ADDED AS SHOWN BELOW

V.A.T. except where marked thus these items 25,'
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600 WATTS PER CHANNEL

Connects to your loudspeaker or

loudspeaker socket.
The unit can

be connected to your existing

spotlight fittings or to our type A

or B fittings.

-----
including channel output plugs

and mains input socket.

ALL PRICES
INCLUDEand POST & PACKING

(These prices apply to the United Kingdom PAC

KING

lamps)

B.C. FITTING
£9.55 leach)

Type A
(less lamp)

B.C. FITTING
£1.95 leach)

E.S. FITTING
£2.12 (each)

Length 141/2

E.S. FITTING
£10.35 leach)

100 WATT SPOT LAMPS

Red, pink, yellow, green,

blue, clear. 1-18 eachg
Only I B.C. or E.S. Fitting

Type B 3 BANK UNIT
B.C.

(less lamps) FITTING
£6.90
(each)

E.S.

FITTING
£7.26
(each)

(less lamps)
B.C. FITTING

(each)

£15.60 (each) E.S. FITTING £17.00

Send 21 p for illustrated leaflet
price ist.

TRAFALGAR SUPPLIES

Dept.HT., STANDISH STREET,

BURNLEY, LANCS.

jaami
INDUSTRIAL PRICES FOR THE HOBBYIST

ALL 'BIG NAME' BRANDED GOODS
SAME DAY SERVICE

MONEY BACK GUARANTEE

I/C's

CA3028A
CA3035
CA3046
CA3048
CA3052
CA3089E
CA3090Q
CD4000AE
CD4001AE
CD4006AE
CD4009AE
CD4010AE
CD4011AE
CD4012AE
CD4013AE
CD4014AE

0.64

1.01

0.57

1.04

1.00

1.06
0.73
0.14

0.14

0.80

0.37
037
0.14

0.14

0.37

0.70

CD4015AE
CD4016AE
CD4017AE
CD4018AE
CD 4019AE
CD4020AE
CD4021AE
CD4022AE
CD4023AE
CD4024AE
CD4025AE
CD4026AE
CD4027AE
CD4028AE
CD4029AE
CD4030AE
CD4037AE
CD4041AE

0.70

0.37

0.70

0.70
0.37

0.74

0.70

0.65

0.14
0.50
0.14

1.14

0.37

0.60

0.75

0.37

0.63
ass

C04043AE
CD4044AE
CD4045AE
CD4046AE
CD4047AE
CD4048AE
CD4049AE
CD4050AE
100511
L03671
LM3091C
TAA621
TAA6618
TBA651
TBA800
TBA810
TBA820
741c ( Minidip)

0.69

0.62
0.93

0.88
0.60
0.37

0.37

0.37
1.17

1.17

1.25

1.76
1.14

1.03

0.89

1.00
0.60

0.18

TRANSISTORS

2N696
2N706
2N1711
2N2102
2N2369
2N2905
2N3053
2N3054
2N3055
2N3440
2N3442
2N3702
2N3703
2N3704
2N3706
2N3708

0.15

0.10

0.18
0.56

0.10

0.27
0.14

0.30

0.35

0.24

1.32
0.12

0.12

0.15
0.14

0.12

2N4036
2N4037
2N5296
3N128
3N140
3N141
40360
40361
40362
40406
40407
40408
40409
40410
40411
40594
40595

0.43
0.35

0.30
0.61

0.76
0.68

0.33

0.31

0.33
0.31

0.28

0.41

0.43

0.43

1.82

0.59
0.69

40636
40673
BC107
BC108
8 C109
B C237
BCY70
BCY71
BCY72
BFX29
BFX30
BFX84
BFX85
BFX88
B FY50
B FY51

B FY52

0C35

0.91

0.46

0.06

0.06

0.06
0.05

0.09
0.18

0.09
0.26

029
0.21

0.26

0.22

0.18

0.17

0.18

0.35

DIODES/ZENERS
E 194005/6/7

IN/4001/2/3/4 0.03 1N4148
0.04 BZY88 400mW.
0.15 All voltages 0.06

0A47 0.05

Terms: C.W.O. Add 10p P/P 8% VAT Cos/Mos
25% VAT OTHER

Send SAE for comprehensive Cos/Mos List.

ROWNSGEM LTD.
Rosebank Parade, Plough Road, Yeteley, Camberley, Surrey.

Phone No. 0252 871388

THE PROFFESSIONAL ORGANISATION FOR THE 'HOBBYIST'

SALE BY AUCTION
By Order of the Receiver and Manager, W. G. Mackey Esq..

Re R.S.D. Systems Limited.

PUBLIC ADDRESS
AND STAGE EQUIPMENT

including: Speaker and Amplifier Cabinets, Speakers and
Speakers in Cabinets; 14 Acoustic, H.H. Yamaha and other
Amplifiers; Yamaha YH S100 Horn Unit; Yamaha Bass
Stack; 16 AKG and other Microphones; Hayman Drum Kit;
Vox Electric Piano; 13 Hayman, Jedson, Yamaha and other
Guitars; 3 Wurlitzer Model 200 Professional Portable Elec-
tronic Pianos. A 30 Channel Mixer Console. Guitar cases,
drum skins, spot lights.

COMPONENT STOCK
Including capacitors, jack plugs and sockets, resistors, etc.,

which

FRANK GBOWEN LIMITED
(established

Will include in their Sale by Auction on Thursday, November
27th, 1975, at 2 p.m. precisely at their Salerooms at:

15 Greek Street, London W1
ON VIEW DAY PRIOR AND MORNING OF SALE

Catalogues 15p from the Auctioneers. 01-437 3244/5
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other half cycle DI is reverse biased, since the cur-
rent through R2 is now flowing in the opposite
direction, and consequently R2 is now included in
the total value of resistance effectively present.
Accordingly, the length of time of each alternate
half cycle of oscillation is different, and alteration
of VR I affects both the total time of one period and
the ratio of on to off times.

ZERO CROSSOVER
It is when the outputs of both oscillators are high

that the remainder of the circuit comes into opera-
tion. The resistor chain consisting of R4, R5 and
VR2 is across the mains supply. Whenever the volt-
age at the lower end of R4 is more positive than
the neutral line by about 0.7 volt, TRI base -emitter
junction is forward biased and so TRI becomes con-
ductive. Similarly, when the lower end of R4 is more
negative than the neutral line by about 0.7 volt,
TR2 becomes conductive. While either TRI or TR2
conduct for most of the time, neither does so when-
ever line and neutral voltages are almost equal.
Such a situation occurs only close to zero crossing
of the mains supply and the effect is to switch TR3
to its non -conducting state during that time. At
times far removed from zero crossing, with either
TRI or TR2 conducting, TR3 rapidly switches to its
conducting state also. Thus a train of pulses appears
at TR3 collector, each pulse starting just before the
mains zero crossing and ending just after. The
actual width of each pulse is determined by the set-
ting of VR2. which varies the proportion of mains
voltage actually applied to TRI and TR2.

TRIAC DRIVER
Since the pulses present at TR3 collector are not

of the desired polarity and are also at too high an
impedance, a further stage of amplification, TR4 is
included. Whenever TR4 is switched to its low
impedance state by a pulse from TR3, the effect is to
inject a current pulse into the triac gate at a time
close to mains zero crossing, so causing it to
conduct.

The triac, once conducting, continues to do so
until the end of the mains half cycle. If a further
pulse is present at its gate at next zero crossing, then
it continues to conduct for the next half cycle, and
so on. If no such pulse occurs, then triac conduction
ceases. Note that both start and finish of triac con-
duction, and hence of load current flowing, always
take place very close to mains zero crossing, so that
by using the circuit described here, interference to
radio and TV is eliminated.

Should the output of either oscillator be low
at any particular zero crossing, then the correspond-
ing diode in the AND gate, D2 or D3, will conduct,
so preventing the operation of the zero crossing
detector. Thus both oscillator outputs need to be
high for the triac to switch on.

The transistors specified for TRI and TR2 are a
high gain type to ensure that, despite the low level
of base -emitter current provided by the large value
resistor R4, sufficient collector current flows into the
base of TR3 to ensure reliable circuit operation.

Resistor R4 is quoted as being of + watt rating:
such a power rating is required, not because that
level of dissipation is present, but because the
greatest voltage it is possible to apply to lower
power resistors is less than the voltage present here.

Resistor RI I merely serves to provide a con-
tinuous d.c. path between gate and the appropriate
main terminal of the triac and serves no other part
in circuit operation.

PROVIDING A SUPPLY
he inherent low power consumption of cmos

i.c.s is used to advantage in the design of the flasher.
Since we are faced with the problem of providing
low voltage supplies in an item of mains driven
equipment, two alternatives are available.

Firstly, a transformer could be used. Now, the
total current consumption of all the circuitry present
is only 3mA. A suitable transformer would in fact
probably have a 50mA secondary and would be
almost as large as, and far heavier than, the
remainder of the components employed. The alterna-
tive of a series resistive dropper is attractive.
especially since one side of the output is necessarily
connected to one side of the mains in any case. It
is this second method that is used here. The total
power wasted in the series dropper R12 is about
f watt. (It is difficult to measure or calculate this
accurately due to the very distorted waveforms
present.)

It is not only the use of cmos that contributes to
the low power dissipation, for the employment of
pulses to gate on the triac in place of wasteful d.c.
reduces the power consumption at that point to
about 10 per cent of what it might otherwise have
been.

SMOOTHING
Very simple supply rail smoothing is all that is

required, and due to the large contribution made to
the relevant time constant by R 12 being so large,
C3 is correspondingly smaller than usual. The hum
level is about 80mV but this is of little importance.
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MAINS
INPUT

Fig. 4. Circuit board assembly and peripheral wiring

The values of the capacitors and resistors used in
the oscillators gave, in the prototype, about 35
flashes in 30 seconds, with the exact rate depending
on the setting of VR I. However, it should be
remembered that the tolerance on the value of
electrolytic capacitors is very large and consequently
it may be that such a rate of flashing will not be
repeated in units made elsewhere. Further, readers
may care to alter the flash rate to suit individual
requirements and for this it is suggested that a little
experimenting be undertaken.

The triac called for is 1.6A rating. Since the
switching on of cold lamps causes heavy surge cur-
rents to flow, loads of no greater than, say. 0.3A
should be employed. This corresponds to about 70
watts-ample for normal Christmas tree lights which
are usually of 26 watts to 40 watts rating. If greater
loads are to be controlled, then a triac of greater
current handling capacity will have to be used. The
circuit has been tested with 6A triacs and found
to be capable of supplying sufficient gate current to
switch them on. although in one case RIO needed
to be reduced to zero ohms.

It is unlikely that a heat sink will be required
with larger triacs (none is needed in the present
design), since it is greater surge rating that is then

,AP
:;N'S

obtained, and because current is passed to the load
only for about half the time, so reducing the aver-
age dissipation.

SAFETY FIRST
Practical construction is quite straightforward, but

there are a number of points to be borne in mind,
of which the question of safety deserves to be dealt
with first.

One side of the mains is connected to the nega-
tive rail of the circuit, and to reduce the chance of
breakdown of the insulation between that rail and
the metal box housing the unit, the side of the
mains so connected should be the neutral. At all
times bear in mind that there is a direct connection
to the mains, and remember to take the appropriate
precautions. that is: withdraw the unit's mains plug
before undertaking any modifications or adjustment.

CONSTRUCTION
The unit is constructed in a die-cast box, measuring

4 -fin x x I }in; this provides good protection
to enable the unit to withstand knocks without
damage, and also prevents accidental contact with
the internal parts --an important safety point.
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COMPONENTS . . .

Resistors
R1 150k11 R5 11(0 R9 680
R2 150k0 R6 22k0 R10" see text
R3 15k0 R7 4.7k0 R11 3.3k0
R4 560k0 1W R8 3.3k0 R12 33k0
All 5% 1W, except where

Capacitors
C1 4.7µF 16V elect.
C2 2.21.if 16V elect.
C3 220g 16V elect.

otherwise stated

Semiconductors
IC1 CD4011
TR1, TR2 2N2484
TR3, TR4 BCY71
CSR1 NAS 0164X (400V 1.6A)
D1, D2, D3 1N914
D4 1 N4007

Potentiometers
VR1 500142 01 watt pre-set
VR2 25k0 0.1 watt pre-set

Miscellaneous
Die-cast box, 44in 21in r 1fin
Tag strips
Veroboard, 0.1in pitch
Dual in line i.c. socket, 14 -way

All the components contained within the dotted
line in Fig. 3 are built on a piece of Olin pitch
Veroboard, 34 -in x !fin. A 14 pin dual -in -line i.c.
holder is employed to carry the cmos circuit, .so
that the latter can be kept safely until required. The
Veroboard is 'secured to the box lid by means of
two screws; these are fastened to the lid by nylon
nuts, which thereby provide insulation. The screws
are of such a length that sufficient thread remains
for the board to be retained by two further nuts.
Before placing the Veroboard in position, a piece of
similarly shaped thick card with two appropriately
placed holes is slipped over the screws to ensure that
nothing of the board's copper side touches the box
lid.

Connections are made from the Veroboard to the
remainder of the circuitry via the correct size Vero -
pins inserted from the copper side. Two well insu-
lated tag strips are fitted to the bottom of the box
and mounted on them are all the components sub-
jected to high voltages, i.e. the triac and its gate
resistors R 10 and R I I. power supply rectifier D4,
smoothing capacitor C3 together with resistors R 12
and R4.

FINAL CHECKS
With all the components except RIO assembled

and with the i.c. still not yet inserted, carry out a
final visual check that the box is firmly earthed and
that nothing else is in electrical contact with it. Fit
the lowest rating of fuse available in the mains plug,
and connect a 25 watt mains lamp as a load. This
is preferable to a string of typical tree lights at this
stage due to the tendency of such an array of going
open circuit at inconvenient times. With VRI and
VR2 at mid -travel, switch on. Monitor the d.c. volt-
age  present at C3 positive terminal. It should be
about I3V positive with respect to mains neutral,
and any large departure should be investigated and
corrected before proceeding further.

Next, fit a low value resistor temporarily for R 10:

a value of 33 ohm or 47 ohm will probably be suit-
able. The voltage at C3 will this time rise to about
7V and the lamp load should come on after a few
seconds (the delay is due to the time taken for C3
to charge to its working voltage). If it does not, or
flickers rapidly (actually at 50Hz) then the pulses
from the zero crossing detector are of insufficient
time duration to cause the triac to conduct its mini-
mum holding current before the pulse ceases; the
cure is adjustment of VR2 until a position is found
where the lamp is on at full brilliance.

Exceptionally, adjustment of VR2 may not bring
this about. The reason is insufficient current drive
to the gate of the particular triac used, in which
case a wire link in place of RIO should introduce
a cure. It is emphasised that such a step is unlikely;
out of five triacs tried by the author, only one was
of such a low sensitivity and then only when in a
cold room. It was persuaded to function as desired
by making RIO a short circuit.

HANDLING CMOS
Now comes the time to fit the cmos i.c.
A great deal has been written abotit the need for

elaborate precautions when handling these devices.
However, do you remember the tales we were told
about always using heat sinks when soldering tran-
sistors? How about that advice to keep the leads of
f.e.t.s. shorted together until wired in? The author
started off with cmos by following the advice on
handling given by the makers-and finished up by
ignoring most of them. Nevertheless, I strongly sug-
gest that constructors follow the advice below and
take chances at their own risk :

I. Before removing any cmos device from its
protective foam, earth yourself to discharge any
static built up on the body. Touching a good
earth is probably sufficient although an earthed
wire permanently connected to a finger ring or
metal watch strap is better.
2. Make circuit changes with the device re-
moved; use a socket (as in the present design)
to assist with this.
3. Insert the i.c. with all power off.
4. Use an earthed soldering iron.
5. Do not permit unused inputs to float. In
the present case, both inputs of each of the
four gates are tied together as a pair.

So, fit the i.c. and then switch on. After the usual
few seconds delay to allow C3 to charge, lamp flash-
ing will start and settle down to a rate determined
by the actual values of the timing capacitors and the
setting of VRI. If all is well, replace the 25 watt
lamp with the actual load it is required to run.
Try a larger value resistor for RIO and choose the
largest convenient value that gives reliable operation;
this selection of R 10 ensures that the triac gate is
not overdriven, so giving long term reliable circuit
operation.

The rate of flashing, its randomness and on -off
ratio can all be varied at will by selection of the
values of timing components in the two oscillators
and of course by variation of the setting of VRI.
Increasing the capacity of CI and C2 will give an
overall slower flash rate, while alteration of the
values of RI, R2 and R3 will vary the on -off ratio
and the degree of randomness to a wide extent.

As the unit is small and dissipates so little waste
heat, it can be stowed unobtrusively almost any-
where.
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Engine Analyser
FOR ECONOMY MOTORING ByD.HALEY

o complete this series of articles, the design
and construction of circuits required for strobo-

scopic testing of the ignition timing will be described.
followed by some notes on the instrument in use.

IGNITION TIMING LIGHT
The timing of the ignition on a car engine is set

in relation to the top dead centre position of No. I

piston, and timing marks are usually put onto a
visible part of the main crankshaft and engine, to
indicate the correct position of the crankshaft when
No. I spark plug fires. One mark will be on a part
of the rotating crankshaft assembly, usually the
fan belt pulley, and another mark on the main body
of the engine. When the two marks coincide the
distributor contacts should open. This adjustment
may be carried out by turning the engine by hand
and rotating the distributor so that the contacts are
just opening.

By using a stroboscopic flash fired from the spark
applied to No. 1 cylinder, the timing marks of the
engine are illuminated by the flash at the instant of
firing and the motion is visually frozen. By this
means the ignition timing and automatic advance
may be checked under dynamic conditions. A high
intensity Xenon strobe tube is used to produce a
flash bright enough for use in daylight. However.
the timing marks will be seen more easily if they
are painted white. A word of warning: the ignition
timing marks are usually in the vicinity of the fan.
which will be rotating at a high speed and capable
of causing serious injury or damage. The strobe
light may make the fan appear stationary, so take
great care to keep hand, leads. etc. well clear of the
fan and pulley..

CIRCUIT DESCRIPTION
The strobe tube requires several hundred volts

ionisation potential and a large positive pulse of
several kilovolts on the trigger electrode to initiate
ionisation. Once fired, the gas will only be extin-
guished when the ionisation volts fall to zero.

The 600 volt supply is produced by a Class C
oscillator circuit. The oscillator uses a 2N3055
transistor with peak tD peak rectification of the trans-
former secondary pulses. During the period between
flashes, CII charges to the full 600 volts, and dis-
charges through the strobe tube when ionisation
occurs. Series resistor R24 prevents ionisation being
maintained after the initial discharge of CII. R25
provides a discharge path for CII when the analyser
is switched off (Fig. 3.1).

The high voltage trigger pulse is provided by a
circuit comprising voltage step up coil T3, capacitor
C12, resistor R27. and a silicon controlled rectifier
CSRI. CSRI is fired from No. I spark plug via a
ferroxcube ring coupling unit.

On firing the s.c.r. discharges C12 through the low
voltage section of T3. The pulse produced is stepped
up to a sufficiently high voltage to trigger the strobe
tube. Zener diode D12 limits the anode voltage
applied to CSRI to 150 volts.
(Note that in Fig. 2.1, T2 should be T3.)

TUBE HOUSING
The strobe tube with its triggering coil, connected

to a 3ft lead, is mounted in a 12 inch length of
lin diameter Paxolin tube. This assembly can be
conveniently held by hand, or clamped in the best
position for illuminating the timing marks. Two
small slots fin wide x fin deep are cut in one end
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Fig. 3.1. Ignition Timing circuit. For connections see Fig. 1.2

of the tube, diametrically opposite, into which the
two outer connections of the strobe tube will fit.
The lead and coil are pushed into the Paxolin tube
from the slotted end until the strobe tube rests in
the two slots. It can then be fixed in position with
Araldite or wax.

Finally, use a small plastic cup or shroud about
I lin diameter by 2in long, cut a }in diameter hole
in the bottom, fit this into position to form a hood
over the strobe tube. Connect the other end of the
three core lead to the three pin socket which mates
with the strobe plug on the front panel. The pin
connections for the socket are shown in Fig. 1.2.

TRIGGER PICK-UP COIL
The trigger pulse for the strobe tube is picked up

through a coil on a I in ferroxcube ring inductively
coupled to the No. I spark plug lead. The coil is
made by winding about 10 turns of 7/.0076 wire
round the ferroxcube core, and fastening the two
leads together with adhesive tape.

About 7ft of wire is used, and the ten turns

So

made about the centre. The remaining wire can
then be twisted together to give about 3ft of
connecting lead to the trigger sockets on the instru-
ment front panel. Solder two banana plugs to the
ends of the leads.

BOARD ASSEMBLY
The shown in Fig. 3.2.

The board is a piece of Veroboard with 02in pitch
track, measuring 6.4in by 3.4in. It is bolted to one
side of the oscillator transformer. Since this makes
the bottom fixing holes of the transformer rather
inaccessible, the board is mounted on four fin long
4BA tapped spacers, fixed with }in screws from each
end. The holes in the transformer frame are slotted.
To position the spacers correctly, first bolt them to
the four 4BA fixing holes in the centre of the board.
Next fix to the transformer frame, tighten the bolts
on the transformer side, and remove the board leav-
ing the spacers on the transformer. The transformer
can then be bolted in position on the chassis and the
printed board replaced.
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Fig. 3.2. Board B component assembly. For external connections see Fig. 1.2
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WIRING IN
The transformer connections to the board should

now be made. to the colour coding shown on the
circuit diagram. The brown lead is not used and
should be taped up and tucked way. The
2N3055 power transistor is mounted on its heat sink
bolted to the rear top flange of the transformer
frame. Two 4BA clearance holes must be drilled in
the heat sink to line up with the holes on the trans-
former.

When bolting the transistor to the heat sink, the
mica washer and bushes must be used to insulate the
transistor case (collector) from the heat sink. Check
that there are no burrs which might puncture the
mica washer and cause a short circuit. Place a 6BA
solder tag under one of the transistor fixing bolts
for making connection to the collector. When fixed
in position, the transistor connections to the appro-
priate points on the printed circuit board should be
made. It now only remains to make the connections
to the sockets on the front panel and to the 12 volt
unregulated supply, after S3.

Positioning of boards on chassis

TESTI N G
The strobe circuit may be tested on the bench.

Connect the instrument to the mains and switch the
function switch to "Strobe". If the oscillator is run-
ning, a high pitched whistle will probably be heard
from the region of the transformer. A check can
be made with a high voltage meter at R24 or pin
B. where a reading of about 650 volts should be
obtained. To check the triggering, connect a 0.01
microfarad capacitor between CSR I trigger electrode
and +12 volts, using a clip lead in the socket con-
nected to B. The strobe tube should flash each time
the capacitor is touched onto the +12 volt supply.

USING THE ENGINE ANALYSER
The analyser can be supplied from the 240 volt

mains or. for engine tuning, from the 12 volt car
battery (but not from a 6 volt battery). Be careful
not to connect the battery to the "Battery" sockets
the wrong way round as this will damage a transistor
in the 10 volt regulator circuit.

The Paxolin tube which carries the strobe lamp LP2
also contains the triggering transformer. This can be
bought with the lamp. It should be connected to the
Xenon tube and all wires sleeved
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To use the battery charge facility, connect the
battery terminals to the "Battery" sockets, set
the function switch to "Battery Charge" and connect
the instrument to the mains. The meter will indicate
the charging current which can be switched for 2 or
4A with the "High/Low" switch. If the battery is
known to be flat, start in the "Low" position to avoid
excessive current on switching, on, which may blow
the 5A fuse.

For use as a voltmeter, no power is required. The
leads should be used in the meter sockets, with the
function switch set on d.c. volts.

CONTINUITY AND RESISTANCE CHECKS
this application power is required either from

mains or a 12 volt battery. When carrying out
checks on a car wiring, it is essential that the battery
be disconnected from the car. This is necessary
because the car wiring may be live at 12 volts and
would cause errors in reading or even a short-circuit
of the battery, with spectacular though undesirable
results. The leads for ohmmeter use are plugged
into the meter sockets.

Before commencing tests, set the meter to read
zero ohms with the leads shorted together, by
adjusting the "Set Ohms" control.

DWELL AND TACHOMETER
MEASUREMENT

For making measurements of dwell angle and
r.p.m., the following connections are made. Con-
nect the E terminal to the car chassis and c.b.
socket to the c.b. terminal on the car ignition coil.
If the circuits are to be supplied from the 12 volt car
battery. this should be connected to the battery
sockets. Set the "Earth" switch to whichever ter-
minal of the battery is connected to car chassis.
With the function switch set to "Dwell", start up
the engine. The meter will indicate, on the percen-
tage dwell scale, the proportion of the ignition cycle
for which the contacts are closed.

For dwell measurement it is not essential to have
the number of cylinders selected but it should not
be set to a number less than that for the engine
under test. For checking revolutions per minute, the
"No. of Cylinders" switch must be set to the correct
number. When the function switch is turned to
"Tach" position the meter will indicate engine speed
on the rev/min scale.

IGNITION TIMING CHECK
Here we must repeat the warning that this test

involves holding the, strobe lamp in the vicinity of
the fast rotating fan blades and great care must be
taken to keep well clear of them or a nasty accident
might occur. The timing marks will be much more
easily seen if they are marked with a dab of white
paint or chalk. The equipment is set up for the test
as follows.

Remove the lead from No. I spark plug, pass it
through the ferroxcube ring of the trigger coil, and
reconnect it to the plug. Connect the trigger coil to
its sockets on the front panel. Plug the strobe lamp
assembly into the front panel. If adjustment of the
timing is to be carried out, slacken off the distribu-
tor clamping bolt, but leave the distributor approxi-
mately correctly set, otherwise the engine will not
run. It will be necessary to monitor engine speed
while setting the ignition timing as the automatic
advance comes into action above about 1,000 r.p.m.

ADJUSTING THE DISTRIBUTOR
Start the engine and carefully hold the strobe head

so as to illuminate the timing marks. If convenient
it might be easier to tie the lamp in position before
starting the engine. Run the engine at the speed
specified in the car manual for ignition timing,
usually 500-600 r.p.m. The moving timing mark
should appear stationary in the light of the strobe
tube, and rotating the distributor body will alter its
position relative to the fixed mark. Adjust the dis-
tributor until the two marks coincide. When the
engine is speeded up, the mark on the pulley will
move anticlockwise to a more advanced spark posi-
tion, indicating the proper functioning of the auto-
matic advance mechanism. Switch off the engine
and tighten the distributor clamp. If triggering is
uncertain or irregular, reverse the trigger coil on
No. I spark plug lead.

CAPACITOR CHECK
It sometimes happens that the 0.22 microfarad

capacitor connected across the points in the distribu-
tor goes faulty, causing poor running and bad con-
tact wear. By closing the switch above the c.b.
socket on the instrument, an extra 0.22 microfarad
capacitor will be connected across the contacts. If
this results in better running, the distributor capaci-
tor should be suspected.
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by K. Lenton -Smith

TO a mathematician, electronics
might appear to be an excellent

application. In many branches of
electronics, this assumption would
be justified, but Electronic Music is
(among others) certainly an excep-
tion. In this case there are subjective
considerations that come into play
and, however theoretically perfect the
circuitry may be, criticial faculties
may reject the end product.

The eye may accept a monochrome
photograph of a London bus as
correct, but a colour print where the
red deviates in the slightest will be
found lacking: combining technical
and aesthetic aspects is often a
problem as the beholder (or listener)
becomes more acutely aware. Worse
still, he may not like either the
composition or its execution-in the
pictorial or musical sense!

IDYLLIC SOUND
An organist friend once heard a

really beautiful sound that a given
stop on the local church organ
produced, and he was determined to
have the same stop on his home -built
electronic organ. He loaded the back
of his car with expensive recording
equipment, went _to the church and
made a perfect tape of his idyllic
sound.

Back in his workshop, the tape was
played into a scope and careful trac-
ings of the waveform were made.
From this point, it was a simple matter
to synthesise the waveform, it would
seem. The outcome of this story
was that, despite achieving a perfect
replica of the waveform at various
frequencies, the musical sound bore
no resemblance to the original!

Even worse things can happen to
organ builders-like the chap who
found a sudden change in the wall-
paper pattern when a large elec-
trolytic exploded at the back of the
organ....

EASTERN PROMISE
The synthesiser represents one of

the best forms of combination of
technical and aesthetic aspects.

It may seem a little unusual to find a
Japanese musician highly proficient
in Western classical music: Ise°
Tomita's two albums have a different

approach to the classics. Whereas
Walter Carlos usually tries to
produce the sound of a full orchestra,
Tomita employs a fair amount of
licence with Debussy (Snowflakes
are Dancing: RCA ARL1-0488) and
Moussorgsky (Pictures at an Exhibi-
tion: RCA ARL1-0838).

Owners of synthesisers will find
the equipment schedule for "Snow-
flakes" interesting, especially the use
of Mellotron to supplement the Moog.
The record sleeve points to the fact
that, apart from sheer technical
ability at the keyboard, multi -record-
ing facilities of a complex nature are
a vital necessity.

Both records are extremely expres-
sive in their treatment of these
composers works. Followers of Pop
Groups will probably not care for
them any more than the strict classics
devotees will-but they are different,
at any rate. I find them encobraging
as I do not believe that Electronic
Music should be totally immersed
in light music, as it tends to be for
the most part.

TAPE RECORDING
If the reader is a practising

musician, he will appreciate that there
is no finer form of criticism than
listening carefully to tape recordings
of his own efforts! Fluffy fingering,
dominant sevenths that should have
been diminished and ragged timing
all come over with demoralising
clarity. "Play it again, Sam", as the
man said....

The average commercial tape
recorder is not ideal for synthesiser
recordings: even a stereo machine,
as both amplifiers normally have to
be switched into the same mode.
There may be sound on sound
facilities but a second machine might
have to be used-with the attendant
problem of small differences in
capstan speeds.

A purpose designed recorder with
four heads would be the ideal.
One set of heads could be arranged
to operate across the whole tape
width, the second pair being stacked.
Careful arrangement of head switch-
ing would enable each track to be laid
down in turn and the resultant build-
up monitored at any stage.

With the mixer facilities of the
P.E. Minisonic, for example, the

last track could be played "live" with
the recording of the previous tracks.
Most readers will have found that
re-recording from one machine to
another soon reduces quality to an
alarming degree so that stacked
heads and independant R/P ampli-
fiers are essential.

It would be interesting to hear
how readers who have completed

 the P.E. Synthesiser or Minisonic
are coping with this problem.

MECHANICAL VIBRATO
When readers write for advice on

making a Leslie -type speaker, they
have to be warned that the task
is not as simple as it would appear.
Despite there being various sophis-
ticated electronic vibrato methods,
the combination of f.m. and a.m.
given by rotating devices is in
demand-the sound of the Leslie 145,
for example. The manufacturers will
be heartened by my having to report
that the average organ -builders work-
shop looks like a Leslie graveyard-
rotors and horns tried, tested and
rejected 1

It is fairly simple to make a small
rotor from foamed polystyrene (or
even manage to buy one occasion-
ally) but these absorb a good deal
of the signal, even if easy to drive at
the required vibrato speed with a

small synchronous motor.
A heavier, wooden rotor is pre-

ferable but requires a more powerful
drive: motors with brushes have to
be ruled out owing to noise and it is
normally difficult to find a sufficiently
powerful synchronous type. Ball
races will give rise to noticeable
rumble, so that Oilite sleeve bearings
mounted in rubber would be a better
choice.

Wind noise is always a problem,
especially with rotating horns. Two
horns, one a dummy for balancing,
can be made from fibreglass tissue:
by arranging. these above a cross-
over -fed driver unit, strong high -
frequency vibrato can be obtained.

Alternatively, a pair of back-to-back
miniature speakers on the end of a
rotating arm might be simpler to
arrange, using slip rings for signal
connection. In this case, a counter-
balance on the arm will be necessary,
but the choice will depend on how
quietly and efficiently this section of
the speaker system can be made to
work.

INFINITE BAFFLE
Reverting to the bass speaker,

some alleviation of the considerable
attenuation of the infinite baffle can
be arranged by a small, felt covered
slot at one edge of the baffle. The
whole job demands good engineering
of a mechanical, rather than elec-
tronic, nature: the constructor will
soon discover why the commercial
version is relatively expensive-in
short, know-how!
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NEXT MONTH

Road -Ice Warning
Indicator
Monitor prevailing driving conditions with this
simple device and obtain an early warning of
impending icy conditions.
Warning is given by a flashing I.e.d. mounted on the
car dashboard.

Audio Compressor
This simple compressor maintains a constant output
over a wide range of input levels.
Applications include : compensating for fading in
radio signals; preventing tape saturation when
recording material of wide dynamic range; prevent-
ing transmitter overmodulation-and many others.

Digital Logic
Checker

A cheap and invaluable tester which displays
visually the logic conditions of any in -circuit i.c. up
to sixteen pin.

New series...

Using CMOS

Digital I.C's
An introduction to this important new solid state
technology. Operating principles, practical guidance
in handling and experimenter's circuits are all pro-
vided for getting to know these versatile logic
packages.

PRACTICAL
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ENGINEERS

YOURSELF FOR A

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

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

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

learn. ever did.
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Post to address below.
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Now...the most exciting Sinclair kit ever

The Black Watch kit
At E17.95, it's
* practical -easily built by
anyone in an evening's
straightforward assembly.

*complete -right down to
strap and batteries.

* guaranteed. A correctly -
assembled watch is
guaranteed for a year. It
works as soon as you put the
batteries in. On a built watch
we guarantee an accuracy
within a second a day -but
building it yourself you may be
able to adjust the trimmer to
achieve an accuracy within a
second a week.

The special features of The Black Watch
Smooth, chunky, matt -black case,
with black strap. (Black stainless -
steel bracelet available as extra -
see order form.)

The Black Watch by Sinclair is unique.

Controlled by a quartz crystal...
powered by two hearing aid
batteries... using bright red LEDs to
show hours and minutes and
minutes and seconds... it's also
styled in the cool prestige Sinclair
fashion: no knobs, no buttons,
no flash.

The Black Watch kit is unique,
too. It's rational -Sinclair have
reduced the separate
components to just four.
It's simple -anybody who can

use a soldering iron can
assemble a Black Watch without

difficulty. From opening the kit to
wearing the watch is a couple of

hours' work.

Large, bright, red display -easily read
at night.
Touch -and -see case -
no unprofessional buttons.

Runs on two hearing -aid batteries
(supplied). Change your batteries
yourself -no expensive jeweller's
service.
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The Black Watch -using the unique
Sinclair -designed state-of-the-art IC.
The chip...
The heart of the Black Watch is a
unique IC designed by Sinclair and
custom-built for them using
state-of-the-art technology -
integrated injection logic.

This chip of silicon measures only
3 mm x 3 mm and contains over
2000 transistors.The circuit includes

a) reference oscillator
b) divider chain
c) decoder circuits
d) display inhibit circuits
e) display driving circuits.

The chip is totally designed and
manufactured in the UK, and is
the first design to incorporate
all circuitry fora digital
watch on a single chip.

Batteries

Take advantage of this no -risks,
money -back offer today!
The Sinclair Black Watch 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 correctly -assembled watches
are guaranteed for one year.
Simply fill in the FREEPOST order
form and post it -today!

Price in kit form: £17.95 (inc. black
strap, VAT, p&p).

Sinclair Radionics Ltd,
London Road, St Ives,
Huntingdon, Cambs., PE174HJ.
Tel: St Ives (0480) 64646.
Reg no. 699483 England. VAT Reg no 213 8170 88

...and how it works
A crystal -controlled reference is used
to drive a chain of 15 binary dividers
which reduce the frequency from
32,768 Hz to 1 Hz.This accurate
signal is then counted into units of
seconds, minutes, and hours, and on
request the stored information is
processed by the decoders and
display drivers to feed the four
7 -segment LED displays. When the
display is not in operation, special
power -saving circuits on the chip
reduce current consumption to only
a few microamps.

LED display

Trimmer

Complete kit

07.95!
The kit contains
1. printed circuit board
2. unique Sinclair -designed IC
3. encapsulated quartz crystal
4. trimmer
5. capacitor
6. LED display
7. 2 -part case with window in

position
8. batteries
9. battery -clip
10. black strap (black stainless -

steel bracelet optional extra -
see order form)

11. full instructions for building
and use.

All you provide is a fine soldering
iron and a pair of cutters. If you've
any queries or problems in building,
ring or write to the Sinclair service
department for help.

Quartz crystal

2000 -transistor silicon integrated circuit

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

Please send me

(qty) Sinclair Black Watch
kit(s) at £17.95 (inc. black
strap, VAT, p&p).

(qty) black stainless -steel
bracelet(s) at £2.00
(inc. VAT, p&p).

Name

Total £

1

* I enclose cheque for £
made out to Sinclair Radionics Ltd
and crossed.

* Please debit my Barclaycard/Access/
American Express account number

Address

P. E.12

Please print. FREEPOST -no stamp required 'Delete as required'
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 Panning between channels
q+ Twin VU meters for visual

monitoring
iP Headphone amplifiers for

aural monitoring
 Switchable pre -fade monitor-

ing offers a cueing facility
 Extension facilities enable

extra channels to be added

A miniature, battery operated, six -channel -into -two stereo mixer

I As -r month we looked at the circuit details and
I...facilities of the Minimix 6; this month construc-
tion and final testing are dealt with.

CONSTRUCTION
The details given for the construction of the Mini -

mix 6 are based on the use of the instrument case
illustrated. The instrument itself is extremely com-
pact and there is thus very little margin for dimen-
sional error in cutting the front panel or in assembly
of the various major components. Similarly the com-
ponents such as the potentiometers and switches
specified should be used, otherwise there can be no
guarantee that the electronic sub -assemblies will fit
cleanly into the instrument case.

Constructors who might feel too constrained by
the above requirements can take heart from the
fact that there is no reason, in principle, why a
larger case and alternative controls cannot be
employed. Indeed, some constructors who might be
in process of building a modular synthesiser may find
it an advantage to incorporate the Minimix 6 cir-
cuits in place of the generally simpler mixing circuits
normally employed.

The design of the p.c.b.s is such that alternative
.spacing between channels may easily be arranged
for during the preparation for etching. This applies
particularly to the p.c.b. used for the monitoring
switches where these latter items are to be located
symmetrically within the channel spacing on the
front panel of the mixer.

FRONT PANEL
Prepare the front panel first of all from the

details given in Fig. 3. The lettering and other
panel markings can be done at his time. On the

998

prototypes all panel markings were done with Letra-
set as follows:

42 point Manuscript Capitals Sheet 2564 for
"Minimix 6".
10 point Helvetica Medium for, other lettering
Sheet 1560.
Direction Arrows Sheet 2450.
Line Rules Sheet 2826.

When setting out the slider potentiometers mark-
ings note that the separation of the lines on sheet
2826 is exactly suited to the signal attenuation levels
shown marked between channel 6 and the left chan-
nel master fader. These rulings can therefore be
laid down in one go.

When all rulings and lettering are complete they
should be thoroughly burnished down using the
Letraset backing sheet and ideally given a protective
coating of clear lacquer such as .Letracote gloss or.
better still, "101" which is an exceptionally durable
fixative.

Make sure that the lacquering is applied to the
panel under relatively dust -free conditions and that
it is given a good chance to dry. When this has been
done, not only will the Letraset be protected, but it
will also provide a surface which can be easily
cleaned-and of course it gives a professional finish
to the mixer.

MEM



2011.5 ±0 5

HOLE DIAMETERS

A - 9mm
B - 7mm
C -32mm
D -2 mm

22

Fig. 3. Drilling details for the
front panel

Fig. 4. Side view of the front
panel showing spacer dimen-
sions

171 1.0.5

129.50.5

ETERS

P.F.L. SWITCHES
The next stage is to assemble the Jean Renaud

switches into their mounting frame and check that
they line up accurately with their respective cutouts.
The switch p.c.b. may then be fitted onto the switch
contacts and soldered into position. Note that the
tag contacts on the upper or white face of the switch
should be bent over the side of the switch as shown
in the photograph. This is preferable to snipping off
the contacts since this may loosen the assemblies
within the switch and can cause problems at a later
date.

The remaining components on the switching p.c.b.
can also be added at this stage including the wire
links for signal and power rail routing to the other
p.c.b.s (see Fig. 7). These should be about 80mm
long-a generous estimate-and trimmed to length
when the other boards are fitted.

The Pre -Fade links to the line amplifier circuit
board may be omitted since it is easier to attach
these to the line amplifier board and connect them
to the underside of the switching board at the
appropriate time.

The switching sub -assembly may now be fitted
to the front panel ensuring that the spacing between
the front face of the switch mounting frame and
front panel is at least 12mm.

156 25

SWITCH

all dimensions in mm

SWITCH
BOARD

HEADPHONE
BOARD

MAIN
BOARD

FADER CONTROLS 1 ' 1

11111111111111111111111111=111

A IA

FITTING THE SLIDER AND ROTARY
POTENTIOMETERS

Assembly of the front panel continues with the
fitting of the rotary and slider potentiometer. These
latter items should be carefully checked to ensure
that they are correctly orientated in the panel.

If the Tocosa potentiometers are used, terminal I

is at the earthy end and should be towards the base
of the front panel. Fig. 4 shows the stand-off dis-
tance required.

Because these potentiometers are very small it was
decided to employ 20k ohm stereo types and to strap
the tracks in parallel to improve the contact area.
In practice, comparison between potentiometers pre-
pared in this way shows a remarkably consistent
performance.

Terminals I and 3 should be trimmed so that they
are the same length as the plastic stand-offs at
the ends of the potentiometer. On the channel and
master faders only, the two terminals should be bent
over flush with the underside face of the poten-
tiometer and overlapped. The lower terminal will
have to be trimmed by about 3-4mm in order that
the overlap is clean.

In the case of the monitor fader the two terminals
should be bent outwards.
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CHANNELS
5-6

CHANNELS
3-4

CHANNELS
1-2

VU2ILI

RIGHT
PAN BUS

LEFT
PAN
BUS

XP6

p(R) PILl K J Y6

N RI NIL) MO) MIL)

0

MONITOR
FADE

0

TO OV RAIL
LINE AMP
UNDERSIDE
OF P.C.B1

MASTER
FADERS

XP5

Y5

R7
x P2 XP1 TO OV

RAIL/-'s LINE Amp
(UNDERSIDE OF PCBI

Y2 yi

CHANNEL FADERS

Fig. 5. Wiring arrangement of rotary pots and slider controls

WIRE LINKS
Attach all wire links as shown in Fig. 5. Those

marked N(R): P(R): P(L): N(L): K; J; M(R); M(L)
and Y I -Y6 should be about 100mm long and bent up
at right angles so that they lie parallel with and
against the under face of the switching p.c.b. XPI-
XP6 should also be about 100mm long and pass
beneath the switch mounting frame, flush with the
front panel, routed to the left-hand side of the cut-
outs for their respective pan -pots.

ROTARY POTENTIOMETERS
The rotary controls may now be fitted and wired

as shown in Fig. 5. The cases of the gain controls
should be joined with a stout copper wire soldered
to the corner of the case and to which are attached
the 100 ohm resistors on the earthy end of the gain
controls. This is the ground, or OV, link and a
flexible lead should connect it to the OV rail on the
underside of the line -amp p.c.b.

Wire leads QI-Q6 and VI -V6 should be about
100mm in length, routed through the openings in
the switch mounting frame and then bent up at right
angles to the front panel close to the underside of
the switching p.c.b. As with the other leads, these
will be connected to the line amplifier p.c.b. when
it is fitted. The 100k ohm resistors should now be
attached to the wiper terminals of the pan -pots.

A short piece of insulated sleeving is fitted to the
resistor lead -out wire where it passes adjacent to
the body of the pan -pot. With the resistors in posi-
tion and the other lead -out wire trimmed to about
6mm, the leads XPI-XP6 from the channel faders
should be trimmed and connected to their respec-

tive resistors after first passing a length of insulated
sleeving over them in order to protect and insulate
the joints once they have been made.

COMPONENTS . .

CHANNEL AMPLIFIERS
Resistors

R1-4 100ki2 (4 off) R8-11 100ki2 (4 off)
R5 3.9MD R12 3.9M f2
R6 10012 R13 100f/
R7 1001d2 R14-16 100kD (3 off)
All resistors 5% PA, carbon

Capacitors
C1 0.47µF 35V Tantalum
C2 680pF Ceramic
C3 0.47µF 35V Tantalum
C4 680pF Ceramic

*Potentiometers
VR1 101(0 log. miniature rotary
VR2 101d2 log. (made from parallelling tracks of

Tocosa 201a1 35mm travel stereo slider
controls. See text)

VR3 10kL1 lin. rotary
VR4 10k0 log. miniature rotary
VR5 10k0 log. as VR2 above
VR6 10ki2 lin. miniature rotary

Integrated Circuits
IC1-2 741 8 pin d.j.!. (2 off)

Switches
S1-2 Channel switch. Jean Renaud 2 -pole

change -over switches (6 off)

Sockets
SK1-7, 9 180 5 pin DIN sockets (8 off)
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Fig. 7. Component layout and wiring details
of the two p.c.b.s
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+VE
SUPPLY

-VE
SUPPLY-.

0V LINK
FROM LINE
AMP P.CB

BATTERY
COMMON

INPUT &
HEADPHONES,

SOCKET C.,
EARTHS

VU1IRI V02114
NIR) PIRI DRIVE IR NIL) PIL I DRIVE

TOW) HEADPHONE TO LI HEADPHONE
SOCKET VIA C13 SOCKET VIA C14

MONITOR DRIVE
r- FROM SWITCHING

ILI P.C.B.

Fig. 8. Details of the monitoring p.c.b.

The pan busses are now made up as shown in
Fig. 5. In order to keep cross -talk down to a
minimum one of the busses is made up with screened
wire, the screen itself being linked to the ground or
OV rail on the gain pots. The flying bus leads should
be left about 180mm in length.

V.U. METER MOUNTING
The V.U. meters are secured to the rear of the

front panel by means of a contact adhesive. Follow
the normal procedures for glueing making sure that
the mating surfaces are slightly roughened and free

COMPONENTS . . .
BUS AMPLIFIERS AND OUTPUT

STAGES
Resistors

R17-22  20ki2 (6 off) R33-34 331W (2 off)
R23-26 lookn (4 off) R35-36 10k0 (2 off)
R27-28 12kf2 (2 off) R37-38 10t2 (2 off)
R29-32 1.2ki2 (4 off)
All resistors 5% W carbon.

Capacitors
C5-6 10pF 16V Tantalum (2 off)
C7-8 1pF 35V Tantalum (2 off)
C9-10 2.2p.F 35V Tantalum (2 off)
C11-12 2,000pF Ceramic (2 off)

Potentiometers
VR7-8 10kf2 log. (made from parallelling tracks

of Tocosa 20k0 35mm travel stereo slider
controls. See text) (2 off)

VR9 Tocosa 20kf2 35mm travel stereo slider
control

Semiconductors
D1-4 0A90

Integrated Circuits
IC3-8 741 (6 off)
IC9-10 MFC4000B (2 off)

*Switches and Socket
SK8 0.25 stereo jack socket

Miscellaneous
*Printed circuit boards, *VU1-2 Flush mounting
type 3 (Lasky's), control knobs, sundry 6BA nuts
and screws. *Instrumental case type 22 (R.S.) or
Vero case 6525523E

*Eaton Audio (see advertisement)

from grease. A smear of glue should be placed on
the top edge of the meter in addition to the flat area
housing the movement. When the glue has set the
meters may be linked to their respective lead -out
wires from the switching p.c.b. The line -amplifier
p.c.b. may now be assembled in accordance with the
layout given in Fig. 7.

Input and ouput leads should be in the form of
screened wire 180mm in length. Attach the wire
leads (p.f.l.) for connection to the switching p.c.b.
On channels I to 5 these should be 30mm long
and 50mm long in the case of channel 6. Position
the p.c.b. loosely across the top of the slider poten-
tiometers and trim the connecting wires passing over
the underside of the switching p.c.b. so that they can
be formed into a 12mm diameter loop. Bend them
over and solder to their respective channels.

Connect the power supply, input/output monitor-
ing links and trim and connect the pan busses.
Finally, on this board, connect the OV link to the
gain controls and sliders, a 180mm OV link for con-
nection to the output socket, a 100mm OV link from
the switching p.c.b. and, lastly, the p.f.l. links to
the underside of the switching p.c.b.

LINE AMPLIFIER P.C.B.
The line amplifier p.c.b. may now be secured to

the front panel making sure that sufficient spacers
have been added to the screws. In the case of the
end directly below the meters a 6BA x 40mm screw
will be required since this will also provide support
for the meter drive and monitoring p.c.b.

Construct this latter p.c.b. following the scheme
shown in Fig. 8. The output leads to the head-
phone socket should be in screened wire about
180mm long. With all links connected as shown in
the schematics, this p.c.b. may be secured in place
and attention given to the preparation of the case.
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EXTEND I-EADPHONE
SOCKET JACK

SOCKET

Fig. 9. Rear panel layout

FITTING THE DIN SOCKETS
The specified case is manufactured from ABS and

is thus very easily worked. Layout of the input and
output sockets is shown in Fig. 9. Note that 6BA
screws may be used to secure the DIN sockets in
position and that if the holes for the screws are
made slightly smaller in diameter than the screws
themselves (i.e. 2.5mm), then the screws may be self -
tapped into the case and will hold the sockets
securely. This method is preferable to fitting back
nuts to the screws since the very small space involved
makes this latter procedure rather difficult.

Link pin 2 of the DIN sockets with the tab on the
case and then all the tabs together, for the 'input
and extend sockets only, leaving a 180mm flying
lead for connection to the p.c.b. Pin 5 on each of
the odd numbered sockets should then be linked to
pin 3 on its associated even numbered socket. The
330,i4F capacitors on the monitoring amplifier out-
puts are mounted on the stereo headphone socket as
shown and glued into position. From this socket
also is a separate 180mm OV lead to be connected
to the monitoring amplifier p.c.b.

BATTERY MOUNTING
Final preparations on the case entail the provision

of facilities for mounting the batteries. In the pro-
totype this consisted of fitting eight screws to the
floor of the case and linking these across with stout
elastic bands having an unstretched length of about
80mm. This method of securing the batteries has
the advantage of being very simple and has proved
to be quite adequate in normal use. Insulated pairs
of battery press -stud assemblies are used to connect
the batteries to the circuit boards.

The black' lead from one assembly and the red
lead from the other should be connected to the
appropriate coloured leads coming from the OV
rail on the line amplifier p.c.b. The remaining
leads from the press -stud assemblies are connected
to the 80mm leads of similar colour fitted to the
switching p.c.b. Connection of the input and out-
put leads should be made with the base of the
assembled front panel close against the front lower
face of the case. The leads should be trimmed so

OV BP& ON
LINE AMP. PCB.

OUTPUT
SOCKET

that they are just long enough to pass across the
base of the case and up to the highest terminal (2)
on the sockets.

CHECKING THE MINIMIX
Assembly is now complete and the batteries may

be inserted. Checking out performance entails the
provision of an input signal in turn to each channel.
A typical procedure is outlined below.

Switch on and observe that there is no reading
on either V.U. meter.

Close the battery check switch and observe a
reading of about + 1V.U. on each meter.

Set all gain controls fully anticlockwise.
Set all sliders to infinity.
Set the pan controls on channels I. 3 and 5 fully

clockwise and those on channels 2, 4 and 6 fully
anticlockwise.

Set the input/output monitor switch to, "input"
and close the p.f.l. switch on channel I.

Apply a signal of 1 V r.m.s. to channel I and
observe that the V.U. meter reading is OV.U.
Both meters will record under these conditions.
If a I V signal source is not available adjust the
gain control on channel 1 until a OV.U. reading
is obtained.

Close the p.f.l. switch on channel 2. The reading
on the right-hand V.U. meter should fall tc
-20V.U. (no deflection).

Set the input/output monitor switch to "output".
Both meters should read -20V.U. (no deflec-
tion).

Advance the slider control on channel I to the OdB
calibration. The left channel meter should now,
once again, read OV.U.

Operate the pan control on channel 1 through its
full travel observing on the meters that the
signal transfers smoothly from the left to the
right channel.

Restore the controls to the starting point again and
repeat these tests for all channels.
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MtNISONIC

Fig. 10. The Minimix with the
Minisonic

At some point it should be ascertained that sig-
nals are available at the output socket, in the correct
orientation, and similarly at the headphone socket.

THE "EXTEND" FACILITY
The facilities offered by the Minimix 6 may be

extended by the provision of additional channels and
an "Extend" socket has been included for this pur-
pose. A further series of input channels may be
assembled within a separate box. The pan and moni-
tor busses would be terminated in a DIN socket
with the pan busses linked, say, to pins 3 (left) and
5 (right) and the monitor busses linked to pins I

(left) and 4 (right). Pin number 2 would, of course,
link the OV rail.

In the Minimix 6 main box the extend socket
would be coupled directly into the pan and monitor
busses in accordance with the wiring scheme chosen
for the extension box and the two units linked by
a standard 5 -way audio lead. In this way the moni-
toring facilities in the Minimix 6 main box may be
used to monitor a virtually unlimited number of
additional channels.

INPUT SOCKETS
The arrangement of the input sockets on the

mixer is such that, although each channel may be
operated individually as a mono unit, channels may
be operated in pairs from a standard stereo -wired
DIN plug by means of the link which joins pin 5
on odd -channel input sockets with pin 3 on the even -
channel inputs. This facility enables stereo signals to
be handled without the necessity of separate signal
leads for each channel.

MAFD.

USE WITH A SYNTHESISER
The Minimix 6 may be employed in a great many

different ways but limitations of space do not make
it practicable to consider them all. Since the instru-
ment was specificially designed to be compatible with
the P.E. Minisonic Synthesiser, however, we will
illustrate two possible methods of operation in com-
bination with a synthesiser. Fig. 10 shows how the
synthesiser itself can provide five outputs (more if
required) to drive the Minimix 6.

If the instance illustrated a mono recording is
being made using two vco's a VCF, a ring modulator
and the noise generator. Let us say, for example,
that the vco's are tuned apart by a fifth. The out-
put of the ring modulator will then be a complex
chord. This output is sampled and routed to the
VCF where it is combined with the output of vco 2.
If the filter is programmed from the keyboard so
that its output passband varies in accordance with
the note being played we then have four distinct
sounds all having a direct relationship with one
another but vastly different in aural effect.

Finally we have the output of the noise generator
which provides the characteristic rushing effect of
white noise. Using the mixer in this way enables
a series of variations to be played and reorded very
easily either by repeating a phrase using the indi-
vidual channels separately or by mixing, in varying
degree the signals present in all five input channels.

Note: in the circuit diagram which appeared in
part I, the resistor below R17 should be R18 and
that below R2I should be R22. The input to channel
3 should be SK3 pin 3, to channel 4 SK4 pin 3, to
channel 5 SK5 pin 3 and to channel 6 SK6 pin 3.
Pin 2 on all sockets are earth.
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IMAM
NOTEBOOK

PEOPLE
The electronics industry both at

home and internationally is only as
good as its people. Happily, as the
old timers pass on there are
plenty of thrusting young managers
ready to take their place. And
although there may be fewer op-
portunities to start up in the
garage or the spare bedroom with
£100 of savings or an equivalent
loan from your father-in-law, it is
still a possibility.

A. Edwin Stevens started in the
back bedroom of a semi with the
legendary £100. It was in 1935 and
his project was the first electronic
hearing aid to be worn on the body
rather than carried round in a suit-
case. It still weighed over 21b.,
against today's jobs weighing well
under half an ounce, but it started
his company Amplivox on the way
to success. He has just retired but
stays on as a consultant to the
company he founded. He was
hearing aid consultant to Sir
Winston Churchill for the last
12 years of Sir Winston's life.

In entertainment electronics one
of Europe's most respected leaders
was Dr. Bohme who died un-
expectedly last September at the
age of 68. He was an example of
the German "economic miracle".
His family business at Dresden was
destroyed by bombing. In the post-
war period he came to KOrting
Radio and built it up in 20 years
from a turnover of 8 million D -

Marks to its present 340 million
D -Marks. Korting's main factory at
Grassau in the foothills of the
Bavarian alps is the most beauti-
fully sited I have ever seen and
Beihme had the rare distinction (for
a non -Bavarian) of being made an
Honarary Citizen of Grassau on his
60th birthday. Korting's mania for

quality and reliability resulted in a
big export business including
thousands of colour TV sets for
British rental companies.

Of the youngsters now coming
into their own I cite David C.
Elsbury who joined Racal as a
junior tester. He now heads up the
newly formed Racal-Tacticom Ltd
with a turnover of £30 million, the
two subsidiary manufacturing units
Racal -BBC and Racal-Mobilcal, and
he also has a seat on the Racal
Group main board. A child
prodigy? Not at all, just hard work
and gumption. More a case of
"local boy makes good".

Then there is Richard Gatehouse
who left the army in 1955 and set
up Brookes and Gatehouse in 1956.
He is this year's Gold Medal winner
of the Royal Institute of Navigation.

Gatehouse brought electronics to
the small boat owner with a range
of direction finders and echo
sounders, an electronic log and
speedometer and, more recently,
an analogue computer for the
sporting yachtsman which allows
even a novice to sail to windward
to best advantage and also in-
dicates whether the craft is sailing
at optimum speed off the wind. In
fact Gatehouse has developed such
a range of navigational aids that
they have virtually transformed
navigation for small craft. Perhaps
the greatest compliment to the
equipment is that some of it is
disallowed under ocean racing
rules!

OIL BONANZA
One reason why the professional

sector of the industry is holding up
so well is the spate of activity in
North Sea Oil. Everything is big in
the oil industry. Where lesser
industries talk in hushed tones of
spending a million, the oil men
talk in tens of millions. Those great
platforms are like small towns,
needing all facilities from crew ac-
commodation through to their own
airports and, of course, com-
munications.

The problem here is that the
distances to the land mass are
too great for v.h.f. or microwave,
and too short for reliable use of
h.f. radio. So those companies able
to supply tropospheric scatter
equipment are doing rather well. In
the past three years Marconi Com-
munications Systems has taken
orders worth £5 million for tropo
equipment. BP, Burmah,Occidental,
Mobil, Phillips, Signal and Total
have all majored on the equipment.

The most complex to date is the
network for Phillips Group centred
on the 1.75 acre rig at Ekofisk.
This rig separates gas from oil, the
gas being piped to Emden in West

Germany and the oil piped to Tee -
side in the UK. So tropo links are
needed to keep the rig in touch
with shore bases in both the UK
and Germany. But, in addition,
there are two gas compressor
sites en route to Germany so the
link in the south-east direction is
in three hops taking in the com-
pressor sites.

Yet another link will give com-
munication between the Ekofisk
platform to another platform in the
cod field, some 50 miles to the
north-west. The capacity of the
links varies but all are being sup-
plied with spare capacity. For ex-
ample the Ekofisk-Emden link is
engineered for 72 voice channels
although it will only carry 24 in the
first instance.

Meanwhile, sister company
Marconi International Marine has
been busy with the mobile com-
munications. All the h.f. and v.h.f.
required for communication with
supply ships and helicopters, and
also radar transponders and
homing beacons for the heli-
copters.

And in a world where ter-
rorism is now the rule rather than
the exception these rigs will need
defending. More radars and other
electronic sensors, and possibly
missile launchers, will be needed.

IEE/CEI SPLIT
The Institution of Electrical

Engineers, long disenchanted with
the Council of Engineering
Institutions, has finally given
notice that it will withdraw at the
end of next year. As the; second
largest member institute of the
CEI and contributing some 15 per
cent of total income, said to be
£30,000, this dramatic move could
be the beginning of a break-up for
the CEI.

The IEE view is that the CEI
should represent the views of
individual chartered engineers and
not, as at present, those of the
15 chartered institutions which
form the governing board. The CEI
have rejected the scheme which, in
effect, would have given chartered
engineers direct proportional
representation. The CEI point out
that if the IEE withdraws then IEE
members would lose their entitle-
ment to call themselves chartered
engineers. Few IEE members will
worry over a detail like that as the
whole world recognises the
abilities of those attaining IEE
membership. But the IEE say that
they have no confidence in the
success of an organisation pre-
serving the present concept of a
governing board after 13 years
experience of it.

The door may now be closed
but I believe it not to be locked.
There could yet be a reconcilia-
tion.
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Marshall'
Call in and see us 9-5.30 Mon -Fri 9-5.00 Sat

Trade and export enquiries welcome

A Marshall (London) Ltd. Dept. PE
42 Cricklewood Broadway London NW2 3ET
Tel 01-452 0161 2 Telex 21492
8 85 West Regent St Glasgow G2 200
Tel 041-332 4133
8 1 Straits Parade Fishponds Bristol BS16 2LX
Tel 0272 654201,2
& 27 Rue Denton Issy Les Moulineaux Paris 92
Tel 644 2356

Top 500 Semiconductors From the Largest Range in the U.K.
2N456 0.80 Orange 0.12 2145192 1.24 AF106 0.40 BC186 0.25 BF159 0.27 L00571 1.50 0C35 0.80
2N456A 0.85 2N3053 0.25 2145195 1.46 AFID9R 0.40 BC187 0.27 BF160 0.23 LM380 1.10 0C42 0.50
2N457A 1.20 2143054 0.60 2145245 0.47 AF114 0.35 BC207 0.12 BF163 0.32 LM381 2.20 0C45 0.32
2N490 4.00 2N3055 0.75 2/45294 0.41 AF115 0.35 BC208 0.11 BF166 0.40 LM702C 0.75 0071 0.17
2/4491 4.30 2143390 0.45 2N5295 0.48 AF116 0.35 BC212K 016 BF167 0-25 LM709 0072 0.25
2N492 5.00 2143391 0.28 2145296 0.411 AF117 0.35 BC212L 0.18 BF173 0.27 T099 0.48 OC,81 0.25

2N493 5.20 2N3391A 0.29 2145298 0.50 AF118 0.35 BC214L 0.18 BF177 0.29 BOIL 0.38 0083 0.24
2141396 0.22 2N3392 0.15 2145457 0.49 AF124 0.30 BC237 0.16 BF178 0.35 14DIL 0.40 ORP12 0.55
214697 0.16 2N3393 0.15 2N5458 0.48 AF125 0.30 BC238 0.15 BF179 0.43 LM710 0.47 953 1.80
2/4648 0.82 2143394 0.15 2N5459 0.49 AF126 0.28 BC239 0.15 BF180 0.35 LM723C 0.90 SL414A 1.80
214699 0.59 2143402 0.18 2N5492 0.58 AF127 0.28 BC251 0.25 BF181 0.36 LM741 SL810C 1-70
214706 0.14 2N3403 0.19 2N5494 0.58 AF139 0.65 BC253 0.25 BF182 0.35 T099 0.40 SL611C 1.70
2N706A 0.16 2N3414 0.20 2/45496 0.61 AF188 0.441 BC257 0.16 BF183 0.55 8131L 0.40 SL612C 1.70
2N708 0.17 2143415 0.21 2145777 0.45 AF200 0.65 BC258 0.16 BF184 0.30 14DIL 0.36 SL62OC 2.60
2N709 0.42 2143416 0.24 2N6027 0.45 AF239 0.65 BC259 0.17 8F185 0.30 LM747 1.00 SL621C 2.60
2N711 0.50
214718 0.23

2N3417 0.211
2143440 0.59

3N128 0.73
314139 1.42

AF240 0.90
AF279 0.70

BC261 0.25
BC282 0.25

BF194 0.12
BF195 0.12

LM748
BOIL 0.60

S
SLO4OC623 -593.104

2N718A 0.25 2N3441 0.97 3N140 1.00 AF280 0.79 BC283 0.25 8F196 0.13 14D1L 0.73 SL641C 3.10
214720 0.57 2143442 1.40 3N141 0.81 AL102 1.00 BC300 0.38 BF197 0.15 LM3900 0.70 SN78003N 2.92
2N914 0.39 2N3638 0.15 3N200 2.49 AL103 1.00 13C301 0.34 0E198 0.18 LM7805 2.00 SN78013N 1.95
2N916 0.28 2N3638A 0.15 40361 0.40 BC107 0.14 8C302 0.29 8F200 0.48 LM7812 2.50 SN76023N 1.60
2N918 0.32 2N3639 0.27 40362 0.45 BC108 0.14 BC303 0.54 BF225J 0.23 LM7815 2.50 SN76033N 2.92
214929 0.37 2N3641 0.17 40383 040 BC109 0.14 BC307 0.17 138244 0.21 LM7824 2.50 ST2 0.20
214930 0.22 2N3702 0.12 40389 0.40 BC113 0.15 BC308A 0.15 BF245 0.45 MC1303 1.50 TAA263 1.10
2N1302 0.19 2N3703 0.13 40394 0.56 BC115 0.17 BC309C 0.20 138246 0.511 MC1310 2.50 TAA300 1.80
2N1303 0.19 2N3704 0.15 40395 0.65 BC116 0.17 BC317 0.12 BF247 0.65 MC133OP 0.90 TAA350 2.10
2N1304 0.26 2/43705 0.15 40406 0.44 BC118A 0.311 BC318 0.12 BF254 0.19 MC1351P 0.80 TAA550 0.60
2N1305 0.24 2N3706 0.15 40407 0.35 BC117 0.21 BC337 0.20 BF255 0.19 MC1352P 0.60 TAA611C 2.10
2N1306 0.31 2143707 0.18 40408 0.35 130118 0.14 BC338 0.20 138257 0.47 MC1486 3.50 TAA821 2.03
2N1307 0.30 2N3706 0.14 40409 0-52 BC119 0.29 BCY30 i3.00 BF258 0.53 MC1469 2.75 TAA681B 1.32
2N1308 0.47 2N3709 0.15 40410 0.52 BC121 0.35 BCY31 0.115 BF259 0.55 ME0402 0.20 TBA6418 2.25
2141309 0.47 2N3710 0.15 40411 2.00 BC125 0.18 BCY32 1.15 BFR39 0.24 ME0-404 0.13 TBA851 1.69
2141671 1.54 2143711 0.15 40594 0.74 BC126 0.23 BCY33 0.85 BFR79 0.24 ME0412 0181 TBA800 1.40
2N1671A 1.87 2N3712 1.20 40595 0.84 BC132 0.30 BCY34 0.79 BFS21A 2.30 ME4102 0.11 TBA810 1-40
21418718 1.85 2N3713 1.20 40601 0.67 BC134 0.13 BCY38 1.00 BFS28 1.36 94E4104 0.11 TBA820 1.15
2141711 0.45 2143714 1.31 40602 0.61 BC135 0.13 BCY39 1.50 BFS61 0.27 MJ480 0.95 TBA920 2.30
2/41907 5.50 2N3715 1.50 40603 0.58 BC138 0.17 BCY4O 0.97 BFS98 0.25 MJ481 1.20 TIL209 0.30
2N2102 0.60 2143716 1.80 10604 0.56 BC137 0 17 BCY42 0.28 BFX29 0.30 MJ490 1.05 TIP29A 0-49
2142147 0.78 2N3771 2.20 40636 1.10 BC140 0-68 BCY58 0.30 BFX30 0-27 MJI91 1.45 TIP29C 0.80
2N2148 0.94 2143772 1.80 10869 1.00 BC141 0.68 BCY59 0.32 BFX84 0.24 14J2955 1.00 TIP30A 0.58
2N2160 0.90 2143773 2.65 40673 0.73 BC142 0.23 BCY70 0.17 BFX85 0.30 MJE340 0.48 TIP30C 0.85
2N2218A 0.22
2N2219 0.24

2143789 2.06
2143790 2.40

AC126 0.20
AC127 0.20

BC143 0.25
BC147 0.14

BCY71 0.22
BCY72 0.15

BFX87 0.25
BFX88 0.25

MJE2955 1.zo
MJE3055 0.75

T1P31A 0.62
TIP31C 1.00

2N2219A 0.26 2143791 2-35 AC128 0.20 BC148 0.14 BD115 0.75 BFX89 0.90 MJE370 0.15 T1P32A 0.74
2142220 0.25 2/43792 2.60 AC151V 0.27 BC149 0 15 BD116 0.75 BFY50 0.23 MJE371 0.75 TIP32C 1.25
2142221 0.18 2143794 0.24 AC152V 0.49 BC153 0.18 BD121 1.00 BFV51 0-23 MJE520 0.60 TIP33A 1.01
2N2221A 0.21 2143819 037 AC153 0.35 BC154 0 la BD123 0.112 BFY52 0-21 MJE521 0.70 TIP33C 1.45
2142222 0.20 2143820 0.114 AC153K 040 BC157 0.16 BD124 0.67 BFY53 0.18 MP8111 0.32 TIP34A 1.51

2N2222A 0.25 2N3823 0.78 AC154 0.25 BC158 0.16 BD131 0.40 BFY90 0.75 MP8112 0.40 TIP34C 2.80
2142368 0.25 2143904 0.27 AC176 0.30 BC160 0.60 BD132 0.50 BRY39 0.38 MP8113 0.47 TIP35A 2.90
2142369 0.20 2143006 0-27 AC176K 0.40 BC167B 0.15 BD135 0.43 BSX20 0.21 MPF102 0.30 TIP36A 3.70
2N2369A 0.22
2N2646 0.55

2144038 0.67
2/44037 042

AC187K 0.35
AC188K 0.40

BC16813 0.15
BC168C 0.15

BD136 0.47
80137 0.55

BSX21 0.29
BU104 2.00

MPSA05 0.25
MPSA06 0.31

TIP41A 0.79
TIP41C 1.40

2N2647 0.98 2144058 0.16 ACY18 0.24 BC16913 0.15 80138 0.43 BU105 2.25 MPSA12 0.35 TIP42A 0.90
2142904 0.22 2144059 0.15 ACY19 0.27 BC169C 0.15 BD139 0-71 C106D 0.65 MPSA55 0-25 TIP42C 1.60
2N2904A 0.24 2144060 0.15 ACY20 0.22 BC170A 0.15 B0140 0.87 CA3018A 0.85 MPSA56 0.31 TIP49C 0.70
2142905 0.25 2144061 0.15 ACY21 0.26 BC171 0.16 BD529 0.80 CA3020A 140 MPSUO5 0.65 TiP53 1.70
2N2905A 0-26 2144062 0.15 ACY28 0.20 BC172 0.17 BD530 0.60 CA3028A 0.79 MPSUO6 0.59 TIP2955 0.911

2/42906 0.16 2N4126 0.21 ACY30 0.58 BC177 0.28 BDY20 1.05 CA3035 1.37 MPSU55 0.63 TIP3055 0.50
2N2906A 0.21 2144289 0.34 AD142 0.57 BC178 0.27 BF115 0.36 CA3046 0.70 MPSU56 0.90 TIY43 0.28
2142907 0.22 2144919 0.95 AD143 0.61 BC179 0.30 BF117 0.55 cA3048 2.11 NE555V 0.70 ZTX300 0.13
2N2907A 0.24 2144920 1.10 AD149V 1.20 BC182 0.12 BF121 0.35 CA3052 1.62 148556 1.30 ZTX301 0.13
2N2924 0.20 2144921 0.83 AD150 1.15 8Y182L 0 12 BF123 0.35 CA3089E 1.96 NE560 4.48 ZTX302 0.20
2142925 0.20 2144922 1.00 AD161 0.50 BC183 0.12 BF125 0.35 CA30900 4.23 NE561 4.411 ZTX500 0.15
2142926 2N4923 1.00 AD162 0.50 BC183L 012 BF152 0.20 LM301A 0-48 NE565A 4.48 2Tx561 0.13

Green 0.12 2145190 0.92 AD161 PR 8C184 0 13 BF153 0.25 LM308 2.50 0C23 1-35 ZTX502 0.18
Yellow 0.12 2N5191 0.96 AD162 1.20 BC184L 0 13 BF154 0.20 LM309K 1-58 0C28 5.78 ZTX530 0 23

SN74141 0.85 SN74167 4.10
51474145 090 SN7417 1-25TTL integrated Circuits-Qual ty and Prices You Can't Beat SN74150 1.50 SN74175 0.90

SN7400 0.16 SN/4U9 5.22 SN7430 0.16 SN7448 0.90 SN7476 0.35 SN7493 0-45 SN74151 0.85 SN74176 1.44
SN7401 0-16 SN7410 0.16 SN7432 0.28 SN7450 0.16 SN7480 0.50 SN7494 0.82 51474153 0.85 SN74180 1.40
SN7401AN SN7411 0.25 SN7437 0.35 SN7451 0.16 SN7481 1.25 SN7495 0.72 SN74154 1.50 SN74181 1.95

0.36 SN7412 0.28 5147438 0.35 SN7453 0.16 SN7482 0.75 SN7496 0.75 SN74155 1.50 SN74190 2.30
SN7402 0.16 SN7413 0.35 SN7440 0.16 SN7454 0.10 SN7483 0.95 SN74100 1.25 SN74157 0.95 SN74191 2.30
SN7403 0.16 SN7416 0.35 SN7441AN SN7480 0.16 5/47484 0.95 SN74107 0.36 SN74180 1.10 SN74192 1.15
SN7404 0.19 SN7417 0.35 0.85 SN7470 0.33 SN7485 1.25 SN74118 1.00 SN74161 1.10 SN74193 1.15
SN7405 0.19 SN7420 0.16 SN7442 0.65 5917472 0.26 SN7488 0.32 SN74119 1.92 SN71162 1.10 SN74196 1-60
SN7406 0.45 0147423 0.29 SN7445 0.90 SN7473 0.36 SN7490 0.45 51474121 0.37 SN74163 1.10 SN74197 1.58
SN7407 0.45 5147425 0.29 SN7446 0.55 SN7476 0.38 SN7491 0.115 SN74122 0.50 SN74164 2.01 SN74198 2.25
SN7408 0.19 SN7427 0.29 SN7447 0.95 SN7475 0.50 5N7492 0.45 SN74123 0.60 SN74165 2.01 SN74199 2.25

LONDON -GLASGOW -PARIS
AND NOW

BRISTOL!
IT S OUR SERVICE THAT MAKES

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

US GROW

PW TELETENNIS KIT
As 'Gator.] 011 BBC Nationwide end In the
Daity Mail 2 Oct 74. Ideal game for wholi.
family. No need to modify your TV set. lust
.plugs in to aerial tiocket.
Parts Del as follow. A Rosistor Pack LI
P. & P. 20p. El Potentiometer Pack t1.311
P & P 20p. C Capacitor Pack t3,10 P.  P
20p. D Semiconductor Pack [14.511 P. & P.
20p, E IC SOO. VI P. & P. 20p, F Trans-
former CI .11 P & P 259. 0 PCB 1[7.110
P & P. 200. H Switches till P a P. 20p.
1 UHF Modular kit tl,50 P. 6 P 200
Special Price --complete kit excluding
case P P 50p Section. A -F Inv!
L23-1111 P & P 30p Amembly inetructions
with complet kit or 750 on request

P.C. Marker Pen Delo 33PC 0.87p.
Zamora 403MW, 11p; 1W. 17p.
IC Socket. 8 DIL 10p; 14 DIL 129; 18 OIL 13p.
Raalstors IAN 2p; fW 3p; 2}W 0P; 5W lOPI

IOW 12p.

Scorpio Car Ignition MI -812-50+ VAT.
1 IMF410V 81.50.
801130246 81-20. Transformer U.
OPTO and LEDs
Red. green and yellow.
0.16 diameter 319; 0-20 diameter 33p.
DL707 82.25 or 4 for U.
Minitron 81.55.

Cmos C rcuits (CD Range)
4000 0.36 4016 006 4030 0.87
4001 0.36 4017 1.72 4031 5.10
4002 0.30 4018 2.55 4037 1.03
4006 1.58 4019 0.06 4041 1.06
4007 0.36 4020 1.91 4042 1.38
4006 1.63 4021 1.72 4043 1.80
4009 118 4022 1.66 4044 1-S0
4010 1.18 4023 0.36 4045 2.65
4011 0.36 4024 1.24 4046 2.94
4012 0.36 4025 0.32 4047 1.65
4013 0-S6,1027 0.43 4049 0.61
4014 1.72 4028 1.50 4050 0.66
4015 1.72 4029 3S0

Veroboard
Copper Plain
0.1 0.15 0.1 0.15

2.5 x 3fin 36p 26p - 179

2.5 x Sin 40p 39p - 19p

31. x 3fin 409 39p - -
3} x Sin 45p 47p - 32p

31 x 17in (1.61 81.26 (1.00 (1.92

PINS x 36 30p 309
x 200 81-16 81.16

Trade end Retell Supplied

Potentiometers
Linear or Log Single Double
Rotary Pots 25p 60p
Rotary Switched 409 -
Sliders 45p 75p

Full range of capacitors
stocked. See catalogue for
details
Presets -Horizontal or Vertical
0.1w 89 0,3W 10p

Construction Kits
AV7 Aerial Amps
UH570 Transmitter
MUE7 Receiver for above
EW18 Electronics dice
EX20 Electronic Dice Sensor

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

TRY OUR GLASGOW SHOP

82-04
82.79
63.22
26.53
87-79
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"I MADE IT MYSELF"
Imagine the thrill you'll feel ! Imagine how impressed
people will be when they're hearing a programme on a
modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your

own modern transistor radio!
Practical lessons teach you sooner

than you would dream possible.
What a wonderful way to learn -and pave the way to a new,
better -paid career! No dreary ploughing through page after
page of dull facts and figures. With this fascinating
Technatron Course. you learn by building'

You build a modern Transistor
Radio a Burglar Alarm. You learn
Radio and Electronics by doing actual
projects you enjoy -making things with
your own hands that you'll be proud to
own' No wonder it's so fast and easy to
learn this way. Because learning becomes
a hobby' And what a profitable hobby.
Because opportunities in the field of Radio
and Electronics are growing faster than
they can find people to fill the jobs'

No soldering -yet you
learn faster than you
ever dreamed possible.

Yes. Faster than you can imagine,
You pick up the technical know how
you need. Specially prepared step-by-step
lessons show you sow to: read circuits
-assemble components -build things
-experiment. You enjoy every minute
of it!

You get everything you need. Tools.
Components. Even a versatile Muhimeter
that we teach you how to use. All
included in the course. AT NO EXTRA
CHARGE! And this is a course anyone
can afford. (You can even pay for it by
easy instalments.)

So fast, so easy,
this personalised course
will teach you even If
you don't know a thing
today!

No matter how little you know now.
no matter what your background or
education, we'll teach you. Step by step,
in simple easy -to -understand language,
you pick up the secrets of radio and
electronics.

You become a man who makes things.
not just another of the millions, who
don't understand. And you could pave
the way to a great new career, to add
to the thrill and pride you receive when
you look at what you have achieved.
Within weeks you could hold in your hand
your own transistor radio. And after
the course you can go on to acquire
highpowered technical qualifications, be-
cause our famous courses go right up to
City di Guilds levels.

Send now for FREE
78 page book -see how
easy It Is -read what
others say!

Find out more now' This is the gateway
to a thrilling new career, or a wonderful
hobby you'll enjoy for years. Send the
coupon now. There's no obligation.

POST

TODAY FOR

FREE BOOK

To ALDERMASTON COLLEGE, DEPT CPEO6
READING RG7 4PF

Also at our London Advisory Office, 4 Fors Street venue.
Moorgate. London EC2Y 5EJ. Tel. 01. 28 2721

Yes, I'd like to know more about your course. Please send
me free details -plus your big, 76-pape book that tells
about all your courses.

NAME

ADDRESS

POSTCODE

.4.111111

BIET
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

RST
VALVE MAIL ORDER CO.

I 6a WELLFIELD ROAD, LONDON SW 16 2BS

SPECIAL EXPRESS MAIL ORDER SERVICE
Op

11021 0.17
iN23 0.35
1885 0-88
18203 0.50
18256 040
1N645 0.16
187251 0.20
18914 0.06
1N4007 0.12
14113 025
18202 023
20371 0-75
20381 022
N1414 040
20417 045
28404 0.28
28697 0.10
28698 0.20
21406 012
287061 0.12
28708 0-15
28709 040
281091 0-55
2141131 0-25
281132 324
281302 0.18
 N1303 0.18
281304 0.25
281303 0.22
281306 0.28
281307 0.28
281304 0.28
282147 0-78
2N2148 060
2N2160 0.78
2N2218 0-23
282219 0.25
282369 0.16
2712444 1.99
282613 0.75
282646 0.50
282904 0.20
2712904A 0-26
282906 020
282907 0-23
282924 0-18
282925 045
282926 0-12
2713054 048
2N3055 0-45
283702 0-1/.
2713705 0-15
2713706 0-11.
2713707 048
283709 040
283710 0-11
2143711 0-11
2243819 048
284289 040
2715027 0.53
285088 043
28301 049
24304 1.15
24301 075
28703 1.00
11129 0.20
AAZI2 0.75
AAZ13 0.12
AC107 051
AC126 0.25
AC127 0.25
AC128 0.15
AC187 021
ACI88 0.20
ACY 17 040
ACY18 0.27
ACY 19 0-27
ACY20 0-22
ACY21 0.22
ACY22 0.18
ACY27 045
ACY28 045
ACY39 0.78
ACY40 0.22
ACY4l 0-22
ACY44 0-82
10140 040
AD149 0.50
10161 044
AD162 044
AF106 040
AF114 0.25
AF115 046
AF116 0.23
AFII7 044
AF118 047
AF1I9 0-20
AF124 040
AF1.25 0-30
AF126 0-30
AF127 0-30
AF139 0.41
AF178 0.55
AF179 005
AF180 0-55
AF181 0.50
AF186 0.48

\l/.11
krZ12
.40Y26
tf3Y27
..Y24k8Sy298

.tlY3906 0 25 liTZ1 .5

0.20 151Z10
18Y51 040 B2Y88
441(53 0.20 0111
58155 0.20 CR91/05
A81(62 0.25 C1031/40
AVM 0.33 C84B
ABZ21 1.00 061011
A13223 0.75 1313000
AU104 1.00 D1003
5144:1(124170 01:1540 1)1)1)1)000076

BC108 0.13 DD008
BC109 0.14 GD3
BC113 015 01)4
BC115 0.20 0115
BC116 0.20 01)8
BC116A 023 01)12
BC118 020 GET102
BC121 0.20 llET103
BC122 0.20 GET113
BC123 0.68 GET114
BC126 0.65 0ET115
BC140 0.55 GET 116
BC147 0.10 GET120
BC148 0.08 OET872
BC149 0.10 GET875
11C157 0.14 GET880
BC158 0.12 GET881
BC160 0.63 GET882
BC189 014 0ET883
IICY31 0.45 GEX44
5/3c0Y1333

838 05X9412
015 OEX43/1

BCY94 0.45 OJ3M
BCY38 0.55 0,101

BBCCYY430° 01:850 110.1257MM

13C142 0.30 H01005
BCY70 0.18 1181001
BCY71 0.22 MAT100
BCZ1O 0.80 MAT101

B 1 005M1121IF1211.00 IAl2

BDY11 1.45 MJE2955
BF1111 0.20 MJE3055
112167 0.25 MPF102
BF173 0.23 MPF103
BF181 0.35 MPF104
BF184 0.22 MPF105

BBF99543 010 NKT129
0.22 NKT 128

BBFF19°65 0.15 NKT213
013 NKT2Il

BB;149978 00-.2155

BF X12B9X61 0012 °1225

BFXI3 0.20 NKT219
BBB 2330: 000 229888

BFX63 0.50 NKT271
BFX84 0.25 NK
BFX85 0.28 N
BFX86 0.25
BFX87 0.25
BFX88 0.24 NKT277
BFY 10 0.50 NKT278
BFY1I 0.50 NKT301
BFY 17 0.40
BFY14 0.45

NKT304
NKT403

BFY19 0.55 NKT404
BFY24 0.45 NKT678
BFY44 1.00 NKT713
BFY50 0.21 NKT773
BFY51 0.20 NKT777
BFY52 0.20 015BFY53 0.17
BFY64 0.36

016
0147BFY90 0.81 0.170

00°A111777931

0A74

01015
08
0/86
0190
0191
0195
01200
01202
01210
0.1211
012200
0.12201
OAZ202
OAZ203
012204

Op

1.15 BY213
2.00 BYZIO
"5 BYZI10.33
0.25 BYZ12
0.35 BYZ13

BR100 0 40
BBX27 0.50
B8X60 0.93
1141176 018
B8126 0.17
11131(27 0.20
BBY51 0.50
1141(951 012
13£1195 0.12
BT 102/500R

075
BTY42 0-92
BTY79/10011

0.75
STY79/400R

150
BY100 047
BY126 014
BYI27 012
111182 045

Op

0.25 OAZ205
0.45 0AZ208
040 012207
0.40 0AZ208
0.42 012209
145 012210
0.60
0-10
055
0-35
0.50
1.90
3.50
0-15
0.15
0.25
040
048
0.83
0.10
043
045
010
040
040
045
020
0-90
045
050
030
0.40
040
045
045
0.40
0.08
045
045
040
040
046
0-50
0.50
0.20
040
0.25
040
045
047
043
147
0.77

0.36
0.35
0.36
045
030
025
0.25
0.24
0.40
0.45
0.45
nas
0.30
0.25
0.24
0.20
0.20
0.20
0.20
0.25
0.20
0.25
0.86

012211
012222
012223
01Z224
012241
012242
012244
012246
012290
0016
OC18T

0°22°
0023

0°0'954

0%906

00° 099325°

0C36
0%04421

0043
0044
0C4431
0045
0C45M
0C46
014547

0059
0066
0070
00CC7721

0073
0074
0075
0076
0077
0078
0079
0081
01481144D

00811)111
00812
0082
c)000,8423D

0084

00092124
00123

°OCC

1

14309

0026441

00170
0C171
00200
00201
00202
00203
000204
00205
0C206
00207
00460

0.75 0%04.47704

1.00 ORP1-2
0.30 ORP60
0.30 ORP61
0.25 sxgg

9:738 88X813335102 X
0.12 8X640
002 8X641
g.12 43E642

0.15 :X66444

0.15

010 TIC44
0.18
0.15
0.15
0.07
007
007
008
006
020

fp
0.45
045
045
040
040
0-40
0.40
0416
0-46
0.45
0.25
046
0415
046
0438
1.00
300
040
1.00
1.23
140
0.40
0.40
0416
046
0.40
0.66
0430
0416
0.40
040
0.20
0.17
040
0.18
047
040
040
0430
040
1318
0.18
0.28
040
040
0.30
0.80
0.54
0-25
040
0.20
0-28
040
0-18
045
048
045
047
040
0.38
1.00
1.10
0.40
1.14
040
040
040
040
0-75
140
140
075
140
1.75
1.10
140

040040

140
040
045
048
0.20
0-45
045
0-75
0-75
0-80
045
045
049

1'15/30P 0-75
V30/201P 0-75
160/201 0-50
V60/201P 1376
X1101 1310
XA102 0.18
XA151 0-15
XA152 0.15
XA161 0.26

035 X116- 045
0.50 XB101 0.48
045 XB102 040
0.45 XB1O3 045
0.45 7113113 0.30
0.45 XB121 048

Open daily to callers: Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors Closed Sat. 1 p.m. -3 p.m.

Terms C.W.O. only Tel. 01-677 2424-7
Post and Packing I2p par order.

V.A.T. Transistors 15°,,. Integrated Circuits 8",.

EP
28170 0.10
Z8271 0.18
ZT21 0.25
ZT43 0.25
ZTX107 0.12
ZTX108 010
ZTX300 0.13
ZTX304 0-24
ZTX500 013
ZTX503 016
ZTX531 0.25

1112TZGRATED
CIRCUITS
7400
7401
7402
7403
7404
7403
7406
7407
7408
7409
7410
7411
7412
7413
7416
7417
7420
7422
7423
7425
7427
7428
7490
7432
7433
7437
7438
7440
744118
7442
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7482
7483
7484
7486
7490
749IAN
7492
7493
7494
7495
7496
7497
74100
74107
74110
74111
74118
74119
74121
74122
74123
74141
74145
74150
74151
74154
74155
74158
74157
74170
74174
74175
74176
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199

016
0.16
016
018
0.26
0.22
0.42
0.42
0.28
0.28
0.16
0.25
0.30
0.36
0.38
036
018
025
0.37
037
0.37
040
0.16
037
0.37
0.37
0.37
0.22
092
0.79
016
016
016
0.16
0.16
0.36
0.38
0.41
0.42
0.59
0.45
060
0.87
140
1.00
0.47
0416
1.00
0.70
0.70
040
0.110
0.05
3.87
1.89
0.45
0.50
0.86
0.90
1.68
0.50
0.70
1.00
0.90
1.26
1.75
1.00
2.00
1.00
140
0436
242
147
1.10
326
2.00
2-00
2-00
2.00
1.30
1.10
1.20
1.20
2.77
242

Plug in socket
-low profile
14 pin Dili

0-15
16 pin DIL

017

Prices cornet
when going

to press.
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MARKET
PLACE

Items mentioned 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 cpncerned. All quoted prices are
those at the time of going to press.

NEW "CURRENT DUMPING"
AUDIO AMPLIFIER

An amplifier using a new tech-
nique in the output stage termed
"current dumping" is announced
by Quad.

Basically, a current dumping
amplifier consists of a heavy duty
high power amplifier (the current
dumpers) which provides most of
the current drawn by the load, and
a very high quality low power
amplifier which provides the con-
trol, so arranged that any error in
the output stage is exactly compen-
sated by an error signal from the
low power section. Performance is
solely dependent upon the low
power amplifier which can be made
very good indeed.

Since the linearity of the output
devices is not important, biasing is
unnecessary and crossover and
thermal tracking problems dis-
appear. The output devices them-
selves need not be matched and
inherently more reliable types may
be used.

The Quad 405 is the first practical
realisation of this new circuit.
Designed to drive modern low
efficiency loudspeakers, the 405 has
an output of 100W per channel
into 8 ohms with total distortion
products of less than 0.01 per cent
at mid -frequencies. Since there are
no internal adjustments, nothing
can ever go out of alignment and in
the unlikely event of a component
failure, replacement can be effected
and performance restored without
re -alignment.

The Quad 405 has a recom-
mended retail price of £115.00 plus
VAT and is available from Quad
appointed retailers.

CATALOGUE ROUND -UP
Now that most of the dust has

settled after the great VAT storm.
we have been inundated with new
catalogues from distributors over
the last couple of months. But even
now prices are far from being stable
and most companies are issuing
price supplements on a quarterly
basis.

The best solution to,this problem
is to always look through the latest
advertisements appearing in this
magazine or contact the company
concerned before ordering any
goods.

Unfortunately, as space is at a

premium we can only give brief
details of the excellent catalogues
and brochures we have received.

The new look 200 -page Henry's
Radio Catalogue covers most re-
quirements for the constructor from
semiconductors and solder to disco-
theque and p.a. equipment.

The catalogue is nicely broken
down into sections and is fully illus-
trated. It is good to see that
they think our data charts are use-
ful by devoting four pages to repro-
ducing them. Why no acknowledg-
ment though?

The catalogue costs 50p, plus 20p
postage and packing, but includes a
50p redeemable voucher. Copies are
available from Henry's Radio, 303
Edgware Road, London W2 1BW.

The second edition of the Doram
Electronics Catalogue contains 100
pages and costs 60p including post-
age. It contains a I6 -page data sec-
tion and again is completely
illustrated.

Included for the 60p is a free
up -date product and price informa-
tion service which, it is hoped, will
be issued every March and Decem-
ber.

Copies of the Doram catalogue
can be obtained from Doram Elec-
tronics Ltd., P.O. Box TRS, Wel-
lington Road Industrial Estate,
I.eeds LSI2 2UF.

With 244 pages the Home Radio
Components Catalogue contains
probably one of the largest selec-
tion of general purpose com-
ponents, but is rather thin on the
ground where semiconductor and
i.c.s are concerned.

The price of the catalogue is 85p
plus 45p post and packing and also
includes 70p "save money"
vouchers. Home Radio also issue a
separate price supplement which is
replaced free when new editions are
published.

The address of Home Radio
(Components) Ltd., is 234-240
London Road, Mitcham, Surrey
CR4 3HD.

Two other catalogues received in
the general components field worth
investigating are the Phoenix Elec-
tronics, 200 pages, and the Nobel
Electronics, 132 pages. No purchase
price is quoted for these two cata-
logues.

For further information of the
Phoenix and Nobel catalogues
readers should write to: Phoenix
Electronics (Portsmouth) Ltd.,
139/141 Havant Road, Drayton,
Portsmouth, Hants P06 2AA or
Nobel Electronics, Nobel House,
Bowater Road, London SE18 5TN.

On the semiconductor front, we
can recommend the Electrovalue
Catalogue No. 8 This I44 -page
edition has a very comprehensive
section on semiconductors and i.c.s
and contains useful reference data,
including device case outlines.

The Electrovalue catalogue costs
40p and includes a 40p voucher for
use on orders over £10. Copies of
the catalogue can be obtained from
Electrovalue Ltd., 28 St. dudes
Road, Englefield Green, Egham,
Surrey TW20 OHB.

Of particular interest to our
organ and synthesiser constructors
is the 132 -page Maplin Catalogue.
This contains a section listing com-
plete keyboards, stop tabs, gold
contact wire, patch board and patch
plugs and even a complete organ
kit.

Also listed are complete circuits
and numerous application notes for
specific devices.

Available from Maplin Electronic
Supplies, P.O. Box 3, Rayleigh,
Essex, price 40p, they guarantee
their prices for two months. For
an additional 30p they will send,
every two months, their latest price
list together with information on
any new additions and redeemable
coupons.

Finally, our last item is aimed
at the audio enthusiast. At first
glance, if any reader cannot find an
audio lead to suit his requirements
in the Audio Packs Trade Reference
catalogue then he must have a very
strange set-up.

This 76 -page catalogue must con-
tain practically every possible com-
bination of plugs, sockets and con-
necting leads you are likely to
encounter in domestic audio equip-
ment. Each plug, socket and lead is
excellently illustrated and should
help to solve a lot of the inter-
connecting problems associated with
audio.

For the sum of ti 1 plus postage
this trade catalogue would seem to
be a good investment and is avail-
able from Tape Recorder Spares
Ltd., 206-210 Ilderton Road, Lon-
don SE15 INS.

The new 100W Quad 405. The
amplifier uses novel techniques
to overcome thermal and cross-
over problems associated with
Class AB designs.
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A HERMON FROM OUR POSTBAG

Readers requiring a reply to any letter must include a stamped
addressed envelope. We regret that we cannot answer any
technical queries on the telephone.

Unbalanced
Sir.-While I go along with Mr.
Ainslie's views in general on the
subject of the D/A pulse response
of the 8 -channel Trace Multiplier,
see Readout last month. I would
suggest that the constant system
impedance is only important in that
it equalises the rise time of each
bit of the converter, thus helping to
eliminate overshoot on worst -case
switching of the bits.

An example of such overshoot is
provided by the photograph of the
D/A converter output, in the
August issue. An overshoot of al-
most one bit is seen between the
fourth and fifth steps of the stair-
case, if the photograph is examined
carefully. This corresponds to
simultaneous changes in all the bits.

Incidentally, the blanking pulse
to suppress such effects, generated by
C8 and R32. would seem to have a
width of about 13/is, which is
longer than the clock period.

In the alternative circuit which I
put forward in my letter last
month, balancing impedance is less
important than keeping impedances
as low as possible. In fact. un-
balanced impedance is used to
advantage in minimising the rise
time of the large flyback step which
begins each scan.

J. R. Keneally.
Weymouth.

Increased count
Sir-When using Mr Brewitt's

excellent counter system (see In-
genuity Unlimited. May) in the
higher frequency ranges, the number
of 7493's has to be increased and it
may become desirable to have more
than the eight cross -connections
provided by one 7430 between the
7493's and the reset circuit.

Two 7430's can provide up to six-
teen such cross -connections but
result in two outputs which need to
be unified before being fed to the
rest of the reset circuit.

These two outputs can be satis-
factorily controlled by feeding them
into the two inputs of one OR gate
in a 7432 and taking the one output
from the 7432 to the rest of the
reset circuit as shown in Fig. 1.

N. H. Jeffery,
Derby.

Constructors wanted
Sir Congratulations on your

Microprocessors articles. As Chair-
man of the British Amateur Elec-
tronics Club (B.A.E.C.) I am par-
ticularly interested as our current
major project is the B.A.E.C. Com-
puter.

Members are contributing articles
and letters on the design to the
B.A.E.C. "Newsletter", and there is
considerbale enthusiasm for this
major project, though some mem-
bers think it is a waste of time!

When the design is completed,
members in all parts of the country
will be able to volunteer to make
individual sections. with all the com-
ponents provided by the B.A.E.C.

Naturally, computers are not the
be-all and end-all of electronics.
and all aspects are covered in the
B.A.E.C. Newsletters and meetings.
However, I hope our design will
help members understand more
about modern electronics, and per-
haps even encourage them to solder
properly!

In case any of your readers are
interested. I would appreciate it if
you would mention in your excel-
lent magazine that further details of
the British Amateur Electronics
Club can be obtained from our
Hon. Secretary. Mr J. G. Margetts,
11 Hazelbury Drive, Warmley,
Bristol.

C. Bogod
Penarth.

Calculator games!
Sir-Little pocket calculators have

become so popular that they've
even started playing "games" with
them!

Have any of your readers heard
the story of the Arab Sheik who
had seven sons and ten daughters,
with 77 grand -children, and 345
great -grand -children. Now, how did
he manage to keep them all in the
lap of luxury?

If you tap these figures out on
your electronic calculator, and
then turn it upside-down, the
answer will be quite evident. Try it
and see.

Douglas Byrne, G3KPO/FOBMN
Curator of the Wireless Museum

Shanklin. loW.

Easy Rider
&T.-With reference to your P.E.
Engine Analyser (October 1975). I

am enquiring to ascertain whether
or not the instrument is applicable
to all engines? In particular motor-
cycle engines, which also require
timing adjustments etc.

I would be pleased to see some
mention of this in a further article
or under a separate heading. I feel
that the instrument has great poten-
tial, and if any alterations to the
circuit are necessary could they be
published in a future issue.

1 would also like to point out
that in the case of motorcycles there
are a lot of 3 cylinder machines
around. Notably our own British
Triumph Trident not to mention the
large number of Japanese triples on
the road.

My point is this, if the analyser
is useful for the motorcycle engine.
which I think it is. I'm sure other
readers would be very pleased to
see some modification to the cir-
cuit to enable 3 cylinder engines to
be tuned.

This would, of course, replace the
8 cylinder alternative which to date
no one has put into use on a motor-
cycle. The 6 cylinder alternative
could also be adapted if the 8
cylinder circuit was not suitable,
but if you just happen to have a
Benelli 750 six this would not be
suitable.

I hope some of the suggestions
could be taken up by Mr. Haley
who is much more able than I

where electronic design is concerned.
Thanks for an excellent maga-

zine and hobby.
M. Simpson.

Sheffield.

In reply to Mr Simpson's letter, my
knowledge of motor cycle engines is
very limited, but I can see no reason
why the Engine Analyser should not
be used on any four-stroke engine,
provided connection can be made to
the contact breaker terminal of the
coil when the engine is running.

To modify one of the cylinder
switch positions for a 3 -cylinder
engine it is only necessary to change
the value of the appropriate timing
resistors associated with IC1.

The resistance should be
32

kii = 10.7k12
No. of cyls.

for 3 -cylinders. Thus, if the 8 -cylinder
position is used, R20 and R21 should
be changed to 6.8 and 3.9 kn.
Alternatively, a six -position switch
could be used to cover the whole
range.-D.H.
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0

j_i , _I-TillTii.-T_ electronics
Dept. 2, 56, Fortis Green Road,

Muswell Hill, London, N10 3HN.

telephone: 01-883 3705

CD4000A
CD40014
CD002A
CD4006A

C - MOS
1-24

19p

19p

19p
£1.59

25-99 100ue

170 140 
17P 14 .
170 110 

£1.33  £1.06

I.C. SOCKETS

Pin Sockets, pins in strips
of 100. Just snip off what
you ne.d. 65p per strip
Du in pi,

555 (8 in 410/V 55P 
555 (10-99)T 84 
556 (11 pin dip) £1.29 

703 (RE/1F Amp) 680
709 (8 pin dip) 380

LINEAR
AY -1-0212 E6.93
AY -1-5051 £1.44
AY -5-1224 £3.95
AY -5-3500 E6.59
AY -5-3507 £6.59
AY -5-4007 £7.94

I.C.'s
1/42111 £1.12
LM3900 69P
LM3909 66P *
MCI303L £1.84
MCI306P 80p
MC1310P C2.39

SN76001N (TAA611) £1.82
SN76003N £3.30
SN76013N £1.98
SN76023N £1.98
SN76227N(MCI3V) 81.89
SN76532N £1.86

CD4007A
CD400134
CD4009A
CD40104

239
£1.75

Use

Use

199' 159 .
£1.46  £1.17
CD4049.
C134050.

8 pin 14. 24 pin 26p. T05
14 pin 15p 28 pin 34. 8 pin 3Ip.
16 pin 14 36 pip 39p. Op, 34.

709 (10-99) ' 450
709 0 4 pin dip) 390
710 (8 pin dip) 39p

710(T0-99) 459

8H/0002 13.01

El

MC1312 £2.42
MC1314 £4.13
MC1315 £4.62
MC13V £1.12

SN76544N £1.81
SN76550-2(14A550)899
SN76552-2 8I0
SN76660N(TBA120) 74

CD40114
CD40124

19p
19p

17p. 14p
17p. 14p

FREE CIRCUITS 710 (14 pin dip) 449
510

CA2111 .19
CA3045 El .69
CA3046 88p

MC1330P 83p
MC13399 £1.52

SN76666N (CA3065) £1.12

CD40134
CD40144
CD4015A
CD40164
CD40174
CD4018A
C D40194

CD40204
CD40214
CD40234
C040226
CD40244
CD4025A
CD4026A
CD4OVA

59p
E1.75
E1.75

55p
El .29
£1.89

80p
£1.97
E1.75

19p

E1.83
E1.26

19p

£2.79
98p

500 44p
£1.46  £1.17
£1.46  E1.17

48p. 44
E1.07 939

£1.56  E1.25
66p. 53p

El .64  E1.31
£1.46  El .17p

17p. 149

£1.53  £1.27
£1.05 849

I7p. 14
£2.33  El .86

84. 650

is

Linear
(35p.
and
IS

PHOTO

Our 8 Fag. A4 Audio I.C. Booklet
supplied FREE with mochas., of

I .0 .'s worth El, or more
if sold alone) Contains circuits

pin connection
Amplifiers 250 m to 20 watts

5 Audio Pre -Amplifiers
Tape Pre -Amplifier
Power Driver
Instrument Amplifier (Bile)
General Purpos Mini Amplifier
D.C. Controlled Gain Control
Micro -mini radio (2 I.C's)

w
-DARLINGTON

711 (14 pin dip) 419
720 (A .M.Rodio) £1.76

723 (10-99) £1.09
723 (14 pin dip 719
741 (8 pin dip 34
741(10-99) 44
741 (14 pin dip) 34
747 (14 pin dip) El .04
748 (8 pin dip) 44
748.(10-99) 14
748 (14 pin dip) 49p

753 (F.M. 10.1.F)
8i .°13

75491
75492 51.1°

88p 

CA3053 590

CA3065 11.60
CA3075 £1.64
CA3078 El .26
CA3080 59p

CA3081 E1.86
CA3082 81.86
CA3089E (TDA/200) £2.43
CA3097E E1.67
CA3173E £1.76
c,A3130 84
CA340IE (LM3900) 68p
CA3600E 11.44

CT7001 ' £5.34

MCI350 64
MCI351 84
MC1352 88p
MC1357 £1.57
MC 1358(C43065) £1.16
MC1375 E1.48
MC1455 (555T) 64 
MC1456CG 81 .68
MC1158CP1 134p

MC1468G £2.18
MCI495L £4.24
MC1496G 94
MC3302P £1.50
MC3401P 749

TAA263 E1.50
TAA300 £2.16
TAA3104 E1.87
TAA320 11 .44
TAA350 £2.43
TAA370 £3.45
TAA550 75
TAA570 £2.75
TAA700 £5.03

11A1205 E1.25
18A231 £1.02
TBA781 (723) E2.59
TBA5000 £3.16
T1145200 E3.85

CD4028A
CD4029A

E1.53
£1.89

E1.28  £1.02
£1.56  E1.15 Vow, 25v 2N5777 %lows 100 mA LOO5T1 (10.3) £1.46

MFC40008 87p
MEC40604 79p

1BA5300 0.27
1114.540:2 £3.72

CD40304
CD/035A
CD4040A
CD40455
CD40464

7I0

£1.75
E2.01
El .49

59p. 44
£1.46  81 .17
E1.69  EI.34
E1.24 990
£1.79  £1.44

Vcho 25v
Vette 8v '
11 250 mA
Pd 200 rnW
Hfe 2500 3110.

1 5WC (10-92)MFC60304
781.1 2WC (10-92)

60..6°6--,-

---.-
713115WC (10-92) 6°*--, *

Regulators 100mA

103611 (T0.3) £1.46
103711 (10-3) £1.46
1.1 29 (sor-35) 84
1130 (501-32) 85p
LI31 (501-32) 84

79p 
MFC6040 94
MFC6070 £1 .66

MM5314 £4.80

TBA55/0 £5.29
TBA560C0 £5.29
TBA6254 £1.03
TLIA62511 £1.03
TBA625C E1.03

CD4049A
CD405134
CD40514

.C2.15
699
699

£2.78

509. 44
580. 44

£2.32  E1.85
LINE -O -LIGHT

713105AWC (18A6254) 90p
78L12AWC (TBA625B) 90p 0,4301T (10-99) 659
781.15AWC (184625C) 94 LM3015 (8 dip)59p

MM5316 £9.99

MVRSV (10-3) £1.45
TBA651 E1.87
T8A7200 £2.79

CD40524
CD4056A

£2.78
£2.12

£2.32  £1.85
£1.76  £1.41

pin
LA430147(10-99) 67p

50014 LM3014 S(8 pin dip)59p
MVRI26 (10-3) £1.45
MVRI5V (10-3) £1.45

184750a E2.79
11148C0 E1.11

CD40604
CD40664
C040684
CD4069A
CD4070A
CD40714
CD4077A

£2.39
£1.13

28p

780
700
28p
7I0

11.99 * E1.55
94. 750
24p. 19p

24p 19p
24p. 19p

24p' 19p
59p. 47p

/II
NEW LED Linear Cursors
each device cantairs IS light

,R.e..5iitocrs

El .35

78MI2HC £1.35
78M15HC 8135
78M18HC 51.35
78/42411C E1.35

11M-111;-'3)

LA4307 T (10-99) 59p

1M307 S(8 pin dip) 57p
LM306 T (10-99) El .96
1M308 5 (8 pin dip) 98p
1M3064 1 (10-99) £7.92
L/43084 S (11 pin dip)£6.90

NE5401 81 .25
NE5464 £1.16
NE555V 739 
NE556 11.29
NE56011 E5.06
NE56111 £5.06

TBA8105 11.24
TBA/310AS £1.24
TBA820 86p
TBA9200 £4.71
TBA9900 £4.71

TCA2700 £5.24
CD40814
CD408 24
CD4085A
CD40864
CD40934
CD4099A
0045114

29p

289
El .28
£1.28
£1.56
£2.95
£2.36

24p. 19p
24. 19p

El .06 85p
E1.06 85p
81 .20  £1.04
£246  E1.96
£1.79  £1.44

emitting diodes in a 20 pin dual-
in -line package. Ideal far solid
star analogue motors or dials
Typ 101 RED £2.26. Complete
with leaflet.

VI', 79 771

£2.09
7812Kc (10-3) £2.09
7815KC (10-3) £2.09
7818KC (10-3) E2.09
7824KC (10-3) £2.09

Saran AI220)

LM309K £2.34
LM339 £2.25

1M370N £2.85
1m371 £2.08
LM372N £1.99
LAA373N £2.99

NE5626 £5.06
NE563 E2.96
NE565N £2.63
NE566V £1.87
NE567V £2.63

51.4144 £2.09

TC4760 £2.16
TCA8000 £7.24
TCA8305 £1 .04
TC4940 £2.25

TDA1054 £1.50
TDAI 200 E2.43

CD45284 El .30 £1.08 870 E 1-74 25-99V 100.
£1.727F0X-

781 2UC (10-220) E1.72
LM377N L2.71
1s,4380 E1.25

514154 E2.75
014370 E7.50

1041405 80p 
TDAI412 80p

312 DECADE ppm 1.c. 7100 14. 12p 10p
78150C (10-220) £1.72
7818LIC (10-220) 01.72

1M381 £1.85
El

51440 £2.84 TDA1415

7401 14. 12p 10p

7402 140. 120 14
7824UC (10-220)81.72

04382 .66
1m703 68P 0N75491N op 

TDA2010 T.B.A.
10A2020 TWA.

rill 4On 7403 15p. 1 24p. 10p LMI8 20 E1.03 SN75492N E1.10

7404 16p 13p 1 1p
£3.52IC L8030ULN21114

ZN414 Leaf free with devxus( 109 alone)
£1.52

1
7408 14° 13p. 110
7409 16p. 13p. lip MC1310, 2, 4 8 5 Lollet free ZN414 £1.26

I: 111=2 7410 16p. 13p I 1p
7413 29p. 24p. 20p LED DISPLAYS

with devices (10p afar)

DIGITAL SWITCH
7417 27p' 22i0. 20p

This state-of-th-art MOS 151 chip contains

7420 16p. 13p. lip
74V 27p. 224. 18p

Livonia Double Digit Displays NEW
0.5. Common Anode; 2 RAI

. I- I
BCD encoded digital

all the epic necessary for a 3} decode, dual
slope integrating, automatic polarity demoting
DVM Supplied with free data and circuit
booklet. AY -5-3507

7430 16p. 13p Ilp
743 2 279. 22p. 18p

7437 27p. 22ip 189

7441 75p. 64. 50p
7442 65p' 559. 439

Decimal Points
DL721 t 1.9 I ri01.7V 0.0 to 9.9 -
Suitable for Clocks, Meters, i 1

=

switch
Reading 0 to 9. Sul table for
digiml clock atom setting e
DVM inpo Scaling etc.

IOUR PRICE ONLY E6.59.. 7415 859' 71p. 57p
7447 75p. 65p

Instruments, Channel Indicators
Our price E4.75  each Si

1 1 15

'l %
1 to 9. £1.49 sock 111.

(Data and Circuit Booklets alone 20p.) 7448 7 581p.p 629. 509,
The AY.S./229 Lick 74474 9. 67p

7470
95p.30P 83

. 25. 74

L cost Red GoAsP
Morola MLED 500to

0.33 Litranix DL 707 Seam V,./.i. all £1.82. each (Red only)
0.33" Mpnsonto MAN 50/70/80.3600 ,1 ,/ 1 all E1.82. Each (Red, green, yellow, Orange)

Another marvel from 0 .1. A 16 pin
12-24 hr. Clock I.C. with 25 pin capobil ity

and low exmrnal parts count. Supplied with
manufacturers dtailod leaflt E3.95p.(inc.
VAT) (Leaflet alone 20p.) Full Kit

7172 25p. 21p. 17p
7473 300. 24. 200
7474 34. 24. 2I0
7475 470. 39p. 3Ip'
7476 32,>. 26p. 2Ip

in a 1092 package

,.-.....*
15p'

0.33" Xcitan %AN 70 Series 7 _,f all E1.49. Each (Red Green, yellow)
0.43, Monsanto MAN 4000 Series ,/,/,/ , all £2.32' Each (Red, Green, Yollow, Orange)
0.63 Litronix 01747 'Jambe Series Is/ all £242. Each (Red only)

Common Cathode as Common Anode (Red only)
NOTE: MAN 4000 Series pin outs are 14 pin dil this some os MAN 50, 70 and 80 series.

(excluding use) available towards
end of 1975. Phone Clive for dmils. Ell

7482 75p. 64. 54
7485 E1.30  £1.09 87p LICHT EMITTING DIODES Cont'd
7486 320. 26p. 210 Fre snap -on plastic rerairer Our Bulk Buying Pow., nables a

AfULLARD NODULES
7489 £2.92  E2.80 £2.10
7490 49p. 40p. 32p

rens, of our Spcial Offer:
dio ions dia. tens dia. lens 0.33, (LIT 707) 90p VAT)

Still m the simplest, highly
rellabl F.M. tune

7491 630. 55p* 44'
7492 57ks . . 34

.(inc .
(511209) (MLED 650)

,
0.63 (LIT 7471E1.99 .(inc. VAT)

1. 10' 100+ I 10+ 100 1+ 10. 100+

. 7493 4.4p. 40p44. 3 2p
7495 67p. 55p. 44 Red 16p 15p 13p. 27p 24 24. lep 16p 14 . OPTOISOLATORS

4.6P .4 111449141111111

74100 El .08 89p. 74
74107 350. 214. 24
74121 34. 74. 73P

Green 27p 249 24'
Orange 27p 24p 22p'
Yellow 34 3Ip 29p.

33p 30P VP.
33p 30p 27p.
35p 34 Vp

50P 77P 74 ILI 4N25 or 111116
30p Vp 25p 6 pin industry standard package
35p 3.3, 3op 2.5ICV isolation 81 .00.

.1°1111110r...',X.s Ms
..,

74122 47p. 39p. 3Ip
74141 78P. OP" 54
74145

MAINS TRANSFORMERS
689. 58p. 4Elp Secondaries

-----.4

LP1186 Varactor front end E5.38
LPI185 I.F. Strip £6.22 8

1P1400 Multiplex decoder £5.62 Nu.*

74154 El .6? £1.48 869
74174 E1.00 83p* 67p
74180 E1.06 889' 7Ip
71181 E3.20  £2.50 El .90
74192 E1.35  £1.14 90p
74193 E1.35  £1.14 900
74196 E1.64  £1.34 99p

6-0-6V 100 rnA 97p. 
9-0-97 100 mA 97p.
12-0-12V 100 m A 97p .
20-0-20V 1 A £4.55
24-0-24V 500mA £2.48
28-0-28V 1 A L6.18

i* IA 24 44
0-9-17 V £1..95  E2.27 £2.64 
0-12-15-20-24-30 V - £2.48. £4.15. -
0-24-30-40-48-60V - 85.18  £7.02
0-19-25-33-40-50V £2.70  0.40 £4.53 - 11/9 .

p.p. on transformers 10%of price min. 200

Inc. VAT at 8%
all others include 25%

Overseas Customers

N (7,
berm followed by a

deduct 2/27 fromirAT items. 1/5 from

pa

others

pasta, 8. poling 200.

him. Except tronsfornurs

Data Shoot and photocopy service avalloble 10p. per page
Orden for on., E6. post

EIMIEICITEE IZIE=1=
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LC1311%1311
2 x 1414

2 x 1400

ALLB

2 x 1412 1
2

2 x 14141

E
PSS

and

PLUS
FRE

)4 '141

)4 PS16
1 C Sockets.

2
A

FOR 0$L

S15 0f.3.23

OFFER
WORTH

WATCH THIS SPACE FOR

f

PLUS FREE

PRINTED CIRCUIT KIT. C.ontalMns 6 sheets
of gin x an dngle sided huninste, a generous
supply of etchant powder, etching dish, etchent
measure, tweezers, etch resistant marking pen,
high quality pump drill with spares. cutting knife
with spare blades, bin metal ruler, pins hal easy.
to -follow Instructions. f7.80p.

7 for the PRICE ol 2
Buy 2 x C60 cassettes for 72p per pair-
GET 1 x COO ABSOLUTELY FREE
Buy 2 x C90 cassettes for 96p per pair-
GET 1 x C90 ABSOLUTELY FREE

S.C.R.
BUNDLE

2 x 0.6A 100V 2 x 3A 50V
2x IA 50V 2 x 5A 400V

2 x IA 400V
2 METRES OF 18swg

MULTICORE SOLDER
ALL FOR ONLY

OFFER WORTH £3

BARGAIN BUNDLES
Send to: BI-PAK SEMICONDUCTORS,
DEPT. P.E.2, PO BOX 6, WARE, HERTS.
Bi-Pak bring you, for 2 months only a fantastic inflation
beating otter designed to help you, the customer. With
every Pak comes a useful FREE GIFT. In addition to this,
our star attraction is the D.I.Y. Printed Circuit KR. With
every kit sold during this offer comes a voucher to the
value of E1.50 to be spent on any items from our Retail
Catalogue.

DIODE -I- RECTIFIER BUNDLE
20 GERM G.P. DIODES DIRECT REPLACEMENTS FOR 0A81-85.
0A91-95

2 x BY 100 PLUS FREE BOOK 4 x 1.5A 50V
4 x I N4001 DNrorZUITSPRACACRALICTF-iSirovE4 x I. 5A 400V
4 x IN4004 CONSTRUCTOR" 4 x IN4148

ALL FOR ONLY £ 1  50

crkprkaiOik
k

*WO% 311141)I't
'In assosted

sables

vae 1v4 Re'srowto
04 obm. 1,

Tacf°4151

.tOTS to
assosted

sa

50 0.0 caProto.
2.2t,v

,,,004 tom
PLUS

FREEci-thiits
W FOR

COLO%)
ONLY

11/41.3-. 1

Si 5 3

yt.gwolatt
£

OFFER WORTH £3

0
THE GREAT BI-PAK CHRISTMAS COMPETITION WITH A FIRST PRIZE OF A

COLOUR T.V. PLUS 52 OTHER PRIZES

)

11 Cools
soothes
and heals
minor
burns

Burneze unique aerosol first aid
cools instantly, contains a
fast -acting local anaesthetic
plus antihistamine to control
swelling. It deals with the
lingering pain of a minor burn or
scald and reduces the chance
of a blister.
From Boots and other chemists. S.A.E.
to Potter & Clarke. Croydon CR9 3LP.
for intriguing leaflet.

111II r.) L.]
DX FRONT END
VT03 88-108 MHz

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

Send
£13.50

e -

Send £10.90

A 4 stage Front End. Will
pull out stations which on
conventional receivers would
be lost in the noise.
Gain 30dB+ at 100 MHz.
Noise 6.5dB Typ.

* ADVANCED DESIGN
VT01

* DUAL -GATE MOSFET FIRST STAGE
Covers: AIRCRAFT WEATHER

SATELLITES  AMATEURS
VARICAP TUNED:
Input 118-150 MHz
1.F. Output 10.7 MHz

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

NOW with 70dB gain Send £8.60
* SHARP SKIRT SELECTIVITY * CONTROLLABLE SQUELCH
* CENTRE ZERO TUNING METER + SIGNAL STRENGTH METER

OUTPUT

ALL PRICES
QUOTED

INCLUDE VAT
AND P. 6 P.

Send Bp + S.A.E. for Data Sheets.
Sole U.K. Agents

REEDHAMPTON LTD.
182-184 Addington Road, Selsdon, Surrey CR2 8LBir
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RELAYS SIEMENS, PLESSEY,
AYEtc.MINIATURE RELAYS

Col. (1)
Coil ohms

Col. (2)
Working
d.c. volts
Col. 3
Contacts
Col. (4)
Price

HD=
Heavy duty

2 3 4

52
58

185
230
430
700
700

1,250
2,500
2,500
9,000

15k

4-8
5-9
8-12
9-18

15-24
12-24
16-24
18-36
31-43
36-45
40-70
85-110

2 c/o
6 c/o
6M
2 c/o HD
4 c/o
2 c/o
4 c/o
2 c/o
2 clo HD
6M
2 c/o
6M

75p
85p
65p"
85p.85
65pp
95p
65p"
65p"
65p
65p*
65p

"Incl. Base. All prices incl. P. & P.
OPEN TYPE RELAYS
6 VOLT D.C. I make contacts 35p. Post 15p.
9 VOLT D.C. RELAY
3 c/o 5 amp contacts. 70 ohm coil. 75p. Post 15p.
12 VOLT D.C. RELAY
3 c/o 5 amp contacts. 120 ohm coil. 75p. Post 15p.
24 VOLT D.C. 3 c/o 75p. Post 15p.
ENCLOSED TYPE RELAYS
24 VOLT D.C. 3 c/o 75p. Post 20p. Base 15p extra.
24 VOLT A.C. Mfg. by ITT.3 h.d. c/o contacts.
55p. Post 20p. Base 15p.
55 VOLT A.C. RELAY
3 h.d. c/o contacts. Price 55p. Post 20p. Base 15p.
100 VOLT A.C. 3 c/o sealed type. 75p. Post 20P.
Base 15p.
240 VOLT RELAY
3 h.d. do contacts. Price 75p. Post 20p. Octal
plug in base 15p extra.
230/240 VOLT A.C. RELAY. Mfg. by Arrow 2 h.d.
15 amp c/o contacts. Amp connectors. Price LI.
Post 20p.
220/240 VOLT A.C. RELAY
3 c/o 5 amp contacts. Sealed. Mfg. ISK RA.
(1.25. Post 20p. Base 15p extra.
CLARE-ELLIOTT TYPE RP764I G8
Miniature relay. 675 ohm coil. 24 Volt D.C. 2 c/o.
70p post paid,
110V. 2 c,'o. 20 amp contacts. L1.25. Post 10p.
Many others from stock -phone for details.

C,0 MICRO SWITCH
VERY SPECIAL OFFER. Mfg. by
C.E.M. 3 amp 250 volt. 10 amp 125
volt. 50 for L3. Post 36p. 100 for [5.
Post 50p. 1,000 for [45. Post paid.
Bulk purchase means LOW! LOW! prices.
DOUBLE POLE C/O or 2 make/2 break micro
switch. 10 amp 250v a.c. With detachable roller
assembly. 10 for i2.50. Post 50p (min. order .10).

LATCHING RELAY
Twin latching relay, "flip-flop" 2 c/o
each relay. Mains contacts. 115V
A.C. or 50V D.C. operation. 240V 10

A.C. with 2.5K resistor. 85p. Post 20p.

230,250 VOLT A.C. SOLENOID
Approximately pull. Size of feet I}- x. I ,ls".
Price [1.00. Post 20p.
HEAVY DUTY TYPE. 10 lb. (approx.) pull. L250.
Post 50p.

24 VOLT DC SOLENOIDS
UNIT containing I heavy duty solenoid approx. 25Ib
pull I inch travel. Two approx. I lb pull + inch
travel. 6 approx. 4oz. pull 4 inch travel. One
24 volt d.c., I heavy duty single make relay. Price
[2.50. Post LI. ABSOLUTE BARGAIN.

600 WATT DIMMER SWITCH
Easily fitted. Fully guaranteed by makers.
Will control up to 600W of lighting
except fluorescent at mains voltage.
Complete with simple instructions.
L2.75. Post 25p.

1,000 wa t model, L4. Post 25p.
2,000 watt model. [8. Post 40p.

CENTRIFUGAL BLOWER
Mfg by Smiths Industries. 230.240V
a.c. Miniature Model. Series SE/200.
Size 95mm 82mm 82mm.
Aperture 38mm 31mm. 12
c.f.m., /2.75. Post 50p.
Mfg. by Airflow Developments Ltd.
Precision made, continuously rated, smooth running.
230/240V a.c. motor, 80 c.f.m. As illustrated but
with round aperture, L650. Post 75p.
Mfg. by Woods.
Extremely powerful. 220/250V a.c. 0.3A 2,700 r.p.m.
continuously rated. Capacitor start. Cast construc-
tion. Aperture 66mm x 50min. 0/A 200mm. L12.
Post L I.

INSULATION TESTERS NEW!
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L., Bin, W.4in, H.6in, weight 61b.
500V, 500 megohms. C30. Post 80p.
i ,000V, 1,000 Mn. 436. Post 80p.

ihral

All Mail Orders -Callers -Ample Parking
Dept. PEI 2, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mon. -Fri.

INPUT 230/240V a.c. 50/60 OUTPUT
VARIABLE 0-260V All Types
SHROUDED TYPE
200 watt (I amp) [10.00
0.5 KVA (2-} amp) (MAX) L11.50

I KVA (5 amp) (MAX) [15.00
2 KVA (10 amp) (MAX) L27.50
3 KVA (15 amp) (MAX) L30.00
4 KVA (20 amp) (MAX) I60.00

37.5 amp (MAX) L102.50
CARRIAGE AND PACKING EXTRA

L.T. TRANSFORMERS
0, 6, 12 Volt at 10 amp. £5.60. Post 70p
0, 10, 17, 18 Volt at 10 amp.
0, 4, 6, 24, 32 Volt at 12 amp.
0, 6, 12 Volt at 20 amp.

[7.90. Post L1.00
[9.90. Post LI .00

L9. Post L1.00
0, 12, 24 Volt at 10 amp. [9.20. Post [1.00
0,6, 12,17,18, 20 Volt at 20 amp. [10.40. Post L1.00
Other types to order at short notice -Phone your
enquiries.

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.
HY-LYGHT STROBE MK III
For use in large 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 L14. Post 75p.
RANGE OF THREE OTHER STROBE
KITS FROM STOCK. FROM L6.30 to L22.
S.A.E. (Foolscap) for details.

BIG BLACK LIGHT
400 Watt. Mercury vapour ultra violet la mp 
Powerful source of u.v.P.F. ballast is essential
Price of matched ballast and bulb [21'
Post LI 50. Spare bulb [8. Post 65p.

BLACK LIGHT FLUORESCENT U.V. TUBES
4ft 40 watt, L550 (callers only).
2ft 20 watt, L4.25. Post 60p. (For use in
standard bi-pin. MINI. I2in B watt, [1.60.
Post 25p. 9in 6 watt, [1.30. Post 25p.
Complete ballast unit and holders for 9in and
I2in cube, LI.70. Post 30p. (9in and I2in
measures approx.)

SQUAD LIGHT
A new conception in
light control. Four
channels each capable
of handling 750 watts

flood lights or dozens of small
mains lamps. Seven programs all speed
controlled plus flash modulation, effectively
giving 14 different displays. Makes sound -to -
light obsolete. Completely electrically and
mechanically noise free. Can be used on same
circuit as radio mikes or sensitive amplifiers.
A whole new range of lighting effects possible
with astounding results. Already in use in
London's foremost theatres, night clubs and
discos. Conforms to all R.F.I. tests, including
Common Market regulations. Supplied in
tough, well designed case with embossed
front panel. Price only £60. Post 75p. S.A.E.
(Foolscap) for further details.

U.D.I. SINGLE CHANNEL
4. 750 WATT MANUAL/AUTO DIMMER 4.
2_ 750W Solid State Fader, with three functions. 2,

't't;':slaftaidceyAciLtog fadea-up; dtuwton.fa4,en-dcotiwon%

* selected with 'three -position' rocker switch. *
* Two ranges of cycling for 'Flashing' or 'Slow *
4. blending'. Ready built module 6' x 3' glass *
2 fibre board incorporating 10 amp TRIAC.
04 Two or more modules for top quality colour _._""
* blending and flashing effects. PRICE [15. W
** Post 30p.********************
WIDE RANGE OF DISCO LIGHTING
EQUIPMENT
6" colour wheels, 3i" cassettes. S.A.E. (Foolscap)
for details.

WHY PAY MORE ?
MULTI RANGE METER. A.C. volts
2.5-500, D.C. volts 2-5-500 (Sensitivity
2000niv d.c. and a.c.). D.c. current
0/1 /10 1 00 mA, Ohms range. Sturdy
compact moving coil instrument with
21 ranges. Dimensions 120 80
44mm. Weight 032kg.
SERVICE TRADING CO. Price [5.00. Post 50p.
(Total price inc. VAT and post [5.941.

VAT
VAT AT 8' MUST BE ADDED TO
ALL ORDERS FOR THE TOTAL VALUE
OF GOODS INCLUDING POSTAGE

UNLESS OTHERWISE STATED

SERVICE
TRADING CO.

REVERSIBLE MOTOR
General Electric, 230V a.c. 1,600
r.p.m. 0.25A. Complete with anti -
vibration mounting bracket and
capacitor. 0/A size I lOmm x 95mm.
Spindle Ain. dia. 20mm long. Ex.
equipment tested, LI. Post 50p.

230/240 VOLT A.C. MINIATURE MOTOR.
20 R.P.M. Price LI. Post 20p.

BODINE TYPE N.C.I.
GEARED MOTOR
(Type J) 71 r.p.m. torque 10 lb. in.
Reversible 1170th h.p. cycle 0.38
amp. (Type 2) 28 r.p.m. torque 20
lb. in R ibis I /80th h.p. 50 cycle 0.28 amp.
The above two precision made U.S.A. motors are
offered in 'as new' condition. Input voltage of motor
I I 5V A.C. Supplied complete with transformer for
230/240V A.C. input.
Price, either type L6.25. Post 75p or less trans-
former L375. Post 65p.

'CARTER' 230 VOLT A.C.

230/240V A.G., smooth, powerful, 111
continuously rated. Two types: 32
r.p.m. or 110 r.p.m. Either type ,

GEARED MOTOR

L475. Post 50p.

ROTARY VACUUM AIR PUMP AND
COMPRESSOR
Carbon vane, oilless, 100/115V a.c.,
i'211.p. motor, 50/60 cycle. 2875/3450
r.p.m., 20 in vacuum, comp. 1.25
c.f.m., 10 p.s.i. (approx. figures).
New unused surplus stock. Supplied
with 'Electrical connection data. FRACTION OF
MAKERS' PRICE L12. Post L1.00. Suitable 110/240V,
150 watt auto transformer L3.50. Post 50p. (Both
items together Post L1.25).

PROGRAMME TIMERS
230/240V a.c. 15 r.p.m. Motors.
Each cam operates a c/o micro
switch. Ideal for lighting effects,
animated displays, etc. Ex equipment
tested.
2 cam model, 15 r.p.m. [2.00 post 35p.
4 cam model. 15 r,p.m. L2.50 post 40p.
B cam model. 20 r.p.m. [4.75 post 60P.

8 cam model, each cam fully adjustable. 6 r.p.m.
M.f.g, by Magnetic Devices. L7.50. Post 60p.

A.G. MAINS TIMER UNIT
Based on an electric clock, with
25 amp, single pole switch,
which can be preset for any
period up to 12 hrs. ahead
to switch on for any length
of time, from 10 mins. to
6 hrs, then switch off. An
additional 60 min. audible
timer is also incorporated. Ideal
for Tape Recorders, Lights,
Electric Blankets, etc. Attractive satin copper finish.
Size I 35mm 130mm x 60mm, Price L225. Post
40p. (Total incl. VAT and Post L2-87).

TIME SWITCH
Horstmann ' Type V Mk. II Time

switch. 200/250 volt A.C. Two on/two
off every 24 hours, at any manually pre-
set time. 30 amp contacts. 36 hour
spring reserve in case of power failure.
Day omitting device. Fitted in heavy
high impact case, with glass observa-
tion window. Built to highest Electricity
Board Spec. individually tested. Price
[715. Post 50p. (Total inc. VAT

TRIAC
Raytheon Tag symmetrical Triac. Type TAG.
250/500V, 10 amp, 500 p.i.v. Glass passivated plastic
triac. Swiss precision product for long term
reliability [1.00. Post 10p. (Inclusive of Data and
application sheet.) Suitable Diac 18p.

POWER RHEOSTATS I !

Superior Quaid), Pre( tsion Made
NEW POWER RHEOSTATS

New ceramic constructi, vitreous
enamel embedded windionng, heavy
duty brush assembly, continuously
rated.
25 WATT I 0/25/50/100/150/250/500/ I k/ I .5k ohm.
LI.70. Post 20p.
50 WATT 1/5/10/25/50/100/250/500/1k ohm
L2.10. Post 25p.
100 WATT 1/5/10/25/50/100/250/500/1k/15k/2.5k/
3.5k/Sk ohm L3.30. Post 35p,
Black Silver, Skirted knob calibrated in Nos. 1-9

dia, brass bush, ideal for above 22p each.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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SYNTHESISERS AND KEYBOARDS

P.E. SYNTHESISER
(P.E. Feb. 1973 to Feb. 1974)

The well acclaimed and highly versatile large-
scale mains -operated Sound Synthesiser complete
with keyboard circuits. All function circuits may be
used independently, or interconnected. The greater
the number of circuits, the greater the versatility.
Other circuits in our lists may be used with the
Synthesiser to good advantage.

THE MAIN SYNTHESISER
Stabilised Power Supply L12.05
Two Linear Voltage Controlled Oscillators
and one Inverter -all 3 circuits: £1648
PCB (2 are required) -each LI.48
Two Ramp Generators and Two Input
Amplifiers -all 4 circuits L562
PCB (holds all 4 circuits) (1.38
Sample -Hold and Noise Generator- [6.52
PCB (holds both circuits) L1.64
Tone Control, 0.47; PCB, 72p
Reverberation Amplifier L6.26
Sprine Line unit for Reverb Amp /4.95
Ring Modulator E7.44
Peak Level Meter Circuit LI.50
I CODA Panel Meter L3.75
PCB for Rev., R -Mod. & Meter Ccts., LI 86
Envelope Shaper, £5.24; PCB, 11.42
Voltage Controlled Amp. and Diff. Amp. L6.70
PCB (holds both circuits) (1.26
THE SYNTHESISER KEYBOARD CIRCUITS
Can be used without the Main Synthesiser to make
an independent musical instrument)
2 Log. Voltage Controlled Oscillators £1451
PCB for both log VCO's C2.32
Divider, 2. Hold Circuits, 2 Modulation Ampli-
fiers, Mixer and 2 Envelope Shapers L19.46
PCB (Holds the first 6 circuits) [1.80
PCB for both Envelope Shapers 4I.50
Keyboard Stabilised Power Supply 0.70
Printed Circuit Board 94p

P.E. JOANNA
(P.E. May to Aug. 1975)

The new electronic piano that has switchable
alternative voicing of Piano Honky-Tonk and Harpsi-
chora. All PCB's are "as published"
Power Supply [8.85
Tone Generator and Top C Envelope Shaper L10.26
PCB for above L1 30
Envelope Shapers
12 sets (full requirement) L32.16
Set of 12 PCB's (full requirement) £15.00
Voicing and Pre -Amplifier Circuits 0.99
PCB for above circuits LI .80

Remaining circuits, prices in lists.

KEYBOARDS
Kimber-Allen Keyboards as required for many
published circuits, including the P.E. Joanna,
P.E. Minisonic and P.E. Synthesiser. The manufac-
turers claim that these are the finest moulded
plastic keyboards made.
3 Octave Keyboard (37 notes C to C) [2.0.50
4 Octave Keyboard (49 notes C to C) f23.50
5 Octave Keyboard (61 notes C to C) E27.00
Contact Assemblies for use with above keyboards:
Single -pole change -over (SP) as for P.E. Joanna and
P.E. Minisonic. Two -pole normally -open make -
break (2P) as for P.E. Synthesiser. Special contact
assembly (4PS) having 4 poles, 3 of which are
normally -open make -break contacts and the fourth
is a change -over contact -this special assembly
enables the same keyboard to be used with the
P.E. Synthesiser, P.E. Minisonic, and P.E. Synthesiser
simultaneously thus avoiding the cost of more than
one keyboard.

7 Octave 4 Octave 5 Octave
Contact Each Set Set Set
SP 20p £7.40 [9.80 [12.20
2P 24p 03.88 LII.76 LI4.64
4PS 48p 417.76 427.52 L2928
Printed Circuit Boards for use with the above
contacts and thus eliminating most of the inter -
wiring required, are available -details in our lists.

PHONOSONICS

P.E. MINISONIC
(P.E. Nov. 1974 to March 1975)

A portable, battery or mains operated, miniature
sound synthesiser, with keyboard circuits. Although
having slightly fewer facilities than the large P.E.
Synthesiser, the functions offered by this design
give it great scope and versatility.
Two Voltage Controlled Oscillators L5.14
Voltage Controlled Filter
and Voltage Reference Circuit C7.35
Two Envelope Shapers and Two Voltage
Controlled Amplifiers 0.25
Keyboard Controller and Hold Circuits E2.62
Keyboard Divider Resistors (select type to suit
keyboard used, all are 2% tolerance). 2 Octave, II ;

3 Oct., E1.48; 4 Oct., E1.96; 5 Oct., L2.44.
H.F. Oscillator and Detector £1.66
Ring Mod.. Noise Gen. & Env. Inverter L4.96

Two Power Amplifiers and Two Mixers 0.51
Battery Eliminator L5.68
Temperature Stabiliser L1.47
PCB to hold 2 VCOs, VCF and V -Ref LI.84
PCB to hold 2 ESs, 2 VCAs, 2 Mixers, Ring Mod,
Keyboard Control and Hold [1.99
PCB to hold 2 Power Amps, Noise Gen, Envelope -
Inverter, HF Osc. and Detector E1.72

PCB for Battery Elim. & Temp. Stab. £1.25

FOR ADDRESS, INFORMATION REGARDING
POST AND PACKING, VAT, LISTS, AND
EXPORT TERMS SEE OUR OTHER ADVERT-
ISEMENT ON OPPOSITE PAGE
Photos: 2 of our units containing some of the
P.E. projects built from our kits and PCBs.
(The cases were built by ourselves and are not
for sale.)

Become a
radio amateur,
Learn how to become a radio -
amateur in contact with the whole
world. We give skilled preparation
for the G.P.O. licence.

111 MI NI MI 11111 Ell NI MI MI INN MIN Eli nu me IN NE
Brochure, without obligation to:
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. EB125
P.O. Box 156, Jersey, Channel Islands.

NAME

I
I
I

ADDRESS Block caps please I
Ell III 11. MI MO MN I= IN UM MN MI MN MI NM IM I= MI la MI =I MI MO MI
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PHONOSONICS
SOUND-TO-LIGHF (P.E. Apr. Aug. 71)
The ever -popular AURORA -4 or 8 channels each
responding to a different sound frequency and con-
trolling its own light. Can be used with most audio
systems and lamp intensities. A MUST for any Disco,
and a fascinating visual display for the home.
4 channel component set (excl. thyristors) 01.83
8 channel component set (excl. thyristors) 0216
Power supply component set [436
PCB for 4 frequency channels [3.32
PCB for power supply and El lamp drivers 0.56
I Amp 400V thyristors (I per than. recto.) each 75p
Panel meter (1µA) (optional) [3.75

VOICE OPERATED FADER (P.E. Dec 73)
For automatically reducing music volume during
"talk -over" particularly useful for Disco work or for
home -movie shows.

Component set incl. PCB

TAPE -NOISE LIMITER
Very effective circuit for reducing the hiss found in
most tape recordings.
Component set tincl. PCB)
Regulated power supply (incl. PCB)

[2.95

L140
1348

P.E. TUNING FORK
DETAILS IN LIST

GUITAR EFFECTS PEDAL (P.E. July 75)
Will modify an audio signal not only' from a guitar
but from any audio source, producing 8 different
switchable effects that can be further modified by
manual controls. Possibly the most interesting of all
the low-priced sound effects units in our range.
Component set with special foot operated
switches /6.16
Alternative component set with panel
mounting switches L4.60
Printed Circuit Board LI  10

HI -Fl TAPE -LINK (P.E. Mar./Apr. 73)
Designed for use with reasonable quality tape -decks,
this high performance pre -amp includes record,
playback and metering circuits.
Stereo component set (excl. panel meter) /2348
Mono component set (excl, panel meter) /14.19
Power supply component set IC593
Stereo main PCB 12.74
Stereo sub -assembly PCB

VOLTAGE CONTROLLED FILTER (P.E. Oct. 74)
An independently designed VC F that can be used
with the P.E. Synthesiser.

gfiTtdPeonA7utsietboard
1341
1140

ENVELOPE
SHAPER

The new ADSR Envelope Shaper published in
P.E. October 1975 and having manual control of
its Attack, Release and Sustain functions.
Component set incl. PCB 13.87

Component sets include all necessary resistors,
capacitors, semiconductors, potentiometers and
transformers. Fuller details are in our lists.

Transistors EFTS I 22p 2N3055
ACI28 20p IFY52 24p 2N3702
AC176 lop 8SY95A lip 2N3703
BC107 13p MJE2955 110p 2N3704
BC1013 13p MJE3055 7Sp 2N3819
BC109 13p 0C28 60p 2N3823E
BC147 lip 0071 14p 2N4060
BC I48 12p 0072 14p 2N4871
BC149 12p 0084 2Sp 2N5245
BC157 13p ORPI2 66p 2N5777
BCI58 13p ZTX107 12p
BC I59 (3p ZTX 108 73p Diodes
BC182L 12p ZTX501 lie N914 4p
BC I84 lip ZTX503 I Sp N4001 6:
BC I87 25p ZTX531 23p N4002 7p
BC204 14p 2N706 I3p N4004 8p
BC209C 149 2N914 22P r44006 9p

._ 2N1304 lip N4007 10pBC212L 1

"" 2N2219 271, 0A91 7p

BC478
BC2I3

29p
15p 2N2905 279 0A200 Bp2N2907ll 0A202 El

BCY7I 22p 2N3053 Illpp Z5) (Z IL) 75p
BFY50 22.p 2N3054 66p 25171 16p

48p
12p
12p
12p
35p
39p
12p
36p
519
45p

COMPON

SUPPLIERS OF QUALITY PRINTED
CIRCUIT BOARDS, KITS AND

ENTS TO A WORLD-WIDE MARKET
BIOLOGICAL AMPLIFIER (P.E. Jan./Feb. 73)

Multi -function circuits that, with the use of other
external equipment, can as lie detector,
alphaphone, cardiophone, etc.
Pre -Amplifier Module
Component set and PCB 1340
Basic Output Circuits
Combined component set with PCBs, for alphaphone
cardiophone, frequency meter and visual feed -back
lamp driver circuits /5.31

Audio Amplifier Module
Type PC7 /540

RHYTHM
GENERATOR

(P.E. Mar. Apr. 74)
Programmable for 64,000 rhythm patterns from
8 effects circuits (high and low bongos, bass and
snare drums, long and short brushes, blocks and
soft cymbal), and with variable time signatures
and rhythm rates. Really fascinating and useful.
Tempo, Timing and Logic circuits [1247
PCB for above circuits (double -sided) 0.84
Component set for all 8 effects circuits L10.49
Set of 4 PCB's to hold all 8 effects [474
Simple mixer (no PCB available) [2.76
Alternative mixer with external volume
controls and adjustable gain (independently
designed), including PCB [9.22
Power Supply, including PCB [612

SOUND BENDER (P.E. May 74)
A multi -purpose sound controller, the functions of
which include envelope shaper, tremolo, voice
operated radar, automatic fader and frequency -
doubler.
Component set for above functions (excl. SWs) L6.36
Printed circuit board 11.54
Optional extra -additional Audio Modulator, the
use of which, in conjunction with the above com-
ponent set, can produce "jungle -drum" rhythms.
Component set (incl. PCB) E2.47

PHASING UNIT (P.E. Sept. 73)
A simple but effective manually controlled unit for
introducing the "phasing" sound into live or
recorded music.
Component set (incl. PCB) 1240

PHASING CONTROL UNIT (P.E. Oct. 74)
For use with the above Phising Unit to automatically
control the rate of phasing.
Component set (incl. PCB) 1345

P.E. JOANNA
SEE OUR ADVERTISEMENT ON OPPOSITE

PAGE

WIND AND RAIN UNIT
A manually controlled unit for producing the above -
named sounds.
Component set incl. PCB [2:63

POWER SUPPLIES
Sophisticated low -noise highly -stabilised power
supply kits complete with PCB's and detailed in-
formation are now available. Details in list.
Other PCBs (all "as published") While stocks last
Bench Power Supply (P.E. Sept. 1974) 70p
CCTV:

Master Logic, Video Amp., Sync Mixer and
Cathode Switch PCB (P.E. Oct. 1974) [2.20
PCB for remaining Circuits (P.E. Oct. 1974) [2.20

Digital Power Supply (P.E. Aug. 1972) 50p
Electronic Piano:

Pre -amp PCB (P.E. Oct. 1972) 859
Power Supply PCB (P.E. Oct. 1972) 60p

Power Slaves: Power Supply PCB (P.E. Aug.
1974) SSp
Rondo:

CBS SQ De oder PCB (P.E. Sept 1973) 60p
Pre -Amp PCB (P.E. Oct. 1973) 60p
Tone, Balance and Volume Control PCB
(P.E. Oct.) [1.40

Integrated Circuits
709 TO5 40p
709 13 -pm DIL 40p
723 TO5 95p
741 El -pin DIL 32p
747 14 -pin DIL 115p
749 TOS 639
748 B -pin DIL 63p
µA7805 TO220 I65p
µA78 1 5 TO220 1650
AY -1-0212 550p
CA3046 71p
MFC4000B 73p
MFC6040 83p
SG3402N 202p
EP27/3015F 135p

(7 -segment 'numeric
display)

Zeners
3.3V 400mW
3 9V 400mW
4.7 I W
5- I V 400mW
5.IV IW
5.6V 400mW
5.6V 13W
6-2V 400mW
6.8y 400mW
9- I V 400mW
OV 400mW
IV IW
2V 400mW
2V I W
SV 400mW
5V IW
8V 400mW
EIV IW

20V 400mW
20V IW

15p
15p
25p
15p
25p
15p
20p
15p
ISp
15p
15p
25p
15p
25p
1Sp
25p
159
25p
15p
25p

27V 400mW I5p

SINE AND SQUARE WAVE GENERATOR (P.E. July 35)

Suitable for audio, digital, or general purpose.
Controllable through 4 decade ranges 10Hz to
100kHz. Switched attenuation through 10 ranges
from 10V to I mV peak -to -peak.
Component set 17.16
PCB for above components 11.55
Power Supply 16.32
PCB for Power Supply 72p

P.E. MINIMIX 6
DETAILS IN LIST

REVERBERATION UNIT (P.W. Nov. 'Dec. 72)

A high quality unit having microphone and
input pre -amps, and providing full control
reverberation level.

line
over

Component set (ex!. spring unit) [7 49
Printed circuit board [I.66
9 inch spring unit [4.95
Panel meter (50µA) (optional) [3.75

ULTRASONIC TRANSMITTER -RECEIVER

(P.E. May 1972). A highly sensitive, tight -beam,
long. -range, "invisible beam" detection circuit with
numerous applications.
Component set with PCBs but excluding
transducers /440

SEMI -CONDUCTOR TESTER (P.E. Oct. 73).

Essential test equipment for the enterprising home
constructor. While stocks last.
Set of resistors, capacitors, semiconductors, poten-
tiometers, makaswitches and PCB 1746
Panel meter (500µA) /3.75

PHOTOPRI NT PROCESS CONTROL (P. E. Jan. /Feb. 72)

For colour and B & W, an indispensible dark -room
unit for finding exposure, controlling enlarger
timing, and stabilising mains voltage.
Component set (excl. meter) /10.18
Printed Circuit Board 1144
Panel meter (1mA) £3.75

ENLARGER EXPOSURE METER AND
THERMOMETER (P.E. Sept. 73)

Dual-purpose dark -room unit with good accuracy.
Component set with PCB but excl. meter /4.78
Panel meter (100µA) [3.75

Electrolytic Capacitors (pF/V)
0.47/63 8p 100/40 7p 220/40 7 I p

1.0/63 6p 100/63 13p 2800/1003909
1.5/63 6p 150/16 6p 330/63 133p
2.2/63 6p 150/63 13p 3300/1003909
4 7/63 6p 220/10 6p 4700/16 60p
6.8/40 6p 220/16 7p 4700/25 75p
10/25 I 1p 4700/40 939
10/63 6p 220/40 14p
15/40 6p 220/63 2Ip
22/10 6p 330/10 6p
22/25 6p 470/6.3
33/63 6p 470/10 IV;
33/16 6p 470/25 16p
33/40 6p 470/40 20p
33/50 6p 500/64 48p
47/10 6p 680/6.3 10p
47/25 6p 680/25 20p
47/40 6p 1000/10 14p
47/63 79 1000/16 259
100/4 6p 1000/25 30p
100/10 6p 1000/40 54p
100/25 6p 220/25 45p

SEE OUR

LIST

FOR

OTHER

GOODS

,TOCKED

Polyester
OF)

Tantalum
Gtr/V)

0.01
0.015
0-022

3p
3p
3p

0.I/35 13p
0-22/35 13p
047/35 13p

0-033 3IP 1.0/35 13p
0.047 3IP 1'5/35 13p
0.068 311, 2.2/35 13p
0.1 4p 4.7/35 16p
0.15 S 10/16 16p
0.22 Sip 10/25 189
0.33 7p 15/6-3 I 6p
0.47 9p 22/16 18p
0.68 I 1p 47/6-3 ISp
10 14p 47/16V 30p
2.2 24p 100/3 189

Prices are correct at
time of press. E. &
O.E. deliveries subject
to availability.

LIST POST AND HANDLING VAT 0 will be charged extra.
Send S.A.E. with all U.K. requests for minimum charge 70p. Details of kit
free list giving fuller details of PCBs, U.K. orders: under [15 add 22p. Add 25% (or current rate if different) weights, and postage rates will be sent
kits, and other components. over L IS add 40. to full total of goods, post and handling. with list.
O enquiries for list: Optional: Fee for compensation Overseas -VAT does not currently Eire and Channel Islas classify as

Europe -send 20p. against loss or damage in post (U.K., apply.
.

overseas for posting purposes.
Other countries. -send 30p. Eire & C.I. only): 35p.

PHONOSONICS, DEPT. PE 3D, 25 KENTISH ROAD, BELVEDERE, KENT DAI7 SBW
Lit)14..432:geTNvoA.,w.o. ONLY
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ELECTRONIC FOOTBALL AND TENNIS

Don't miss your copy of WITH THE FABULOUS

HENRY'S
NEW 1a75
CATALOGUE

only
50p ur.
Plus 20p //CAFIN.

* OVER 5,000 ITEMS largest UK range of
electronic components for home
constructors.

* 200 PAGES every aspect of electronics and
components for amateurs and hobbyists
kits, projects, test gear.

* DOZENS of new lines and new ranges.
* MANY price reductions throughout the new

Catalogue.
* A Discount Voucher with every copy, worth

50p.

Now 231 TOTTENHAM COURT ROAD,
open:94/96 Upper Parliament Street, NotWtingham

Write now for your copy. enclosing 70p remittance

ALL PRICES INCLUSIVE
OF VAT

VIDEO SPORT
ON YOUR OWN TV
Play three exciting
electronic ball games
FOOTBALL. TENNIS

'IHOLE IN THE WALL on
your own TV' Just
IIIplug Video Sport into
the aerial socket of
your N and away you

Iljgo. Completely safe
for you. your children
and your TV Mains
Operated

OUR INCREDIBLE PRICE
£29.50 incl. VAT

NOW AVAILABLE AS A KIT £19.50
Demonstrations now in all CENTRES'

AMIFM MODULES
LP1179 LP1171
Combined AM FM tuner modules together with a
small number of e  and C s and Ferrite Aerial
make up a sensitive FM. MWiLW tuner

6 Volts supply supplied with data and circuit
sheets

LP1171 combined IF strip r4 -SO.
LA11711. FM front end and AM gang
C4.60.
U1-152 the pair
Suitable Ferrite aerial Ma.

UHF TV TUNERS
625 line receiver UHF transistorised tuners U
operation Brand new (Post packing 25p each
TYPE A variable tuning slow motion drive £3.50.
TYPE B 4 -button push button (adjustable) M.60.
TYPE C variable tuning 62.90.
TYPE D 6 -button UHF VHF tuner 6520

BUILD THE TEXAN - FM TUNER
TEXAN 20 + 20W STEREO AMP

Features glass fibre PC board. Gardners low field
transformer. 6-I C 10 -transistors plus diodes. etc
Designed by Taxes instruments engineers for Henry s
and P W. 1972 Overall sae s 26 s Min Main.
operated. Free task sleeve with every kit

441111111//11

£2995
(carriage 50p)
Oeso built and tested

630.0).

HENELEC STEREO FM TUNER
Features capacity diode tuning, lead and tuning
meter indicators. mains operated High performance
and sensitivity Overall aide in teak sleeve a  2f
Min Complete kit with teak sleeve

£26 25 (carriage 50p)
(also built and tested t31.201

JOIN THE LARGE BAND OF CONSTRUCTORS!

GARRARD CT4
SPECIAL OFFER-STEREO CASSETTE

TRANSPORT MECHANISM
Features 'Stereo heads 'Built
.n motor steeitiese Auto WOO 
tect Pause con 12V d c

CriNr precision engineered

SonChnismPaged the
TARR pInled design Ideal

for use in car store° cassette
csmarty

recorders. incluse. and many

SvitPle toe the Ped Ascot
Stereo Cassette Deck

£13.50 INCL VAT P 8 P. 35p

SINCLAIR SPECIAL OFFER
Complete project 605 E23-95
Sinclair Stereo 60 Pre amp C8.15

404 400 Electron Lornponenth  ERuipment al 40.1 8120 let F, and
354 PA.IDisCo Lighting High Power Sound 01 402 5854
303 Special otters and bargains store -

E Wit Ante s
231 Tottenham Court Road WI 01.580 3459 Centres Open
94 96 Upper Parliament Street. Nottingham rel Noes 42668 9 am  6 pip
All mail to 303 Edgware Road London W2 IOW

Prices correct at time of nreoa,at,on Sulfa, to change w.thotot nob,. t tt

DIGITAL CLOCK KITS1 ft1V1( 3
PAPERBACKS

FOULSHAIVI-TAB SENSATIONAL OFFER

£4 OFF BUILDING. EASY TOFAST
FOLLOW INSTRUCTIONS.
A VERY COMPLETE KIT

ELECTRONIC TEST EQUIPMENT-and how to use It,
by Joe Risse £1 85

COLOUR TV TROUBLES-Problems and Solutions
(Factbook), by the Editors of Electronic Tech-
nician Dealer £2 30

ELECTRONICS UNRAVELLED-A New Common-
sense Approach, by James Kyle El 90

SIMPLIFIED COMPUTER PROGRAMMING-The Easy
RPG Way, by Kelton Carson £1 95

INSTALLING TV AND FM ANTENNAS, by Leo G. Sands El 75

JAPANESE CONSUMER ELECTRONICS SCHEMATIC/
SERVICING MANUAL, by TAB Editorial Staff £2.50

MODERN GUIDE TO CAR TUNEUP AND EMISSION
CONTROL SERVICING, by Paul Dempsey £1 95

SERVICING TRANSISTOR RADIOS, by Leonard D'Airo £1 95

PRACTICAL TRIAC/SCR PROJECTS FOR THE
EXPERIMENTER, by R W Fox El 80

BASIC COLOUR TELEVISION COURSE, by Stan
Prentiss £2.20

ELECTRONIC CIRCUIT DESIGN HANDBOOK, by
Editors of EEE Magazine £4.50

For free catalogue please write to Dept. PE

I ' :-1 ,si

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

1

4

1

1

1

1

1

1

USUAL
NO KNOWLEDGE

LATEST

COMPARE

MM53
0 63"
Segment
Pack
Double
Double
Circuit/Assembly
Futuristically
Black.

Pulse

PRICE

1975
(including

OUR
ITEMS (INCLUDING

14 N Clock
LEO Displays

Driver
Resistors.

Sided Glass
-wound Mains

-styled
White. Mauve,

PRICES

Chip

Chip
Caps.,

Manual

Electronics

TO P.E. READERS
OF ELECTRONICS REQUIRED

DESIGN-ONLY
P. & P., VAT, Circuit)

IF PURCHASED AS SINGLE
VAT AND P. 8 P.)

12-24 hr option
SNS 61 L

Transistors. Switch. etc.
Fibre P.C. Board

Transformer

Case (state colour)-Red,
Green, Blue

£14

£

2.95
6.60
0.50
1.60
0.95
1-50
0.50

4-40

LtdFOULSHAM-TAB LTD.0 YEOVIL ROAD, SLOUGH, BERKS grm Dept. PE3, 202 SheHord Road, Clifton, Beds.E...--- Tel. Hitchin (0462) 814477
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BARCLAY ELECTRONICS FOR MONEY
SAVERS

PLUSTRONIC
POSSIBLY THE MOST ACCURATE FULL 6
FUNCTION L.E.D. QUARTZ CRYSTAL WRIST-

WATCH ON THE MARKET TODAY
This is a special offer and valid until
19th December, 1975 only

 FULL 6 FUNCTIONS (do not con-
fuse with cheaper 2, 3 or 4

function watches)
 Single button operation
 Displays hours, minutes,

seconds, month, date of month
 ULTRA ACCURATE to less than

1 secono a week
 Easily readable, bright L.E.D.

display
 Automatic 3 second HOLD and

FADEOUT display
 Replace battery only once a year
 Water and shock resistant
 Anti -magnetic
 Silent

 AUTOMATIC COMPUTERIZATION for 28,
30 and 31 day month

 Top quality stainless steel
 Manufacturer's full 1 year guarantee
 Arrives in free presentation gift box
 Includes BEAUTIFUL MATCHING STAINLESS STEEL BRACELET

ONLY

£34.50
+ 8% VAT

DECIMO 2001E
THE ONLY TRUE SCIENTIFIC CALCU-
LATOR WE KNOW THAT ACTUALLY
FITS IN YOUR POCKET (WITHOUT
STRETCHING IT TO THE LIMIT) AND
YET HAS A LARGE BRIGHT AND
CLEAR 12 DIGIT L.E.D. DISPLAY AND
SINGLE FUNCTION KEYBOARD
Thla la a special offer and valid until
19th December, 1975 only
 Only 6.75 x 1.75 x 14cm
 10 figure mantissa
 2 figure exponents
 2 sign display
 Common logs, natural logs and

antilogs
 Memory
 Memory + -
 Sign change
 Reciprocals
 Square roots

 Automatic constant
 Exponent key r`
 Clear last entry
 Register exchange

 Memory exchange (can be used as a parenthesis)
 Mean and standard deviation, also polar rectangular co-ordinates

can be worked out using the appropriate formula?
 Floating point
 Positive feel keyboard
 Radians, degrees, grads
 Hyperbolics
 25 hour battery time
 Own carry case

Algebraic logic
 Full 1 year manufacturer's guarantee
If mains adaptor required, please add E3 to total

ONLY

£24.90
+80,. V.A.T.

We also stock a wide range of calculators at discount prices
4 FUNCTION
CBM 7740 7 digit. slim pocket.
SINCLAIR CAMBRIDGE 8 digit, slim pocket. constant
SINCLAIR OXFORD 100 8 digit. content
4 FUNCTION % CONSTANT
DECIMO VATMAN SPY 8 digit, slim pocket°
DECIMO VATMAN 8 digit, green display
CBM 385R f digit rechargeable
CBM 986R e digit, green display, rechargeable
ROCKWELL IR 8 digit. constant.
4 FUNCTION STORE MEMORY. %
CBM 776MD 7 digit, pocket OW
CBM GL976MR 7 digit. green display. rechargeable
ROCKWELL '8R Store memory. constant'
4 FUNCTION FULL MEMORY, CONSTANT
SINCLAIR CAMBRIDGE MEMORY 8 digit, pocket slim 11.95
SINCLAIR OXFORD 200 8 digit, % 14.75
CBM 887D t digit, factor exchange. % 9.50
CBM2GL987P 8 digit, %. factor exchange, green display. rechargeable 1030
DECIMO VATMAN MEMORY 8 digit, green display, %. factor exchange 3010
ROCKWELL 208 13 digit. % 12.115
ROCKWELL 21R 8 digit, %, rechargeable 18.20
DECIMO COUNTER SPY 8 digit, %, pocket slim mint. 1500
SEMI -SCIENTIFIC FULL MEMORY
DECIMO SUPER VATMAN 8 digit. green display, VT x', factor exchange.

%. reciprocals 19.10
CBM 989 8 digit, green display VT.,. factor exchange. % reciprocals,

rechargeable 2110
ROCKWELL 308 8 digit. \Tit:, e. factor exchange,%, reciprocals. 14.75
ROCKWELL 31R As 30R but rechargeable 17.87
DECIMO SU5ER SPY 8 digit. V x, x'. factor exchange, reciprocals, %.

pocket sling mint 17.80
SCIENTIFIC% ALGEBRAIC LOGIC, DUAL FUNCTION KEYS
SINCLAIR OXFORD 300 5 digit. 1 exponents, trig. log. n, reciprocals,

memoir 21.95
DECIMO 2001 8 digit. trig, log. n, reciprocals, memory, memory exchange.r. r -y. degrees, radians, pocket aline 2250
DECIMO VATMAN SCIENTIFIC as 1001, but large green display 20  70
DECIMO SCIENTIFIC SUPERMAN 8 digit, 1 exponents. log. 1 memory. 1

memory store, y is., reciprocals, V . x°, pocket slim. 2190
CBM SR612(R 8 digit, 2 exponents, trig, log, T r. reciprocals. to. x -y,

(parenthet,$). exponent shift. mean and standard deviation, polar rectangular,
co-ordinates, rechargeable, 2 memory stores .31.95

ROCKWELL 51R 8 digit, large green display, trig. log. x, - reciprocals.
memory, a., y', x', factor exchange, memory exchange, degrees.
rad. rechaveable 2750

ROCKWELL 33R 8 digit. 2 exponent. same es 61R but in addition 2 level
parenthesis, rechargeable 3050

5.10
8.95
9.95

SCIENTIFIC% ALGEBRAIC LOGIC, SINGLE FUNCTION KEYS
TEXAS SR16 8 digits, 2 exponent, logs, store memory. y . fix'. reciprocals,

factor exchange, rechargeable 31.50
TEXAS SR50A /0 digit. 2 exponent. trig. log, Tr, VT x' reciprocals. a°,

10.95 store memory, degree, red, hyperbolic, factor exchange. Jr.. ei., factor key.
9.95 rechargeable 43.50
9.85 TEXAS SR51A Same as SR50A but in addition has mean variance and standard

13.70 deviation, 3 memories, %, permutation,, linear regressions M.50
7.50 DECIMO 2001E 10 digit. 2 exponents, trig, log, a, Nix, reciprocals, memory.

degrees, rads. y , x°, x -y, memory exchange. hyperbolic*. pocket slim. 2450
8.40 CBM SR4148R same as SR612OR but in addition has 10 digits, 2 exponents, 2

12.30 store memory, and single function keys 25-15
9.90 SCIENTIFICS, REVERSE POLISH LOGIC-SINGLE FUNCTION KEYS

SINCLAIR SCIENTIFIC 5 digit 2 exponents. trig, log, slim pocket, dual function 1450
NOVUS (BY NATIONAL SEMI -CONDUCTORS)
6010 E22  50: 4510 E21.30; 4515 (4880; 6020 E35.50; 6030 t.37 40; 6035 En  20
'These models employ ordinary batteries but mains adaptors are available, as an
optional extra.
DECIMO ADAPTOR E3130
SINCLAIR OXFORD ADAPTOR E295
CBM ADAPTOR E2  70
Please add the correct amount to total If adaptor is required.
NOTE-All rechargeable machines supplied complete with Maid batteries and
chargers for the stated price.

Although correct at time of going to press prices may be subject to alteration without
notice. Please add 8% VAT to total plus 55p packing.

PHONE CALLS AND PERSONAL CALLERS WELCOME
MONDAY -THURSDAY BETWEEN 2 and 5 p.m

op
.www.

To: BARCLAY ELECTRONICS
STANLEY HOUSE, 115 FINCHLEY ROAD, LONDON N.W.11

Please send me
with/without optional mains adaptor. I enclose cheque/money
order total value £ including 55p to cover packing.

NAME

ADDRESS

SCOOP' AUDIO MAGNETIC GOLD LABEL BLANK
CASSETTES-Price per box of ten: C60 £3 .00, C90
£4 20. CIRO £5.40. Post 22p per order

ALL GOODS APE FULLY GUARANTEED. IF NOT SATIS-
FIED MONEY REFUNDED IF RETURNED UNDAMAGED
WITHIN 7 DAYS
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IN'240v-50Hz from your 12v car battery. 20 + 20 Watts r.m.s. into 8 ohm load. Distor- ASTRO IGNITION SYSTEM
25 watt -64.20 150 watt -619.10 tion less than 0.01% 100Hz-10kHz Frequency40 watt -6735 300 watt (12v) -t29'85 .

Complete kit of parts for this .
75 watt -610.71 300 watt (24v)-623.75 proven and tested system 0.50response ± 1dB 20 Hz to 20 kHz. Hum level. All above invertors are in kit form but may incl. VAT. Ready built with only twonilvol.fullbe purchased built up in metal case 8 ready virtually withVO . on. connections to alter £12.50 incl.for use. Price list sent on receipt of s.a.e.
Prices include post 8 packing. VAT. Thousands have used this

P.W. AUTOMATIC EMERGENCY This is a power amplifier of superb quality system both home and abroad.
SUPPLY Consider these advantages more

240v-50Hz-150 watt invertor with built in incorporating the very latest design features. .
p over, faster acceleration, fuelbattery charger. In event of power failure Professional hi-fi enthusiasts have classed itswitches over automatically from battery economy, excellent cold starting, m. charging to invertor operation. Cct. as as fantastic and real value for money. The smoother running, no contactappeared in Dec. 72 P.W. Complete kit of

parts (excluding meter) 622 .50 + f1 .10 p. 8 p. CCT incorporates a low flux transformer and breaker burning. Also because of .
II FLUORESCENT LIGHT INVERTOR KIT inputs for disc. tape, tuner, etc. the high energy spark, the fuel

8 watt -12v -Fluorescent light, suitable for mixture can be made weaker giving
ill tents, caravans, houses, boats 8 secondary

lighting for factories, hotels, etc. further economy and fewer plug
12"-8 watt -62.90 + 25p p. 8 p. Built up- Complete kit of parts including slim line problems. Fitting time when built

. 64 + 25p.
21"-13 watt -C330 + 30p p. & p. Built up- bookend case, silk screened front panel & 5 minutes approx. Please state

III
[4.50 -4- 3op. whether positive or negative earth.knobs. £43 incl. VAT & p. & p.

TRANSFORMERS 8 COILS Trade and export enquiries wel- .
El Both high volume 8 small order capacity comed.available.

Special offer. Miniature mains transformer The bookend case, I.C.s & semiconductors, P.C. ASTRO ELECTRONICS
12-0-12v-6V.A.-85p plus 10p p. & p. board, Transformer, etc. may be purchased separ- Spring Bank Road, West Park
TRADE 8 EXPORT ENQUIRIES WELCOMED ately if desired. Send S.A.E. for further information Chesterfield.IIMIIIMEN111M111111011111111

I NEW EDITION

; FOUNDATIONS OF WIRELESS
r

AND ELECTRONICS

by M. G. Scroggie Price L450

11-N-TE
e PLASTIC

#041.d

DISCOUNT

PRICES

Newest, neatest
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STORAGE
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OSMABET LTD We Make transformers
amongst other things

AUTO TRANSFORMS 110-200/220/240V
30W. t2 -10:50W. 2.70 75W 03 -45, 100W. 04, 500W, C12.
750W. 016-50; 1000W, (20-35, etc.

P
LOW VOLTAGE TRANSFORMERS
rim 200240V a.c 5V 10, 50p, 6 3V 1 SA, [145; 3A

C1.80, 6A. 0.00, 12V 1 5A E1-80 3A. 03-30; 6A CT.
E4.50 18V 1 SA CT. C3-30, 24V 1 SA CT. 03-30; 3A CT.
04.513: SA. 011- 75: BA. CB -70; 12A. 012-40; 40V 3A CT,
CC 502 6A CT. C15-75: 25V 2A .- 25V 2A. 00.40; 12V
IA 4- 126 4A, 06.40.

LT TRANSFORMERS TAPPED SEC. Prier 200/240V
0-10-12-14-16-18V 2A, £3.30, 40. 04-50.
0-12-15-20-24-30V 2A, 04.20, 4A, N.
0-5-20-30-40-60V 10, 04-20; 2A. ca.
0-40-50-60-80-90-100-110V 10. 06-40.
MIDGET RECTIFIER TRANSFORMERS
For FW root., 200,240V a c 6-0-6V 1 SA or 9-0-9V 1A
01.05 each. 12-0-12V 1A or 20-0-20V 0 7SA or 9-0-9V
0 3A or 12-0-12V 025A or 20-0-20V 0 15A or 6V
0 SA + 8V 0.5A or 9V 0-35A , 9V 0 35A or 12V 0-25A
+ 12V 0 -25A or 20V 0 150 -s 20V 1 5A, all atti-soeach.
MAINS TRANSFORMERS
Prim 200.240V a.c. TX13 sec.. 425-0-425V 500 MA.
6 3V CT 6A. 6 3V CT 60, 0-5-6 3V 30 £111-75; TX,
425-0-425V 250 MA. 6 3V CT 40, 6.3V CT 40,
0-5-6 3V 3A. 011.25: MT3 Prim. 0-110-240V, sec.,
250V 100 MA, 6 3V 2A. E S. 03-75.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P P sec., tapped 3-8-15 ohms. A -A 6 6161 30W 06-75;
A -A 3611 50W 010.15 100W (EL34 KT88, etc 1. 01725.

G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30W M 400W 35p.
HI-FI SPEAKERS
Sin 611. C1-15, Goodman 10W full throw all. 04.25,
Bin 4C1. El - 50; EMI 13 x Sin 8C1, "450' t4.25, Bin
twin cone 8C). 0218 v Sin 3. 13. 15 or 25C1, t1.75.

LOUDSPEAKERS
2i0n 8 or 7511. 2fin 8 or 2511. 31n 3. 0 or 3511. 3+in 811.
1511 or son. 95p each: Sin 3, 8 or 2511. 5 x 3in 3. 8. 15.
25 or 35C1. 95p each 7 x 4in 3, 15 or 2511. 10 x Bin 31).
01 -SO. 9 v bin HI-FI CM 811. t2- MI.

SPEAKER AUTO MATCHING TRANSFORMER
12W 3 to 8 or 1511 up or down. 01-50.
PAPER TUBULAR CONDENSERS W.E.
is 7mF. 160V, 30 x 2Ornm. 20p, 100 for 010.

-INSTANT- BULK TAPE/CASSETTE ERASER
Instant erasure. any diameter tape spools, ...settee.
demagnetises tape heeds. 200.240 V wc . 0 .75.
FLEXIBLE PVC MINI 3 -CORE CABLE, 19 0 0 10rmin
100 metres O. Ideal for speakers. Intercoms. etc.

Carriage and VAT extra 0e all orders
S.A.E. ENQUIRIES. LISTS. MAIL ORDER ONLY

48 Kenilworth Road, Edgware, Middx. NAB 80G
Tel 01-958 9314

COLOUR T.V. WITH PARTICULAR
Or REF. TO THE PAL SYSTEM by G. N.

Patchett Price L040

r PRINCIPLES OF TRANSISTOR
CIRCUITS by S. W. Amos Price 63.55

ELECTRONICS UNRAVELLED by J. Kyle
Price 12.20

L 110 OPERATIONAL AMPLIFIER PRO-r JECTS FOR THE HOME CON-
STRUCTOR by R. M. Marston Price 12.05

r ELECTRONICS SELF-TAUGHT . . .
\ WITH EXPERIMENTS AND PROJECTSI by I. Ashe Price L2.10

UNDERSTANDING SOLID-STATE
ELECTRONICS by Texas Price 61.50

ELECTRONICS AND RADIO by M.
L Nelkon Price L3.00

RADIO COMMUNICATION by J. H.
Rayner Price 1.5-60

INTEGRATED CIRCUIT POCKET BOOK
00 by R. G. Hibberd Price [240

L RADIO SERVICING POCKET BOOK byr V. Capel Price (2.20

il° * PRICES INCLUDE POSTAGE *

system ever AIL
devised for storing small
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots.
ID and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT DISCOUNT PRICES!
SINGLE UNITS (ID) (Sins x 2fins x
23ins). £2 DOZEN.
DOUBLE UNITS (2D) (Sins x 44ins x
2f ins). £3.50 DOZEN.
TREBLE (3D) L3.50 for 8.
DOUBLE TREBLE 2 drawers, in one outer
case (6D2), L4.90 for 8.
EXTRA LARGE SIZE (6DI) 14.50 for 8.

PLUS QUANTITY DISCOUNTS!
Orders over L20, less 5%.
Orders over L60, less 7}%.

PACKING/POSTAGE/CARRIAGE: Add 50p
to all orders under LIO. Orders LIO and over,
please add 10% carriage.

QUOTATIONS FOR LARGER QUANTITIES
Please add 8% V.A.T. to total remittance

HAIM Mgr (Dept. PE12). 124 Cricklew000
72ra Broadway, London, N.W.2.

0°

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

19-21 PRAED STREET

O'
LONDON W2 INP

Phone 01-723 4185I Closed Saturday I p.m.
Tel 01-450 4544
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WILMSLOW
AUDIO

THE Firm for speakers!

SPEAKERS
Baker Group 253.8 or 15 ohm Ea -64
Baker Group 35 3, 8 or 15 ohm [10.25
Baker Group 50/12 8 or 15 ohm 04.00
Baker Deluxe 12in d/cone [13.75
Baker Major 12in dicone t11.117
Baker Regent [10.00
Baker Superb f18.12
Baker Auditorium 12 £1625
Castle Super 8 RS/DD £10.31
Celestion MH1000. 8 or 15 ohm [1350
Celestion PS8 for Umiak £3-75
Celesion G12M 8 or 15 ohm £12.95
Celesion G12H 8 or 15 ohm £1595
Celestion GI5C 8 or 15 ohm £26.95
Celestion G18C 8 or 115 ohm E34  50
Dacca London Ribbon Horn 130.00
Dacca London and crossover 737.50
Dacca DK30 and crossover £2406
EMI 13in x Bin 150 a/c 8 ohm [2.94
EMI 13in x Bin type 350 8 or 15 ohm E9.56
EMI 13In x Bin 25W bass £9.00
EMI 6ein 93850 4 or Bohm E2.90
EMI 5in 14A/7030 mid range 8 ohm [3.50
EMI 2fin tweeter 974%2AT C0.77
Eagle DT33 30W tweeter [6.31
Eagle HT15 horn tweeter [4.40
Eagle CT5 cone tweeter E2.06
Eagle CTIO tweeter a or 16 ohm [3.00
Eagle MHTIO horn tweeter C4.44
Eagle crossover CN23. CN28, CN216 E1.75
Eagle FRd C6-12
Eagle FR65 E9.62
Eagle FR8 £1231
Elac 9 x 5 59RM109 15 ohm. 59RM114 8 ohm E3.44
Elac 65in 6RM171 d/c roll surr. E4.06
Elac 6fin 6RM220 d/cone £3.12
Elac din tweeter TW4 [1.75
Elac 8in 8CS175 3 ohrn E267
Pane Pop 15W 12in [5.25
Fane Pop 25130W 12in f7.50
Fane Pop 50W 12in C1200
Face Pop 55 60W 1201 f1395
Fane Pop 60W 15in £14.75
Fane Pop 100W 18in [2595
Fane Crescendo 12A 100W 12In [34.50
Fane Crescendo 12B bass £3650
Fane Crescendo 15M 100W N7.50
Fane Crescendo 18in 150W C62.95
Face 8011 Bin d/c roll surr. ill50
Face 807T Bin 4/c roil sum C575
Fane 8081 Bin d/c C3.95
Fane 910 horn 04.95
Fane 920 horn [33.95
Goodmans 8P 13in 8 or 15 ohm £550
Goodman, 10P 8 or 15 ohm 0.80

Goodmans 12P 8 or 15 ohm £13-95
Goodmans 12P -D 8 or 15 ohm £1695
Goodmans 12P -G 8 or 15 ohm £15.95
Goodmans Audiomax 12AX 100W T3650
Goodmans Audiomax 15AX £40.25
Goodmans 15P 8 or 15 ohm [21-00
Goodmans 18P 8 or 15 ohm f3600
Goodmans Hifax 750 C16.00
Goodmans Axent 100 tweeter [8.44
Gooc/lane Audiom 100 12in £13-90
Goodmans Axiom 402 12in [20.00
Goodmans Twinaxiom 8 £1014
Goodmans Twinaxiom 10 f10-75
Jordan Watts Module £1706
Kef T27 £6.06
Kef 115 £6.94
KO B110 [6.37
Kef B200 [9.50
Kef 8139 £16.95
Kef DNB E2.31
Kef DN12 [5.95
Kef DN13 T4.50
Peerless Dome Tweeter KOIODT flI06

STC 4001G Super Tweeter f6.56
Radford BD25 [18.44
Radford FN 11 a £13.95
Radford FN12a and 12b [12.75
Radford MD9 £11-50
Radford TD3 [8.06
Richard Allan CG8T 4/c risurr. C7.50
2}in 64 ohm, 70mm 80 ohm, 70mm 8 Ohm £0-77
2fin 75 ohm [0.59

7in x din 3 or 8 ohm [1.63
Bin x 5in 3 or 8 ohm f1.75
10in x 6in 3, 8 or 15 ohm £2.69

SPEAKER KITS
Baker Major Module
Goodman, Mezzo twinkit
Helms XLK25
Helms XLK30
Helme XLK50
Kefkit 1
Kefkit 3
Richard Allan Twinkit
Richard Allan Triple 8
Richard Allan Triple 12
Richard Allan Super triple
Wharfedale Linton 2 kit
Wharfedale Glendale 3 kit
Wharfedale Dovedale 3 kit

each £13.44
pair [47.19
pair £2544
pair £17.19
pair C46.25
pair (49.44

each C42-50
each C10.95
each C1850
each E2395
each £211.75
pair [23.12
pair [40.62
pair C63.12

Baker. Linear and Eagle PA disco amplifiers in stock.
Send stamp for list.

Prices correct at 25 October, 1975

FREE with Speaker Orders over £7
'HI-FI Loudspeaker Enclosures book.

All units guaranteed new and perfect. Prompt despatch. Carriage and packing speakers 50p each, 12in and up
75p each. speaker kits 80p each (CI 60 pair), tweeters and crossovers 30p.

Send stamp for free booklet ''Choosing a Speaker"

Including VAT 25% on HI -F1, 8% on PRO and PA
WILMSLOW AUDIO (Dept. PE)

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire SK9 1HF.
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmslow.
Discount TV, Hi-Fi: Swift of Wilmslow, 5 Swan Street, Wilmslow.

The Ultimate Radio!
GRUNDIG SATELLIT 2000
You've got your yacht, private aircraft, Rolls Corniche?-then all you need for a full set of status
symbols is this latest model Grundig Satellit, Germany's top radio' Radio performance,
appearance and sound quality are all superb.
VHF/FM, MW, LW 10 SW bands plus bandspread, 27
transistors and 22 diodes, Battery/Mains (110/240V)
2 speakers, 57in telescopic aerial.
Our price £159.95 inc. carr., Ins. and VAT.
Big discounts on Grundig ITT, Koyo. etc. Send
stamp for list.

WILMSLOW AUDIO
(Dept. PE)

10 SWAN STREET
WILMSLOW, CHESHIRE

PRECISION PETITE
LTD.

119A HIGH STREET,
TEDDINGTON TW11 8HG

Tel. 01-977 0878

INTRODUCING A
MINIATURE

PRECISION 12V. D.C.
DRILL DESIGNED FOR

THE ELECTRONIC
ENGINEER

Drill only £7.00 p.p. 35p
Stand L375 p.p. 58p

Complete kit as illustrated (less batts.)
with a variety of 30 tools. Space for
Stand and Transformer.
KIT 30 TOOLS £15.01 p.p. 75p
STAND £376 p.p. 58p
TRANSFORMER £5.50 P.P. 75p

E FORS.A  DETAILS
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!lie..........7.., EILECTPKIIIS lilt WINDSOR

58-60 GROVE RD.
N E/SOR, BERKS,s1,4 I HS.

ADD 91 VAT TO PRICES MARKED *
ADD 25% VAT TO ALL OTHER PRICES
SEND C.W.0.(EXCEPT GOVT'DEPTS)
POST A PACKING 20P FOR THE UK

NEW. EAST SERVICE.LOW'PRICES,
MONEY RACK. IF NOT SATISFIED.
ALI, BRAND NEW TOP GRADE FULL
SPEC DEVICES CALLERS WELCOBE
NEW CATALOGUE LIST FREE 54E.
BARCLAYCARD /A ACCESS BY POST.
SORRY NO SALES TELEPHONE,

Digital Displays INTEGRATED CIRCUITS
DL707 COM.ANODE&
DL704 COM.CATH.
0.3" 0-9dp £1' ea
747 JUMBO 0.6" CA
LED DISPLAY f1,69*
3015F 0-9dp £1'
DL33 MINI 3 DIGIT
& MAGNIFIER 01.50*
STROBE TUBE ES*

LEDS ITS cl 12P.
209 STYLE OR 0.2" NO CLIP 12p*
TIL209 or 0.2"RED & CLIP 14p*
GREEN LARGE/SMALL & CLIP 19p*
ORANGE LARGE/SMALL & CLIP 19p*
ORP12 57p* 2N5777 33p*
TEC12 PHOTO IC SCMITT El*

IC AY51224 4 DIGIT CLOCK E4*
M415.311 OR MM5314 6 DIGIT E5*

CAPACITORS

CERAMIC 22pf-0.1uf 59v 5p.
ELECTROLYTIC:10/50/100 of in
25V 7P. 50V 9p. 2u1/10V 6p.
1000uf 25V 18p.200/500uf 9p.
POTENTIOMETERS LIN/LOG 14p.
PRESETS 8p. RESISTORS liP ea

HEATSINKS: T05 & T018 Sp* TV4 15p*
TV3/T03 16p*EXTRUDED 4" 441 290
SWITCHES:SPST 18p,DPDT 25p.
DIN PLUGS ALL 12p .SOCKETS ALL 9p

AL/ CASES AB5/AB7 50p.4813 65p#
TRANSFORMERS i/lA 6 or 12V E1.50*

TRAMPUS FULL SPEC PAKS ALL .(1 ea

PAK A 10 RED LEDs our choice El*
PAK B 5 741C OP AMP 8 PIN El*
PAK C 4 243055 12 BC109E1*
PAK E 10 BC182 fl,F 11 2N3704 El
PAK G 8 8E751 fl*.B 9 2N3819ef1
PAK J 9 2'13053 cl*.K 40 10014 CI

703 RE/IF 26p
709 T099 22o*
709 DIL 14 2890
710 OIL 14 31o*
723 Regul'r 45p*
741 DIL 8 21p*
741 OIL 14 31p.
741 TO99 31p*
747 2x741 67p*
748 DIL 8 27p*
7805 5V 01.25*
7812 12V 11.25*
7815 15V 11.25*
7900 Series £2'
76013 6W AF 75p
OA3046 54p
CA3048 £2
CA3054 £1.50
ICL8038 SGEN £3*
L11300 11,50*
LM301 OPA 410
LM304 0-40V 13*
LM308 Hi Bo 95p*
LM309K 5V 11.75*
L4372 IF £2.00
LM377 2x28 f3
L4380 60745 89p

.1M381
50

10 40P116*

7400
7401
7402
7404
7410
7413
7420
7430
7440
7441
7447
7470
7472
7475

MC1303 (1.50
MC1310 E2.20
MC1312 SQ 02.50
MC1318 E2,50
MC1330 75p
4C1339 61.40
MC1350/1/2 75p
MC1466 /9 - E3

MFC4000 Pf 49p
NE536 FETOPA f2*
NE540 £1.10'
NE550 2vR' El *

NE555 TIMER 42p*
NE556 2x. 88p*
NE560 PLL £4.00
NE561 PLL £4.00
NE562 PLL E4,00
NE563 12.25
NE565 £2.50
NE566 £1.55
NE567 12.20
SN72741 741 21p*
SN76660 IF 75p
SN76611 Iv El

TAD100 &IF f2
TBA800 89p
TBA810 7WAF 99p
TBA820 75p
7,N414 RX 99p

7411 TTL
11p,
13p*
13p*
15p*
13n*
29p*
130
13o*
13p*
64p*
69p*
26p*
,4r0.

20p.

TRANSISTORS
PRICE EACH:-
AC127 & 128 11p*
AC176 9p*
AC187 & 188 11p*
AD149 45p*
AD161 A 162,33p*
BC107 8p*
BC107B 12p*
BC108 8p*
BC108B 12p*
BC109 9p*
BC109C 12p*
BC147/8/9 99
BC157/8/9 12p
BC167/8/9 12p
BC177/8/9 18p
BC182/3/444L1Op
BC212/3/4A4/.12p
BCY70/1/2 16p*
D131 & 132 39p*
FR88 250V 35p
FY50 14p*
FY51 14p*
FY52 A 53 140
0X19/20/21 16p*
J2955 T03 75p*
JE2955 94p*
JE3055 670*
MPU131 PUT 49p

MATCHING 20p*
INS.BUSH SET 6p*
TIP29 & 30 43p'
TIP31 & 32 54p*
TIP41 68p*
TIP42 74n*
TIP2955 99p*
TIP3055 67p0
TIS43 UJCT' 32p
ZTX107/8/9 lip
ZTX300 8304 20p
ZTX500 &504 42p
2N706 A 708 11p*
2N2646 UJT 38p*
2152904 A 5 20p*
2N2926broyg 9p
2N3053 16p*
243054 42p*
2N3055 115W 37p*
2N3055 RCA 60p*
243702/3/4/5 9p
243706/7/8/9 9p
243710 & 11 10p
243819E FET 14p
243820 FIT 40p
2.,13823E FET 160
2N3904/5/6 15p
2N4289 mini 31p
245457 PET 45p

CMOS LOGIC
7474
7476

190
29p*

CD4000 14C14 & 145K AVAILABLE.

7490 39o* CD4000 igp* CD4028 E1,29*

7491 73p' CD4001 16p* CD4046 E2*

7492 43p* CD4002 Igp* 004047 El.,49*

7493 39p* CD4009 65p* CD4049 590
7494 46p* CD4011 20p* CD4054 E1.89*
7496 74p* CD4013 53p* CD4055 E1.89*
74100 El CD4016 4900 CD4060 C2.25*
74121 270 CD4017 £1.15' CD4071 23p*

74123 650 CD4018 £1.69' 004081 23p*

74141 64p* CD4022 11,55* CD4510 E1.49*
74173 E2* C04023 18p* CD4511 £2.25'

74174 054024 11.15* 09452.8 E1.10*
74177, -T140"7 89n. CD4558 52.35

DIODES 0LOWPilef

0A81 & 0A91 GERMANIUM 50,
1N4001 1A50V A 144002 50
144004 60* 144007 9p*
144148 & 1N914 SILICON 4p.
ZENERS W488 40007 9p.
ZENERS 11W 17P.Z1JnoiseEl
BRIDGE RECTIFIER 1A50 18p
1A400V 25p. 4A100V 45p

SCR's TR IACS
SCR's TAG1/400 1A400V 50p*
1A50V 38p* 1A 800V 700*
C1060 4A400V SCR ONLY 47p*
TRIAC SC1467 104400V El*
TRIAC DISCO 15A400V £2*
DIACS,ST2 20p,BR100 25pverb
36PINS 28p*FACE CUTTER49p*
COPPERCLAD 0.1 PITCH VERO
21"x5" 32p* 21.4x31" 29p*
33"x5" 37p* 31.x33. 32p*
3Iux17" E1.70*
31"x17.' PLAIN 0.1.11.06*
nu, BREADBOARD 6x4" f2*

IIIDAI_Cpen °
DALO ETCH RESIST PEN 69p*
FEC ETCH PAK 500gm 89p*
6x4" COPPER BOARD 50p*
PCB KIT 3 ITEMS E2*

CASSETTE MECOANISM £9 & £13

'CGS GAS DETECTORS 308etcE2*

OIL sockets
TOP QUALITY NYLON
SOCKETS SPIN 12p*
14PIN 13n'i6PIN 14p

SOLDERCON PINS:
100 65p710,,0 f4!

ENGINEERS

WEUTRiiiiiiRBAW I T 14 MORE PAY!
Do you want promotion a better yob This helpful guide to success should be
higher pay' New Opportunities shows read by every ambitious engineer
you how ro get them through a low-cost Send for this helpful 76 page FREE book
home study course There are no books to now No obligation and nobody will call on
buy and you can payas.you.learn you It could be the best thing you t,er did

MCUT OUT THIS COUPON NM !MUNI,
CHOOSE A BRAND NEW FUTURE HERE!

Practical Radio grid

Electronics (Tech-

natron)

Electronw Engineer-

ing

Television Mainten-

ance and Servicing

General Radio and

TV Engineering

Radio Servicing. Main

tenanoe and Repurs

Tick or state naked of Interest. Post to the address below.

C A &Radio. TV & 0
Electronics. Mechanics

O Radio Amateurs 0
Practical TV 0
Colour Television Cr

O Servicing

Computer Electronics 0
O C. & G. LI Radio TV

Servicing cert.

O Post Master General 0
1st & 2nd class certs.

C. & G. Electrical Cr
O Engineering Practise

C. & G LI Insodla.

tions and Wiring
General Electrical Cr

Engineering

Society of Engineers 0
(Electrical Engineer-

ing)

Elecuricallnmallations

andantino

C. & G. Electrical 0

Technicians (Primary)

C. & G. Telecom. 0
munkations

To ALDERMASTON COLLEGE Reading RG7 4PF
Also I our London Advisory OWL 4 ForeSt. Avenue, Moorgete, London ROY
5EJ. Tel: 014211 2721.

NAME Mock C.P.,,
ADDRESS

Omer Sublet III
00f

Age
Soareellesslby CA C C. Auribeir 04 A

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

4fin
50µA

42 x 42mm meters Innik, lOrnA,

100mA, 500mA,E216. Ilp P. & P.

60x45mm meters 50µA, 100µA,

500µA and ImAVU meter,E212.

lip P.& P.

Edgewise meters 90mm x 34mm

InnA, £340. 13p P. & P.

x 3fin METER. 30,µ4,

or 100µA, £3.85. 13p P. & P.

mum.
METER

TA 01.1116an

RECORDER Model 111-2

LEVEL 20,000 ohm/

METER volt, E6.90. ni

500µA, 70p. 10p P. & p.
16fp P. & P. ° o

.6 ,i,
px.ItIt,CARDIOID

DYNAMIC
MICROPHONE *-*4ii4 .,.

,,i0

IT

Model UD-130. Fre-

quency response 50-
3 WATT STEREO (I} -1-- If)

15,00130. Impedance
50K and 600 ohms,

PER CHANNELDual

AMPLIFIER
1740. 13p P. & P. E4.30. 12}p P. & P.

All above prices include V.A.T. LARGE S.A.E. for List No. 11.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate Bolton Lancs. BL2 IBA
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. . . and now the

MINISONIC II
ELECTRONIC MUSIC
SYNTHESIZER

Based on the original P.E. Mini -
sonic the Mark II is a three -octave
keyboard instrument which sets new
standards of performance and flexibility. Designed
for construction by the amateur electronics enthusiast
or "do-it-yourself" musician the Minisonic II has a truly
"professional" sound which has to be heard to be believed.

As demonstrated "Live" at
the Audio Fair 1975

Star features Include:
* Pre -finished case including front panel and solid wood end cheeks.
* Push-button patching enabling accurate and rapid selection of modula-

tion or signal routings.
* Two extended range VCOs: 3Hz - 50kHz.
* VCO synchronization facility enables -phase-lock" to be achieved up

to the ninth harmonic. An invaluable asset when chording in conjunc-
tion with ring modulator. Stable over the entire oscillator range.

* Mutual cross -modulation between VCOs enables the production of a
wide range of complex waveforms. Used in conjunction with synchro-
nization produces an incredible range of sounds.

* Variable portamento.
* Two -Span" ranges enables rapid switching from equal temperament

scale to any pre-programmed semitonal frequency increment.
* Envelope shapers incorporate LEDs to give visual indication of envelope

state.
* Stereo outputs with provision for cross -panning.
* Built-in headphone amplifiers.
* Low current drain.
* 110V/240V mains operation or by battery.

For first-time builders we offer a complete kit of parts to construct this fabulous instrument.
Why not convert your original Minisonic? Conversion details and part -kits available.
Buy it ready made. A more expensive proposition but ideal for those who can't wait to get started. Ready -built instru-
ments carry a full year's guarantee and come complete with instruction booklet and seven free lessons for those
able to get to London to take them.
WANT TO KNOW MORE? For full details send a 9" x 4" S.A.E.

TRANSISTORS
BC1a2 lop
BC184 I2p
8C204 11p
BC209C tip
BC212 I4p
BC213 15p
BC214 195
MPS -L01 39p
MPS -L51 41p
MPS -U07 119p
MPS -U57 85p
ZTX300 15p
ZTX500 175
2N2219
2N2484 51p
2N2904 30p
2N2905 27p
2N3054 100p

ARRAYS
CA3048 75p
CA3096AE 120p

DIODES
BA148 25p
10P7 10p
1N914 5p
1N5401 21p
1SJ50 12p

RECTIFIERS
EA100/10 100p
MDA942A 210p
REC41A 1205
REC46 255p
REC70 40p

MINIMIX
The ideal mixer for home studio,
disco, or "on location" record-
ing.

Cases and ready-made panels and PCBs available. Illus-
trated data sheet and comprehensive price list-send

x 4in S.A.E.
8 PIN 7418
FIRST GRADE DEVICES
FROM WELL KNOWN
MANUFACTURER
NOW ONLY 24p

SPECIAL
OFFERS

V. U. METERS
MOVING COIL METERS

SCALE 36 x 21mm
OVERALL 40 x 40mm

NOW ONLY £1.40

C.MOS LOGIC
Now available at
bargain prices.
Examples:
MC14011C 21p
MC14016C 55p

EXTRA SPECIAL LINEARS
Device Description

LIAM Very high speed. high gain. op. amp. 170V,uSI

LIA381N Very low noise, dual, audio mime
(0 buy noiee)

MC1306e Half -watt, (I ohm. audio preamp. and amplifier
MC1711SCP High speed 741, compensated. direct

replacement

2N421E High speed. Low nose. operational mother
DATA SHEETS all devices 10p extra

Manuf Case

N S T05

N S

Mot.

Mot

Fer

Cost

2S1p

1/4p

841 ?Sp

101p

14 -do 130p

DEPT. PE. P 0. BOX 3
ST NEOTS CAMBS
PE19 3JB

ZENERS-
SPECIAL OFFER
Standard values:
2.7V to 15V, 400MW
devices, only 8p

NOISE DIODES
Z5J (Z1J) 75p
Z1M 120p

OP. AMPS
709 (s -dill 41P
710 (T05) 39p
741 (8-dil) 24p
748 (8-d11) 51p

LINEARS
MFC4000B
MFC6040
SG14950
SG3402T
wA7815
723

70p
100p
290p
174p
220p
190p

RESISTORS
Triple rated high
stability carbon
film. 1p each.
E21 values from
4R7 to 3M9
Metal oxide half
watt. 5 for 19p.
E12 values 10R to
1M0

POTENTIOMETERS
Carbon 24mm, lin
and log. 5kCI to
IMCI, 25p.
Wirewound 1W, Iln
only. 10f1 to 25kCI
semi - precision.
112p.

TERMS MAIL ORDER ONLY C W 0 MINIMUM
ORDER ft VAT. Please add 25% to value of
order inc. P P unless otherwise stated
Cheques or P 0.8 payable to Eaton Audio
Orders over f5 free of P 8 P otherwise please
add 10p in theft.
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TELEVISIONS AND SPARES TO THE TRADE
MONOCHROME TELEVISIONS
BBC 2 Dual Standard TVs (19in. 23in) in batches of 10-E3 each (makes include
Bush. Thorn. Philips. PyrtiEkco, Baird). Many with transistorised tuners.
GEC 2000. Thorn 950 series. Bush 141. Philips Style 70. Baird 600 and 700 series
all at £7 etch.
Thorn 1400, Bush 160/170 series, Philips 210, Pye-Ekco Olympic. etc., Baird 673,
Push Button -all at £12.50 each.
20in and 24in square screen Dual Standard sets -Thorn, GEC, etc., 20in-
£15, 241n -t10.50.
201n and 24in Single Standard Thorn 1500. GEC, Bush Acoustic, 20in-V19.50,
24in-1.22.

(1) Discounts for quantities. (2) All monochrome spares supplied free of
charge. (3) All tubes guaranteed. (4) All cabinets very good. (5) All sets
"walk and talk". (6) All sets guaranteed complete inside and out.
(7) Delivery and VAT extra.

COLOUR TELEVISIONS
Colour TVs 19in and 25in. Makes include Thorn 2000. Bush CTV25, Decca CTV
19/25in, Pye-Ekco. Baird 700 and 710 series, Philips G6, GEC 2028. All sets
guaranteed complete inside and out -cabinets first class and tubes
guaranteed. From £65 each.
20in and 22in Colour Televisions are always available in varying quantities -
please telephone for availability and cost.
Please Note: (1) We deliver anywhere by our own transport. (2) All goods are

blanket wrapped In our vans. (3) All orders with half deposit. balance on
delivery after inspection. (4) Cheques most welcome. (5) Any quantity
supplied. (6) We do not sell rubbish, and we stand by our guarantees. (7) We
aim to please. (8) All spares supplied free of charge (mbno only).

N.B. Special arrangements for delivery to North and South Ireland and world-
wide exports orders welcomed.

TEST BENCH FACILITIES ALWAYS AVAILABLE

WORLD WIDE DELIVERIES OF TVs, SPARES

MISCELLANEOUS ITEMS
Large quantities of stereograms, fridges. deep freezers. Hoovermatics, radios.
etc., always at hand -prices on request.
Colour SCAN COILS Mono
All dual standard ES plus £1 P. & P. All makes £2 inclusive.

VALVES
All colour valves 4Op each plus 5p All mono valves 10p each plus 2p each
P. & P. Der valve. P. & P.

TUBES
22in-E22, 251n -E20 (pose, 19in-E4, 20111-0 50, 23in-t5, 241n

insurance. packing £5). £7 (post, insurance, packing £3.50).
CABINETS

t9in-t12, 22in-E113, 25in-t14 (post, All cabinets -ES including post.
insurance. packing £51. insurance, packing.

LOPTs
All dual standard colour 0.50 plus El All dual standard mono £2.50 plus
P. & P. All makes available. £1 P. & P. All makes available.

SLOT METERS
10p meters -E1.50 each including postage and packing.

SPEAKERS
6in x 4in. 5in Round, Bin x 2in 30p each plus 10p P. & P.

Colour PANELS Mona
1F, Decoder and Convergence -frame IF, Line timebase C3 plus Et P. & P. All
output for all dual standard models dual standard models in stock.
from £7.50 plus £1 '50 P. & P. All models
available.

MAIL ORDER SERVICES
BLACK/WHITE TELEVISIONS
Working: 191n -t12.50, 23in-E15, 20in-E25, 24in-E29.50.
Untested (but guaranteed complete with good tubes): 19in-E4, 23in-05,
20in-115, 24in-E19.
(Postage, packing and insurance E4-50 each. prices include VAT.)
N.B. All tubes guaranteed
COLOUR TELEVISIONS
Working: 19in-015, 22in-t125, 25in-1130.
Untested (but guaranteed complete with good tubes): 19in-E70, 22in-E90,
25in-E95.
(Postage. packing and insurance £9 each; prices include VAT.)
Thorn 2000, Bush CTV25. Philips (36. GEC2028, Baird 700, Decca CTV25

MAIL ORDER SPARES. Special Offer -Brand new spares:
BRC 2000 panels. video. convergence, and regulator -only £12.50 plus £1 .50
P. & P.
Bush CTV 25 Line timebase-tower unit including LOPT and valves Mk. I and II
only -£18 plus £3 P. & P.
BRC single standard colour 4 button tuners colour and mono -E7.50 plus £1
P. & P.
UHF Vari-cap tuner units -n.50 plus El P. & P.
VHF Vari-cap tuner units -E7.50 plus El P. & P.
Pye-Ekco CTV Tripler units -E8.25 plus 75p P. & P.
Philips G8 Tripler units -t7.50 plus 75p P. & P.
KB VC Series LOPT £2.50 including P. & P.
Bush 125 and 135 IF PANELS -E3.50 plus 75p P. & P.
Thorn 850 IF Panels -t2.50 plus £1 P. & P.
GEC 2000 IF Panels -E3.50 plus £1 P. & P.

EX -EQUIPMENT TUNERS:
Colour:
All dual standard colour push button -rotary and integrated models in stock
from 14.50 plus £1 P. & P.
Mono:
All VHF tuners available from £2 plus £1 P. & P.
All UHF tuners for dual standard models in stock. Push button -44.50 plus £1.50
P. & P.
Rotary -12.50 plus £1 P. & P.
Integrated (UHF and VHF) £4.50 plus £1 .50 P. & P.

Comprehensive list of capacitors, resistors, etc., too numerous to mention.
Prices on request.

SPECIAL MAIL ORDER OFFERS:
llin Portable Colour TVs. single standard converted made by German Kuba
£95 each plus £5 post, packing and insurance.
19in Portable Thorn TVs -E29 SO each plus £4.50 post, packing and insurance.
Hundreds of first class colour and monochrome sets available on display for
personal callers who are most welcome.
We have an Urdu -speaking representative available at all times. (Please
contact Mr. Boots.)

PLEASE ALLOW 2 WEEKS DELIVERY. S.A.E. PLEASE FOR ENQUIRIES. ALL STOCK EX -EQUIPMENT
BARCLAYCARD. ACCESS AND PROVIDENT WELCOME

TRADE DISTRIBUTORS
EMPIRE BUILDINGS, CHELTENHAM PARADE, HARROGATE, YORKSHIRE

Telephone (STD 0423) 3498 and 62347

N.S.E. KITS 329 WHITEHORSE ROAD,
CROYDON, SURREY, CR0 2HS

3 CHANNELS -3,000 WATTS FOUR CHANNEL MIXER
*High sensitivity Four high impedance inputs
'Stabilisedsupply *Wide range tone controls
*Easy to follow instructions *Fibre -glass drilled board
Ready -drilled fibre -glass board 'Low -noise circuitry
*Top quality components *Suit discotheques, groups. etc.
*Scintillating performance Easy to follow instructions
*Advanced silicon circuitry *Carbon film resistors
Isolated input -accepts all Electronic mixing -no interaction
amplifiers £12.50 inc. VAT, post and packing

£1250 inc. VAT, post and packing

C.O.D. or C.W.O. We accept Access and Barclaycard
Just telephone 01-684 0098 with your number

ELECTRONICS
PRACTICAL

WHEN

PLEASE

ADVERTISEMENTS

REPLYING

MENTION

TO
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RETURN OF POST MAIL ORDER SERVICE
BSR HI -PI AUTOCHANGER
STEREO AND MONO
Plays 12 , 10 or 7 records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 month.'
guarantee. A.C. 200/250V
Size 134 11,1n.
Above motor board 3( in. Below motor board 2, -in

with STEREO and MONO E9 . 1Q
CARTRIDGE 4 Post 75n

PORTABLE PLAYER CABINET
Modern design. Ravine covered.
Vyna ir front grille. Chrome fittings.
Size 17 , 15 Bin approx. 1.3' CO Post 75p
Motor board cut for BSR or Gerrard deck.

COMPLETE STEREO HI -Fl SYSTEM
Two full size loudspeakers 134 / 10 311n. Player unit
clips to loudspeakers making It extremely compact,
overall size only 133 10 x 11}In., 3 watts per channel.
playa all records 33 r.p.m., 45 r.p.m. Separate volume and

tone controls
240V a.c.
mains.

FEW ONLY

.1.
Bargain Price

Attractive £25
Teak finish £1 carriage

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH 

500-60 MINUTES 1,.Z Post 35p, t----------7
Single pole two-way. Surface mount-
ing with fixing screws. WIII replace
existing wall switch to give light
for return home, garage, automatic
anti -burglar light., etc. Variable knob.
Turn on or off at full or intermediate
settings. Brand new and fully guaranteed.
TEAKWOOD LOUDSPEAKER GRILLES will easily fit to
baffle board. Size 111, - tOiln-75p. 104 . 741n -45p

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial 85p Driver Trans. LFDT4 65p
I.F. P50/2CC 470 kc/s 40p Printed Circuit. PCAI 65p
3rd I.F. P50/3CC 40p J.B. Tuning Gang E1.20
Spares Cores 3p Weyrad Booklet 10p
P50/1AC 60p OPT1 65p
Mullard Ferrite Rod 8 41n., 20p. 6 - .}In., 20p. 3 iin. 10p

VOLUME CONTROLS 80 Ohm Coax 5p yd.
5k// to 2MIl/ LOG or LIN. BRITISH AERIALITE
L/S 25p. D.P.40p. STEREO AERAXIAL-AIR SPACED
L/S 55p. D.P. 75p. Edge 5K. 40 yd, £2; 60 yd, E3
S.P. Transistor 30p. FRINGE LOW LOSS

ideal 625 and colour 1UP yd

8in. or 10 x 6in. ELAC
HI -Fl SPEAKER
Dual cone plasticised roll sur-
round. Large ceramic magnet
50-16.000 c/a. Bass resonance
55 c,'s, 8 ohm Impedance,

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

E.M.I. 13+ x 8in.
SPEAKER SALE!
With tweeter and
croover. 10 wen.£5  25
Stale 3, 8 or 15 ohm,
As Illustrated. Poet 35p

With flared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-60 c s. £3  45
Flux 10.000 gauss
State 3 or 8 or 15 ohm. Post 35p

Bookshelf Cabinet Teak finish 16 10 7In

131n 81n. Bass Woofer. 20 watts,E6 60 £6  95 Poet 75°

THE -INSTANT" BULK TAPE
ERASER AND HEAD DEMAG-
NETISER. Suitable for cassettes,
and all sizes of tape reels. A.C.
mains 200,250V. Leellet S.A.E. £4.35

Post 30p

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 24In. sides
6 aln 55p; 8 - Rin 65p; 10 7in 80p, 12 - 8in E1;
14 - 91n E1 .20, 16 6In Et .20, 12 w 3In 60p; 16 10In E1.40.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 15p; 8 w 61n 25p,
14 3In 25p; 10 lin 30p; 12 + 5in 30p; 12 - 8in 40p;
16 Rin 45p; 14 9in 50p; 12 0 121n 55p; 16 10in 75p.
ALI BOXES. 3 3 w 3In 70p; 4 x 4 + 4in 80p: 6 - 4 41n E1,
9 - 4 4In Et 25, 12 - 4 - 41n E150.

ELAC 9 5In HI -Fl SPEAKER TYPE 59RM
This famous unit now available, 10 watts, 8 ohm

£3.45
QUALITY LOUDSPEAKER ENCLOSURE
Teak veneered yin thick wood cabinet. Size
1134in 184in 'w 841n. Weight 231bs. This
cabinet features a wide mesh Sliver Grill
covering a separate compartment for mount-
Ing Tweeters or Mid -Range Horn. The fully
sealed bass compartment is cut out for
64 inch Woofer E7 50 Crr. 85p
Rosewood Version E8.50 Carr. 85p
Baffle could be cut to take larger speaker.

RCS POWER PACK KIT
.12 VOLT, 750mA Complete with
printed circuit board end assembly
Instructions.
12 VOLT 300mA KIT, E3.15. 9 VOLT I AMP KIT, E3.35.

Poet
30p

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

ideal for Mike. Tape, P U., Guitar, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Size:
13 x 1, x yin. Response 25 c/s to 25 lice. 26 dB gain.
For use with valve or transistor equipment.
Full Instructions supplied. Details S A E £1 45 Zpst

ELECTRO MAGNETIC
PENDULUM MECHANISM

1, 5V d.c. operation over 300 hours continuous on SP2
battery, fully adjustable swing and speed

5
Ideal displays,

p poetfteaching eiectro magnetism or for 9metronome, strobe, etc.

R.C.S. "MINOR" 10 watt AMPLIFIER KIT
This kit Is suitable for record players, guitars, tape play-
back, electronic Instruments or small P.A. systems. Two
vrslun available: Mono, E12.50, Stereo, E20. Post 45p.
SpecIficiation IOW per channel: input 100mV, size 94 3

21n. approx. S.A.E. details. Full Instructions supplied.

MAINS TRANSFORMERS
ALL POST:
Small 45p;
Large 75p

250-0-250V 70mA, 6-3V, 2A £2.90
250-0-250 80mA, 6  3V 3. 5A, 11.3V lA or 5V 2A E4. 60
350-0-35080mA, 6  3V 3 5A, 6.3V IA or 5V 2A E5  80
300-0-3005 120mA 6.354A C.T. 6.3V 2A £7 00
MIDGET 220V 45mA, 6.3V 2A El 25
HEATER TRANS. 6, 3V iarnp 95p, 3 amp El 40
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp. 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 25 end 30V E460
1 amp. 6. 8. 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 60 E4.60
2 amp. 8, 3, 10, 12, 16, 18, 20, 30. 36, 40, 48, 60 E700
3 amp. 6, 8, 10, 12, 16, 18, 20, 24, 30. 36. 40, 48, 60 E8 70
5 amp. 6, 8, 10, 12, 16, 18, 20, 24. 30, 36, 40, 41, 80 Elt 25
5-0-6V 500mA II, 9V I amp. Et, 12V 300mA E1,
12V 500mA Et, 12V 750mA E1, 101/, 30V, 40V. 2smp. E2.75,
20V, 3 amp. [2.45. 405, 2 amp. £2. 95. 22-0-22V, 4amp. d.c.
E3.45. 16V, 4 amp. 95p. 16V, 2 amp. £2' 20 0, 5. ft, 10, 16V,

amp. £1  95. 20V 4 amp. E1 .75. 20V I amp. E220.
AUTO TRANSFORMERS. 115V to 230V or 230V to 115V
150W £5, 250W Eh; 400W E7: 500W Elf.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
8 or 12V outputs, 14 amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V Secondary 0-240V 3A 720W
insulated terminals. Varnish impregnated. Fully enclosed
In steel case with fixing feet. OUR £13.50'r rFamous make. (Value E19). PRICE 95p

IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

2/350V
4/350V
6/350V
16/350V
32/500V
25/255
50/50V
100/25V

NEW

20p
20p
28p
35p
60p
15p
15p
15p

ELECTROLYTIC CONDENSERS

250/25V 20p 50 + 50/300V
500/25V 25p 900/350V
100 + 100/275V65p 32 - 32/2505
150+ 200/275V 70p 32- 32/450V 80p
8 - 8/350V 50p 350 + 50/325V . 85p

+ 16/350V 50p 100 - 50 -i- 50/3505 85p
16 16/350 130p 32 + 32+32/350V 65p
32 - 32/350V 60p 4700/635 95p

50p
95p
20p

LOW VOLTAGE ELECTROLYTICS.
1, 2. 4, 5, 8, 16, 25, 30. 50, 100, 200m F 15V 10p.
50Orn F 12V 15p; 25V 20p, 50V 30p.
1000mF 12V 17p, 25V 35p; 50V 47p; 100V 70p.
2000mF 6V 25p; 25V 42p, 50V 57p.
2500mF 50V 62p: 3000inF 25V 47p; 50V 65p
5000m F 6V 25p, 12V 42p, 25V 75p, 35V 85p. 50V 95p

TRIMMERS 10pF, 30pF, SOpF, 5p. 100pF, 150pF, 15p.
CERAMIC. 1pF to 001mF, 5p. Silver Mica 2 to 5000pF. Sp.
PAPER 350V-0.1 7p, 0.5 13p; ImF 150V 15p; 2mF 150V 15p.
5005-0.001 to 0.05 5p; 0.1 10p; 0,25 13p; 0 47 25p.
MICRO SWITCH LEVER ACTION 20p.
SUB -MIN MICRO SWITCH 25p. Single pole change over.
TWIN GANG, ''0-0" 208pF 176pF Et 20; 500pF standard 75p.
385 + 365 + 25 - 25pF, Slow motion drive 50p.
120pF TWIN GANG, 50p; 365pF TWIN GANG. 50p.
NEON PANEL INDICATORS 250V AC/DC. Amber 30p.
RESISTORS. +VC 4W, 1W, 20% 2p; 2W, 10p. ion to 10M.
HIGH STABILITY. 4W 2% 10 ohms to 6 meg., 12p.
Ditto 5%. Preferred values 10 ohms to 10 meg., 5p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt, 10 ohms
to 100K 12p each.
TAPE OSCILLATOR COIL Valve type 35p.

RADIO COMPONENT SPECIALISTS
Radio Books and Components Lists 10p. (Minimum posting charge 30p.)

NEW MODEL 'BAKER LOUDSPEAKER', 12IN 60 WATT.
GROUP 50/12. 8 OR 15 OHM HIGH POWER. £14.50
FULL RANGE PROFESSIONAL OUALITY.

Post 80p

BAKER
-

ir
-/

, 4

.

..Instructlo
-

MAJOR 12" £11.50
30-14,500 cis, /21 n. doublei cone, woofer and tweeter
cone together with a BAKER
crmIc magnet asmbly

09 having flux denIty of
14,000 gauss and a total flux
of 145,000 Maxwells. Bas
resonance 40 c/s. Rated 25W
NOTE: 3 o 8 or 15 ohms must
be Called.

Module It. 30-17,000 cis
with tweeter, crossover,
baffle and £14  50

Post 110p each
Please state 3 or 8 or 15 ohme

BAKER 'BIG -SOUND"
'Group 25'

31021w.. Eli.95

3 or 8 or 15 ohm

SPEAKERS Post

'Group 35'
giwn. £10.50
3 or 8 or 15 ohm

50p each

'Group 50/15'
I ;Si; £19.50

If or 15 ohm

TEAK VENEERED HI -F1 SPEAKER AND CABINETS
For 12in or 10In dia speaker 20 13 121n. 012 50 Post 95p
For 13 - Sin or Sir speaker 16 10 - Tin, E6 95 Post 75p
For 8 - Sin speaker 16 , 8 / 61n. £5 80 Post 50p
LOUDSPEAKER CABINET WADDING 181n wide, 20p ft

GOODMANS 64In. HI-FI SPEAKER
4 ohm or $ ohm. 10W. Large ceramic magnet.
Special Cambric cone surround. Twin cone
Frequency response, 30-15,000 c/s.
HI-FI Enclosure Systems, etc. £4.60
NEW MODEL JUST RELEASED
R.C.S. 100 WATT VALVE AMPLIFIER CHASSIS
4 inputK master volume bass and treble. Ideal P.A. Disco,
or group amplifier. Professional quality, solid lob. Matches
all loudspeakers. CALL AND HEAR ONE E04)ar

cart E2.

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeter. 2-16kcis, lOW 8 ohm or 15 ohm E3.
D Lux Horn Tweeters 2-18kcis, 15W, 15 ohm £4. 50
CROSSOVERS, TWO-WAY 3,000 cis 3 or II or 15 ohm E1 90.
LOUDSPEAKERS P.M. 3 OHMS. 7 Y 41n, E1 .50. 641n., Et -80:

8 - 51n., El .90; 81n., E220.
SPECIAL OFFER: 80 ohm, 2i -in, 2fin, 35 ohm, 2In, 31n,
25 ohm, 241n. dia., 3In. die., 51n. dia., 6 ohm, 241n., 3In.,
341n., 15 ohm, 34in. dia., 'Nein., 7x4In., 8x5In.,
3 ohm, 231n., 21In., 34ln., 51n. dla. T,11-25 each
RICHARD ALLAN TWIN CONE LOUDSPEAKERS,
81n. diameter 4W E250. 101n. diameter 5W E.295;
12In. diameter 6W [3.50. 3/8/15 ohms. please state.
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.
Mike trans. mu metal 100:1 [1,25.

Loudspeaker Volume Control 15 ohms 10W with one Inch
long thredd bush for wood panel mounting. yin spindle.
65p each, Post 15p.

MAJOR 100 WATT
ALL PURPOSE
AMPLIFIER
All purpose transietorisisd.
Ideal for Groups, Disco and P.A.
4 inputs speech and music. 4 way
mixing. Output 8/15 ohm. c.c. Mains.

Cr.Separate treble and base controls. £59 t1a-n00 eachGuaranteed. Details SAE
NEW MODEL MAJOR -50 watt, 4 input, 2 rot
Treble nd bm. ideal disco simplifier.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights end sound effects to recordings.
Will mix Microphone, records, taps and tune: £520
with separate controls into single output. 9V.
TWO STEREO CHANNELS VERSION

£6v A.85.50BARGAIN 3 WATT AMPLIFIER. 4 Tranletor
Puh-Pull Ready Built, with volume. Treble
and base controls. 18 volt d.c. Mains Power Pack E3.45

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p.
OUTLET BOXES, SURFACE 40p. FLUSH 80p. TWIN 85p.
BALANCED TWIN RIBBON FEEDER 300 ohms. 7p yd.
JACK SOCKET Std. open -circuit 18p, closed circuit 23p:
Chrome Lead -Socket 45p. Phono Plugs Bp. Phono Socket ifp.
JACK PLUGS Std. Chrome 30p; 3, 5mm Chrome 15p. DIN
SOCKETS Chassis 3 -pin 10p. 5 -pin 10p. DIN SOCKETS lead
3 -pin 25p; 5 -pin 25p. DIN PLUGS 3 -pin 18p: 5 -pin 25p.
VALVE HOLDERS, 10p; CERAMICS 10p; CANS 10p.

R.C.S. SOUND TO LIGHT KIT.
Kit of parts to build a 3 channel sound to light unit.
1.000 watts per channel. E12, 50. Post 35p.
Easy to build. Full instructions supplied.

EMI TAPE MOTOR £2
EMI TAPE MOTORS. 240V a.c. 1,200 r.p.m
a pole 135mA. Spindle 0,18700.75in Size
3, 24 24In (Illustrated). Pont cop.

120V Model, O.

337 WHITEHORSE ROAD, CROYDON
Open 9-6. Wed. 9-1, Sat. 9-5 (Closed for lunch 1.15-2.30)

Buses 50, 68, 159. Rail Selhurst. Tel. 01-684 1665
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SPEC. LEDs
Packs of 5 -Inc. clips and data

0 1251n lens

0.16in lens

.-,.
0,2in lens

Red 75p; Green. Yellow. Orange £1.20.

ECONOMY QUALITY LEDs
bags. All colours of all sires -ideal for experi-

50 for £5; 100 for Et

FULL SPEC. LED SEVEN

SEGMENT DISPLAYS
0,3in common anode.
L.H. decimal.

ii
....

Red, Green. Yellow. £1.35 each Inc data

ECONOMY QUALITY

i i-..

0,3in common anode. L.H. decimal.
Red, 73p each.

BOXES
COLOUR GREY

ABS-Ribbed inside on 5mm
centres for 7 5mm PCB. Brass
corner Inserts for securing top
with 3mm screws.

62mm x 112mm x 31mm, 1-952p each; 10+ Up each.
120mm x 65mm x 40mm: 1-9 Up each; 10+ 42p each.
150mm x 80mm x 50mm. 1-9 75p each; 10+ 71p each.

POLYSTYRENE -Plain Inside. Top secured by self -
tapping screws. 61mm x 112mm x 31mm. 1-9 35p
each; 10+ 32p each.

SPECIAL OFFER
Sample Pack. 4 boxes -1 of each sire. £2. 10.

NEON INDICATORS
240V (built -In resistance)-150mm

lead out wires

A All IR

Type AA Type AH Type AG

Fit 8mm hole and include spire clip for fixing. Red,
Amber. Clear. Opal -19p each; Green -28p each.
Type MP -Fits Silinm hole -nut fixing. Red. Amber.
Clear, Opal. 22p each.'

LAMPHOLDER DH
Takes either LES (with adaptor
provided) or ' Midget Flange
Bulbs. Fits 13mm hole -nut fix-
ing. Red, Blue. Green. Amber,
Clear, Opal. Orange. 25p each
(bulbs not provided).

Quotations for larger quantities on request. All
prices Include VAT at 8%.

Orders under £5 please add 15p P. 6 P orders over
C5 P & P. free Terms C.W 0

MICHAEL WILLIAMS
ELECTRONICS

47. Vicarage Avenue
Cheadle Hulme, Cheshire SK8 6JP

£15.95
+ VAT £1.28

Solve your cotninunica-
lion problems with this

4-StatiOn Traftilistor Intercom eystem (1 muter and
3 Saks), in robust plastic cabinets for desk or wall
mounting Call/talk/listen from Muter to Babe and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospitals, Office and !Ionic. Operates
on one 9V battery. On/off switch. Volume control.
Complete with 3 connecting wires each 66ft and
other accessories. P. h P. 70p.

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 volume control. Price 1439.98
per pair. P. h P. 70p.

NEW AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER
,41

£12.95
+ VAT £1.04

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates on/off switch for Immediate
two-way conversation without holding the handset.
Many people can listen at a time. Increase efficiency
in office, shop, workshop. Perfect for "conference"
calls: leaves the user's hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls. Volume. Direct tape recording
model at 1.1.3.96 + VAT 21.12. P. h P. 70p. 10 -day
price refund guarantee.

WEST LONDON DIRECT SUPPLIES (PM)
169 KENSINGTON HIGH STREET, LONDON, W.8

DIGITAL CLOCK
KITS

MHI-A modular approach to digital clock
building. An MHI Kit clock uses en MHI clock
kit plus an MHI display kit. Any of the clock
kits will interface with any of the display kits
or with any other common -anode LED
display. Each clock kit contains basic com-
ponents plus a PCB -all you have to supply
is a few resistors, transistors, etc.
MH1-5378-This kit has full cariboat clock facilities,
quartz lime source. brightness control. etc. Display
is switchable with ignition for power saving.

KII: MM5376. socket. CA3081, 2MH, Xtal and
trimmers, PCB 715.10
URI-5024-The MHI-5024 kit will act as a 6 or
4 digit stopwatch chip with readout. down to 1,10 sec.
Clock will count up or down and can (with additional
components) also act as a calculator.

KIti MK50204. socket, CA3081. PCB 714.08
M10 -5314 -Six digit basic clock, 12/24 hour. MM5314
chip C8.60
6011 -5025 -Six digit alarm clock. Snooze. MK50250
chip £8.35
61111 -7001 -Six digit timwdateialarmitimer. can be
used as electronic time -switch in addition to other
functions 00.00
SIM1-0757-Four or six digit display kit. 0.3in digits.
Supplied with PCB 4 digit --E6.60. 6 digit -78.50
/011 -0727 -Four or six digits. 0.5in high digits.
Supplied with 6 digit PCB 4 digit -C850.

6 digit -02.00
W11 -0747 -Four or six digits. 0.6in high digits.
Supplied with PCB for 6 digits. 4 digit-CO.80.

6 digit -714.70
Term: CWO. Access. Barclaycard (simply quote your
number and sign) Credit facilities to accredited account

holders
VAT -All Me. Nclude VAT MO. P. a P. 15p

13111111DD
68 Ebberns Road, Hemel Hempstead

Herts. HP3 9QRB
Tel 0442 62757

JCI2 AMPLIFIER
6W IC audio amp with
free data and printed 1- ,circuit [2:95

DELUXE KIT FOR f'(
THE JCI2
Includes all parts for
the printed circuit and
volume, bass and treble controls needed to
complete the mono version L2.52. Stereo
model with balance control L5.20.

JCI2 POWER KIT
Supplies 28V 0.5 Amps 14.77.

PREAMP KITS FOR THE JCI2
Type I for magnetic pickups, wits and tuners.
Mono model L2.15. Stereo model L370.
Type 2 for ceramic or crystal pickups. Mono
LI.27. Stereo L1.33.
SEND S.A.E. FOR FREE LEAFLET ON KITS

SINCLAIR IC20 10 + IOW stereo
amp. kit with free booklet
and printed circuit 111.58.

PZ20 power supply kit for
above L5.91.IC1

AMPLIFIERS VP20 volume, tone control
and preamp kit including
printed circuits L7.95.

SEND S.A.E. FOR FREE DATA BOOKLET

BATTERY Eliminator Bargains
6 -WAY SPECIAL
The most versatile
battery eliminator ever
offered. Switched out-
put of 3, 44, 6, 7/, 9 and
12V at 500mA 14.95.
3 -WAY MODEL
Switched outputs of 6,
74 and 9V at 250mA
with unique 4 -way multi -
lack plug and socket out-
put connector L.2.95.
RADIO MODELS
50mA output with
poppett battery connec-
tors for transistor radios,
etc. 6V £44)S; 9V E4.05;
Double 44 + 4/V £4.43;
6 + 6V L4.43; 9 + 9V
£4.43.
TAPE RECORDER MAINS UNIT
7/V output complete with 5 pin DIN plug to
run cassette tape recorders from the a.c.
mains L4.6I.

SINCLAIR CALCULATORS
Cambridge L9.95 MAINS UNITS
Cam. Memory 1I4.10 For Oxford Series
Scientific 1I3.95 L3.19
Oxford 100 L9.95 For Cambridge, Cam.
Oxford 200 LI4.95 Mem. and Scientific
Oxford 300 122.98 L3.15

CBM CALCULATORS
.774D 7 digit basic 4 function model 1.5.99.
385R 8 digits/constanti4 function/Wrecharge-
able batteries/complete with charger L10.99.
.8120D L20.95. SR9120D L2615. SR612OR
0515. SR4148R E4395. Mains unit for
machines 12-95.

FERRANTI ZN414
IC radio chip with data £1.69. Also available kit
of extra parts to complete a radio 13.60. Send
S.A.E. for free leaflet.

SINCLAIR PROJECT 80
AFU L7.55 FM Tuner 1I3.25
Z40 £5.75 Stereo decoder for above 1855
Z60 1710 Transformer for PZ8 L540
Q16 L9.71 Stereo 80 1I3.25
PZ5 L6.50 Project 805 1313.22
PZ6 £8.70 Project BOSSQ 14665
PZ8 L8.20 Project 80 Quadraphonic decoder

L20.97

S-DECS and T-DECS
S-DeC L2.34.
T-DeC [4.15. 110
µ-DeC A L4.55. r .Z....,µ-DeC B L7.85. ._.,. ... ry.
IC carriers: 16 dil: plain "...
LI.18; with socket L221. . 0.

IO 705: Plain LI09; with
socket 42418.

SWANLEY ELECTRONICS
P.O. Box 68, Swanley, Kent BR8 87Q
Prices include post and VAT.
Official credit orders from schools, etc.,
welcome.
No VAT charged on overseas orders.
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CAPACITOR DISCHARGE

IGNITION
 MAXIMUM PERFORMANCE
O MAXIMUM ECONOMY
CI EASY COLD START

SYSTEM I
Professional photoelectric ignition system using L.E.D. light
source and reflective disc.
This machined aluminium disc gives a timing accuracy
unequalled by other methods and is easily fitted. A small red
light (L.E.D.) in the control box indicates the correct timing
position.
Unit housed in diecast box 4f x x 2 -in.
Suitable for + or - earth.
Unit as above 0810* (kit of parts £16.801. State car and
model when ordering.

SYSTEM II
Less photoelectric unit -this using your existing C.B. points.
Price £12.80* (kit of parts r1080*). *Post free U.K. only.

Twin unit for m/cycles £15.00*

For full specification send S.A.E.
All units ex stock

C.D.I. ELECTRONIC SYSTEMS LTD.
275 VALE ROAD, ASHVALE

ALDERSHOT, HANTS.
Callers to Hillside Motors. 292 Carshalton Road, Carshalton. Surrey

Phone: 01-642 9973

121e LONG PERSISTENCE CRT. Full
spec. Price C6.50 to include V.A.T. and
Carriage.

MAKE YOUR SINGLE BEAM SCOPE
INTO A DOUBLE WITH OUR NEW LOW
PRICED SOLID STATE SWITCH. 2Hz to
8MHz. Hook up to a 9 volt battery and
connect to your scope and have two
traces for ONLY 01.25, P. & P. 25p. (Not

not calibrated.)

WIDE RANGE WOBBULATOR. 5MHz to
150MHz up to 15MHz sweep width. Only
3 controls. preset FIF level, sweep width
and frequency. Ideal for 10,7 or TV IF
alignment. filters, receivers. Can be used
with any general purpose scope. Full
instructions supplied. Connect 6.3V
a.c. and use within minutes of receiving.
All this for ONLY 01.75, P. & P. 35p. (Not
cased. not calibrated.)

2014: to 200kHa WB, SINE and SQUARE
GENERATOR. Four ranges. Independent
amplitude controls, thermistor stabilised.
Ready to use. 9V supply required. £.985
each. SINE WAVE only E8.85 each.
P. & P. 35p. (Not cased, not calibrated.)

GRATICULES 12cm x 14cm high quality
plastic 15p each. P & P 8p.

*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.
15p.
PHOTOCELL equ. OCP71, 13p each.
MULLARD OCP70. 10p each.

DELIVERED TO YOUR DOOR, lcwt of
Electronic Scrap chassis. board;,
etc.etc. No rubbish. FOR ONLY Ft.

MODERN TELEPHONES. Type 706 two
one grey or black. t3. 75 each. Type 7006.
wo-tone grey or green, £3.75 each
Style similar to Type 746' grey. o
black, f3 each. As above but discoloured
grey only, £2 each. P. & P. all types 45p
each.HANDSETS.

Complete with 2 inserts end,
lead. f1.25 each. P. & P. 37p.
'DIALS. ONLY 50p each, P & P. 25p.
*HIGH VALUE-PRINTECI BOARDPACK.
Hundreds of components. transistors,
etc. -No 2 boards the same. No short
leaded transistor computer boards.
£1.75, post paid.
*CRYSTALS. 4,43MHz. Brand new, C1.25
each. P. & P. 15p.
RESETTABLE COUNTERS -4 digit by
Sodeco/Stonebridge. 1,000 ohm coil, [2
each. P. & P. 35p.
*BEEHIVE TRIMMER 3/30 pF. Brand new.
Oty 1-9 13p each. P. & P. 15p, 10-99 10p
each. P. & P. 25p: 100-999 7p each, P. & P.
free.
HE CRYSTAL DRIVE UNIT. 19in rack
mount. Standard 240V input with superb
crystal oven by Labgear (no crystals) C5
each. Carr. C2.
1,000pF FEED THRU CAPACITORS.

Only sold in packs of 10, 30p, P. & P. 15p.
SOME OSCILLOSCOPES ALWAYS
AVAILABLE. S.A.E. stating specification
and price range.

Large quantity of good quality corn-
ponents-NO PASSING TRADE -so
we offer 315 of ELECTRONIC
GOODIES for C1,70. Post paid.

METER LACK -3 different meters for f.2
P. & P. 55p.

MIN TRANSFORMER. 240V input, 3V IA
output. Brand new 65p each. P. 8 P. 20p.

P.C.B. PACKS. S & D. Quantity 2 sq. ft-
no tiny pieces. 50p, P. 8 P. 37p.
*CAPACITOR PACK -50 brand new com-
ponents, only 50p, P. & P. 37p.

VAT NOT INCLUDED IN PRICE

Aglk
UM Acc0,0ho.

Goods marked 25% VAT, otherwise a%
OPEN 9 a mto 6 p m. ANY DAY

CIDOOLTIMMAEll LTD
7/9 ARTHUR ROAD, READING, BERKS.

ti
eAPC'AYCAR°
11=21,g,

(rear Tech. College) Tel. Reading 582605.

TRANSFORMERS
ALL EX -STOCK -SAME DAY DESPATCH

MAINS ISOLATING
Prim. 120/240V. Sec. 120/240V

Centre tap with screen
115V or 240V sec. only

ef. VA
No. (Watts)
07. 20
49 60

150 100
151 200
152 250
53 350
54 500
55 750
56 1000
57 1500
58 2000

2.60
4.37
4.89
8.13
983

11.88
13.65
20.51
2915
33.23
37.07

p
58
72
85

t 12
1 41
1.41
161
BRS
BRS
BRS
BRS

30 VOLT RANGE
 rim. 200/240V. Sec. 0-12-15-20-24-30V
'ef. Amps. P 8 P

o. r p
12 0.5 1.11 58
79 1.0 240

3 20 3.49
20 30 435
21 4 0 5.13

51 5.0 6.41
17 6 0 7.16
as 8.0 9.67
89 10.0 9.90

72
72
85
85
97

1 12
1 25
1.41

80 VOLT RANGE
Prim. 200/240V. Sec. 0-24-30-40-48450V
Ref. Amps. P 8 P
No.
124 0,5
126 1.0
127 2.0
25 3.0
23 4.0
40 5.0
20 6.0
21 8.0
22 10.0
89 12.0

2.33 72
3.41

5.08
7.52

9.75
9.75
11.30

15.00
1752
1996

72
85
97

1.41
1-25
141
BRS
BRS
BRS

SCREENED MINIATURES

Ref rnA Volta

238 200 3-0-3
212 IA, IA 0-6, 0-6

13 100 9-0-9
235 330, 330 09, 09
207 500.500 0-8-90-8-9
208 IA, IA 08-9, 0-8-9
236 200, 200 0-15, 015
214 300,300 020, 020
221 700 (d.c 1 20-12-0-12-20
206 IA, IA 0-15-20415-20
203 500, 500 015-27415-27
204 IA. 1A 01527415-27
5112 500 12.15-20-24-30

C

1.54

1.44

1.41

1.54
1.82

3.3$

1.43

1.83

2.17

3.4$

3.N
3.85

1.81

P&P

39
46

25

25

51

56

25
se

58

72

72

72

56

50V
100V
200V
400V
600V
500V

BRIDGE RECTIFIERS
2A 35p
2A 40p
1A 45p
4A 65p
2A 50p

10A(PM 7A6) £235
P8 P 15p

TEST METERS
VO 8 MK5
VO 72

U4313.
U4315.
(USSR) inc. steel carrying case

P&P f110

055.88
£2172
C1180
£1385

ANTEX SOLDERING IRONS
15W f2.68, 18W E2.45, 25W f2  26,

Soldering Iron Kit f3.61,
Stand for above f1.13.

Pe P 25p.

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
Operating voltage 20-45V
only f295 P. 8 P. 18p

INSTRUMENT CASES
In 2 sections. black vinyl covered top

and sides and bezel. P. 8 P. 25p
Price
C1.25
C1 .82
00.92
VI  39

8 Y 5/, Y 2in
11 x6 Y 3in
6x4}x
9 x 5) x 2}in

12 AND OR 24 VOLT
PRIMARY 240-250 VOLTS

Ref. Amps.
No. 12V 24V

PB P 111 0.5 0.25
213 10 05
71 2
18 4

70 6
108 8
72 10

116 12
17 16

115 20
187 30
226 60

2
3
4

5
6

8
10
15
30

1.35
1.74
2.29
2.66
4.12
4.56
514
5.52
7.28

10.39

13.59
16.83

POP

28
se

58
72
72
85
85
97
97

161
1.41
BRS

50 VOLT RANGE
Prim. 200/240V. Sec. 019-25-23-40-50V
Ref. Amps. P 8 P
No.
102 0 5
103 1.0
104 2.0
105 3.0
106 4.0
107 6.0
118 8.0
119 10.0

r p
2.58 56
3.38 72
4.63 as
5.81

7.60
12.10

12.99
16.119

97
1.12
1.25
1.81
BRS

AUTO TRANSFORMERS
Ref. VA Auto raps
No (Watts)
113 20 0-115-210-240 1.87
64 75 0-115-210-240 2.90

4 150 0-115-200-220-240 4.12
66 300 0-115-200-220-240 5.02
67 500 0-115-200-220-240 8.82
84 1600 0-115-200-220-240 1361
93 1500 0-115-200-220-240 18.11
95 2000 0-115-200220-240 24.20
73 3000 0115-200-220-240 3509

POP

51

72

72
as

1.25
1 61

BRS
BRS
BRS

CASED AUTO TRANSFORMERS
240V mains lead input and U.S.A. 248IN
outlets

20VA [3.23 P & P. 72p 113W
150VA [9. 70 P. 8 P. 85p 4W
500VA £10.45 P.8 P. C1 25 67W

1000VA £17.51 P P. BRS 64W

HIGH VOLTAGE MAINS ISOLATING
Prim. 200/220V 5 400/440V
Sec. 100/120V Qf 200/240V

VA. Ref. P 8 P

60 243 4.37 97
350 247 1041 1.41

1000 250 2706 BRS
2000 252 41.07 BRS

PLUS
POWER UNIT

CC12-05 Output Switched
3-4-5-6-7.5-9-12V at 500mA. L4.011. PO P
48p

HIGH QUALITY MODULES
3 W RMS Amplifier £2.30.
5W RMS Amplifier C2.65

10W RMS Amplifier U.95
25W RMS Amplifier E3.95
Pre -Amp for 3-5-10W E4.03
Pre -Amp for 25W E13.20
Power Supplies 3-5-10W 88p
Power Supplies 25W E3.00
Transformer 3W t1 .48
Transformer 5-10W £2. 13
Transformer 25W E2.80
P 8 P. Amps/Pre-Amps/Power Sup-
plies 18p
P. 8 P. Transformers 37p.

BSR MINI -DECK
4 Speed Autochanger 08.00

P. 8 P 72p.

CAR STEREO SPEAKERS
8CI angled 0.50 pr. P. 8 P. 51p.

CARBON POTENTIOMETERS
Log and Lin. P. 8 P. 12p each

4/(7, 10K, 2214, 47K, 100K. 220K, 470K,
1M, 2M

Single less switch 14p
Single D.P. switch 26p
Tandem less switch 43p
1K Lin less switch 14p

PLEASE ADD VAT AFTER P 8 P
Audio Accessories and Bargain Component PakC.

Electrosil and Semi -Conductor stockists.
Callers welcome Mon -Fri or send stem for lists

Barrie Electronics Ltd.
3,THE MINORIES, LONDON EC 3N 1BJ

TELEPHONE: 01-488 3316/8
NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST.
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C J L CJ L LTD. P.O. BOX 34,C ANTE R BU FIY,CT1 1YT

91,
A selection of forth-
coming titles from
Newnes-
Butterworths

FOUNDATIONS OF WIRELESS AND
ELECTRONICS -9TH EDITION
M. G. Scroggie, BSc, C.Eng, FIEE
Approx 528 pages November 1975 0 408 00188 7 £375

A GUIDE TO AMATEUR RADIO 16TH EDITION
Pat Hawker, G3VA
128 pages November 1975 0 408 00190 9

Probable price £3.00

SEMICONDUCTOR CIRCUIT ELEMENTS
T. D. Towers, MBE, MA, BSc, SEnd, MIERE
Approx 320 pages November 1975 0 408 00185 2 £5.50

SERVICING WITH THE OSCILLOSCOPE -
2ND EDITION
Gordon J. King, T.Eng, (CEI), R. Tech. Eng,
AMIERE, FISTC, FISCTE, MIPRE, MAES
Approx 360 pages December 1975 0 408 00195 X L450

RADIO VALVE AND SEMICONDUCTOR DATA -
10TH EDITION
A. M. Ball
240 pages December 1975 0 408 00189 5 £2.00

NEWNES CONSTRUCTOR'S GUIDES: -
PRINTED CIRCUIT ASSEMBLY
M. J. Hughes and Morris A. Colwell
Approx 100 pages February 1976 0 408 00203 4 L180

ELECTRONIC COMPONENTS
Morris A. Colwell
Approx 100 pages February 1976 0 408 00202 6 £180

ELECTRONIC DIAGRAMS
Morris A. Colwell
Approx 100 pages February 1976 0 408 00201 8 L180

Order now direct from your bookseller or from:

NEWNES-BUTTERWORTHS,
BOROUGH GREEN,
SEVENOAKS,
KENT.
Tel. 0732 884567

!I!

ALL PRICES INCLUDE P&P AND V.A.T.

rAERIALS Telescopic, 15-
120 cm £1.50
KEYNECTORS Rapid connect to
rnains.Built-in piano switches,
neon 8.13A fuse £3.50
MULTIMETERS Vdc/ac-10, 50, 250,
1, 000.idc-0.1A.R-150k £4.95
PRINTED CIRCUIT KITS Contain
all items necessary to produce
printed circuits £3.95
SIGNAL INJECTORS Audio through
video signals, ideal servicing
amplifiers,radio and tv £4.25
TEST SWITCHES 5 miniature
push to test switches £1.00
AUDIO LEADS
5pdinplgto 5pdinpig. 1.5m £1.20
2p din pig to 2p din skt.10m £1.45
5 pin din plug to 2 phono plugs E1.20
BIB HI-FI ACCESSORIES
Groov-Kleens /42 £1.95
;"Tape Editing Kits /23 £1.50
Cassette Editing Kitt /24 £1.65
Cassette Head Cleaners /31 £0.65
H i -Fi Stereo Test Cassette £2.15
Cassette Wallets (hold 6) £0.90
CASSETTE HEAD DEMAGNETISER
Shaped pole piece -saves timee3.65
EARPHONES Stethoscope style,
8 ohm dynamic E1.20
Crystal earphone-lead&plug £0.65
INTERCOMS 2 -station, ideal for
the home -baby alarm ,office,with
cable and staples E6.35
MICROPHONES Dynamic ,remote
start/stop , 200 ohms, 100-10kHz
6mV output £2.15

MINIATURE TRANSISTOR
MODULES
Microphone pre -amplifier £2.45
Power amplifier £2.70
STEREO HEADPHONES Superb
stereo listening in comfort and
privacy .30-15kHz , 8 ohms £4.85
STEREO HEADPHONE JUNCTION
BOXES 3 way unit selects phones
on I y ,speaker s'on1 y or both £2.30
SPEAKERS Miniature,75mm
dia, 8 ohms £0.95
BATTERY ELIMINATORS
Miniature AC adaptor -9V at 50mA
DC output from mains £4.35
POWER SUPPLY UNITS P1
Switchable 6 8.9V (200mA)ideal
-most small radios etc. £4.85
P2 Switchable to provide 6, 7.5
9V at 400mA £7.15
SOLDERING IRONS Antex 25W,
X25,240V,Low leakage, 1/8" inter-
changeable long life bit £2.25
3/32','1/873/16 bits each £0.47
X25 Elements £1.10
Stands , S73,H igh grade base,
spring, sponges , accomodat i on -
spare bits £1.10
SOLDER -in handy Bib
dispenser f0.43
WIRE STRIPPERS & CUTTERS
Bib 813,8guegeselector,autornatic
opening,easy grip handles £0.85
TRANSFORMERS
Mains (sub miniature)
6-0-6V RMS, 100mA £1.45
12-0-12V RMS, 50mA £1.45

SYNTHESISER
Modules by Dewtron

The synthesiser illustrated was built using Dewtron
modules, as sold to constructors for some years now.
With over 10 years' experience in mail-order, we have
supplied many famous people and groups. Over 30 types
of synthesis modules, some of extremely precision
design, e.g. VCO-2 log -law oscillator; 3 -wave oips;
sample/hold/envelope module; 3 -octave keyboards,
contacts, special tuning -ladder resistors, etc. Famous
''Modumatrix" patching system makes other patching a
thing of the past! Send just 20p for full catalogue to

D.E.W. LTD.
254 Ringwood Road, Ferndown

Dorset BH22 9AR
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Ell-PRE-PAK
The people for component bargains

Makers of K.
tirlin un4 I

audio equipment

ORIGINATORS OF PRE -PACKED COMPONENTS IN BRITAIN -AND STILL LEADING!

XMAS OFFER TO SAVE £12
A si...pre-Pa
suPer sPecialt
* Prices include

VAT and postage
and packing in
U.K.

* Total Value £30 -
You pay £18

* Satisfaction
guaranteed

* Order now -
delivery by return

3

SPECIAL
OFFERS

LM 380 AUDIO I.C.
(Marked SL 60745). Brand
new and to spec 3 watts
R.M.S. out. With data.

75p
Three USN 7400. Brand
new I.C.s to spec. decode
counters. Only VI - 20*
Five USN 7400 Quad 2
input Nan wile I.C.s.

Only SlIp

By buying 4 units together for £18 to make a Stereo
FM Tuner/Amp. Separate, you still save 33:3-%

1.

2.

F.M. TUNER
FRONT END
Ganged tuning;
A.F.C. facility.
Reduction -geared
drive, 88-108 MHz.
Usual price inc.
VAT £8.01 £5.34

I.F. BOARD
Using I.C., designed
for use with above
front-end. Usual £4.50price inc. VAT £6.76

8). STEREO DECODER,
8) USING I.C.

Designed for use with the
above modules, can also
be used with other mono
F.M. tuners. Ready aligned.
(L.E.D. for stereo beacon
available at 18p.) Usual
price inc. VAT £7.22 £4 82

4.
5 + 5 WATT MUSIC POWER
I.C. AMP.
Useful stereo power
amplifier with good
performance, at economy
price. Usual price inc. VAT £5.34
£8.01

TOTAL VALUE AT REGULAR ADVERTISED PRICE £30. YOU PAY £18

SUNDRY
RI PAK-Approx. 170 short -lead semi-
conductors and components. PNP,
NPN. diodes, rectifiers. etc. on PCBs.
At least 30% factory marked. Some
data supplied. SOp.
UHF 625 line tuner, rotary. E2 SO.
Rev Counter (for cars) (8%). 00.
Books by Bernard's Publications.
Newnes-Butterworth's, etc.

'THE FREEFREE CATALOGLO
INew edition better than aver. It's I

your's for free and well worth
Igetting -only please send large I

with 10p stamp If wik have to
it to you.

1=,,,,M111111

TERMS OF BUSINESS:
VAT at 25% meet be added to total value of order. except for items marked  or (11195), when
VAT Is to be added an 5%. No VAT on overseas order.. POST & PACKING Add 22p for UK
orders unless shown otherwise. Minimum mall order acceptable -41. Oversees orders, add
ft tor postage. Any difference will be credited or charged. PRICES Sublect to .aeration with-
out notice, AVAILABILITY An Items ayallble at time of going to pres when very effort Is
made to rtut correctness of Inlortntton

NEW RANGE TRANSISTOR AND COMPONENT PACKS
TP SELECTION

TP5 20 Transistors, PNP German-
ium. Red Spot A.F.

TP6 20 Transistors, PNP German-
ium, White spot RF.

TP7 1 2N174 150W 80Vce Power
Transitor, with mounting
assembly.

Tpig 100 diodes, mixed Germsnium.
Gold -bonded, etc. Marked/Un-
marked.

TP23 Twenty NPN Silicon uncoded
T05. Similar to BFY50/2.
2N696, 2N1613. etc. Comple-
mentary to TP24.

TP24 Twenty PNP Silicon. uncoded
105 Similar to 8E1164.
2N2904/5.

TP29 8 power diodes 400V, 1 25A
Silicon FST 3/4

UT SELECTION
UT1 :11:1 F,PNP's Germanium, AF and

UT2 150 Germanium diodes, min.
glass.

UT4 100 Silicon diodes. min. glass.
similar to IN914. IN916.

UT5 40 250mW Zener diodes
OAZ24 range: average 50%
good.

uT7 30 Silicon rectifiers 750mA.
mixed voltages. Top Hats, etc.

uTg 40 NPN Silicon planers. Similar
to 2N3707-11 range. Low noise
amps.

uT12 25 2N3702/3 Transistors, PNP
Silicon. Plastic to 92.

CP SELECTION
CP1 Mixed bag of capacitors -

Electrolytic, Paper, Silver Mice
(Approx. 150 -sold by weight).

CP2 200 (approx.) Resistors. various
types. values. watts. (Sold by
weight.)

cpg 40 Wire -wound resistors, mixed.

CP4 12 pots -pre-set, w/wound,
eftrbon, dual, with/without
switches -all mixed.

CP7 Heat sinks, assorted. To fit SO -Z
(0072) TO -1 (AC128). etc.

ALL ABOVE PACKS -60p EACH. TP Tested and Guarranteed, UT Untestnd, unmarked, CP Components

CAPACITOR DISCHARGE IGNITION KIT
Simple to assemble and fit Improves car performance,
SAVES ON FUEL. P. 8 P. 50p. E7.50*
BI-PRE-PAK X -HATCH GENERATOR MK. 2

Four -pattern selector switch
31n x Stln x 3In
Ready -built
and tasted £9.93*
In kit form £7.93*

Please add 50p for postage and packing.
Is invaluable to industrial and home user alike. Improved
circuitry assures reliability and still better accuracy. Very
compact. self-contained. Robustly built. Widely used by TV
rental and other engineers. With reinforced fibreglass ease.
instructions, but less batteries. (Three U2 type required.)

TV SIGNAL STRENGTH METER*
Complete kit as described in 'Television" E19 SO plus 40p

SS300 POWER SUPPLY STABILISER
Add this to your unstabilised supply to obtain a steady work-
ing voltage from 16 to 60V for your audio system, work-
bench. etc. Money saving and very reliable £3.25*

PLASTIC POWER TRANSISTORS
40 WATT SILICON
Type Polarity Gain VCE
40N1 NPN 15 15
40N2 NPN 40 40
40P1 PNP 15 15
40P2 PNP 40 40

90 WATT SILICON
Type Polarity
90N1 NPN
90N2 NPN
90P1 PNP
90P2 PNP

for P P plus VAT at current rate. If you prefer not to Cut coupon out, please mention PE12 when writing.
 Phone, Write or Cali. Give us your Access number and we will do the rest.
VIIMINOMMEMENEM MEN,

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

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

TELEPHONE: SOUTHEND i0702) 46344.

FOUNDED IN UM

Price
20p
30p
20p
30p

Gain VCE Price
15 15 25p
40 40 35p
15 15 25p
40 40 35p

I
inc VAT I

PE12I-----=MINIUM= WI=

Please send

lo, enclose

NAMF

ADDRESS
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Practical Electronics Classified Advertisements
RATES: 13p per word (minimum 12 words). Box No. 35p extra. Semi -Display 1.10'00 per single column inch. Advertisements must beprepaid and addressed to Classified Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House

Farringdon Street, London EC4A 4AD. Tel. 01-634 4451.

RECEIVERS AND COMPONENTS

DL704 seven segment LED displays 85p each;
driver IC for DL704 (7448) 80p; small red
Led's 12p each. 741 op -amp (8 D1L) 28p;
MFC6040 (I: BC107 and BC108 I 1 p each;
BC109 lip; 2N38I9E 22p; 2N3055 39p;
AC128 8p; ACI76 9p.
Tested Packs: 5 LEDs 60p; 100 hi -stab resis-
tors 99p; 15 potentiometers 54p; 50 disc
ceramics 30p; 20 polyesters 40p ; 25 electrolytic.
54p; 8 ACI 28 transistors 54p.
Unmarked Untested Component Packs:

all 54p each -40 I N91 4 diodes, 40 0A200
diodes, 50 400mW seners, 40 2W seners, 80
transistors, 20 unijunction transistors, 20
I N4000 series diodes, 50 plastic transistors,
200 diodes, 200 semiconductors (inc. diodes,
transistors, SCR's, IC2, etc.), 50 mixed ICs.
IC pin sockets in strips of 100, 50p per strip;
I lb bag of ferric chloride 75p; I ,000µF 60V hi -
surge rating electrolytic, (51 x 21in) 23p
each; 2 microswitches for 20p; 31b weight of
computor panels LI.65; 10µF 63V electro-
lytic& min Sp; 1,000 and 2,0000F 30V elecs 25p
each.

TAMAR ELEKTRON1CS
ALL prices INCLUDE VAT at present
rate. Please add 20p P A Pon all orders under (5.

P.O. Box 17, Plymouth, Devon PL1 IYJ

ELECTROLYTIC!' 6.:1V to 63V, I to .17 mid.
at 5p eaeli. SENIICONDI'( 'TORS: 1117, 4, 9
at 9p. I(ESISTOI{S Carhon film 5°)\V 0.8P,

W 0.6p, W 0.7p, 1 \V 1.5p rail:. Just a
sample of our stock :11111 1/firt.S. 511111 for our
catalogue 10p: ('.AA. ELEI "FE OVA'S, I lept.
P.E., 111 Kingsley Path, Itrilwell Est., Slough,
Berks. (I'. A: P. 15p) (all tested and brand new.)

Bank of 20 Neons 74p (I6p). 5 Figure Resett.
able Counter I8/229 works on 12, L2.50 (50p).
Box with 20 x LA2 Pot Cores + 20 x I%
Caps LI.75 (75p). Copper Clad Pax Panels
54 x 54 in. 6-75p 12 x 12 in. 75p; 16 x 94 in.
75p; 8 x 94 in. 3-11.15; Fibre Glass Ditto
124 x 7 in. 90p; 18 x 4 in.85p; 7 x 8 in. 60p;
114 x 134 in. L1.75. All C.P. 74 Series ICs on
Panel(s), 10-85p (I Op). Three Transistor
Audio Amp. Transistors Equiv. to AC128,
0072 40p (10p), 3-LI, c.p. T.V. C
Panels 2 x ACI28. 3 slugged coils, 3 slide
switches, 1 1 W. W. pots, 3 carbon presets,
2 ferrite chokes, etc. L1.30, c.p. Talking Page
Panel 2 pots, 12 silicon transistors and S.C.R.
8 nice electrolytics 80p (15p). Valupak P3.
10 silicon diodes 650V. 14A on seaboard 50p
(10p). P9 100 S/Mica Caps 55p (lOp). PI I 100
Polystyrene Caps 80p (lop). Lists 15p Refund
on purchase.

71b assorted components 12.50
3 lb assorted computer panels tII70

J.W.B. RADIO
2 Barnfield Crescent, Sale, Cheshire M33 INL
Postage in brackets Mail order only

0E177 212

A*.fir 23 AVERY AVENUE
DOWNLEV
HIGH WYCOMBE

AXIAL PRODUCTS LTD %CmKr.81;Y(NSP9P4m"."MmeL

AC127,8 15p
BC107/6 11p
BC109 lap
BC113 lap
BC147,6 lip
BC149 lap
BC157/8 lap
BC159 lap
BC184 lap
BC213 lap
BCY70 22p
BF173 20p
BF184 32p.F1., 12p
BF`150/1 lap
TIP3055 46p
2N3055 39p
2N3819 389

7400 SP
7403 15p
7404 .011
7405 20pyara

1SP
7412 17p
7413 35p
7442 7611
7447 97p
7448 90P
7474 36p
7475
7476 sap"p
7490 asp
7495 SOP
74121 37p
74610 113p
74192 loop

Zonar D100.111
400mW 3-47V 11p
1W 3-200V 16p

1N4001 Op

154 7

1N4148 Op

L ICS
soyLMJU

aIN kV
IC Sockets
Bolin 14p
14 pin 150
16 pin 16p

4 Elemen VHF/FM. 24.75  750 P. Sr
18 Element UHF,TV

22-50 -1 50p P. a P10 ElementX47,p
p 4 P.

Lashing Kit. 75 ohm Low Loss.21.24 + SOP P. 6 P isp per metreWall Bracket for lin t. 300 ohm Twin Feeder.649 + 5041P: P 9p per metre211t x tin Mast.
NP .- 50p P. s p Coax Plue. 12p earn.

All prices include VAT Semiconductors 10p P. 8 P
per E any mix. Orders over C2 P 8. P. free.

VALVES, RADIO, TV, TRANSMITTING,
INDUSTRIAL. 1930 to 1975. 2,200 types in
stock, many obsolete. List 20p. Quotation
S.A.E. Postal export service. We wish to
purchase new and boxed valves. Dealers,
wholesalers, etc., stocks purchased. COX
RADIO (SUSSEX) LTD., The Parade, East
Wittering, Sussex. Tel. West Wittering 2023.

R.T. SERVICES
(MAIL ORDER ONLY)

77 Hayfield Rd., Salford 6, Lancs.
Tapped Auto Transformer, 240V -110y,
80 watts, 12 P.P. New.
Tapped Auto Transformer, 240V -I I5V,
200 watts, E450 P.P. New.
100 Watt Valve Output Transformer.
KT88s, etc. 8 or 150 or 100 volt line out-
put, 81360 P.P.
FM Tuner with R.F. Stage and A.G.C.,
3 transistors, neg. earth, 2} x 2x If in with
circuit, £1.54 P.P.
Crouzet Geared Motors, 30 r.p.m. New,
41'75 P.P.
UHF TV Tuners. Transistorised, C210 P.P.
Panels with I.C's on per I.C. min.
Order 10 I.C.s.
Transformers. 75V +7.5V 4A, i1.12 inc.
P.P. 12-0-12V, 100mA, El IS inc. P.P. 9-0-9V,
100mA,11.25 inc. P.R. 29V SOmA, 9Sp inc. P.P.
6-0-6V, 100mA, 1115 inc. P.P.
Transformer. 24 volt, approx. I amp +
6.3V CT approx. 500mA, 4160 inc. P.P.
Transformer. 20 volt, I amp, El 40 P.P.
Transformer. 45 volt, 2 amp, E338 P.P.
P.C. Board. S/S, 54. i n, 10 for PIO P.P.
Transistorised Timer. Variable delay. 110
or 250V A.C. input. With instructions.
Brand new, E225 inc. P.P. Size 3" x 2" x 2".
Power Unit Components Transformer.
18 volt I amp F/W bridge rectifier, 2 1250
mfd capacitors, all new 1140 per kit. P.P.
Electrolytic Capacitors, 4,000 MF, SOVW,
41" x If" 90p. inc. P.P.
Mixed Pack of C280 series Mullard capaci-
tors. 100 for 1110 inc. P.P.

TURN YOUR SURPLUS capacitors, transistors,
etc., Into cash. Contact COLES-HARDING
dt CO., P.O. Box 5, Frome, Somerset.
Immediate cash settlement.

A

S 0 0-2 smsoF:ia RED
W

Aalsl 49{,

T049 (1.14

LED RED

1.51p25

ISp
G/Y 27ppenal

clip OR 27p 33p

0070.1S0UT0II5
1174 1.569. 1501012 11

4350 25161 54114z f226

SCR's 509 ICOV 1M9
TOO IA SP 17p 411.

TOO IA lip Ng sap
TRIAC 705 2A 400V HpOats Mee eft A .01r10

AC12518/71 10P
AD161/192 4111P

AF117 E017
AF124/5/6/7 34P
BC/107/11/9 90
BC109C 10P
BC147/6/9 lOp
BC157/8/9 lip
BC187/8/9 110
BC1119C 12p
BC177/1199 17P
13C182/3/4/1. 110
BC100,7 OR
BC212/3/4L 12p
BCY7071/72 13P
BFIS415 129
ElF1913/7 14p
BFY50/61 9117
130129 30P
BFX84 049
BSX19/20 18p
0071 10P
254708 1

2141711 20p
2N2215 Kip
214290415/6/7 1114/
2N20045/60 lip
2542525151 yp

2,42926p31 tap
2543053 isp
143055 41p
zN3702/3,4 12p
2143903/4/518 18p
2442646 3fip
MPF102 400
2N3g19 229
2N3823 KM

VOLTAGEKNO111.
5V 7905 Plastic

12V 7412 1 Amp
15V 7815 III
18V 7818 t1.913
723 7099 5047

BRIDGE SECTS.
2,4, 50v 311p
2A 'KM 3017
2A 200V 41p
2A 400v 00pBRIO:101NC Sip

14914 3p
N4031 5°N4002,3 gp
14400445 7p
N4003/7 Sp
N4148 4p
0A47 SP
0A70 0A79 Op
0A81 0A130 7P
0A91 0A95
044203
05202

2,"

7p-

2 EEEEE BZYM
2.7-33V 1011

NE555V 901
NE556 [1.14
LA1390 21.08
ZN414 [1.10
7400 Illp
O.I.D.I.L.SOCKETS
Spin 12p
14 In 13p

OP. AMPS
709 all 2Sp
741 8 -pin 219
748 D.I.L. Sep

16 -pin 149
Mks * bushes
103 TON Sp
Oslo Pen 7119

PRICES INCLUSIVE + 15p P. & P. (let class)

ISLAND DEVICES, P.O. Box 11, Margate, Kent

PRECISION POLYCARBONATE CAPACITORS
ALL HIGH STABILITY-EXTREMELY LOW LEAKAGE
0.1µF (27 x 12.7) 61p Value
0.22/./F (33x16) 646 (ff) ± 1% ±2% ±5%
025µF (33 x16) 87p 047µF 876 60p 480
047µF (33 x19) 80p 2'1µF 96p 78p 619
05µF (33 X19) 876 4.7µF 11.89 2148 94p
088µF (50.8 X19) 98p 66µF 6198 5148 11.13
10µF (608 x 19121.03 10µF 18.40 6146 1144
2 00F (50-8x25-41 15µF 2842 82.79 1244

61.44 22µF 24.88 18.813 18.08

TANTALUM BEAD CAPACITORS-Values available:
0.1, 0.222, 0.47, 1.0, 2.2, 4.7, 6.8µF at 15V/25V or 35V;
10 (111F at 16V/20V or 25V; 220µF at 6V/10V or 16V;
33 0µF at 6V or 10V; 470µF at 3V or 6V; 100 OAF at 3V
ALL at lOp each. 10 for 969, 60 for 14.
TRANSISTORS:
BC107/8/9 9p
BC114 129
BC147/8/9 106
BC163/7/8 12p
BC182/182L lip

BC183/183L lip
BC184/184L 129
BC212/212L 14p
BC547/558A 189
BF194 129
BF197 136

BFY50 Ns
BFY61 209
BEY.52 20p
AF178 30s
0071 lap
2N3055 609

POPULAR DIODES -1N914 69, 8 for 45p, 18 for 909;
1N916 99, 6 for 466.14 for 909;1844 69,11 for 406,24 for
ft; 1N4148 66, 6 for 27p, 12for 48p; IN4001 Sip; 1N4002
Sp 410N0740813,.(10; IN4004 76; 1N4006 71p; 1N4006 89;

LOW PRICE ZENEE DIODES-400mW, Tol. f6% at
5mA. Values available: 3V, 3.3V, 3.6V, 4.7V, 5.1V, 541V,
11.2V, 6.8V, 71,V, 8.2V, 9.1V. 10V, 11V, 12V, 13V.
13.5V, 15V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, 33V.
ALL at 7p each, 5 torn!). 10 forns.16PECIAL OFFER:
100 Zeners (may be mixed) for 28-00.
RESISTORS-High stability, low noise carbon film 5%
fW at 40°C, OW at 70°C. E12 series only-from 2.20 to
2.2M 0. ALL at 1p each, Op for 10 of any one value, 70p
for 100 of any one value. SPECIAL PACK: 10 of each
value 2.20 to 2.2M0 (730 resistors) U.
SILICON PLASTIC RECTIFIERS -1.5 amp, brand new
1w4irfeorensdoepd).D027: 100 P.I.V. 7p (4 for 261);400

BRIDGE RECTIFIERS -2i amp: 200V 40p; 350V 466;
600V 66p.
SUBMINIATURE VERTICAL PRESETS -91W only:
ALL at 5p each: 500, 1000, 2.2.00, 4700, 680(3° l50,
2.2k a, 4.7k0, 6.8k0, 10k0, 15k0, 22k0, 47k0,
100k 0. 2500, 6805 O. 1M 0, 2.5M, 5M.
PLEASE ADD 15p POST AND PACKING ON ALL
ORDERS BELOW 85. ALL EXPORT ORDERS ADD
COST OF SEA/AIRMAIL,

PLEASE ADD 25% V.A.T. TO ORDERS
Send S.A.E. for lists of additional ex -stock Items.
Wholesale price lists available to bona fide companies

MARCO TRADING
Dept. E.12, The Old School, Edststuton,

Er. Wem, Shropshire
Tel.: Whixall 464/465 (STD 0948 72)

(Proprs.: Minicost Trading Ltd.)

BRAND NEW COMPONENTS BY RETURN,
Electrolytics 16V, 25V, 50V, 0 47, 1.0, 2 2, 4.7,
lOmfds, 6p; 22, 47, Sip (50V, Sp); 100, Tp (50V,
Sp); 220, Sp (60V, 10p); 500, lip (509i 1011);1000/25V, 18p. Subminiature bead -type tan-
talums. 0.1/35V, 0-22/35V, 0.47/35V, 1.0/359,
2.2/35V, 4.7/35V, 10/20V, 22/16V, 47/6V,
100/3V, 11p. Mylar Film 100V, 0.001, 0.002,
0.005, 0.01, 0.02, 3p; 0.04, 0.05, 31p. Mullard
tubular polyester 400V EC series, 0.001-0.022,
3i p; 0.033-0.1, 401. Mullard polyester 180V
tubular or 250V miniature for vertical mount-
ing ES series,. 0.01-0.047, 34p; 0.068, 0.1, 4411;
0.15, 0.22, ep; 0.33, 7p; 0.47, 0.88, 11p;
1.0, 14p; 1.5/250V, lip; 2.2/250V, 22p.
Mullard miniature C333 ceramics 63V E12
series 2% 1-8pF-47pF, 3p; 56pF-330pF,
tap. Plate ceramics 60V E6 series 470pF-
47,000pF, 2p. Polystyrene 63V. E12 series
10pF-1,000pF, 3p; 1,200pF-10,000pF, 4p.
Miniature highstab carbon film resistors W
E12 series 5% (10% over 131(1) 111-10M11,
1.2p; 1N4002, ep; 1N4000, 8p; 1N4148,
Postage 10p. Prices VAT Inclusive. THE
O.R. SUPPLY CO., 127 Chesterfield Road,
Sheffield, S8 ORN.

RELPAK TESTED DEVICES-Hundreds of
Items Available

50 100-8200 4W Resistors 75p, SO 1K -8K211
PiiV Resistors 75p, 50 10K -82K11 4W Resistors
75p, 50 100K-82011 SW Resistors 75p, TTL
7441 80p, SN 7475 66p, Egen Pots: Lin: I K -2M2
each 16p, ICL8038BC (Fun: Gen: IC) 4(6.85p,
Bridge Recs. 50V }A at 19p, 50V 2A 37p, ZN-
414-IC Radio L1.36, MJE3055 NPN 70p, 2N2646
Uit 35p, MRV 5V/12V/15V, IA £1.55, 72741-
7099 Op. Amp. 48p, MJE2955 PNP 99p, IC Skt.
Pins, 100 at 73p. No extras, satisfaction
guaranteed, S.A.E. for lists. All enquiries
welcome-O'seas deduct 8% VAT.

RELTRAN LTD. (Dept. PE)
P.O. Box 18, Camberley. Surrey
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TTL AT NEW REDUCED PRICES!
(Fast delivery. All prices include VAT)

SPECIAL OFFER of 7400 at 10p each, 7430
at 10p each, ZTX108 at 7p each.
Above offer ends December 31, 1975, and is
regardless of quantity ordered.

Type 1/24 25/99 Type 1/24 25/99
7400 0.14 0.12 7483 0.80 0.75
7401 0.14 0.11 7484 0-92 0.89
7402 0.14 0.12 7485 1.30 1.09
7403 0.14 0.12 7486 0.30 0.26
7404 0.16 0.13 7489 2-99 240
7405 0.16 0.15 7490 0.46 0.40
7406 0.36 0.31 7491 0.65 0.55
7408 0.16 0.15 7492 0.48 0.45
7410 0.14 0.13 7493 0.46 0.40
7411 0.23 0.10 7495 0.59 0.55
7412 0.16 0.15 7496 0.77 0.69
7413 0.32 0.31 74100 1.08 0.89
7414 0.69 0.60 74107 0.34 0.28
7417 0.30 0.29 74109 0.54 0.48
7420 0.14 0.13 74121 0.34 0.28
7422 0.24 0.22 74122 0.47 0.39
7425 0.27 0.25 74123 0.65 0.61
7427 0.27 0.25 74141 0.71 0.63
7430 0.14 0.13 74145 0.68 0.58
7432 0.27 0.25 74150 1.05 0.95
7437 0.27 0.25 74151 0.91 0.88
7440 0.14 0.13 74153 0.76 0.71
7441 0.75 0.62 74154 1.60 1.45
7442 0.65 0.55 74155 0.95 0.85
7445 0.85 0.71 74157 0.83 0.79
7447A 0.131 049 74160 1.05 0.95
7450 0.14 0.13 74164 145 1.05
7451 0.14 0.13 74174 0.99 0.83
7453 0.14 0.13 74175 0.99 0.83
7454 0.14 0.13 74181 2.09 1.95
7460 0.14 0.13 74190 1.25 1.15
7472 045 0.21 74191 1.25 1.15
7473 0.30 0.25 74192 1.35 1.14
7474 042 0.26 74193 1.35 1.14
7475 0.45 0.39 74195 0.88 0.79
7476 0.32 0.26 74196 I.64 1.34
7480 0.47 0.42
TTL (except special offers) may be mixed for
quantity prices.
All devices full spec. by famous manufacturers.
S.A.E. for full lists. All goods sent by 1st class
post. 12p P. & P. on orders below C2 (12p
P. & P. on all orders for special offers).

J. C. JONES
(Dept. PE12) 46 BURSTELLARS

ST. IVES, HUNTINGDON PEI74XX
(Mail Order only)

BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS

TRANSISTORS LC's DIODES &RECT.
AC187/188 709C T099 0.30 1N914 0.04

PR. 0.40 7090D.I.L. 0.30 IN4148 0.04
B0107/ 74101099 0.36 0A202 0.09

BC108 0.09 7410D.I.L. 0.36 1N4001/2 0.06
BC1090 011 7230 D.I.L. 080 1N4003/4/0 0.06
SC147/8/9 010 747C D.I.L. 0.85 1N4006/7 0.08
BCY70/71/72018 748C D.I.L. 0.36 BRIDGES
BFX86/87/880.20

3016F 1.00 50V 018
10 V1 IA 010Bpy50 0.18 TBA800 0'90 600V IA 0'80

BFY51/52 0.12 8(18-ATES 200V 25A WOO
OC28 0.45 2N3055 038 mom
0035 0.34
2772646 0.30

D.I.L. SOCKETS
8.pir, 0.12

Il1Y883-3-
33V 5% 0.09

2N3053 014 14 -Pin 0.12 1 Watt 64-
0C25 0.44 16 -Pin 0.14 200V 5% 0.15
0C36 0.35

Please add 09 -Red 0.17TIP41A 0.74
TIP42A 0-90 17% V.A.T. .E.D. Clip 0.02

C.W.O. PLUS P.P. 15p TO
BETA DEVICES

4 High Bridge Street, Waltham Abbey, Essex

SERVICE SHEETS

BELL'S TELEVISION SERVICES for service
sheets, manuals and books on Radio/TV,
etc. Service sheets 60p plus S.A.E. Service
sheet catalogue 25p. Back issues of magazines
rom April, '74 onwards. Cover price plus 12p

post. Free booklists on request. S.A.E. with
enquiries please to: B.T.S. 190 Kings Road,
Harrogate, Yorkshire. Tel. Harrogate (0423)
55885.

SERVICE SHEETS for radio, TV, tape re-
corders, stereo, etc., with free fault-finding
guide, 50p and S.A.E. HAMILTON RADIO,
47 Bohemia Road, St. Leonards, Sussex.

SERVICE SHEETS, radio, TV, etc. 10,000
models. Catalogue 24p plus S.A.E. with
orders -enquiries. TELRAY, 154 Brook Street,
Preston, PRI 7HP.

LADDERS

LADDERS, timber and aluminium. Tel.
Telford 586644 for brochure.

EDUCATIONAL

SANDWICH DEGREES IN
ELECTRICAL OR ELECTRONIC ENGINEERING
Qualifying for
CHARTERED ENGINEER
at

NORTH STAFFORDSHIRE POLYTECHNIC, STAFFORD
We can arrange your training periods in a' wide range of industries.

Details from:
Head of Department of Electrical and Electronic Engineering
Room C16, North Staffordshire Polytechnic
Beaconside, Stafford

TECHNICAL TRAINING.
Get the training you need to move up
into a higher paid job. Take the first
step now -write or phone ICS for details
of ICS specialist homestudy courses on
Radio. TV. Audio Eng. and Servicing,
Electronics. Computers: also self -
build radio kits. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
316, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

CITY a GUILDS EXAMS.
Study for success with ICS. An ICS
homestudy course will ensure that you
pass your C. & G. exams. Special
courses for: Telecoms. Technicians,
Electrical Installations, Radio, TV &
Electronics Technicians, Radio
Amateurs. Full details from: ICS
SCHOOL OF ELECTRONICS, Dept.
315, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

BOOKS AND PUBLICATIONS

T.V. REPAIRS MADE EASY
Send your make/model/chassis no. and L3.50;
by return you receive the repair manual,
containing simple to follow instructions in-
cluding your set (no circuit diagrams included).
British sets covered in 4 mono manuals and 3
colour manuals (some foreign). Write/phone
now for trade terms.
Instructions to make a signal injector (or L1.20.
Ask about the giant Circuit Diagram Manuals.

TV TECHNIC (PEI), 76 CHURCH
STREET, LARKHALL, LANARKS
ML9 IHE Tel. (0698) 883334

UFO CHARTS: Wave Prediction 56p; Daily
Flight Pattern 50p; TV Doppler Detection,
66p; Propulsion Theory 57p; "Anti -Gravity"
47p. Map 52p. Numerous Circuits: detection,
radiometers, multidigit testers, clocks, S.A.E
Lists 10p. R. & E., Highlands, Needham
Market, Suffolk.

FOR SALE

P.E. SYNTHESISER. All electronics plus
4/oct keyboard. Almost complete in case.
Cost over £200, 650. Also TO3 scope, 125,
and TE22D sig/gen, 1615. TONY 01-960/3663.

EAGLE KEWSS MULTIMETER. Good con-
dition, 815 o.n.o. includes case prods, batteries.
- S. J. THIRD, 112 Shakespeare Avenue,
Hayes, Middx.

P.E. ODD COPIES bought, sold. A. NORTON,
227 Chellaston Road, Derby.

COLOUR TV SERVICING.
Learn the techniques of servicing Colour
TV sets through new homestudy course
approved by leading manufacturers.
Covers principles. practice and align-
ment with numerous illustrations and
diagrams. Other courses for radio and
audio servicing. Full details from: ICS
SCHOOL OF ELECTRONICS. Dept.
317, Intertext House, London, SW8 4UJ.
Tel. 01-622 9911 (all hours).

SITUATIONS VACANT

MEN!
C90 P. w.

can be yours
Tens of thousands of new computer
personnel needed over the next few.
years alone. With our revolutionary,
direct -from -America. course, you
train as a Computer Operator in
only 4 weeks!
It can pay around £35 p.w. as a
starter and can reach over £90 p.w.
After training, our exclusive ap-
pointments bureau - one of the
world's leaders of its kind - intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation. '

London Computer Operators
Training Centre Y42, Oxford Hse.
9-15 Oxford St., W.I. Tel. 01-734 2874

WANTED
RADIO AND TELEVISION SERVICING books
wanted from 1963-1964 edition onwards. 112

paid per copy by return of post. BELL'S
TELEVISOR SERVICES, 190 Kings Road,
Harrogate, N. Yorks. Tel.: Harrogate 55885.

TOP PRICES PAID
NEW VALVES AND TRANSISTORS
Popular T.V. and Radio types

KENSINGTON SUPPLIES (B)
367 Kensington Street

Bradford 8, Yorks.

PROFESSIONAL SERVICES

PATENTS AND TRADE MARKS. KINGS
PATENT AGENCY LIMITED (Est. 1886).
B. T. King, Director, M.I.Mech.E., Registered
Patent Agent, 146a Queen Victoria Street,
London, EC4V 5AT. Booklet on request.
Tel. 01-248 6161. Telex 883805.
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MISCELLANEOUS

""-"HE TREASURE TRACER

MK III Metal Locator

VsrlCep tuning
Britain's beet selling metal locator Ell
Fitted with Faraday shield
Speaker and .rphons operation
Knocks down to only 171n.
Prebuilt marsh Coil assembly
Five freriskstor circuit
T40%6087 Profeselonal HMO
You only need soldering Iron. ear. -
driver. pliers and snipe
Aa seen on BBC -1 and BBC -2 TV

Send stamped. eilrewsed isevelepe
br leeflet

Z7 -Pint, £10.90 e::"° £15.25
Post 60p 92p VAT (r.) Post Mc it 77 VAT IB

MINIKITS ELECTRONICS. 6g CLEVELAND ROAD
LONDON ElI 2AN ,Mail Orcie, Onlyi

DIGITAL CLOCK COMPONENTS. AY -5.1224
clock chip, 2318. 0.3in high economy type
LED displays, DL -704E, 85p; 0.6in high ditto,
DL -747E 81.70. P.C.B. to suit chip and
displays, etc. (two types), 95p each. MK 50253
alarm clock chip, 31510. Full details of both
chips, circuit diagrams, data, etc., free on
request. Add 10p per order and VAT at 8%.
GREENBANK ELECTRONICS (Dept. ECP),
94 New Chester Road, New Ferry, Wirral,
Merseyside, L62 5AG.

ALUMINIUM PROJECT BOXES, lids and
screws included

Price
47p

8 4 4 I4 45p
9 4 I 46
0 55 421 Iff 49p
I 4 24 2 46p
2 3 2 I 38p
3 6 4 2 58p
4 7 5 24 75p
5 8 6 3 93p
6 10 7 3 LI.14

Prices include VAT (at 8%) but 18p should be added
to the total order value for postage & packing.
8 WATT I2V FLUORESCENT LIGHT KIT
Complete Kit including all components, heatsink,
channel, tube, etc. Only L3.49 inc. VAT p. & p.
Ready built 1440 inc. VAT, p. & p. Diffuser 59p
extra inc. VAT p. & p.
Send cheque or P.O.'s with your order direct to:

ELECTRONICS DESIGN ASSOCIATES
Dept. PE, 82 Bath Street, Walsall, WSI 3DE.

Phone, Walsall 33652

Box No. Length' Width Height'
55 24 If

CABINET FITTINGS
FOR

Stage Loudspeakers and Amplifier Cabs
Fretcloths, Coverings, Recess Handles, Strap
Handles, Feet, Castors, Locks and Hinges,
Corners, Trim, Speaker Bolts, etc., etc.

Send 2 x 81p Stamps for samples and list.
ADAM HALL (P.E. SUPPLIES)

Unit 0, Starline Works, Grainger Road
Southend-on-Sea, Essex.

MINIATURE CARBON FILM RESISTORS.
5%, -kW, LW, E12.Series. 22ohm to 1Mohm
10 for 10p, 50 for 45p, 100 for 80p. P. 6: P. 10p
Mixed values and wattages to your choice.
CANDAR, Freepost, Reading, RG1 1B12.

PHOTOTECH (EUROPE)
New Optoelectronic Detectors

Type I: Photodiode, 2 pin Configuration: Photo-
sensitive area 0.85 x 10-s square inches.
Type 2: Photoswitch, 4 pin Configuration,
20V -30V supply. Switching threshold set by
external R -C.
Type 3: Photoswitch with automatic threshold
adjustment. 6 pih Configuration 20V -30V
supply.
LED: Gallium Arsenide Phosphide red emitting
diode.
Data and operating notes sent with each order.
Prices: (including VAT, packaging and carriage)

Type I: 75p each Type 2: 11.00 each
Type 3: [150 each

LED: 17p each, or free with each
optoelectronic detector ordered.
Please send C.W.O. or S.A.E. for data only to:
Phototech (Europe), 23a Upper Elmers End

Road, Beckenham, Kent

ELECTRO SPARES
ARE STILL SUPPLYING BOTH
THE P.E. VARICAP STEREO

PUSH BUTTON F.M. TUNER KIT
Easy to construct, highest quality
reproduction.
03.50 inc. VAT & Postage. S.A.E.
for brochure.

AND P.E. 'GEMINI' STEREO AMP.
All components available. Send
55p + 9p P. & P. for full construc-
tional booklet containing perfor-
mance details, specification
assembly instruction and fault
finding guide, etc., etc.

CAR OWNERS! DON'T FORGET
THE ' MANTA' ELECTRONIC
IGNITION SYSTEM, for reduced
petrol consumption and smoother
running. Kit £15.50 inc. VAT and
P. & P. Assembled £17.15.

ELECTRO SPARES, DEPT. PEI
288 ECCLESHALL ROAD  SHEFFIELD SII 8PE

HARDWARE. Comprehensive range of
screws, nuts, washers, etc. in small quantities,
and many useful constructors' items. Sheet
aluminium to individual requirements,
punched, drilled, etc. Fascia panels, dials,
nameplates in etched aluminiutn. Printed
circuit boards for this magazine, and other
individual requirements, one-off's and small
runs. Machine engraving in metals and
plastics, contour milling. Send 2 4fp stamps
for catalogue. RAMAR CONSTRUCTOR
SERVICES, Masons Road, Stratford on Avon,
Warwicks. CV37 9NF.

OVAL DIGITAL CLOCK CASES
Made in real stoneware pottery with a rich
oatmeal glaze finish. The display area is suitable
for four 0.75' high or six 0.3' high L.E.D.
displays.

Only L360 inclusive
Send S.A.E. for full details of above and many
others, to:

J. BARRIE-SMITH
56 Conifer Road, Coxford, Southampton

Hants

HOME SCIENTISTS
Get the key to a FANTASTIC WORLD of
previously UNHEARD-OF PROJECTS. The
NEW Boffin catalogue lists LOTS of
HIGHLY UNUSUAL, LOW-COST BAR-
GAINS, READY -BUILT MODULES.
Here are just a few examples, there are
stacks more!
Dazzling MINI -STROBE (pocket size) 13.50
PEOPLE DETECTOR . 14'20
Big -Ear SOUND -CATCHER g420
Mini DREAM LABORATORY .. £4.20
Don't take our word for it though! GET A
COPY AND SEE! SEND ONLY 20p and we'll
RUSH YOU A COPY (YOU'LL GET THE
'GOODIES' JUST AS QUICKLY T001)

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh

Ewell, Surrey
(Mail Order U.K. only)

100 PRECISION TURNED SPACERS
Build any project with the aid of our pack of
100 brand new top quality assorted spacers, con-
taining 6 and 4BA threaded through and
clearance types, round and hexagon, male and
female, in metric lengths. An excellent assort-
ment for only 6100 post free.
Electro-Meth Products, 7 Chantry A

Bideford, Devon
Manufacturers of Precision Turned Components for

the Electronics Industry

BREAK INTO I.C.S. THIS WINTER
Using our I.C. Experimental/Educational Kits,
you can learn all about the modern digital
logic techniques. These step-by-step Kits
contain specially selected I.C.s, Holders,
Veroboard, L.E.D.s, instructions and data.
Available at 13.50 each (including P. & P.).
Kit One: Gates. Kit Two: Flip -Flops. Kit
Three: Shift Registers. Kit Four: Counters.

S.A.E. for further details to:
AUTOMATED HOMES

69 High Street, Ryton, Coventry, CV8
(Mail order only.)

SUPERB INSTRUMENT CASES by Bazelli
manufactured from heavy duty PVC faced steel
Hundreds of people and industrial users are
choosing the cases they require from our vas
range, competitive prices start at a low 75p.
Examples, Width, Depth, Height, 8" x 5" x 3"
£1.55; 10" x 6" x 3" 8240; 10" x 8" x 3"
82.75; 12" x 10" x 3" 9380; 8" x 4" x 4"
1140; 10" x 6" x 4" 92.70; 12" x x 4"
8380; 7" x 7" x 5" 92.85; 8" x 10" x 8"
83.80;12" x 8" x 7" 84;12" x 12" x 7" 54.40.
Plus 8% VAT & 50p postage. Over 200 models
to choose from. Prompt despatch. Free lit-
erature (stamp would be appreciated).
BAZELLI, Dept. No. 23, St. Wilfrid's,
Foundry Lane, Halton, Lancaster LA2 6LT.

Fibre optic cuppliers
MARE'S TAILS. Build a decorative display with this
professionally finished unit. 221n diameter with 7,000+
fibres. Looks immaculate. WO.
FIBROFLEX SIZE 1. Flexible 440 strand glass light conduit.
bundle dia. 1,14mrn. 40p per metre (L3 per 10m).
FIBROFLEX SIZE 4. 2. 28rnrn bundle dia.. 1.760 strand glass
light conduit, £1 -SO per metre (E12 per lOrn).
CROFON 1810. 84 -strand plastic light conduit, bundle dia.
1.8mrn. O.D. 3-3mm. 0'20 per metre per 10m).
PLASTIC OPTICAL MONOFIBRE. For multiple Illumination
from one source, display.. Internal illumination, effects,
optical coupling. etc.
FP20 (0.5nn dia.)-(10p per 10m, VI per 100m.
FP40 (1mm dia.)-E2. 20 per 10m, E15 per 100m.
FP60 (1 5mm dia.)-E4 per 10m. E30 per 100m.
OPTIKIT 103. Contains 2m Crofon 1610 plus Sr. each FP20.
FP40, FP60 plus polishing compound. A handy pack for
the experimenter and laboratory. MOO.
LENSES AND REFLECTORS. We stock a range of 6 lenses
and 5 reflectors for use in proximity detectors. Intruder
detectors, batch counters, tachometers, short range
optical communications.
OPTIKIT U. 1 each of 6 convex lenses, U.
OPTIKIT RM. 1 each of 5 retro-reflectors. E.250.
CIRCULAR POLARISERS. Cut that glare. Reduce specular
reflection by up to 20 x -enhance contrast on ens. LED
displays. MM., instruments. etc. Available in red/amber/
green/neutral. 50mm square 70p; 75mm El '40; 150rnm £4'50.
LIGHT SOURCES AND DETECTORS: MV54 Miniature
(2mrn) Red LED. 20p (10 + 17p), MLED500 TO92 Fled LEO.
2013 (10+ 17p). MLE092 Infra -Red Emitter. 30p (10+ 25p),
XC209-R 3mm Red LED. 20p (10+ 17p). XC209-Y or -G
Yellow/Green, 30p (10+ 25p): 2N5777 High Sensitivity
PhotoderlIngton Silicon Detector, gain x2,500. 50p
(10+ 426). MRD150 Silicon Phototranslator-high speed.
4us good sensitivity. 70p (10+ Sip).
NEW MLS203. Late. Motorola Light Activated SCR.
High sensitivity 10mW/cm', high current 400mA (5A peak),
60V. Switch small motors or relay direct from optical
control. up to 24W power. [1.20 (10+ £1 -la).
SE0511-40T/R ULTRASONIC TRANSDUCER PAIR. Suit-
able for ''Ultrasonic Doppler Shift Intruder Detector",
Practical Electronics. March 1975. Tx/Rx pair £4.
SE0019-207/R NIC TRANSDUCER PAIR. NEW The SE05B-40T/R has proved to be an
extremely popular Item in our range and we are
therefore introducing the 25kNs version. Although band-
width is less at +500144, sensitivity is better by 10c113.
Suitable for burglar alarm systems, proximity switch..
counters. level meters. anti -collision device.. 25101z
Tx/Rx pair E3-80.
Please add 8% VAT to prices above (plus 22p on orders

le. than E3). Send 9in x Bin S.A.E.for short form list

FIBRE OPTIC SUPPLIERS
(Dept. PE), 2 Loudoun Hoed Mews

London NW8 ODN
(Please note Change of address)

LOW COST I.C. MOUNTING for any size DIL
package. 100 pin sockets 50p. 7 and 8 hole
plastic supports 5p pair. Quantity rates. S.A.E.
details and sample. Trial pack 60p. (P. & P.
10p order). P.K.G. ELECTRONICS, Oak.'
Lodge, Tansley, Derbyshire, DE4 5FE.

MINI ACCUMULATORS
2 volt MULTI -USE
Sealed Lead Acid !te-

ch ble Cells.
Size L450 -I4' x
x 044'. 3 for 1.245

inc. P. & P.
Size GA2-11' x 1.3'
x 0'S'. 3 for 1215

inc. P. & P.
Suits Fi-Cord

GARFIELOS, 295 Rye Lane, London SE15
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12 VOLT 21in 13 watt FLUORESCENT
LIGHTING (by THORN/AE0
with diffuser and oniott twitch.

Ideal, caravan, boat,
emergency lighting.

etc

E5 50 Guaranteed
.

inc. VAT and post -7
List pries t7.02 inc VAT

/VA% Cop. webs ry. sTherlopWr.

PRIVATE ADVERTISER WISHES TO DIS-
POSE OF 10 assorted ICs, mostly good, Si.
5V Regulator ICs, TO126, 4 for 61. Portable
VTR with zoom, charger, RF out, etc., 5550.
Water pump U. 1000W theatre bulbs, 61.
Trio 2200 2m transceiver, 430. C432 70cm
transceiver, 450. 35mm slide projector, 610.
Magnetic stripe recorder, 45. EC10, 510.
US Navy 'scope, 412. Inverter, 12 to 230V,
250W, 120. Camera tripod, IC 405 line NEV
camera, SS. Metal detector, 515. Optical
wahwah, 59. 4 channel audio mixer, 111.
Topboost, 47. 405 line Sony VTR, 440.
JARVIS, Dalt, Rannoch Station, Perths,
EII17 2QH. Queries S.A.E. please. Prices
include mainland carriage.

THE SCIENTIFIC WIRE CO.
Copper -Nickel Chrome-Eureka-

Manganin Wires.
Enamelled -Silk -Cotton -Tinned

Coverings.
No minimum charges or quantities.

S.A.E. Brings List.
Trade and export enquiries welcome.

P.O. BOX 30, LONDON E4 9BW

INDESIT WASHING MACHINE service
Manuals. Diagrams, faults. Complete with
spare parts order forms. Send £250.
MARCHANT. Domestic Services, Shotton,
Clwyd, N. Wales.

BUILDING YOUR OWN HI-FI
AMPLIFIER?

WHY NOT USE A PROFESSIONAL CASE?
We have a limited number of high quality case
assemblies valued at over E15.00 which must be
sold.
LOOK AT THESE FEATURES:

* Ready punched steel chassis
* 3 piece, teak veneered case
* Screen printed front and rear plates
* Supplied complete with push switches
Overall dimensions 17' X 3".

Fantastic value at only 1845
(inc. VAT and P. & P.)

Send cheque or P.O. now to:
SOUND ELECTRONICS

(NEWCASTLE) LIMITED
43 Heaton Grove, Newcastle upon Tyne. EE6 SEP

Tel. (0632) 650108

CLEARING LABORATORY, scopes, recorders,
testmeters, bridges, audio, R.F. generators,
turntables, tapeheads, stabilised P.S.U.s, sweep
generators, test equipment, etc. Lower Beed-
ing 236.

BLUE F'.C.13 INK
(ETCH -RESIST)ONLY

USE WITH ANY. 4

pPEN!(30 cc)
In UK VAT & Post FREE - (e.
C.W.O Please to -

JFH SUPPLIES,30 BAKER ST.,L DON W1M.

JOANNA CONSTRUCTORS. Teach yourself
chords with the instachord. Still only 4110
complete. Send S.A.E. for illustrated details.
HAWKINS ASSOCIATES, P.O. Box 8,
Newbury, Berks., RG13 4QJ.

ENAMELLED COPPER WIRE
S.W.G. I lb reel +Ib reel
10 to 19 6240 LI.35
20 to 29 0245 6140
30 to 34 6240 L150
35 to 40 L2:85 L160
All the above prices are inclusive of postage and

packing in the U.K.
COPPER SUPPLIES

102 Parrswood Road, Withington,
Manchester 20

Telephone 061-445 8753

SEEN MY LIST? Screws, electrical, all sorts
S.A.E.: C. BRITTAIN, The Bungalow, Old
Titness, Buckhurst Lane, Sunninghill, Ascot,
Berks., SLF 7Q11.

ELECTRONIC CALCULATOR

5*
FUNCTION=pain

Fit any
pocket or
handbag.
Size
ef 02J. 0 fin
Comes complete with
batteries and wallet.
Ideal for office or
home

1212
O DOM
N EMO

111 1311111

HIGH QUALITY

iNSTRUMENT
CASES
Size. Ti x 2fin

* High quality
plastic

* Two-tone grey
* Punch, drill, screen

FANTASTIC
VALUE

£6.19
No more to pay. 1 year
guarantee

SPECIAL*
OFFER

MsD
PANEL METERS
1004A
Size: 4i. x 3iin
* Glass front
* Moving coil
* Taufband

£5 - 98
FOR BOTH

As separate items:
Case -E2.34
Meter -E4.25

METAL
CROSS LANE, BRAUNSTON
DAVENTRY, NORTHANTS

BUILD YOUR OWN
YOU ARE INVITED TO SEND S.A.E. FOR
LISTS ON OUR VERY EXTENSIVE RANGE
OF HIGH QUALITY AMPLIFIERS, PRE -AMPS,
F.M. TUNERS, INSTRUMENTS, RADIO CON-
TROL, IGNITION UNITS AND MANY OTHER
KITS. STATE REQUIREMENTS.

TELERADIO ELECTRONICS
325 Fore St., Edmonton, London N9

PRINTED CIRCUIT BOARDS. All prices in-
clusive of P. & P., etc. No extras. We offer
PCB's ready for assembly for: The "P.W."
Disco Amplifier 5310 each. "P.W." Disco
Light Modulator 4210. "P.W." Tele-tennis
(8 PCB's) 4370; sound effects 5110; Ball -speed
5110. Ferret Up. Derby 41. Electronic Clock
52417. Easy -Build Organ (2 PCB's) 4510. Home
Telephone Exchange 11114. "P.E." Joanna (all
issues) £115 each, all 14 515. Power Slaves
(3 PCB's) 5112. CCTV (2 PCB's) 5218. Orion
42.28. Many others available. S.A.E. for lists
of PCB's and direct PCB supplies. We also sell
direct, Art Graphic aids and supplies. Cat. 40p.
PRODUCTION SPACE AVAILABLE, for
PCB production, silk-screen printing, tinning,
PCB design, electroplating, plus all art/graphic,
photographic and design facilities. Production
estimates by return upon submission of "Rough
Copy", PCB Master or Circuit Diagram or
phone: W.K.F. ELECTRONICS, Welbeck
Street, Whitwell, Worksop, Notts., S80 4TW.
Tel. Whitwell (Derbys.) 695 STD 090974.
Callers seen by appointment only at 1-3 Station
Road, Whitwell.

FANTASTIC

MEASURES

90
ELECTRONIC

Amazing
8 fields

Volta
(20kRIN).

M IC ROTEST

ONLY
x 70 x 18mm

ZERO

and

1.1

NEW
80

_ESEF,41,:-,2!
- --,---=- -=--- -

Value at £11.95
of measurement
40 ranges

1.000V

PRINTED CIRCUIT
BOARD IS REMOVABLE
WITHOUT SOLDERING

d.c. a ranges: 100mV. 2V. 10V. 50y. 200V,
2% precision on d.c. and a.e.

Volts .c. S ranges:1.5V. 101/. 50V, 250V. 1.000V (41(11/V).
Amp. d.c. a ranges: 50uk 500u.k, SmA, 50mA. 500rnk SA.
Amp. a.c. 5 ranges: 250uA, 2.5mA. 25mA. 250mA. 2.5k
Ohms 4 ranges:Low O. IT x 1.11 0 10.n x 100(trom 1/10
di Cl until Witt
V Output 5 ranges: 1,5V. 10V, 50y. 250V, 1.000V.
Decibels 5 ranges: *kW + 22d13, .36dB. .50dB,
.52013,
Capacity 4 r sssss : 250, 2500. 2.500uF, 25,0000.

SUPERTESTER ODOR ICE
.. 20,000 Ohmper Volt sensitivity

:,-,' ,  Fully screened against external_.."
- magnetic fields  Scale width

and small case dimensions on ..-_'--;,--.--,7--',...-- ,.
-* - 95 x 32mm)  Accuracy and.."*!' stability (1% in D.C., 2% in ft.c.)lowwirrr.
_ _

of indicated reading  Simplicity
and ease of use and readability

Full ranges of accessories
 1.000 times overload  Printed
circuit board is removable without £18.50de -soldering  More ranges than any Ace 00000 les Extraother meter. Ask for free catalogue,
Accessories (extra) available to convert Microtest 80
and Supertester NOR into following, LIGHTMETER.
GAUSS METER. ELECTRONIC VOLTMETER, AMPER-
CLAMP. TRANSISTOR TESTER. TEMPERATURE
PROBE. PHASE SEQUENCE INDICATOR, II x nom
Multiplier. SIGNAL INJECTOR -Send for details.

MORE RANGES FOR
LESS MONEY!

?kAC/DC Muttlmeter type U4324 ,
A -DC 0,06-3A-6 Ranges. ' t
A -AC O'3 -3A-5 Ranges. Rini

V -DC 013-1240 V-9 Ranges.
V -AC 3-900 V-8 Ranges. -.'--'--,
Frequency in the range of 45 to
20kHz. Resistance 500 ohm to

...Lit.
ii.1(-
-'*

5

2dB ,
5
Accur y,

Decibel: -113 1

1 eto
Mohm- ranges

2.5%. DC
+4% AC. Dimensions 157 x 68 rill

'T IH

' ""toniy £9.25
ALPHANUMERIC NIXIE TUBES B1971

The Alphanumeric
NIXIE tube has the
ability to display
all the letters of
the alphabet.

7-----

numerals 0 thru 9
and special
characters in a
single tube.
From the stand-
pointof both read-
ability and sloe- 'Nyfizr- i .
Meal characteris-
tics. the Alpha-
numeric NIXIE tube provides many unique benefits
including * 170V-21mA * All d.c. operation * Uniform.
continuous line characters of equal height * Memory
with simple solid state drive circuits * Readability in
high ambient light . . 200 footlemberts brightness
* Long. life with no loss of brightness * Character
height 25in.
Bases for above Sap each.

000* only 99p each plus lip P./P.

JUST ARRIVED! !
NUMERIC INDICATOR TUBES

Ultra -long life high quality. 0-9 and 2 independent deci-
mal points. Supply voltage 200V d.c. Current 14rnA
Pulse duration 1000s. Character Might 0,51, overall
size h4.
Brand new. guaranteed, Surplus to manufacturer a
requirements Type 85653st

1-25 £1 .00; 25+ 90p; 100+ 80p;
1,000+ price on application.

Add 1% VAT le all Items . 35p P. A P.
ELECTRONIC BROKERS LTD.

49-53 Pancras Road, London NW1 2QB
Tel. 01-837 7781
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TTLs 7482 70p OP. AMPS VOLTAGE REGULATORS (PLASTIC)
7400 149 7483 000 .3014 Ext. Comp. 8 pin DIL 369 , Translators MJE340 459 2N3054 409

7401 149 7484 IMP .709 Ext. Comp 8/14 pin DIL 30p '" . 1 amp -9 ye - Ve AC126/7 11p MJE2955 99p 2N3055 SOp

7402 149 7485 1209 9710 DWI. Comp. 14 pin DIL SOp
14 in OIL 459 5V 7805 140p 7905 2009

-

AC128 11p MJE3055 6Sp 2N3442 140p

7403 160 7486 30P 741 Int. Comp. 8/14 pin ()IL 2Sp 12V 7812 1441p 7912 200p AC141/2 180 MPSA06 309 2N3702/3 11p

7404 160 7489 27013 *747 Dual 741 14 pin DIL nip Data Sheets on
Rags.

15V 7815 1409 7915 2009 AC178 11p MPSA12 50p 2143704/5 11p

7405 160 7490 400 974e Ext. Comp. 8 pin OIL 369 Vol. 18V 7818 1400 7918 200p AC187 130 *MPSUO8 039 2143706 10p

7405 380 7491 75p 778 Programmable Op. Amp. 150 each 24V 7824 1409 7924 NOp AC188 12p MPSU56 769 2N3707 11p

7407 31p 7492 450 TO5 140p AD149 Np 0C28 55p 2143708/9 0P
OPTO-ELECTRONICS7408 lfp 7493 40p CA31305 COSMOS Op. Amp. 8 pin AD181/2 39p

lip 0C35 411p 2N3773 220p

7409 20p 7494 7Sp DIL 100p OCP70 30p Seven Segment Displays AF114/5 OC41/2 111p 2143866 70p

7410 14p 7495 630 L1.43900 Clued. Op. Amp. 14 pin OCP71 110p 3015F 0.31n DIL 1209 AF116/7 180 OC44/5 16p *2N3904 180

7412 23p 7496 780 DIL 70p ORP12 50p MAN31.4 0-127in. PCB 1100 AF139 33p OC71 lip `2N3905/6 lip
7413 32p 74107 30p MC1458 Dual Op. Amp. 8 pin DIL 70p ORP60 600 DL704 0.31n DIL 135p AF239 409

BC107/8 9p
OC72 20p *2N4058 15p

7414 1150 74121 30p NE5367 FET Op. Amp. T05 2750 ORP61 00p 0L707 0-3in DIL 135p
BC109/C 109

OC83 209 2N4060 lip
7418 33p 74122 450 2145777 40p 0L747 0-8in DIL 22Sp

EIC147/8 7p
TIP2955 70p 2144289 20p

LINEAR I.C*.7420 14p 74123 Sep LEDS: TIL209 Red 149; T1L211 Green 30p
BC149 Op

TIPNA 40p 40361 380

7422 lllp 74141 65p CA3028 Dill. Cascade Amp. 8 DIL SOp BC157 119
*TIP30A 411p 40362 40p

SCR-THYRISTORS OTHER
7423 34p 74151 72p 043048 5 Transistor Array 14 OIL Sap

.BC158/9 10p
TIP31A 52p 40410 550

7425 309 74153 lip CA3048 Quad. Low Noise Amp. 18 14 50V T05 40p BT106 Stud
13C189C 12p

TIP32A 56p 40411 2259

7427 37p 74154 1509 OIL 200p 14100V TO5 42p 1A1700V 140p
BC177 180 TIP33A 90p 40594 750

7430 14p
7432 250
7437 2Sp

74155 ygp
74156 769
74160 99p

CA3089E FM IF System 16 DIL 200p
CA3090 FM Stereo Dec. 18 DIL 1110p

ICL8038CC VCO Fun.. Gen. 14 OIL 275p

1A400V 705 52p C106D Plastic
1A603V T05 709 3A/400V 550

3410(N Stud 49p MCR101 TO -92 -

BC178 1604_

BBCCI182/79 3 LP.

TIP34A 11Sp
TIP35A 225p
TIP36A 275p

40595 65p

FETs
BF244

7440 14p
7441 65p
7442 60p
7447 75p

74161 99p
74162 119p74163BC212Np
74164 120p

LM380 2W Audio Amp. 14 DIL 110p

*LM381 Stereo Preamp. 14 OIL 110p
M252 Rhythm Gen. 16 OIL 9009
MC1310P FM Stereo Dec. 14 OIL 1759

3A400V Stud 7Sp 0 -54./15V

74400V 7054 -HS sop 5A/400V

259
74,100V TO5 +HS 60p 2143525 TO -66

18A100V Plastic 1110p 2N4444 Plastic
alp 8C154

lip
BC1O7 3°Plip

*BC213 1°P

TIP41A 6Sp
TIP42A lip

ZTX108 sp
92734300 13p

36p
*MPF102 30p
MPF103 30p
MPF104 30p
INPF105 30p

7448 70p
7450 1Sp
7451 16p
7453 190
7454 16p
7480 150
7470 27p
7472 2Sp

74166 126p
74175 8Sp
74180 100p
74181 298974182 82921470674185 135p214708
74190 144p
74191 144p

MC1312 i
MC1314 ji. SD Quad Dec. 14 DIL 11009
*MC1315 -4
*MFC4000f5 4-W Audio Amp. PCB
MFC6040 Electronic Attenuator 90,7"

MM5314N 6 Dig. Clock, 24 DIL 430p
NE555 Timer 8 OIL 45p

NE556 Dual 555 14 DIL 109
NE581 PLL AM Demod. 3250

16A400V Plastic 11110p 8A/600V 185p
2N5060 TO -92
0-8A/30V

*2N5062 TO -92
3013

0.8A/100V 30n

.2N51364 TO -92 '
0-8A/200V 40p

'BC214 14p

,31212y7 3216:

BD123 100p
80124 65p
60131 31p
80132 40p

BD135 43p

ZTX500 15p

214697 139
2N698 30p

12p
16p

2N930 lip
2141131/2 180

*2143819 2Sp
2N3020 57p
2713623 50P

.2746457 300

.2N5459 30p

*2N5459 319

MOSFETa

VAT RATES
All items at 8% EXCE PT
where marked  which
are at 25%.

TRIACS OTHER
7473 30p 74192 120p

with
NE562 PLL with VCO 16 OIL 325p 100V 400V 40430 SOp 6113139 113p 2141304/5 21p 314128 7Sp

7474 30p 74193 120p .NE563 PLL FM/IF Demod. 3000 3 amp Op Np 120p 40486 950BD140 70p 2141306 MIP 3N1443 115p

7475 459 74194 1011p NE565 200p 6 amp Nip 120p 1500 40869 950 BF115 22p 2N1613 20p 3", 7 5p

7476 30p 74195 750 NE566 PLL Fun. Gen. 8 DIL 2009 10 amp 109p 1540 1650 139100 BF167 23p 2N1711 20p 40603 59p
7480 SOp
7481 959

74198 1Np
74199 18017

NE567 PLL Tone Decoder 8 DIL 2009
2567 Dual 567 14 DIL 379

15 amp 14Sp 180p 220p DIAC 219 BF173 250
BF257 32p

2N1893 309
2N2219 20p

40873 up

DIODES
EITIO0 25P

044001 SPSN72733 Video Amp. 14 DIL 1200 BFR39/40 30p
*BFR79/130

2142221/2 20p
2942369 14P

thns
T1S43CAWS I.Cs

4000AE 19p
40014E 19p
4002AE 19p
4009AE Illp
40114E 19p
40134E Sip
4016AE SOp

4028AE 140p
40294E 196p
4046AE 140p
40474E 137p
40194E SOp
40514E 196p
4055AE 196p

TBA000 ' SW Audio Amp. OIL 909
*TBA810 7W Audio Amp. OIL 100p
'T13820 2W Audio Amp. OIL pop

*TDA1200 FM IF System 16 DIL 200p
XR2240 Proc. Timer/Counter OIL 110937

*ZN414 TRF Radio Receiver 0p
Basic data sheets at 10p each 9 SAE

BRIDGE
RECTIFIERS
.254 100V 20o
11A SOV 22 '

 A 100V 24p
1A 4013V 27p
1A 600V 30p
24 50V 30p

BY126 100
BY127 129
04 47 7p.
.0A70

Sp

0479 7p
0481 7p,n4, ....,s""'"""

I144004 Op
1N4007 6p

1N4148 4p

30p
BFR88 30p
BFX84 269
BFX85/8 2Sp
BFX87 20p
BFX88 24p
BFY50 lip
BFY51 1Sp

2N2484 30P
2142904/5 20P

*2N2926RB 713

2N29NO Op
-2N2926YG 9p
2143053 18p

27p
2142180 Sp
2142646 359

.2144871 30p

PUJT
2N6027 gip

ZENERS
3.3V to 33V

400mW _
, y, an
' - ''y

LOW PROFILE DIL SOCKETS BY TEXAS
8 pin 130, 14 pin 14p, 16 pin 1Sp, 24 pin SOp.

M252 RHYTHM GENERATOR
Drives 8 sound generators. 15

4017AE 11Sp
40184E 229p
4022AE 1690

4056AE 135p
40694E 37p
40714E 2gp

.2A 10°V 35p
*2A 400V 45p
.24

0490 15p.0491
Sp

0.4135 7p

Tunnel
AEY11 SOp

VarIcap

BFY52 160
BRY39 340
BSX19/20 160

4023AE alp 4081AE 19p
600V 459 0A200 Ilp BB105,

n._P IFIU105 140P
programmable rhythms. 16 pin

40244E 1111p 15104E 130p INSULATORS: Mica plus 2 bushes for 7066 4A 100V 60p
7p BU100 200P

DIL, Li plus 25% VAT and 20p

4027AE 7Sp 45114E 200p and 703. 5p, 6A 100N 659 .1N914 4p ZU 90p P. & P. Data 25p plus S.A.E.

Minimum order f2. P. & P. 20p MAIL ORDER ONLY L NDONTECHNOMATIC LTD.
54O SANDHU NW9T ROAD

,

Please add VAT as shown Govt.. Colleges, etc., orders welcome Tel. 01-204 4333
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CAPACITORS
AND RESISTORS TRANSISTORS IC's TRANSFORMERS CONNECTORS

Use DORA M components foryour project

SPEAKERS
CASES

The doorway to Amateur Electronics

NEB!

C1511110.
ONLY

INC POST AND PACKING

]

* DORAM'S NEW CATALOGUE OFFERS THOUSANDS UPON THOUSANDS OF
QUALITY ELECTRONIC COMPONENTS AND AUDIO ACCESSORIES FROM
TRUSTED BIG NAME MANUFACTURERS.

1011. ALL COMPONENTS ARE INDIVIDUALLY CODED AND PRICED - MANY NEW
COMPONENTS ADDED FROM CUSTOMER REQUESTS.

* 16 EXTRA PAGE DATA SECTION.
SIC UNIQUE FREE UP -DATE PRODUCT INFORMATION SERVICE DURING LIFE

SPAN OF CATALOGUE.
* ALL COMPONENTS SENT BY RETURN OF POST.

POST AND PACKING FREE (only applies for Great Britain, N. Ireland and
B.F.P.O. Nos. - overseas orders F.O.B.)

NO QUIBBLE REPLACEMENT PART SERVICE

PLEASE PRINT BLOCK CAPITALS
PE12

1-The doorway b dunearstr ekt-trowics

DORAM ELECTRONICS LIMITED
P. 0. Box TR8
Leeds LS12 2UF

I enclose 60p Please send me by return my
new Doram Catalogue (Overseas orders
except for B.F.P 0., please add 30p for
DOS( and packing surf ace only)

NAME

ADDRESS

Post Code

Published approximately on the 1,th of ach month by IPC Magazines Ltd.. Fleetway House. Farrtngdon Street. London. EC4A 4AD Printed in England E. Chapel River Press, Andover.Hants. Sole Agents for Australia and New Zealand-Gordon A Crotch t A.sia) Ltd.: South Africa-Central News Agency Ltd.
Subscriptions not available at home or over eas.
International Giro facilities Account No 5122007. Please state reason for payment. "message to payee".
Practical Electronics is sold subject to th following conditions. namely. that it shall not. without the written consent of the Publishers first given. be lent. resold. hired out or otherwisedisposed of by way of Trade at more than the reco ended selling price shown on the cover. excluding Fire where the selling price is subject to V.A I.. and that it shall not be lent.resoldmm
or hired out or otherwise disposed of in a mutilated condition or in any unauthorised cover by way of Trade. or affixed to or aspart of any publication or advertising. literary or pictorialmatter whatsoever



ore than just a

catalogue

MM

Projects for you to build
4 -digit clock, 6 -digit clock, 10W high quality
power amp.. High quality stereo pre -amp..
Stereo Tuner, F.M. Stereo decoder, etc.,
etc
CIRCUITS . Frequency Doublers,
Oscillators, Timers, Voltmeters,
Power Supplies, Amplifiers, Cap-
acitance Mulitplier, etc., etc. . . .

Full details and pictures of our wide range of
components. e.g. capacitors. cases. knobs.
veroboards. edge connectors. plugs and sockets.
lamps and lampholders. audio leads. adaptor
plugs. rotary and slide potentiometers, presets.
relays. resistors (even 1% types switches,
interlocking pushbutton switches, pot cores,
transformers, cable and wire, panel meters, nuts and
bolts. tools. organ components. keyboards. L.E.D. s,
7 -segment displays, heatsinks. transistors, diodes.
integrated circuits. etc etc.. etc 132 pages!

REALLY GOOD VALUE FOR MONEY AT JUST 40p.

ELECTRONIC ORGAN

Build yourself an exciting Electronic Organ. Our
leaflet MES51. price 15p, deals with the basic
theory of electronic organs and describes the
construction of a simple 49 -note instrument with a
single keyboard and a limited number of stops.
Leaflet MES52, price 15p, describes the extension
of the organ to two keyboards each with five voices
and the extension by an octave of the organ's
range.
Solid-state switching and new footages along with
a pedal board and a further extension of the
organ's range are shown in leaflet MES53. priced
at 35p. (Pre -publication price 15p.)

zuvriExiff
SKEVetorLti
S'UPPEZES

No more doubts
about prices
Now our prices are GUARANTEED
(changes in VAT excluded) for two
month periods-and we'll tell you
about price changes in advance for
just 30p a year (refunded on
purchases). If you already have our
catalogue send us an S.A.E. and we'll
send you our latest list of
GUARANTEED prices. Send us 30p
and we'll put you on our 'Mailing
list-you'll receive immediately .our
latest price list then every two months
from the starting date shown on. that
list you'll receive details of our prices
for the next GUARANTEED period
before the prices are
implemented!-plus details of any
new lines, special offers, interesting
projects-and clip -off coupons to
spend on components to repay your
30p when used as directed.
NOTE' The price list is based on the Order Codes
shown in our catalogue so an investment in our
super catalogue is an essential first step.
Call in at our shop, 284 London Road,
Westcliff-on-Sea, Essex. Please
address all mail to P.O. Box 3,

Rayleigh, Essex, SS6 8LR.

/r

SYNTHESISER
A reprint of the com-
plete article giving

full construc-
tion details
published by
Electronics To-

day International.'
between January -

September '74 of the International Voltage
Controlled Synthesiser, developed as a
''state of the art'', now available, price
0.50. S.A.E. please for detailed price list.

GRAPHIC EQUALISER
A really superior high
quality stereo graphic

equaliser as
described in the
January edition
of ''Electronics
Today Inter-

national... We stock all
the parts (except wood-

work) including the metalwork drilled and
printed. 15p brings you a reprint of the
article.

P.O. Box 3 Rayleigh Essex SS6 8LR.
Telephone. Southend-on-Sea (0702) 44101


