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ADCOLA Soldering
Instruments add to
your efficiency

THE NEW 'INVADER'
ADCOLA L.646
for Factory Bench
Line Assembly
A precision instrument -supplied
with standard 3/16" (4.75 mm)
diameter, detachable copper
chisel -face bit''.
Standard temp. 360 c at 23
watts.
Special temps. from 250"c -
410°c.

*Additional Stock Bits
(illustrated) available

COPPER

B 3$ y - 3.2 mm CHISEL FA.

814 - 2.4 mm CHISEL Fact

B 24 - 4.75 mm nZr"'"'

8 12 r; - 4.75 mm EYELET If,

B 58 - 6.34 mm CHISEL ,ACE

LONG LIFE

B 42 LL - 4 75 mm CHISEL FACE

B 3$ LL k" - 32 mm CHISEL FACE

- _--o
B 14 LL - 24n,m CHISEL sacs

B 44 IL - 4 )5 n,m SCREWDRIVER
FACE

Don't take chances. We don't.
All our ADCOLA Soldering
Instruments are of impeccable
quality. You can depend on
ADCOLA day after day. That's
why they're so popular. You get
consistent good service ... relia-
bility ... from our famous therm-
ally controlled ADCOLA Element
and the tough steel construction
of this ideal production tool.

/4DCOLP\ Write for
price list
and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.
Telephone: 01422 0291/3  Telegrams: Soljoint London Telex . Adcola London 21851

TV S 19" NOW £1195
TWO YEARS' GUARANTEE ALL MODELS

405/625: 19" f25'95; 23" £35'95
FREE CATALOGUE

DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS

COLOUR TV 19" £145 OR 25" £185
LIMITED SUPPLY. REGRET PERSONAL CALLERS ONLY

TV TUBES REBUILT
GUARANTEED 2 YEARS

14' L3' 95; 17 & 19" L5.95; 21 & 23
L6.45.
Exchange Bowls carr. 55p.

RECORD PLAYER CABINETS
L375. Designed for the modern
autochanger. Size IT a 1S" zul".
P.P. 55p.

PRESS BUTTON
SWITCHING UNITS
4 Banks 25p, 6 Banks 35p.
P.P. OP.

COMPONENTS
MUST BE CLEARED

Transistor Radio Cases: 25p
each. Size 91" 31--. Post 15p.

Speakers: 35p. 2s 8 ft. Brand
new. Post 15p.

Precision Tape Motors: El 95
200,150V. Famous German manu-
facturer. Post 20p.

Transistor Gang Condensers:
20p. Miniature AM. Post (re,
Modern Gang Condensers: 30p.
AM:FM or AM only 20p. Post 10n.

Transistors 15p. each. Post ire,
ACI26, ACI28, AFI 14, AFI17
0C45, 0071. °Cal, OC8ID.
Valve ELL80 50p. Only stock
the country.
Pots: 25p each. Posc Sp. D.SW
5001500 KG. D, SW 500 100 K S:
D/SW I meg.r100 Kilt. S SW
5001500 KO. S/SW 500'1 meg.

DUKE & CO. (LONDON) LTD.
621/3 ROMFORD ROAD, MANOR PARK, E.12 Phone 014 7 8 6001-2-3

PRINTED CIRCUIT KIT
BUILD 60 INTERESTING PROJECTS on  PRINTED CIRCUIT CHASSIS with
PARTS god TRANSISTORS from your SPARES BOX
CONTENTS: (1) 2 Copper Laminate Boards 4Iin x2iin. (2) I Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc. 14) Realist. (5) Resist Solvent.
(8) Etchant. (7) Cleanser/Degreaser. (8) 16.page Booklet Printed Circuits for Amateurs.
(9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit: (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 50 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirements and
constructional ability. Many recently developed very efficient designs published for
the first time, including 10 new circuits.

EXPERIMENTER'S
PRINTED CIRCUIT KIT

60p
Postage & Pack. 10p (UK)

Commonwealth:
SURFACE MAIL 15p

AIR MAIL 60p
Australia, New Zealand,

South Africa, Canada
(1) Crystal Set with biased Detector. (2) Crystal Set with voltage.quadrupler detector.
(3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio Amplifier.
101 Carrier Power Conversion Receiver. (6) Split -Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) "TRI-FLEXON" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the "Triflexon" circuit. Let us know
if you know of a smaller design published anywhere. 110) Postage Stamp Radio.
Size only 1.62in x 0.95in X 0.251n. (11) Wristwatch Radio 1.15in x 0.80in x 0.55in. (12)
Ring Radio 0.70in x 0.701n x 0.55in. (13) Bacteria -powered Radio. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (18) Inter-
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal.
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(251 Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume intercom. (28) Remote Control of Models by Induction. (29) Inductive -Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre-
amplifier. (35) Quality Stereo Push -Pull Amplifier. (96) Light -Beam Telephone
"Photophone". (37) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. Plus 10 Photoelectric
Circuits, Simple Alums, Long Range Alarms, Projector Modulators, etc.

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send a 8.4 .E. for full details and a arisf description of all kits and Projects.



Super 1012

High fidelity Monolithic Integrated Circuit Amplifier
Two years ago Sinclair Radionics an-
nounced the World's first monolithic
integrated circuit Hi-Fi amplifier, the
IC.10. Now we are delighted to be able to
introduce its successor, the Super IC.12.
This 22 transistor unit has all the virtues of
the original IC.10 plus the following
advantages:

1. Higher power.

2. Fewer external components.

3. Lower quiescent consumption.

4. Compatible with Project 60 modules.

5. Specially designed built-in heat sink.
No other heat sink needed.

6. Full output into 3. 4, 5 or 8 ohms.

7. Works on any voltage from 6 to 28 volts
without adjustment.

8. NEW 22 transistor circuit.

Output power 6 watts RMS continuous
(12 watts peak).

Frequency Response 5 Hz to 100KHz
1 dB.

Total Harmonic Distortion Less than
1%. (Typical 0.1%) at all output powers
and all frequencies in the audio band.

Load Impedance 3 to 15 ohms.

Input Impedance 250 Kohms nominal.

Power Gain 90dB (1,000,000,000 times)
after feedback.

Supply Voltage 6 to 28 volts (Sinclair
PZ-5 or PZ-6 power supplies ideal).

Quiescent current 8mA at 28 volts: low
enough to make the IC.12 ideal also for
battery operation.

Size 22 x 45 x 28 mm including pins and
heat sink.

With the addition of only a very few external
resistors and capacitors the Super IC.12
makes a complete high fidelity audio
amplifier suitablefor usewith pick-up. F.M.
tuner etc. Alternatively, for more elaborate
systems, modules in the Project -60 range
such as the Stereo 60 and A.F.U. may be
added

FREE 44 page instruction
manual now included with
all units. Available free on
request to present IC.12
users. Gives full circuit and

wiring diagrams for many applications
including car -radios, oscillators, etc.

Price, inc. FREE printed
circuit board for mounting
and manual.

£2.98 Post free

SINCLAIR GENERAL GUARANTEE
Should you not be completely satisfied with your
purchase when you receive it from us, return the
goods without delay and your money will be
refunded in full, including cost of return postage, at
once and without question. Full service facilities are
available to all Sinclair customers.

Sinclair Radionics Ltd. London Rd. St. Ives
Huntingdonshire PE17 4HJ
Telephone St Wes (048 06) 4311

SiniIak
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Sinclair Project 60
The World's leading range of high fidelity modules

New! Sinclair
Project 605

Proje ct AmPlifief.

605 14.
The easy way .1077.4

to buy and II
build:=:,..,w.
Project 60
Project 605 is one pack containing: one PZ5.
two Z30's, one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules.
Thus all soldering and hunting for the odd part is
eliminated. You will be able to add further Project
60 modules as they become available adapted to
the Project 605 method of connecting.
Complete Project 605 pack with 4-29.95
comprehensive manual, post free '-
All you need for a superb 30 watt high fidelity
stereo amplifier.

Sinclair Radionics Limited, London Road,
St. Ives, Huntingdonshire PE17 4HJ.
Tel : St. Ives (048 06) 4311

Project 60 offers more advantage to the constructor and user of high fidelity equipment than
any other system in the world.
Performance characteristics are so good they hold their own with any other available system
irrespective of price or size.
Project 60 modules are more versatile-using them you can have anything from a simple
record player or car radio amplifier to a sophisticated and powerful stereo tuner -amplifier.
Either power amplifier can be used in a wide variety of applications as well as high fidelity.
The Stereo 60 pre -amplifier control unit may also be used with any other power amplifier
system, as can the AFU filter unit. The stereo FM tuner operates on the unique phase lock
loop principle to provide the best ever standards of sensitivity and audio quality. Project 60
modules are very easily connected together by following the 48 page manual supplied free
with all Project 60 equipment. The modules are great space savers too and are sold indivi-
dually boxed in distinctive white and black cartons. With all these wonderful advantages,
there remains the most attractive of all - price. When you choose Project 60 you know you
are going to get the best high fidelity in the world, yet thanks to Sinclair's vast manufacturing
resources (the largest in Europe) prices are .fantastically low and everything you buy is
covered by the famous Sinclair guarantee of reliability and satisfaction.

Typical Project 60 applications

System The Units to use together with Cost of Units

Simple battery
record player

Z.30 Crystal P.U.. 1 2V battery
volume control

£4.48

Mains powered record
player

Z.30, PZ.5 Crystal or ceramic P.U. £9.45
volume control etc.

20 +20 W. stereo
amplifier for most needs

2 x 2.30s, Stereo 60, Crystal. ceramic or mag. £23.90
PZ.5 P.U., F.M. Tuner, etc.

20 +20 W. stereo
amplifier with high
performance spkrs.

2 x 2.30s, Stereo 60,
PZ.6

High quality ceramic or £26.90
magnetic P.U.. F.M. Tuner.
Tape Deck. etc.

40 +40 W. R.M.S. 2 x 2.50s, Stereo 60 As above £34.88
de -luxe stereo amplifier PZ.8, mains trsfrmr
Indoor P.A. 2.60, PZ.8, mains

transformer
Mic.. guitar, speakers. etc., £19.43
controls

F.M. Stereo Tuner (£25) & A.F.U. Filter Unit (£5.98) may be added as required.
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from a simple amplifier to a complete stereo
tuner amplifier with Project 60 modules

Z.30 & Z.50
power amplifiers

The Z.30 and Z.50 are of advanced design using
silicon epitaxial planar transistors to achieve un-
surpassed standards of performance. Total har-
monic distortion is an incredibly low 0.02% at
full output and all lower outputs. Whether you
use Z.30 or Z.50 amplifiers in your Project 60
system will depend on personal preference, but
they are the same size and may be used with
other units in the Project 60 range eqUally well.
SPECIFICATIONS (Z.50 units ere inter-
changeable with Z.30s in all applications).
Power Outputs
Z.30 15 watts R.M.S. into 8 ohms using 35 volts:
20 watts R.M.S. into 3 ohms using 30 volts.
Z.50 40 watts R.M.S. into 3 ohms using 40 volts:
30 watts R.M.S. into 8 ohms using 50 volts.
Frequency response: 30 to 300.000Hz ± 1d B.
Distortion: 0.02% into 8 ohms.
Signal to noise ratio: better than 70dB unweighted.
Input sensitivity: 250mV into 100 Kohms.
For speakers from 3 to 15 ohms impedance.
Size: 14 x 80 x 57 mm.

Z.30
Built, tested and guaranteed with circuits and instruc-
tions manual. £4.48
Z.50
Built, tested and guaranteed with circuits and instruc-
tions manual. £5.48

Power
Supply
Units
Designed special for use
with the Project 60 system
of your choice. Use PZ.5
for normal Z.30 assemblies
and PZ.6 where a stabilised
supply is essential.
PZ.5 30 volts unstabilised £4.98
PZ.6 35 volts stabilised E7.98
PZ.8 45 volts stabilised
(less mains transformer) £7.98
PZ.8 mains transformer £5.98

PZ 5

PZ.8

The Sinclair Guarantee
If within 3 months of purchasing Project 60 modules
directly from us, you are dissatisfied with them, we will
refund your money at once. Each module is guaranteed
to work perfectly and should any defect arise in normal
use we will service it at once and without any cost to
you whatsoever provided that it is returned to us
within 2 years of the purchase date. There will be a
small charge for service thereafter. No charge for
postage by surface mail. Air -mail charged at cost.

Project 60 Stereo F.M. Tuner
First in the
world to use the
phase lock loop principle

The phase lock loop principle was used for receiving signals from space craft because of
its vastly improved signal to noise ratio. Now. Sinclair have applied the principle to an F.M.
tuner with fantastically good results. Other original features include varicap diode tuning.
printed circuit coils, an I.C. in the specially designed stereo decoder and squelch circuit for
silent tuning between stations. Good reception is possible in difficult areas, and often a
few inches of wire are enough for an aerial. In terms of a high fidelity this tuner has a lower
level of distortion than any other tuner we know. Stereo broadcasts are received automatic-
ally as the tuning control is rotated, a panel indicator lighting up as the stereo signal is
tuned in. This tuner can also be used to advantage with any other high fidelity system.
SPECIFICATIONS -Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108. MHz.
Capture ratio: 1.5dB. Sensitivity: 2µV for 30dB quieting: 7µV for lock -in over full deviation.
Squelch level: 20µV. A.F.C. range: ±200 KHz. Signal to noise ratio: > 65dB. Audio fre-
quency response: 10 Hz -15 KHz ( ±1dB). Total harmonic distortion: 0.15% for 30% modula-
tion. Stereo decoder operating level: 2u.V. Cross talk: 40dB. Output voltage: 2 x 150mV
R.M.S. Operating voltage:25-30 VDC. Indicators: Power on/tuning/stereo.
Size:93x 40 x 207 mm.

Built and tested Post free. £25

Stereo 60 Pre-amp/control unit

0000
Designed for Project 60 range but suitable for use with any high quality power amplifier.
Again silicon epitaxial planar transistors are used throughout, achieving a really high
signal-to-noise ratio and excellent tracking between channels. Input selection is by
means of push buttons and accurate equalisation is provided for all the.usual inputs.
SPECIFICATIONS -Input sensitivities: Radio -up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A
curve 1:1dB,20 to 25,000 Hz. Ceramic p.u. - up to 3mV: Aux -up to 3mV. Output: 250mV.
Signal to noise ratio: better than 70dB. Channel matching: within 1dB. Tone
controls: TREBLE + 15 to -15dB at 10 KHz: BASS + 15 to -15dB at 100Hz.
Front panel: brushed aluminium with black knobs and controls. Size: 66 x 40 x 207mm
Built tested and guaranteed. £9.98

A.F.U. High & Low Pass Filter Unit
For use between Stereo 60 unit and two Z.30s or Z.50s.
and is easily mounted. It is unique in that the cut-off
frequencies are continuously variable. and as attenuation
in the rejected band is rapid (12dB/octave), there is less

loss of the wanted signal than has previously been possible. Amplitude and phase dis-
tortion are negligible. The A.F.U. is suitable for use with any other amplifier system. Two
filter stages - rumble (high pass) and scratch (low pass). Supply voltage -15 to 35V.
Current - 3mA. H.F. cut-off (-3dB) variable from 28KHz to 5KHz. L.F. cut-off (-3dB)
variable frOm 25Hz to 100Hz. Distortion at 1 KHz (35V. supply ( 0.02% at rated .0c no
output. Size: 66 x 40 x 90 mm. Built tested and guaranteed. rU  U0

To: SINCLAIR RADIONICS LTD LONDON ROAD ST. IVES HUNTINGDONSHIRE PE17 4HJ

Please send Name

Address

I enclose cash/cheque/money order. P.E.4/72

Practical Electronics April 1972 267



ERIVEit
51

1stromc .
28 BURNT MILL ELIZABETH WAY

HARLOW ESSEX HARLOW 32947

Why wait weeks ?

-ALL OUR ORDERS
DISPATCHED BY

RETURN OF POST!

Transistors, Diodes
and Integrated Circuits

A) DIODES &
RECTIFIERS

Sp
Sp
7p
ap
9p
10p
I24,
14p
213p

N9I4
N4148
N4001
N4002
N4003
N 4004
N 4005
N 4006
N 4007

our
prices

W005 50V
1 A Bridge

40p
W01 100y

IA Bridge
45p

WO4 400V
IA Bridge

48p

B)
TRANSISTORS
2N696 ISp
2N930 25p
2N1613 22p
2N1711 23p
2N2369 15p
2N2484 30p
2N2904 30p
2N2904A 31p
2N2905 36p
2N2905A lap
2N3053 17p
2N3054 45p
2N3055 59p
2N3442 £1.50
2N3638 15p
2N3866 L1.50
2N4347 11.50
2N4356 35p

40411 L1.95 BC107 9p
AC138 151. BC108 9p
ACI41 20p BCI09 9p

BF 1 59
BFI77
BF178

35p
25p
30p

AC14IH
AC142
AC 187K

25p BCI 13 14p
ISp BCI 14 14p

BC115 14p

BF179C
BFX86
BFX87

25p
27p

ACI88K BCI I 6A 14p BF X88 25p

Matched
Pair

ACI91

BCI 17 30p
SOp BCI25 9p

151. BC126 19p

BEY 34
BFY50
BFY51

SOp
19p
19p

ACI92 ISp BCI32 10p BFY52 19p

ACI93 20p BC 134 20p ME0404-I 10p

AC193K BC137 30p ME0404-2 10p

AC 194K BC142 35p MEI001 10p

Matched BC N3 Opp ME 1002 lip

a, sup BC 144 35p ME2001 10p

AC 194 lOp BCI45 30p M E 3001 20p

ADI42 50p BC 147 9p ME3002 25p

AD 143 50p BC 148 9p ME4001 10p

AD262
AD263
AF106
AFI09
AF139
AFI66
AF 1 70
AF200
AF201

35p
40p
25p
35p
3Ip
20p
lap
25p
30p

BC 149 9p ME4002
ME6001
ME6002
ME8001
ME8003
ME9001
ME9002
MEL I 1

MEL 1 2

I 1 p
15p
181,
20p
30p
15p
ISp
40p
509

Send 10p
for Price
List or free
with order

BCI53 30pAF239 40p MEU21 40p

AF239S 45p BCI54 35p MEU22 SOP

AL102 60p BC 182L 9p 0C25 40p

AL103 SOp BC 183L 9p 0C28 60p

AU 103 LI BCI84L 9p 0C35 4/1p

Component Discounts
10.a on orders over ES

AU106
AU 107
AU 108
AU I 10
AUIII
AU Y2 IA
AUY22A
AUY35
AU Y 37

95p
70p
65p

LI
70p
60p
70p
4Sp
60p

BC212L
BC213L
BC2I4L
BCY70
BCY7 I
BCY72
BFI52
BFI53
BF158

C)
INTEGRATED
CIRCUITS
709C (TO -51

I 1p 45p
I 1p 709C (01F)
lip 68p
lap 741C (T0-5)
lO
17pp 741C (DIL)68p
15p 611

2Sp TBA800 5W
p

25p Audio [1.50

POSTAGE AND PACKING
PLEASE ADD 10p TO YOUR ORDER

2N3055
II5W 15A
2N3053
IA TO -5

" P
AD,I42
80V NA TO -3

17p

BC107
also BC108 and BC109

9p

AF239 40p
UHF: 5DB Noise factor at

BOO M Hz

WO1 45p
IA, 100y Bridge Rectifier
AD262 1PNP Matched 80p
BDI62 14PN Pair
IOW, Audio output pair

AU 103
155V, 10A TO.3

BC147/13/9
High gain LOCKFIT

40411
30A, 150V

50p

LI

9p

I -95

BFY50, 51, 52 19p

NEW! TBA800 (1.50
5W Audio IC

for fast, easy,
reliable soldering
Contains 5 cores of non -corrosive
flux, instantly cleaning heavily
oxidised surfaces. No extra flux
required.

SAVBIT ALLOY
ALSO REDUCES
COPPER BIT WEAR.
Economically packed for

general electrical
and electronic
soldering. 75 ft.
18 gauge on
plastic reel.
Recommended
retail price 75P
Size 12

THIN GAUGE
SOLDER,
ESSENTIAL FOR
soldering small components
and thin wires. High tin

content, low
melting point.

i 60/40 alloy, 170 ft.filli
; 22 gauge on

plastic reel.
Recommended

sax' retail price 75p
Size 10

'414

.Y.41"`

A RANGE OF
SOLDERS IN HANDY
DISPENSERS.

REF. ALLOY SWG
19A 60/40 18 18p*
Savbit 18 18p*
(Size 5 illustrated)
15 60/40 22 22p*
* Recommended

Price

A

INVALUABLE FOR STRIPPING
FLEX, THE NEW AUTOMATIC
OPENING BIB WIRE STRIPPER
AND CUTTER, easily

c adjustable for all
standard
diameters. Plastic
covered handles
can also be used
as wire cutter.
Recommended
retail price 50p

From Electrical and Hardwar shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

ONLY

f2
P&P p

e

N."

AMAZING MINIDRILL

'FOR "'
MODELION
PRE

WORK

+ 6 TOOLS

PARKERS SHEET

METAL FOLDING

MACHINES

HEAVY VICE

MODELS
With Bevelled Former Bars Carr. free

No. I. Capacity 18 gauge mild steel 36in. wide EIS
No. 2. Capacity 18 gauge mild steel 24in. wide E12
No. 3. Capacity 16 gauge mild steel I8in. wide E12
Also new bench models. Capacities 36in.. 18 gauge E35. 24in. 16 gauge £32.
Carriage free.
End folding attachments for radio chassis. Tray and Box making for 36in.
model, 27+p per ft. Other models 17+p. The two smaller models will form
flanges. As supplied to Government Departments, Universities, Hospitals.

One year's guarantee. Money refunded if not satisfied. Send for details.

A. B. PARKER, Folding Machine Works, Upper George St., liednondwike, Yorks. Hetkmondwike 3997

Indispensable for precision
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 4; volt external
battery. So much more
scope with MINI -DRILL.
Super Kit (extra power, in-
terchangeable chuck) C4-95
p.p. 139.
De Luxe Professional Kit
with 17 tools 17.65 p.p.
23p.
Money Ref. Guarantee.

MERLIN SUPPLY CO
Dept. PE2D, Nailsea, Bristol 5519 2LP
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LATESTAMENTAVAtefWaY

oNly fie .RAND
NAPA& NEVI

USSIANI
ORLD
EATER.

WAVEBAND
10 TRANSISTOR

PORTABLE
Fitassituo

EVEN MAKEMAKE THEM
FOR TIOPRICE!

WORLD WDE
RECEPTIOI

THOUSA OF TRANSMISSION,
AND STATNDSIONSTHE WORLD OVER!S

ET.,)ju
UTAN

*COMPARE

ITS PERFORMANCE with

£34 RADIOS!

f,9.97 Ercriciff.43p

BOX
NOTJUST A RADIO -BUT

TECHNOLOGICAL MAGIC!

What everyone's been waiting for-THE LATEST MODEL SUPERSEDING
ALL PREVIOUS MODELS-THE FANTASTIC BRAND NEW RUS-
SIAN "MERIDIAN" 6 -WAVEBAND PORTABLE RADIO DESIGNED
FOR WORLD-WIDE RECEPTION. So advanced it will probably makeyour present radio seem like a " crystal set ". It's far better than any 6 -waveradio even they have produced! We're almost giving them away at f9.97-a
mere fraction of even today's Russian miracle price! We challenge you to com-
pare performance and value with that of L34 radios. " You can't lose. Instantrefund if you are not astounded! Purer and sw tone than aver! Muchwider band spread than hitherto for  pin -point " station selection!
Once again the Russians have proved their fantastic ability in the field of elec-
tronics-brilliantly reflecting their advanced micro -circuitry techniques in the
held of space communications. Yes, 6 separate wavebands, including Stan-
dard Long, Medium and Short Waves to covr the world. Unique side
control waveband selection unit gives incredible ease of station tuning!
Thousands of different transmissions and stations at your fingertips,
and messages from all over the world! Superb, sweet tone-controlled from awhisper to a roar that will fill a hall. Genuine push-pull output! SeparateON/OFF volume and Treble/Bass tone controls! Take it anywhere-runs
economically on standard batteries. Internal ferrite rod aerial plus built-in
telescopic aerial extending to full 33iin length. It's also a fabulous CAR RADIO,
any speed, requires no additional aerial. UNIQUE! Elegant Black,
White and Chrome finish case. SIZE 101in Bin 31in overall aporox. Made to
give years of perfect service. With WRITTEN GU ARANTEE. manual with simple
instructions and circuit diagram. ONLY 19.97 POST, ETC., 43p. Standard
batteries 25p extra. Can also be used through extension amplifier, tape
recorder or public address. Refund if not delighted. Send today or call.

FANTASTIC (even by our standards!) Brand new-the latest sensationin the world of sound! First class makers! Not only a fabulous VHF AM/FM
Radio AND Cassette Tape Recorder and Player combined, but it also
runs off standard batteries or mains (simply plug in 220/240V a.c. line cord).
Now you can record and play back anything, anywhere! You can eventape direct from the Radio as you listen! RECOMMENDED RETAIL
PRICE GENUINELY £44 YET WE OFFER AT ALMOST HALF PRICE!
Just look at these wonderful features reaa-button Keyboard Control
panel! Or latest MASTER SWITCH CONTROL. MAGIC EYE" Visual
Battery check/recording level indicator or built-in automatic leveller!
'Separate ON/OFF, and HI -LO volume controls! Heavy duty built-in
speaker! Earphone (for personal listening or "monitoring") and extension
speaker sockets! 'Remote control microphone! 'Built-in swivel tele-
scopic extension aerial (24in approx.)! Magnificently made case, with
carry handle (DESIGNS VARY SLIGHTLY). Takes standard 30, 60, 90 or 120
minute Philips Cassette Tapes obtainable everywhere. But wait, the amazing
built-in full circuit VHF AM/FM Radio gives you superb clarity of tone and
incredible station selection-Unique rotating Station Selector Dial-get all local
city and regional stations in every part of the country plus BBC National VHF.
Picks up dozens of foreign stations. Also fabulous in your car! You could
pay CCEL's more for z Car Radio or Car Cassette Player ALONE! ONLY L23.75
carr., etc., 35p. Complete with simple instructions, remote control micro-
phone with on/off switch and microphone stand. WITH WRITTEN
GUARANTEE. BONUS OFFER-Standard Batteries and Cassette
Tape 23p . Refund guaranteed. Order by post to Uxbridge Road, or call at
either store.

SHOPERTUNITIES LTD. En

WHYPNIVOorMORE?
THE VERY LATEST! SENSATIONAL!

CO
girkEE HIGH FIDELITY

Special Transmissions& Radio Receiver

VHF WIN SPEC/41
mw AIRCRAFTF M

AFC WAVEBAND

k MIRACIE Pi2/CE

. REDUCED TO

POST Eft. 38P
BUT WAIT!
SUPER DE LUXE

AC/DC MAINS
and BATTERY model
with Built-in MAINS
BATTERY BOOSTER
ONLY £1 EXTRA IF REQUIRED

20 ,IA-*t

wt11)'

".tr

la 1171Y As 12311)
Hans Mtn

A Spa SIPA 90 100
104106,OG Mk

; Mar SI".'"""*". M
" A Solid Sft*

P CKS UP AIRCRAFT TRANSMISSIONS (control to aircraft, etc.), ALSO
GETS TAXIS, AMBULANCES, LOCAL RADIO STATIONS, CON -
T NENTAL STATIONS, ALL BBC, VHF, AND MANY MORE, including
fascinating public service transmisions. A miracle of advanced tech-
nology. An instrument that will bring a new dimension to your world of sound!
Frequency range: MW540-1600 KHz, FM 88-108 MHz, Air 108-136 MHz. Inter-
mediate Frequency: MW 455 KHz, FM 10.7 MHz, Air 10-7 MHz. 18 SEMI CON-
DUCTORS, Transistors I1, Diodes 6 + Thermister! Automatic frequency
control "locks -in" eliminating drift. Pinpoint selection. Built-in adjustable
8 -section Telescopic Aerial over 30in approx. Lowest price ever! Tremen-
dously strong leather -grained finish case with carry handle !Olin fdjin
4in overall approx. Written guarantee. ONLY I899, post 38p. Also Super
De -Luxe model ONLY 19.99, post 38p (incorporating VHF, AM, FM and AFC
SPECIAL AIRCRAFT WAVEBAND). Runs off mains-AC 230-250V, OR off
standard batteries. It's got a built-in battery booster, too! Just plug into
mains whenever you wish! 'Compare them with sets costing 140 or more!
Refund guarantee. BON US TO EVERY PURCHASER OF EITHER
MODEL- Shoulder strap, earphone for personal listening and dry batteries all for
alp ex. if req. N OTE.-The Ministry of Posts a Telecommunications has
pointed out that a Licence (not generally available to the public) is
required for the ion of transmissions by Fir. Brigade, Aircraft,
Shipping, etc.

CAVE 3E2015 NOW'
faxasSOLID STATE

BATTERY/MAINS AC

Combined
VIE AMIEM

TAPE RECORDE
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

-14

This equipments gat

EVERYTHING!

REmmErgs
RowmcoPo

ZEf23752
pt. PE/15, 184 OXBRIDGE ROAD t facing Shepherds Bush Otero), LONDON W12 8AQ.

(Than. I, Fri. 7). Also at 87/89 HIGH HOLBORN (opposite Chancery Lane), LONDON
W.C.1. (Thurs. 7 p.m.) BOTH ITOREN OPEN PROBE SON. TO BAT. 9-I.
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BUILD 5 RADIO AND
ELECTRONIC PROJECTS

ONLY LI.97
Amazing Radio Con-
struction set! Become
a radio expert for

11117. A complete
Home Radio
Course. No ex-

def., 4 e' perience needed.
Parts including

wettee simple Inetructions for
ach design. Illustrated

step-by-step plane, all transistors,
loudspeaker, personal phone, knobs, screws,
etc., all you need. Presentation box 379
extra ae ilium. (if required) (Parts available

[...cutely) no soldering necessary. lend
El 97 + 23p P N P.

SOOTHE YOUR NERVES

RELAX WITH THIS AMAZING

RELAXATRON
CUTS OUT NOISE
POLLUTION-
BOOTH ES YOUR
NERVES! The
RELAXATRON is
basically a pink noise
generator. Besides
being Able to mask out
extraneous unwanted
sounds, it has other
very interesting pro- ONLY
pertiee. IF YOU 1215WORK IN NOISY
OR DISTRACTING SURROUNDINGR, IF
YOU HAVE TROUBLE CONCENTRAT-
ING, IF YOU FEEL TENSED, UNABLE
TO RELAX-then build this fantastic
Relaxatron. Once used you will never want
to be without it-TAKE IT ANYWHERE.
Use. standard PP3 batteries (current used
so small that battery life is almost (shelf -111e).
CAN RE EASILY BUILT BY ANTOINE OVER
18 TEARS OF AGE using our unique.
step-by-step. fully illustrated plans. No
soldering necessary. All parts including
OW, a pair of crystal phones, Component*
nuts. Screws, Wire, etc., no soldering.
Send only mu + 23p p. h p. (Parts
available separately.)

ELECTRONIC ORGAN
ONLY

Don't forth..
with ordinary

cieetric organs that
simply blow air

over niosiAorgan type
reeds, etc. Fully trail-

sistorised. SELP.COITAINED LOUD-
SPEAKER. Fifteen separate keys span two
fu ll ociasei-play the " YeUow Rose of Texas",
play "Silent Night", play "Auld Lang Syne",
etc. etc. You have the thrill and excitement
of building it together with the pleasure of
playing a real, live, portable electronic
organ. NO PREVIOUS KNOWLEDGE OF
ELECTRONICS NEEDED. No soldering
necessary, simple as ABC to make. Anyone
over nine years ran brad it easily in one
short evening following the fully illustrated.
step-by.step. simple instructions. OILY
15.76 + 23p p at p for kit, including case,
nuts, screws, simple Instructions, etc. Uses
standard battery (parts available separately).
Have all the pleasure of making it yourself,
finish with an exciting gift for someone.

READY BUILT AND TESTED
TREASURE LOCATOR
MODULE
ONLY
L4.95
FULLYTRANSIS-TORISED
PRINTED CIR-
CUIT METAL
DETECTOR MODULE.
Ready built and tested-Just plug in a PP3
battery and 'phones and It's working.
Put it in a case, screw a handle on and YOU
HAVE A PORTABLE TREASURE LOCATOR
EASILY WORTH ABOUT MO! EXTREME-
LY SENSITIVE -PENETRATES EARTH,
SAND, ROCK, WATER, ETC. EASILY
LOCATES COINS, GOLD, SILVER.
JEWELLERY,HISTORICAL RELIC*,
BURIED PIPES, ETC. So sensitive it will
detect certain objects buried SEVERAL FEET
BELOW GROUND! DIVER CLEAR
SIGNAL ON ONE COIN! 14148 + 30P eat,
etc.

CONCORD ELECTRONICS LTD.

Eavesdrop on the exciting world
FIND BURIED TREASUREof

V.H.F. AIRCRAFT BAND
CONVERTER ONLY 1.2.37

Li,tert I/I I.. AIRLINES,
PRIVATE PLANES, JET -
PLANES. Eavesdrop on exciting
cross talk between pilots, ground
approach control, airport tower.
Dear for yourself the disciplined
voices hiding tenseness on talk
downs. Be with them when -they

have to take nerve ripping decisions in
emergencies-Tune into the international
distress frequency. ()avers the aircraft
frequency band including HEATHROW,
GATWICK. LUTON. RINI/WAY, PREST-
WICK, ETC. ETC. CLEAR AS A BELL. This
fantastic fully transistorised instrument ram
be built by anyone over nine in under two
hours. No soldering necessary. Fully
illuetrated simple instruction. take you
step-by-step. Uses standard PPS battery.
All you do is extend rod aerial, place close
to any ordinary medium wave radio (even
tiny portables) NO CONVECTIONS WHAT-
EVER NEEDED. SEND ONLY 17-37 + 23p
p A p for kit including case, nuts, ',crews,
wire, etc. etc. (Parts available separately.)

SLEEP INDUCER
ONLY
£2.75
Do you wake
up in the night
and can't get off to sleep again! Would you
like to be gently soothed off to satiabing sleep
every night? Then build this ingenious
electronic sleep inducer. /t men slops by itself
so you don't have to worry about it being on all
night! The loudspeaker produces soothing
audio -frequency sound., continuously re-
peated-but as time Roe. on the sound
gradually becomes less and less-until they
eventually mane altogether, the effect it has
on people is amazingly eery entailer to
hypnosis. All transistor. No knowledge of
electronics or radio needed. Step-by-step
instructions. No soldering necessary. Kit
includes ease, nuts, wire, screws, etc. SEND
18.75 + 23p p A p (parts available
separately.)

Transistorised Treasure Locator
This fully portable transis-
torised metal locator detects
and tracks down burled metal
objecte-It signals exact
location with loud audible
sound (no phone. used)-
uses any transistor radio
which fits inside-no con-
nection. needed. FINDS
GOLD. SILVER, COILS,
JEWELLERY, ARCHAEO-

ICAL PIECES, ETC. ETC.
Extremely sensitive, will
signal presence of certain

objects buried several
feet below ground!

ON LY
No knowledge of

' radio or elec-

12.37 tronics required.
Can be built with

ease in one short evening by anybody from
nine years of age upwards, with the clear,
easy -to -follow, step-by-step, fully illustrated
Instructions-use standard PPS battery.
No soldering necessary. Kit includes nut.,
ecrewe, wire, etc. ONLY 1887 + 27p p A p.
(Sectional handle as Illustrated 75p extra.)
Parte available separately. 'dale up looks
worth 615!

SHORTWAVE TRANSISTOR

RADIO
ONLY 1.2.15

--: nyone from 9 years
up can follow the
step-by-step, easy

as ABC, fully illus-
trated instructions. No

soldering necessary. 76 stations
logged on rod aerial in 30 Minn-

RAINY, A USA, laSwitzernd, etc.
Experiencethrills of world wide news,
sport, music, etc. Eavesdrop on unusual
broadcast'. Uses PP3 battery. Size only
Sin x 41In x Ilith Only 112.26 + 171, P & p.
Kit Includes cabinet, screws, instructions.
etc. (Parts available separately.)

(P.E. I 2), 8 Westbourne Grove, London, W.2. Callers Welcome 9 a.m.-6 p.m. inc. Saturday

Vary the strength
of your lighting with a

TLIAIITCH

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The ivory mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt -L320. Kit Form 1:2.70
300 Watt-£2.70. Kit Form 1120

All plus 10p post and packing.
Please send C.W.O. to:

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883

As supplied to H.M. Government Departments

VEROBOARD

e .

' .):Pe ;ea
e.

e La":t'S

VEROBOAROS GIVE A PROFESSIONAL

FINISH TO YOUR WORK

0.1"and 015"pitch, plain and copper
clad universal circuit boards.
AVAILABLE FROM YOUR LOCAL RETAILER.

TRADE DISTRIBUTOR N ow.. t,d London RI C.1

VERO ELECTRONICS LTD
...ILK. rota.

605113, Tod Cnandie Fora MAI

I -N -T -E -R -L -0 -C -K -I -N -G
I PLASTIC STORAGE DRAWERS

*le
DISCOUNT

PRICES

Newest, neatest
system ever
devised for storing small
parts and components:
resistors, capacitors, diodes. transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots
removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES !
SINGLE UNITS (ID) (Sins 2}ins x
21ins). E1.35 DOZEN.
DOUBLE UNITS (2D) (Sins x 4iins x
21ins) E225 DOZEN.
TREBLE (3D) 42.35 for 8.
DOUBLE TREBLE 2 draws, in one outer
case (6D2), E365 for 8, EXTRA LARGE
SIZE (6D1) C3'30 for 8.

PLUS QUANTITY DISCOUNTS!
Orders E5 and over DEDUCT 5% in the E
Orders LIO and over DEDUCT 71% in the L
Orders £20 and over DEDUCT 10% in the C
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under B. Orders £5 and over,
packing/postage/carriage free.
QUOTATIONS FOR LARGER QUANTITIES

ALL PRICES TAX PAID

°

11

 loo

4 loi

S SIZES
All INTERLOCK

j(Dept.PE4) 124 Cricklewood

Tel. 0I-450 4844
Broadway, London, N.W.2WORM

LI AA ITEo
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Now! }}om EMI
pnccosunpnmatched

money- saving kits
EMI speakers are internationally recognised -used

in the highest quality sound reproduction equipment.
Because of this world-wide demand, EMI matched
speaker kits are available to you at a really keen price.

And now, EMI introduce the commonsense cost -

saving approach to high quality speaker enclosures.
Available in complete easily assembled kit form -all
you need is a screwdriver -they form the ideal

A member of the
EMI Group of Companies.

International leaders in Electronics,
Fecords and Entertainment.

EMI

combination of superb sound reproduction and good
looks you'll be proud to have in your home.

There are eight kits -from compact book -shelf
units to large floor standing enclosures -all finished
in selected wood veneer, with matched loudspeaker
kits handling from 5-35 Watts.

Realise the full fidelity of your audio system at a
fraction of the cost of comparable speaker assemblies.
Contact your hi-fi dealer or send to EMI for full details

Perfection in Sound
EMI Sound Products Ltd., Hayes, Middlesex.
Telephone: 01-573 3888, Ext. 667
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Wherecan
R

ACADEMY STEREO CASSETTE n
TAPE DECK, MODEL CS -20000
No hifi system is complete without one -

hook it up to any ROC or other good qual-
ity amplifier, and the results ere
fantastic! The CS -2000D records
and plays back. A big feature is its
easy -to -use piano-keyy. controls.
Easy -to -get -at mic inputs are on

top; line inputs end outputs at the rear.
Dual -channel recording level meter, Pop-up cassette ejection.
Stereo/Mono button. Tape counter. Pause control. Tape speed

14 ips (4.75 cms). Frequency response 100-10,000 Hz. Wow

4", ins pencil and fluffer better than 0-3%. Rewind time better than 60

Oiler 0000000 led
sec with C60 cassette. Engineered throughout to the

cease. Inn
wide. 41" high and 8' deep. Walnut cabinet with sati

highest electrical and mechanical standards. Site 18"

Normal Price t135.00
aluminium trims.

/11*'
Ajli:

ROC PRICE

£54.95

K REALISTIC 30 WATT STEREO
AMPLIFIER MODEL SA -500

A superb hi-fi amplifier with all the fea-
tures you've ever wanted - for under -

f46.00. Saving over f10.00 on the normal
retail value. Op -to -the -minute slider con roll .for bast and treble. Separate
volume and balance controls. Headphone onkel on front panel. Push-button
input controls - magnetic phono (high/low) tuner, aux. mono. monitor.
Loudness push-button control for perfec sound at low output levels. Norm.,
Left and right push-button on/off switch. for speakers. Noise filtering f55.4
and tape monitoring facilities. Two auxiliary AC outlets. Frequency response 20-
20.000 Hz + 1 db at full power. 15 watts rms per channel. Walnut cabinet with
satin aluminium trims. Inputs: phone 2.5mV and 5mV RIAA; tuner/aux 250mV. Hum
and noise: phono.- 50db: tuner/aux - 85db. How's that for a specification!

Size 141" wide. 31" high. lOr deep

7'111111111"11111111%." SON RA -310 AM/FM/MP

;MC Poo

.5995

STEREO TUNER
This ROC Tuner is especially de-
signed to match the Olson AM -395
Stereo Amplifier. In price and

value. as well as it's pod look-
ing design! But of course it's also

ideal for use with any other amp iffier. The RA -310 costs £10.00 less than
the normal retail value, and yet it is a highly sophisticated unit, incorpo-
rating the latest solid state techniques. Operation is drift free for sup -

b( rime station -holding capability. You can connect this Tuner to a stereo
?"'n amplifier, to a tape deck or a tape recorder. And of course it covers all

the stations in the AM and FM bands. FM: 87-108 MHz; AM: 525-1605 kHz.
FM Sensitivites: FM, 30: AM, 250pV. Stereo separation 30dB at lkHz. image rejection
60dB. Size: 11-&" wide. 4" high. 74" deep,

getexdusive
C ELECTRONICS!

'464111167111.1.1""..

.

8" PRICE
£43.75

IC

- .f -t'-ass

IIIllllllllllllllgl REALISTIC SA -10011 I -WATTn
STEREO AMPLIFIER

Here's fabulous, exciting value in

miniature! This high quality stereo
amplifier measures only 9' wide x 3"
high x 54" deep. And yet it has sepa-

rate ganged volume. balance and tone con-
trols. Plus speaker in/out. mono/stereo, phone/

tuner and power on/off slide switches. The ends are oiled walnut, with match-
ing enamelled metal top. The front panel is satin aluminium and walnut -brown

Normal Prise 021 00 enamel. Frequency response is 50 to 10.000 Hz 3dB. Output 3 watts r.m.s.
per channel into 8 ohms. Inputs are 100mV for both phono and tuner.

1111r-

PRICE

gi 4.50

co. PRICE

Y.1 6 .50

ROC PRICE

2,9$.50
REALISTIC HI-FI 36 -WATT STEREO CONCERTMASTER
FM -AM RECEIVER SYSTEM, MODEL 12-614
Brilliantly designed tuner/amplifier with two matching speakers.

t"111"

All three units in beautifully finished walnut cabinets with smart

Normal
eic ;115 black glass. Figures light up behind it in green when the unit is

eleseetleg 100 aluminium vertical trims. The tuning dial is fronted by unique

on. Separate easy-tooperate Left and Right volume controls.
Microswitch for on/off. Programme selector. Separate bass and treble con trols.

Headphone socket on front panel for easy access. Single tuning knob for FM and AM.
Built-in aerials. facilities for external FM oriel. Illuminated dial. Stereo broadcast indicator
light. Each maker has 1111" bast end 3" treble units. Output: 9 watts r.m.s. per channel into

ohms. Frequency response: 30 to 20,000 Hz. FM: frequency range 80-108 MHz, sensitivity 2.5pV,
stereo separation 30dB, image rejection 40db.

AM: frequency range 530-1605 kHz. sensitivity 1000V.
Sizes: speakers 8. wide. 12. high and 91, deep; receiver
6' wide, 12" high and 94' deep. And their sophisticated
appearance matches the excellence of 'the specification.

25 -WATT 3 -WAY CRYSLER
'LIVING AUDIO' at
SPEAKER CE -56
This high quality speak -
et has its own built-in
3 -way sound response swit h.
giving you the ideal frequency response for
hi-fi, natural or mood music listening. Its
beautiful. heavy, oiled walnut cabinet
incorporates two separate speaker units an 8' woofer. and a 5"
mid -range with r concentric tweeter. Power handling
capacity: 25 watts r.m.s into 11 ohms. Overall frequency res -
pones 35-20,000 Hz. Cabinet size: 10;" x 74" x 81". Exactly
right for matching the most modern decor.

8 -TRACK
STEREO CARTRIDGE

TAPE DECK MODEL RP-1000ST
he popular Lear -Jet type recording unit is the heart of

the fantastic RP-1000ST, which has lull record and play-
back facilities. Automatic track change with manual over-
ride. Press to start button. Stereo headphone and Left and
Right Mic sockets on front panel. Dual recording level
meter, and Left and Right volume controls. Built-in pre -
amp. Tape speed 3j ips (9.5 ems). Frequency response:
playback 30-10.000 Hz; recording/playback 30-6,000 Hz.
Line output: fully variable 0-500mV. The RP1000ST in- Normal
corporates all the features you'd expect in a top quality
Cartridge Tape Deck. Size 16" wide. 4' high, 9' deep.
Cabinet in walnut. Including mauling leads PALACE AM/FM/MPX STEREO TUNER AMPLIFIER SSA -16

This is one of the lowest priced stars tuner amplifiers on the
market. It covers the full range of both AM and FM broadcast
frequencies. And when you're switched to FM, an indicator
lights up when a stereo signal is received - that's the time to
switch to 'Stereo' I The SSA -16 has all the facilities you'd ex-
pect to find an tuners costing twice 83 much - separate vol-
ume. bass, treble. balance and tuning controls. Selector switch
for tape. phono. AM, FM. stereo. Jack socket on front panel for
stereo headphones. Frequency range: FM 88-108 MHz. AM
595-1605 kHz. Frequency response: 50-10,000 Hz ± 3dB.
Power output: 4 watts total music power into two 8 ohm
speakers. Size: 16' wide. 41" high, 8" deep.

16.

ROC PRICE

£27.25
Normal Price
f39.95 each.

ROC PRICE - - -- -
09 .95 ...'"---, -' ill, el
Normal ,_ 'N 410
price
f4900 r

-- -=-

I TRACK HOME STEREO CARTRIDGE PLAYER n
MODEL El
With this unit. you can play any standard 8 -track cartridge
on the market - at a fraction of the normal retail value!
It gives you a total of S watts of power, to feed into two
8 -ohm speakers. The frequency response is 50 to 10.000
Hz. giving you a fine tonal quality that can't be bettered at
anything near this price. The El has separate tone.
balance and volume controls. giving you complete free-
dom to select the sound you want to hear. Tape speed is
3; ips, and wow and flutter are both less than 0-3%. Size:
III" wide. 5" high. 11' deep.

01

REALISTIC TM -100
AMIFM/ MPX
STEREO TUNER
Here's another unit that gives
you fabulous value in miniature I
Designed specifically to match
the Realistic SA -100B in both. ROC PRICE
appearance. size and perform-
ance. the TM -100 is superb value -for -money. It gives you the lull FM et 23.25
and AM ranges - FM. 88108 MHz; AM. 535-1605 kHz. Sensitivities Norm
FM 5pV; AM 250pV. Image rejection 50dB.

IP

,011111111111

OLSON AM -396

A40-WpLAITFITESIITEREO

An ideal unit for your new
HMO separate system.
It is more than (10.00
below the normal retail
price! Making the AM -395
one of Britain's best hi-fi

buys. It takes in signals from magnetic or ceramic pick-ups.
tuners (see Olson RA -310) and tape decks. And it's got ant-

i,. f.39 60 puts for taping and for headphones. There are separate bass
and treble controls. separate Left and Right channel volume
controls. And a loudness switch for boosting the bass and
treble notes when listening et low output levels. Frequency

response: 20-20.000 Hz 3dB. Output: 20 watts r.m.s. per channel
into 8 ohms. Inputs: magnetic phono 3.0mV RIAA, crystal phono I 00mV;
tape 160mV; tuner 160mV. Size 11*" wide. 4" high, 71" deep. The
specification reads well - sounds even better!

Ca Norma/ p ice
(25 00 Per pair.

fat R.4463 -WAY MATCHED SPEAKERS
IrvE These will do justice to your amplifier - and to your
pocket. At only (18.40 a pair, they are real value -for -money.
Each cabinet is heavily lagged and teak finished. They
handle 16 watts rms (8 watts rms each). Each loudspeaker
contains a large dual cone base unit, plus a separate'
tweeter. Frequency range: 40 to 19.000 Hz. Size 14" high,
r wide. 61" deep.

OLSON AM -357 4 -WATT STEREO AMPLIFIER
Here's marvellous value for someone just starting to set them-
selves up in audio! At only f10-50. you get a fine amplifier in a
scratch resistant metal cabinet. with a smart brushed aluminium
front panel. It incorporates separate tone and volume controls for
each channel. Inputs are provided far turntable (ceramic car-
tridge). tuner and tape deck or recorder. Frequency response: 70-
20.000 Hz 3dB. Output: 2 watts r.m.s. per channel into 8 ohms.
Inputs: phono 80m11: tuner/aux 80mV. Size 8' wide, or high,
41" wide.

ROC PRICE

£33.20 -
ice

ROC 7 -WATT STEREO AMPLIFIER
CHASSIS SK -317
This emus's, rot
13C Stereo

and
it costs f2-25 less
than the normal re-
tail value! The

Chassis is
completely

SK -317 is a really Normal Pr,, tz
75compact unit measuring only 5;" wide. 1j"

high and 111" deep. It contains its own mains
power supply. and has a ganged tone control and septet,
volume controls for each channel. Specification: frequency
response 40-17.000 Hz ± 3dB: output 3.5 watts music power
per channel into 8 ohms: input. phono, 600mV;
signal-tonoise ratio better than 45dB

Pr7'ellc 25 20

OLSON AM -372 II -WATT STEREO AMPLIFIER
Hare's a rosily good amplifier at a really down-to-earth price - nearly f1
lass than the normal retail value! Just look at whet the AM -372 will do
for you - reproduce signals from ceramic or crystal cartridges. AM and
FM tuners, and tape recorder.. And it gives you outputs for two sets of
speakers. headphones end tape recorders. Frequency response is 30 to
20.000 Hz ± 3dB. Output I watts r.m.s per channel music power into

ohm speakers. Phono input 200mV. Tuner input 200mV.
Sine: 121' wide. 3' high, 7)" deep.

Normal Price
C11 70

272 Practical Electronics April 1972



units at lowestpricesn.
Compare our prices with any other unit on the
hi-fi market, and you'll find you won't beat ROC
unit prices. No matter where you live, London or
Land's End I
Take a good look at all these super audio equip-
ment bargains. They're all on demonstration at
our Shop from 9 to 6 p.m. Monday to Saturday,
late night Thursday until 7 p.m. But don't worry
if you can't get there yourself. Our Mail Order
service is at your disposal. With the same ex-
clusive ROC equipment - and at the same
super value -for -money prices I
When you invest in ROC equipment, you're
getting much more than an exclusiVe product.
You're getting value for money that is literally
unbeatable. ROC units are bought direct from
the manufacturer, and ALL the savings ROC
derive from this are passed on to you I
At ROC Electronics, we take extra care to select
only the best buys. We check
everything before you do - and
it's fully guaranteed whether you
buy at the shop or by Mail Order.

ROC
exclusive unit

TOP VALUE  TOP QUALITY
ACCESSORIES THAT EVERY HI-FI ENTHUSIAST

NEEDS TO COMPLETE HIS SYSTEM
Every item shown here is the best of its kind within its price range. Buy them
separately or at the same time as the other top -value audio products listed.

; R.321 STEREO HEADPHONE
If you're starting in and

ityou discover the need for a

t/ pair of really good stereo head-
phones. The 0.328 is ideal. et a
price you can afford. They have

.padded ear cushions, a 6 -foot cord
and jack plug. Frequency range 30-15.000 Hz.
Impedance 8 ohms per channel.
ROC PRICE E2 95

EAGLE SE -30 STEREO
HEADPHONE
This model is for the more
discriminating listener. For a
start the frequency range ex-
tends from 30 to 16.000 Hz. And you
can adjust the volume of each earpiece inde-
pendently. There's also a monolstereo switch.
For maximum comfort, the ear cushions are
covered in soft leathers. ROC PRICE (7 05

HERE'S A RANGE OF AUDIO SYSTEMS BUILT AROUND
EXCLUSIVE ROC AMPLIFIERS AND TUNERS

Now run your eye over the prices,
select the System nearest to your
budget - and you've hit on the
best value that your money can
buy! Supplied with all necessary
leads and plugs, ready to use.

REALISTIC SA -10013 SYSTEM
Realistic SA -100B Stereo Ampli-
fier, G d 2025TC Auto -
changer with Stereo ceramic
cartridge, plinth and cover and a
pair of ROC R.446 Speakers.
Matching TM -100 Stereo Tuner
C23.25 extra if required.
Normal Price £63.98
ROC PRICE f 47 50

OLSON
AM -395 SYSTEM

Olson AM -395 Stereo Amplifier,
Garrard SP25 Mk Ill Record Player
with Eagle LCO7 Stereo Magnetic
Cartridge, plinth and cover and a
pair of Eagle DL.67 Speakers.
Matching RA.310 Stereo Tuner
E3995 extra if required.
Normal Price f 106.65
ROC PRICE 89260

e i@ee

OLSON AM -357 SYSTEM
Olson AM -357 Stereo Amplifier.
Garrard 2025 TIC Autochanger
with Stereo ceramic cartridge,
plinth and cover and a pair of ROC
R.088 4 watt Speakers.
Normal Price E45 28
ROC PRICE £3870

PALACE SYSTEM
Palace SSA -16 Stereo Tuner
Amplifier, Garrard 2025 TIC auto -
changer with stereo ceramic cart-
ridge, plinth and cover and a pair
of ROC R.448 Speakers.
Normal Price E84 98
ROC PRICE 166 30

4.4w

REALISTIC SA -600 SYSTEM
Realistic SA -500 Stereo Amplifier.
Garrard SP25 Mk III Single Record
Player with Eagle LC.07 Stereo
Magnetic Cartridge, plinth and
cover and a pair of Crysler CE -6h
Speakers. Normal Price £15195
ROC PRICE £124.00

OLSON
AM -372 SYSTEM
Olson AM -312 Stereo Amplifier.
Garrard 2025 T/C Autochanger
with Stereo ceramic cartridge.
plinth and cover and a pair of
ROC R.446 Speakers.
Normal Price C68,18
ROC PRICE E51.53

REALISTIC 12-694 SYSTEM
Realistic 12-694 Stereo Tuner
Amplifier with matching speakers
and Garrard SP25 Mk Ill with
Eagle LC.07 Stereo Magnetic
Cartridge and plinth and cover.
Normal Price E144.05
ROC PRICE E124 50

Ju

ROC El SYSTEM
ROC El 8 track Stereo Cartridge
Player complete with a pair of

ROC R.088 4 watt Speakers.
Normal Price 159 10
ROC PRICE f4945

EAGLE SE -80 STUDIO
STEREO HEADPHONE
Here's the ultimate in head-
phone design! Apart from

its fantastic ability to repro -

THORENS TD150A11/11
Transcription Tusrable.
Complete with pick up ar
plinth and cover. E52 31

duce all the frequencies from 20 R.186 STEREO HEAD -
to 20,000 Hr. the SE 80 has PHONE JUNCTION BOX

e liminated the discomfort and strain II you want easy, fingertip control
associated with traditional headphone of headphones and loudspeakers, hare's the ideal
design. Eagle have designed and produced solution to the problem. All you do is connect
a pair of headphones which breaks with all it to your speakers and amplifier. plug in your
previous concepts. You hear all the sounds headphones- and you're ready to take over! At the
crisp and clear. In fact, the reproduction is flick of slide switch, you can have headphones
as goad, that .1 compares favourably with :.alone, or speakers alone. or both together.
the most expensive hi-fi speaker systems. Input: suitable for I use with amplifiers rated
Separate slider volume control on each up to 20 watts.) Size 241 .. 3ev,". Ih-.
earpiece. Impedance: 8 ohm per channel.
IOC PRICE 114.90

.

ROC PRICE Et .50

TEC HR -007 HEAD- q tl \ A 0 A
PHONE RADIO , __.--- r -- _---__- 8.151 STEREO,- ,

When you went to listen to CAR SPEAKERS
the radio all be maim,. Smart black. tough. plastic cases, each

Then this will solve the containing a high flux 110mm diameter speaker

problem. Separate volume unit Just what you need to go with the CS.8
and tuning controls with Cartridge Meyer or any other car stereo system.

can -to-use knobs. Frequency range M Fitted with over three yards of connecting
cable. Dimensions 61-1" . 56.1'. 3,',". Imped535 to 1605 kHz medium rave bend.

Maximum output is 300 mW, once: 8 ohms per speaker. Rating 5 watts max

Normal Price OAS ROC PRICE £7.65 per speaker. ROC PRICE E3 72 -

Return -of -post
mail order service.
Over £10 post free
(UK only). Add 25p
for o 6 o to orders

under El 0
HP terms available

for callers

ROC ELECTRONICS LTD
N. AMY Esq. 193 EDGWARE RD, LONDON, W2 1ET.01-723 6211

CALLERS WELCOME AT4ITHE SHOP
9-6 MON TO SAT,

LATE NIGHT THURSDAY 7 PM

Buy it with your

EAGLE
8 -TRACK

CAR
STEREO

PLAYER. CS.$
Drive to the sound of music - with
this fabulous 8Track Cartridge Player.
It gives you superb tone and power to
fill the car with stereo sound. Ideal for

accept signals from moving -magnet can.
ridges! The R.307 steps up signals
between 5.20mV to 200-800 mV. Input
5.20mV. Equalisation: RIAA. Output
200-800
22.000 H
Supply

mV flat. Frequency range: 20.
z_ Dimensions:31", 11". 2,tx".
240 VAC. ROC PRICE E4.112

from

15 -FOOT STEREO HEADPHONE
EXTENSION CORO 8.382 stereo spe akers, Each unit comes

Fitted with heavy duty complete with 10.foot lead and phony plug,
3.circuit stereo plug at and look really smart. Power handling per

one end and a matching stereo socket at speaker: 4 watts MS, 8 wens peak.
the other. ROC PRICE E1.30 Frequency range: 40.16.000 He Flux
STEREO HEADPHONE "Y" ADAPTOR density: 8,500 gauss. Impedance. 8 ohms.
R.361 Enables you to use two sets of Dimensions: 9' high. 51' wide. 41' deep.
stereo headphones from a single socket. Finish oiled walnut.
Fitted 'with male plug end two female ROC PRICE E8.50 pairsockets. ROC PRICE E1.30"

EAGLE 131.67 HIGH COMPLIANCE 3- WAY TEAK SPEAKER SYSTEM
From a rich. deep. 35 Hz bass to above the limit of human
hearing - this fantastic response comes from such a small size
- only 10'.. 6'. 61-1 The 131.67 is the end product of I years...Hort
into the problems of MI frequency response from small cabinets. The 51.67
has a dual cone high compliance bass mid range unit, and a born tweeter. The speaks
has a variable brilliance control to suit individual rooms - a feature normally only found
on very expensive speaker systems. Power handling capacity 10 watts rms. 20 watts
peak. Frequency ding.: 35.20,000 Hr. Flux density 11.000 gauss. Impedance 8 ohms.
Dimensions: 111' high 8' wide 131" deep. oiled teak. ROC PRICE El ASO each

I I,

R.152 STEREO CAR
SPEAKERS
These sloping front
speakers match the CS.8 Cartridg Player or any
other car stereo system. Fined with high flux
110mm diameter speaker unit. red OYU three
yards of connecting cable. Dimensions:
Serx 31". Impedance: 8 ohms per speaker.
Rating: 5 watts max. per speaker.

use with R.151 Or R.152 speakers. COM- ROC PRICE £4 98
plete with all mounting accessories.

EAGLE LC.05 STEREOFor negative earth electrical systems
only. Output: 2.5 watts per channel. MAGNETIC CARTRIDGE

ForFrequency range: 70-10,000 Hz. Wow
_

fabulous nproduc-
and Flutter:Flutter:lee. than 0,3%. Tape ti"

find it hard to beat.
at a very lam P""' "-

speed: 3.5 cmlsec. Channel selector: You'll
0 7 mil diamond stylus. Outwith manual over -ride.
put' WV per channel. Frequency rangeMounting dimensions: 5}1",-. 51"

2w. ROC PRICE 027-20 30.18.000 Hz. Channel balance: 1 5dB.
Channel separation: 20dB. Recommended

"WATTS" r stylus pressure: 2-4 grams. Compliance
RECORD CLEANERS Idd,

."--- 9,, 10.6 cm/dyne. ROC PRICE E4 75
The original "Dust Bug'j
Automatic Record Cleaner' EAGLE LC.07 STEREO
keeps your records clean as MOVING -MAGNET

they play. Et .20 Watts Disc Primer, Keeps CARTRIDGE ...
new records like new - Rit" your opportunity

4114-7.-, for perfect record repro- to own a transcription cartridge

duction 35p for the price of a ceramic! Is specially de-
signed to match top quality tone arms, and
to get the very best from your hi-li amplifier.
0-1 mil diamond stylus. Output: 7mV per
channel. Frequency range: 20.21,000 Hz.

R.307 TRANSISTOR.--
12ED STEREO
PRE -AMPLIFIER
Now your amplifier
that could only reproduce Channel balance: ldB. Channel separa -

ties: 28dB. Compliance 12  10.6 cm/dyne.ceramic or crystal pickup cartridges. can
ROC PRICE ER 37

R.088
MATCHED
STEREO
LOGO.
SPEAKERS
Here's real
value in
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SOLDERING

INSTRUMENTS
 UNSURPASSED PERFORMANCE

AND QUALITY
developed from 30 years' design
experience.

 EXCELLENT THERMAL
STABILITY
from special element design. (Fully
thermostatic models also available.)

 UNBREAKABLE NYLON
HANDLE
styled for comfort and lightness.

 SIX MODELS
from 10 to 60 watts cover all
requirements.

 RANGE OF BIT SIZES
for each model. Copper, iron
coated and Permatip types.

 ALL VOLTAGES, 6V TO 240V
Special temperatures on request.

 SIMPLE MAINTENANCE
the easiest tool to service.

 INEXPENSIVE
From £1.70 (list) to cut your costs.

 SAFE
Fully insulated and flash tested.
Indicator lamps optional.

Full supporting range of other
models, tools and accessories.
Please ring or write for catalogue 37.

Note that we are now supplying a range of
small pliers, cutters, soldering aids and
other small tools for use in Electronics.

Please ask for Leaflet.

LIGHT SOLDERING

DEVELOPMENTS LTD.
28 Sydenham Road, Croydon CR9 2LL
Telephone 01-688 8589 and 4559

SAFEBLOC
of robust
construction
Safe, quick and secure it
connects 2 -core and 3 -core
bare -ended flexible leads to
the mains (A.C. only).
The concept was pioneered
by Rendar, and introduced
to the market 13 years ago.
Safebloc saves time. No
need to fit a plug for tests.
No danger, as no current
can pass with the lid open.
Invaluable for testing and
demonstrations in industry
and shops, the work bench
and the home.

Ask for Safebloc at your
local stockist - or you
can order it direct
from the manufacturer.

If ordering by post, send cash with order.
PRICE £2.60 +10p P.EtP. EACH

Special bulk order wholesale and industrial rates on application

RENDAR°
Rendar Instruments Ltd., Victoria Road,
Burgess Hill, Sussex.Tel. Burgess Hill 2642

A true bargain The
by Post: famous

PA 263
plus
heatsink/
pc board
for £1.75!

The PA263 monolithic audio
power amp. provides 3.5W rms,
10W peak, to a 16 ohm load.
Ideal for mono or stereo
players, tape, disc or intercom
amplifiers, FM or AM receivers,
Op. Amp. boosters etc.

Now we supply it complete with a specially designed heavy duty
pc board ready drilled for PA263 and up to 12 other components
(not supplied)all ready for soldering. No other heatsink is
necessary. ONLY £1.75 COMPLETE, ± p & p£0.15. Or stereo £3.50
plus £0.15 p & p. Delivery by return.
FREE 4 -PAGE PA263 DATA SHEET PLUS DESIGN INFORMATION
WITH ALL ORDERS.

Jermyn Industries,
Vestry Estate, Sevenoaks, Kent. JERMYN
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BI-PRE-PAK
TELEPHONE DIALS

Standard Post Office type.
Guaranteed in working order.

ONLY 50p
COMPLETE TELEPHONES

EX. G.P.O. NORMAL HOUSEHOLD TYPE

ONLY £1 EACH
POST & PACKING 35p EACH

NEW TESTED AND GUARANTEED PAKS

* 2 4Photo ii!dti.SOul Batteries.0.3 50p

9" 4 11',1041:40 7P IV 'la Ben. lastic
50p

MI 10 r7::!"t::11""d"P.SOa and small P

1499 200 t"..°;17' SOP

H4 250 Misted t"!`7' SOP;,
147 40 Wirend Resistors. Minedwou cn,

types and values. --r
N S A 8Y127 Sil. Recs.

1000 PIV. I amp. plastic 50p
149 2 OCP7l Light Sensitiv 50pPhoto Transistor

1411 50 NKTI55/159 Germ. diods,
SOpbrand new stock clearance

MIS 10 .10,Cp.71Xpuaorrn.ded black glass 50p

1411 10 0081/810 uncoiled white 50pglass type PNP Germ.

"" 20 0.nC240,41/a5l'N.Pn I icon 50p

H" 20 044.7diritlIondea diodes SOp

NEW UNMARKED UNTESTED PACKS

"" 150 Min. Ilan 50p

"H 200 .117:7,;.".'4i4c.`g7g.sriri-an; SOP
Germ.

9e4 100 S.iqliuciovn ,DoiV;Icf,300.gAgAs2s 50

"' SO N1913;:an711.1.iin:;;.,

Sit.9p50 Trans.
tNCP21 /

LN7

PNP
equity. 'ro O

, 135Y95A, etc.

RI so glKiaAnuair,dTir,aFnsistors

50p

50p

SOp

H" 40 rgr 50p
1410 25 !riztri.131.14 watt Zeners 50p

" 20 3rn=.,S,Licon Stud Rectifiers, 50p

H" 30 Tarrmit.r.t"i''' 50P
1416 8 ttirsr:uPita.kIntegrated of

Dan
supplied

50p

H2O 20 IT,1/,',27:sgV,:gfer 50p

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
encapsulated block will turn any
0-1mA meter into a linear and
accurate rev. counter for any
swith normal coil ignition
ystem.

£1 each

UR VERY POPULAR 3p TRANSISTORS
TYPE "A" PNP Silicon alloy, TO -5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.

FULLY TESTED AND MARKED
SEMICONDUCTORS

AC107
ACI26
ACI27
AC1211
ACI76
ACT17
AF239
AFI 86
AFI39
BC154
BC107
BC108
BC109
13E194
13E274
BEY50
BSY15
135Y26
135Y27
ESTI°
BSY29
BSY95A
0C41
0C44
0C45
0071
0072
0081
°MC>
0083
0C139
0C140

Lp LP

0.15 0C170 0.13
0.13 0C171 0-23
0.17 0C200 0-15
0.13 0C201 0-25
0.33 20301 0.13
0.15 20303 0.13
0.37 2N711 0.50
0.30 2N1302-3 0.20
0.37 2N131144 0.23
0 2N1306-7 0.10
0,13 2N1308-9 0'35
0.13 2N3819FET 0.45
0.14

40145 T=ri0C200 10 0C23
0,57 0C25
0 13 0C26
0.13 0C20
0.13 0C350  It 0C36
0.15 ADI49
0.13 AUVIO
0 13 25034

00 1311

2N3055

0.13 Diodes
0.13 AAY42
0 13 OA95
0.20 0A79
0.13 0A81
0.17 IN9114

F.E.T. PRICE

BREAKTHROUGH!!
This field effect transistor is the
2N3823 in a plastic encapsulation,
coded as 3823E. It is also an excel-
lent replacement for the 2N3819.
Data sheet supplied with device.
1-10 30p each, 10-50 2Sp each,
50  20p each.

BULK BUYING CORNER

0 50
0.30
0 15
0 23
0 10
0 15
0 37
0.30

1 15
0 15
0 50

0.10
0  If
000
0-00
0'07

NPN/PNP Silicon Planar Transistors. mixed. untested.
similar to 2N706/6A/13, BSY26-19,BSY95A, BCY70, etc.
41.2.5 per 500: 1.111 per 1,000.

Silicon Planar NPN Plastic Transistors, untested, similar
to 2N3707-11, etc., 1415 per 500; 111 per 1,000.

Silicon Planar Diodes, DO -7 Glass. similar to 0A200/202.
BAY3I-36. 6430 per 1.000.

NPN/PNP Silicon Planar Transistors, Plum TO -18.
similar to BC113/4, BC13314, 6E153/160, etc., 1.4.15
per 500, per 1,000.

0C44. 0055 Transistors fully marked and tested.
500+ at Bp each; 1,000+ at 6p each.

0071 Transistors. fully marked and tested. 500+ at
fis each; 1,000+ at Sp each.

3823E Field effect Transistors. This is the 2N3823 in
Plastic Cue, 500+ Ilp each; 1,000+ 10P each.

1 amp Miniature Plastic Diode.:
IN400I, 500+ at 4p each; 1.000+ at 3p each.
IN4004, 500+ at Sp each. 1,000+ at Sp each.
IN4006, 500+ at 6p each. 1.000+ at Sp each.
1/1007. 500+ at Op each. 1,000+ at 7p each.

BI-PRE-PAK LTD

FREE

eileeels.

.00
.v

CATALOGUE
AND LISTS FOR

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS &
SUBSTITUTION
CHARTS

CLEARANCE LINES
COLOUR T.V. LINE OUTPUT

TRANSFORMERS
Designed to give 25kV when used with PL509
and PY500 valves. As removed from colour
receivers at the factory.

NOW ONLY SOp each
post and packing 23p.

Quantity 1-10 10-50 50 1
BB1OS Varicap Diodes 10p Op 6p
0071 or 72 Fully Tested

Unmarked Sp Sp 4p
Matched Sets 1-0C44 and

2-0C45's. Per Set. 2Sp 20p 1Sp
Matched Sets of 0C45's 1st

and 2nd IF ISp 12p 10p
0A47 Gold -Bonded Diodes,

Marked and Tested 3p 3p 2p
I -watt Zener Diodes 7.5,

24, 27, 30, 36, 43 Volts Sp 4p 3p
10 -watt Zener Diodes 5.1,

82, I I, 13, 16, 24, 30,
100 Volts 20p 17p 15p

Micro Switches, 54P, C/0 2Sp 20p 15p
I -amp Bridge Rees 25 -volt 15p lip lOp

INTEGRATED CIRCUITS
Quantity I 10 10-50
SL403D Audio Amp..3-Warts 2.00 1 95
709C Linear Opp. Amp 25p 20p

Gates, Factory Marked and
Tasted by A.E.I. 25p 22p 20p

I. K. Flip -Flops Factory.
Marked and Tested by
A 5.1 40p 3Sp

SN7490 Decade Counter 50p 45o
UL914 Dual 2 I/P Gate 40p 3Sp

LOW COST DUAL INLINE I.C.
SOCKETS
14 pin type at ISo each
16 pin type at 16p each.

50 --
180
15p

30p
40p

30p

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular liner
R.P.1 Transistor Equivalents and

Substitutes; 40p
This includes many thousands of British
U.S.A., European and C.V. equivalents.
The IliRe Radio Valve & Transistor
Data Book 9th Edition; 7Sp
Characteristics of 3,000 valves and tubes,
4,500 Transistors Diodes, Rectifiers and
Integrated Circuits.
Send for lists of ties, English publications.

MOI Please send me the FREE Br -Pre -Pak Catalogue.
11.1 MI MI Ell MI MI k

NAME

ADDRESS

PLEASE. Add leis p and packi per order.
MINIMUM ORDER

ost ng
TH ORDER50p. CASH WI

OVERSEAS ADD SXTRA FOR POSTAGE

11111111111-.0
DEPT. A. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE: SOUTHEND (0702) 46344
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BSR LATEST SUPERSLIM
STEREO & MONO
Plays 12', 10' or 7' records. T,
Auto or Manual. A high
quality unit backed by BSIt
reliability with 12 months'
guarantee. AC 200/250v. 1
Size 13; t. 11Iin.
Above motor board 8Iin.
below motor board 2Iin.
with STEREO and MONO XTAL E7.75 Post 25p.

RCS DE -LUXE 3 WATT AMPLIFIER. Ready made tested.
2 -stage with triode pentode valve, 3 watts output. Tone and
volume controls. Isolated mains transformer. Knobs,
with high performance loudspeaker. E4 Post
Response 50-12,000 cps. Sensitivity 200mV. 25p.

R.C.S. PORTABLE PLAYER CABINET

--- __

Really smart appearance with space for R.C.S. Amplifiers
and most modern autochangers. Size 18'. 15 8in.
Metal fittings. Carrying handle. Two tone E4 Postp
rezine covered. Popular Colours.

GARRARD SINGLE PLAY TA Mk II. LIOIdeal Discotheque or Hi -Pi. Stereo/Mono.

GARRARD PLAYERS with Sonotone 9TA Cartridges.
Stereo Diamond and Mono Sapphire. 8P25 Mk III £16.
Model 3600 Stereo and Mono Autochanger 214. Post 25p.

BSR JUNIOR SINGLE PLAYER. Turntable, L4.504 -speed motor and separate pick-up.

EMI PICK-UP ARM. With mono xtal and stylus 2115.
HI-FI PICK UP CARTRIDGES. Diamond LP/Stereo,
Stereo/Mono 9TA 22.50; GP94 12.50; GPM £2. Sapphire
Mono GP91 £1.50; Acne LP 50p.

WOOFER ANDE.MI

TWEETER KIT

£5'75 POST
25p

Comprising a fine example of a Woofer
10; . 81in. with a massive Ceramic
Magnet, 44oz. Gam 13,000 lines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 31in. square has a special
lightweight paper cone and magnet flux
10,000 lines.
Impedance Standard 8 ohms
Maximum power 12 watts
Useful Response 35 to 18,000 cps
Bass Resonance 45 cps

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial 85p Spare Cores ,,,, 39
Osc. P50/1AC 30p Driver Trans. LFDT4 509
I.F. P5012CC 470 kc s . 83p Printed Circuit, PCA1 50p
3rd I.F. P5013CC 33p J.B. Tuning Gang 6bp
P51/1 or P51,2 38p Weyrad Booklet 10p
P60/8V 33D OPT1 55p
Mullard Ferrite Rod 8 x ;in. 20p. 6 x tin. 25p.

VOLUME CONTROLS 800h. Coax 4p yd.

Long spindles. Midget Size BRITISH AERIALITE
K. ohms to 2 Meg. LOG or AERAXIAL-AIR SPACED

LIN. L/S 15p. D.P. 25p. 40 yd. 21.40; 60 yd. 12.
STEREO L/8 65p. D.P. 75p. FRINGE LOW LOSS I rip
Edge 5/C. S.P. Transistor 25p. Ideal 825 and colour "yd
WIRE -WOUND 3 -WATT POTS. WIRE -WOUND 3 -WATT
Small type with small knob STANDARD SIZE POTS.
Values 10 I-1 to K. LONG SPINLE. r,
Carbon 30 K to 1

25
meg. 25 p D An r10 OHMS to 100 K. -""

VEROBOARD 0.15 MATRIX
2} x Sin. 28p. 21 x 3lin. 17p. 3; x 3:10. 26p. a; x bin. 30p.

EDGE CONNECTORS 16 way 25p; 24 way 38p.
PINS 38 per packet 21p. FACE CUTTERS 38p.

S.R.B.P. Board 0.15 MATRIX 21in wide 3p per lin.,
81 in. wide 4p per En.; bin. wide 5p per lin. (up to 17in.).
S.R.B.P. undrilled A in. Board 10 x Sin. 15p.
BLANK ALUMINIUM CHASSIS. 18 s.w.g. 21in. sides
6 x 4in. 45p; 8 x 6in. 53p; 10 x 7in. 65p; 12 x Sin. 85p;
14 x Sic. 90p; 16 x 610. 90p; 12 . 3in. 50p.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in. 9p; 8 x 8in. 15p;
14 3in. 16p; 10 x 7in. 19p; 12 5in. 20p; 12 x 8in. 28p;
16 x Bin. 28p; 14 x 9in. 39p; 12 x 12in. 40p.

ltinch DIAMETER WAVECHANGE SWITCHES. 25p.
2 p. 2 -way, or 2 p. 8 -way, or 3 D. 4 -way 25p each.
1 p.1 2 -way, or 4 p. 2 -way, or 4 p. 3 -way 25p
TOGGLE SWITCHES, sp. 14p; dp. 18p; dp. dt. 23p.
SILICON REC. 40 -LUCAS 208500 Bridge 70v. 5 amp £1.
RECTIFIERS CONTACT COOLED halt wave 60mA 38p:
85mA 48D. SILICON BYZ13 30p; BY100 30p; BY127 30p.

"THE INSTANT" BULK TAPE
ERASER & HEAD DEMAGNETISER

200/25 et0S.A .E.
v. A.C. L2.35 Plosspt

Leafl

HI-FI STOCKISTS. RETURN OF POST DESPATCH.

RADIO COMPONENT
List Sp. Written guarantee with every purchase.
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R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V pc. Output voltages available 6 or 9 or 12
or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. E2 Post
Details S.A.E. Size 31 11 1;in. Free

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

Ideal for Mike, Tape, P.O., Guitar, etc. Can be used with
Battery 9-12v. or H.T. line 200-300v. D.C. operation. Size
15". 15" ;". Response 25 c.o.s. to 25 Ks", 28 db gain.
For use with valve or transistor equipment. on Post
Full inztractions supplied. Details S.A.E.

,.
10p

NEW TUBULAR ELECTROLYTICS
2/350V .. 14p 250/25V - 14P
4/350V 14p 1500(25V 20P
8/450V . 14p 11000//25V 35D
16/450V 15p 1000/50V 47p
32/450V 20p 8+61450V 18p
25/25V 10p 8+18/450V 20p
50/60V .. 10p 16+16/450V 25p 32+32+32/350V 43P
100/25V.. 10p 32+32/360V 25p 100 + 50 + 50;350V48P
LOW VOLTAGE ELECTROLYTICS.
1, 2, 4, 5, 8, 16, 25, 30, 50, 100, 200mF 15V 10p.
bOOmF 12V 15p; 25V 20p; 50V 30p.

1000mF 12V 17p; 25V 35p: 50V 47p; 100V 70p.
2000mF 6V 25p; 25V 92p; 50V 57p.
2500mF 501, 62p; 3000mF 25V 47p; 50V 65p.
S000mF 13V 25p; 12V 42p; 25V 75p; 35V 85p; 50V 95p.

CERAMIC, 1pF to 0 OlmF, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 350V-0 1 4p, 0 5 13p; lmF 15p; 2mF 150V 15P.
500V-0001 to 0 05 4p; 0.1 Sp; 0 25 8p; 0.47 25P.
SILVER MICA. Close tolerance 1',,. 2 2-500pF Sp; 580-
2,200pF 10p; 2,700-5,600pF 20p; 6.800pF-0.01, mid 30p each.
TWIN GANG. "0-0" 208pF+178pF, 86p; Slow motion
drive 3650+365pF with 25pF+25pF. 50p; 500pF slow
motion, standard 45p; small 3 -gang 500 pF £1-80.
SHORT WAVE SINGLE. 10pF. 30p. 25pF, 55p. 50pF, 55p.
CHROME TELESCOPIC AERIALS 23in. Swivel base 20p.
NEON PANEL INDICATORS 250V AC/DC Red or Amber 20p.
RESISTORS. t w., w., 1 w., 20" 1p; 2 w. 5p. 10 it to 10M.
HIGH STABILITY. w. 2". 10 ohms to 1 meg., 10p.
Ditto 6".. Preferred values 10 ohms to 10 meg., 9p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K 10p each; 21 watt. 1 ohm to 8.2 ohms 10p.

SCOOP! AMNEDTPALLAsa I
OVER

Cut out ready for Garrard or H.S.R.
Will play with cover in position.
Latest design. Covered in black
leatherette. Antimagnetic.
121 141 71in. high.

CAN TYPES
50+50/350V 35p
60+100/350V 58p
32+32/250V 18p
32+32/450V 33p

350 +501325V 50p

£5.50
Post 25p

MAINS TRANSFORMERS All each25p each
250-0-250 80 mA. 8.3 v. 4 amp. £1.40
250-0-250 80 mA. 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a. £2
350-0-350 80 mA. 6.3 v. 3.5 a. 6.3 v. 1 a, or 5 v. 2 a. 22
800-0-300 v. 120 mA., 6.3 v. 4 a. C.T. 8.3 v. 2 a. 22.50
MINIATURE 200 v. 20 mA.. 8.3 v. 1 a. x 2} x 2in. 75p
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 2; x 2i x 2in. 90p
MINI -MAINS 20v. 100mA. 1; 11 =1;;n. 50p
HEATER TRANS. 6.3 v. 3a. 60p
Ditto tapped sec. 1.4 v., 2. 3, 4, 5, 6.3 v. 11 amp. 80p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at 2 amp., 3, 4. 5. 6, 8, 9, 10, 12, 15, 18, 24 and 30 v. 1225
I amp., 6, 8, 10, 12. 18. 18, 20, 24, 30, 36, 40, 48, 80. 22.25

amp., 8. 8, 10, 12, 18, 18.20, 24, 30, 38, 40. 48, 80. 23-25
5 amp.. 6, 8, 10.12. 16. 18. 20. 24, 30, 36, 40.48, 80 £8.75
AUTO TRANSFORMERS. 115v to 230v or 230v to 115v.
150w. £2.25; 500w. £6.25; 750w. £10; 1000w. £14.
CHARGER TRANSFORMERS. Input 200/250v.
for 6 or 12,, 11 amp. 21-50; 2 amp. 11.80; 4 amp. £2.50
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs. 11 amp. 40p; 2 amp. SSD; 4 amp. 85p.

All Transformers Postage 25p each

E.M.I. 131 y 8in.
LOUDSPEAKERS
With twin tweeter,
And crossover. 10 watt. E4Stale 3 or 8 or 15 ohm.
As illustrated. Post 15p
With flared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-80 cps. L2.25
Flux 10,000 gauss.
State 3 or S or 15 ohm. Post 15p

Recommended Teak Cabinet £5
Size 18 10 9in. Post 26p.

IOW MINI -MODULE f3.25
LOUDSPEAKER KIT Post 259

Triple speaker system combining on ready cut baffle.
t in. chipboard 15 in. 8; in. Separate Bass. Middle
and Treble loudspeakers and crossover condenser. The
heavy duty 5in. Bass Woofer unit has a low resonance
cone. The Mid -Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum. Total response
20-15,000 cps. Full instructions for 8 ohm matching.
TEAK VENEERED BOOKSHELF ENCLOSURE.
16 x 10 x 9in. Modern design, with re
Fluted Wood Front. Highly Nii7 Post 25p
recommended.

ALL MODELS 'TAXER SPF:ASERII" IN STOCK

BAKER
, ,..

e
' '.::

t
1`

--

12in MAJOR £9
30-14,600 cats.. 12in:

.

,1 double cone, woofer and
tweeter cone together
with a BAKER ceramicel magnet assembly having
a flux density of 14.000
gauss and a total flux of
145,000 Maxwells. Bass
resonance 40 c.p.s. Rated
20 watts. State 3 or 8 or
15 ohm. Post Free.

Module kit, 30-17,000 cp.,
with tweeter, crossover,
baffle and fII.50instruction .

BAKER

' Group 25"
12 inch 17
25 watt 1.
3 or 8 or 15 ohm

" BIG -SOUND " SPEAKERS
Group 35'

12 inch /9
35 watt 1.
3 or 8 or 15 ohm

Group 50'
15 inch 119
50 watt ''"' 

8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 12in. dia. speaker 20 x 13 x 9in £9 Post 26p
For 13 x Sin. speaker 16 x 10 x 9in 16 Post 25p
For 10 xl3in. speaker 18 x 8 x din 14 Post 26p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p ft

GOODMANS bin. HI-FI WOOFER
8 ohm. 10 watt. Large ceramic magnet.
Special Cambric cone surround.
Frequency response 30-12,000 E4cps. Ideal P.A. Columns.
Ili-Fi Enclosure Systems, etc.

ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cpe to 18,000 cps. Size 35 >
31 > 2in. deep. Rating 10 watt. 3 ohm or
15 ohm models. I onK.1 .70 Post 10p

Horn Tweeters 2-18Kc/s. lOW 8 ohm or 15 ohm 11.50.
De Luxe Horn Tweeters 2-18 Kett, 15W, 15 ohm U.
TWO-WAY 3,000 c.o.s. CROSSOVERS 3 or 8 or 15 ohm 96p.
SPECIAL OFFER! 80 ohm. 2Iin. dia.; 35 ohm, 2in.; 3 in.
25 ohm, 21in. dia.; 3in. dia.; 8 4in; 8 Sin. IgEACH
15 ohm, 31in. dia.: 7 4in; 8 5in. 1. TYPE
3 ohm, 2Iin. 3in, Sin. 5 3in. 7
LOUDSPEAKERS P.M. 3 OHMS. 81 -in. £1.10; 8x Sin. 11.25;
8 x 2Iin. 90p; Sin. £175; 10x Bin. 11.90.
Sin. WOOFER. 8 w. max. 20-10,000 cps. 8 or 15 ohm 11-80.
ELAC 10in. lOw. Twin Cone. De Luxe Ceramic 8 ohm £4.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
Sin. dia. 4 watt; 10in. dia. 5 watt; 12 in. dia.8 watt,
3 or 8 or 15 ohm models £2 each. Post 152.
OUTPUT TRANS. EL84, etc. 25p. MIKE TRANS. 60:1 25p.
SPEAKER COVERING MATERIALS. Samples Large S.A.E.
GOODMANS OUTPUT TRANSFORMER 5 WATT MULTI
RATIO EL84, etc., 3, 8 and 15 ohms 80p. Post 20p.

BAKER 100 WATT
ALL PURPOSE
POWER
AMPLIFIER
4 inputs speech and
music. Mixing facilities.
Response 10-30,000 cps. Matches

II loudspeakers. A.C. 200/250V.
eparate Treble and Bass controls.

Guaranteed. Details S.A.E. £39 Post
Free

ALL EAGLE PRODUCTS
BARGAIN AM TUNER. Medium Wave. 14.50
Transistor Superhet. Ferrite aerial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound elects to recordings.
Will mix Microphone, records, tape and tuner 1/.50
with separate controls into single output. 9 volt. 1.ft'
Stereo version of above. L425
BARGAIN FM TUNER 88-108 Me's Six Transistor. 9 volt.
Printed Circuit. Calibrated slide dial tuning. £12.50Walnut Cabinet. Size 7 5 4 inch
BARGAIN FM TUNER as above, L885Chassis only, lees cabinet.

BARGAIN 3 WATT AMPLIFIER. 4 Transistor /2.50
Push -Pull Ready built, with volume control. 9v. 1.'1

COAXIAL PLUG 6p, PANEL SOCKETS Op. LINE 18D.
OUTLET BOXES. SURFACE OR FLUSH 2Sp.
BALANCED TWIN FEEDERS SP yd. 80 ohms or 300 ohms.
JACK SOCKET Std. open -circuit 14p, closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs Sp. Phono Socket Op.
JACK PLUGS Std. Chrome 15p; 3.5mm Chrome 14p. DIN
SOCKETS Chassis 3 -pin lop; S -pin 10p. DIN SOCKETS
Lead 3 -pin 18p; 6 -pin 15p. DIN PLUGS 3 -pin 18p; b -pin
25p. VALVE HOLDERS. 5p; CERAMIC Sp; CANS SP.

E.M.I. TAPE MOTORS. 120v. or
240v. AC. 1,200 r.p.m. 4 pole 135mA
Spindle 0187 0.75in. Size 35 r 1.25
21 2iin. (illustrated). Post 15p. 1. I

BALFOUR GRAM. MOTORS.
120v. or 240v. AC. 1,200 r.p.m. 4 pole
50mA. Spindle I " 3/20. Size. Acp
25 x 25 Itin. Post 15p '1'1

15p. CUSTOMERS FREE CAR PARK. CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m. (Wednesdays 9-1 p.m., Saturdays 9-5 p.m.)

(Export: Remit cash and extra postage.) Buses 50,68, 159 pass door. Rail Selhurst. TII. 01-684-1615
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HANDYMEN

SWEAR
BYIT s\s:e''

cleans
hands

Manufactured by

deb CHEMICAL PROPRIETARIES LIMITED,
BELPER, DERBY, DE5 1JX

Connoisseur
B.D.1 Turntable Kit

D

The B.D.1 well know. for its superb
performance and qua ity two speed
working through a flexible belt drive
system is now availaxle in kit form.
Construction is simplicity itself
with no soldering required. Now
it's so easy to own tFe best.

B.D.2 Press Button Speed Change Turntable

This is exciting news for the enthusiast
and this new Press Button

Speed Change Turntable conies
with a special version of
the popular S.A.0 2 arm.
It is now fitted with a new

lilting device which gives
improved lowering

characteristics, the
headshell allowing for

lateral adjustment of
the cartridge. Supplied

as chassis only or
spring mounted on wood plinth with cover

A.R.SUGDEN &CO.
(ENGINEERS) LTD.
Market Street, BRIGHOUSE HD6 1 DX, Yorkshire.
Telephone 2142

FANTASTIC
on tape

Brand New.

Items asterisked

Standard
Play

5' 600
5}- 900'
7" 1200'
Longplay
3; 210'
4' 450'
5' 900'
51" 1200'
7' 1800'
81' 2400'
10k' 4200'
Double

Play
3' 300'
4" 600'
5' 1200'
51" 1800'
7' 2400'
Triple

Play
3' 450'
4' 900'
5' 1800'
51' 2400'
7' 3600'

Fully

on NAB

Philips
low

noise

0.87
1.12
1.32

0.35
0.65
0.97
1-22
1.69--
0.49
0.84
1.29
1.83
257

-----

and
guaranteed

-Send
metal reel
BASF
low

noise

---
--

1-21
1.36
1-99-
4.48

--
1-36
2-01
2-44

--
1.99
2.44
3.07

SAVINGS
cassettes

and in normal
cash with order.

and only

BASF

0-78
1.01
1-26

0.35
0.77
1.05
I25
1.80
2132
4.30

0.44
0.82
1-26
1.82
2-27

0.70
1.09
1.82
214
2.82

manufacturers'

3600'

Scotch
D.

0.83
1.10
1.41

--
1.10
1.37
1.94
2-72

.3-99

0.62
0.94
1.49
1.99
2.89

-
---

Scotch

0.74
0-94.
1.19

0.32
055
0.96
1.17
1.71
2-50

.3'69

0.54
0.89
1.44
1.87
2.69

084
1.47---

pack.

AGFA
low

noise

---
030-
0.99
1.24
1.79-
3.80

0.42-
1-24
1.79
2-25

065
I.05
1.79
2.19
3-20

Compact
Cassettes
C60 0.44 0-44 - - 0.44
C90 0.64 0-6P - - 0.59
CI20 0.94 0.93 - - 089

POST 8. PACKING -TAPES 15p per order, 6 or more POST FREE
CASSETTES 3p per cassette, 3 or more POST FREE. Mail Order only

BEST EVER SPEAKER VALUE
SOLENT 12 - SOLENT

The Big Sound .., A bulk purchase of
from a I2in bass

...:.
 . ,,. ...... .:........ this acclaimed

unit and two Sin bookshelf speaker.
tweeters. Dimon- Dimensions 14 9
sions: 21 IS 7fin.
Power handling:15.....

1 :
8lin. Power hand-
ling: 10 watts.

watts. Frequency 111:4 i1:Ill Frequency :

range:35-20,000 He.
411MHIM

40-20,000 H.
Only Only.

£12.50
...

"uk, 49.95
post free. post free.

BARGAINS IN fib
STEREO HEADPHONES
Post and Packing 30p a._

List Our List ' Our
Price Price Price Price

AKAI ASE 20 .. C9.50 £7.50 KOSS K 6 .. C12.50 110.00
AKAI ASE 22 .. CI I-50 E8.95 KOSS KO 727B C16-50 C13.50
AKG K 120 .. 41000 [4.95
AKG K 150 .. CI 1-50 48.45 KOSS PRO 4AA L28.00 L21.95

AKG K 60 .. C15-00 C10-75 KOSS ESP 6 .. £4500 L35.00

AKG K 180 .. C32-00 C14.90 KOSS ESP 9 .. C69-00 L52-75

EAGLE SE 5 C3-20 42.48 PIONEER SE 30 L12.60 L9.40..
EAGLE SE I .. 65.30 0.95 PIONEER SE 50 1 I 9-20 C14.95

EAGLE SE 30 .. C7-90 £550 SANSUI SS 2 .. 0151 £6 95

EAGLE SE 100 617-20 C11.00 SANSUI SS 20 .. £19-52 £1595

KOSS K 711 .. E10.00 0.97 Mail Order Only.

MAGNETIC CARTRIDGES & REPLACEMENT DIAMOND STYLUS
LOWEST EVER PRICES - SENT POST FREE!

Mail Order only Cartridge Cartridge Stylus
List Price Our Price Our Price

AUDIO TECHNICA AT66
(0.7 MIL AND L/C) £6.51 L4.90 L3.25

B & 0 SPI .. 66.90 64.75 L2.95
GOLDRING G 850 .. 66-28 L395 63.00
GOLDRING G 800 . L12-55 L6.75 L3.50
GOLDRING G 800 H 610-28 £675 C3.50
GOLDRING G 800 E CI8-16 £10.15 L7-50
ORBIT NM 22 66.30 62.90 L175
SHURE M3DM C7.15 C4-50 £2.40
SHURE M44-7 69.84 £5.95 £4.50
SHURE M55E .. 612.52 L7.50 66-50
SHURE M75.6 (MB) .. 616.10 48.50 67.00
SHURE M75E .. 424.90 611.95 L10.00
SHURE M75E TYPE 2 420.57 413-75 410.00

AUDIO(Dept PE4 )

r71 18 HIGHCLERE DRIVE.
HENEI_

HEMPSTEAD. HERTS
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The largest selection
NEW LOW PRICE TESTED S.C.R.'s t F T Unequalled Value and Quality

PIV IA 3A 7A 10.A 16A 30A
TO -5 TO.66 TO -66 TO.48 TO -48

Op Sp Sp Sp 6D Sp
50 043 0.25 0.47 040 043 1.16

100 045 048 048 048 048 1.40
200 045 0.87 0.57 041 076 140
400 048 047 047 0.75 048 1.75
600 048 0.57 0.77 0-97 1.25
800 0.83 0.70 040 1.20 1.50 4.00

SIL. RECTS. TESTED
PIV 300mA 730m4 1A 13.4 3A 104 30A

Sp Sp 1p Sp Sp Sp Sp
50 044 0.06 0.05 0.07 0.14 041 047

100 044 006 0-05 0.13 0.16 0.23 0.75
200 0.05 049 046 0.14 020 0-24 140
400 046 0.13 0.07 040 047 0.87 1.25
600 047 0.16 0.10 028 044 045 145
800 0.10 0.17 0.13 045 0.37 045 240

1000 0.11 0.25 015 0.30 046 043 240
1200 0.33 043 0-57 0-75

TRIACS

V BOM 2A 6A 10A
TO -I TO -66 TO -88

OP 11) OP

100 0-50 043 1.00

200 0-70 040 1-26

400 040 140 1.60

LUCAS SILICON
RECTIFIERS

35 amp, 400 P.I.V. Stud
type. 11.10 each.

DIACS
FOR USE WITH
TRIACS
BRIO° D32.. 87p each

2A POTTED BRIDGE RECTIFIERS 200V 60p

UNLTUNCTION
UT46. Eqvt. 2N2646,
Eqvt. TI843. BEN3000
27p each, 25-99 25p
100 UP SOp.

NPN SILICON PLANAR
BC107/8/9, 10p each;
50-99, 9p; 100 up,
Sp each; 1,000 off,
7p each. Fully tested
and coded TO.18 case.

FREE
One 50p Pak of your
own choice tree with
orders valued 14 or over.

AF239 PNP GERM,
SIEMENS VHF TRAN-
SISTORS. RF MIXER
& OSC. UP TO 900
MHZ. USE AS RE-
PLACEMENT FOR
AF139-AF196 & 100's
OF OTHER USES IN
VHF. OUR SPECIAL
LOW PRICE: -1-24 87p
each, 25-99 84p each
100 + 80p each.

SPECIAL OFFER
2N2926 (Y) (0). 10 for
509. 25 for 11. 20,000
TO CLEAR.

CADMIUM CELLS
ORPI2 48p

ORP60, ORM 410p each

PHOTO TRANS.
OCP71 Type. 48p

OIL. G.P. DIODES Op
300mW 30 .. 040
40PIV (MM.) 100 140
Sub -Min. 500 .. 5.00
Full Tested 1,000 . 9.00
Ideal for Organ Builders.

D18D1 Silicon Unilateral
switch 60p each.

A Silicon Planar, mono-
lithic integrated circuit
having thyristor elec-
trical characteristics, but
with an anode gate and a
built-in "Zener" diode
between gate and
cathode. Full data and
application circuits avail.
able on request.

1UM
COMPONENT

PAKS
MIXED

ELECTRONIC
COMPONENTS

Exceptionally
good value

Resistors, ciapacitors,
pots, electrolytke anti
coils plus many other
useful
mately 31bm in weight.
Price incl. P. & P.

01.50 only
Plot our eallefaction or
money Sark guarantee.

FULL RANGE OF
EWER DIODES
VOLTAGE RANGE
2-83V. 400n1V (00-7
Case) 13p ea. 11W (Top -
Hat) 18p ea. IOW (00-10
Stud) 259 ea. All fully
tested 3°., tol. and
marked. State voltage
required.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
TI 26371B 0071
T2 D1374
T3 D1216 OC,81D
T4 2G381T
T5 2G382T 0082
TO 2(1344B 0C44
T7 211343B OC4S
T8201378 0078

9 26399A 2NI302
T)0 20417 AF117

All 50p each pak

212080 FYN SIL. DUAL
TRANS. CODE D1699
TEXAS. Our price 25p
each.

120 VCR NIXIE DRIVER
TRANSISTOR. Sim.
B8X21 & C407, 2211893
FULLY TESTED AND
CODED NDI20. 1-24
17p each. TO -S N.P.N.
25 up 15p each.

811. trans. suitable for
P.E. Organ. Metal TO.18
Eqvt. ZTX300 59 each.
Any Qty.

EX -EQUIPMENT
WILLARD

AF117 transistors. Large
can 4 leads type. Leads
cut alga but still usable,
real value at 15 for 50p.

SUPER PAKS
NEW BI-PAK UNTESTED

SEMICONDUCTORS
Satisfaction GUARANTEED in Every Pak, or tummy back.
Pak No.
Ul 120 Glass sub -min. general purpose germanium diodes

U2 60 Mixed germanium transistors AF/RF

U3 75 Germanium gold bonded diodes elm. OAS, 0A47 040

U4 40 Germanium transistors like 0081, AC128 040

US 60 200mA sub -min. 811. diodes 040

U6 30 Silicon planar transistors NPN elm. B8Y93A, 2N706 040

U7 10 Silicon rectifiers Top -Hat 730mA up to 1,000V 040

U8 50 Sil. planar diodes 250mA, OA/200/202 040

U9 20 Mixed volts 1 watt Zener diodes 0-50

Ull 30 PNP silicon planar transistors TO -3 aim. 2N1132 0-60

U13 30 PNP-NPN all. transistors 0C200 & 28104 0-50

1714 150 Mixed silicon and germanium diodes 0-50

LTIL 25 NPN Silicon planar transistors TO -3 Mill. 2N697 (psi

1716 10 3-Antp silicon rectifiers stud type up to 1000 PIV 0-50

U17 30 Germanium PNP AF transistors TO -S like ACY 17-22 0.50

U18 8 6 -Amp silicon rectifiers BYZ13 type up to 600 PIV 040

1119 25 Silicon NPN transistors like BC108 040

020 12 1.5 -Amp silicon rectifiers Top -Hat up to 1,000 PIV 040

U21 30 A.F. germanium alloy transistors 2(1300 series & 0071 0.50

U23 30 Madt's like MAT series PNP transistors 010

00
040

Uo4 Cernianium 1 -Amp rectifiers GJM up to 300 PIV oTo

1(25 25 300Me/s NPN silicon transistors 2N708, B0Y27 0.95

U26 30 Fast switching silicon diodes like IN914 micro -min 0-50

U29 10 1 -Amp SCR's TO -5 can up to 600 PIV CR81/25-600 1.00

U31 20 811. Planar NPN trans. low noise amp 2N3707 0.50

17732 25 Zener diodes 400mW D07 case mixed volts, 3-18 040

1733 13 Plastic case 1 amp silicon rectifiers IN4000 series 0.50

0'34 30 Sit. PNP alloy trans. To -5 BCY26, 28302/4 eso

U35 25 811. planar trans. PNP TO -18 2N2906 0-50

036 25 Sil. planar NPN trans. TO -5 BFY30/31/52 040

U37 30 811. alloy trans. 80-2 PEP. 0(2200 28322 040

U38 20 Fast switching all, trans. NPN, 400Mc/s 2N3011 0-50

U39 30 RF germ. PNP trans. 2NI303/3 TO -5 040

1740 10 Dual trans. 6 lead TO -3 2N2060 0-60

U41 2S RF germ. trans. TO -1 OC4S NKT7" 0.50

U42 10 VHF genii. PNP trans. TO -1 NKT667 AF117 0.50

U43 23 811. trans. plastic TO -18 A.F. BC119/114 0.50

U44 20 Sil. trans. plastic TO -S BC113/116 0.60

1145 7 3A SCR's TO -66 tip to 600 Piv 140
Code Nos. mentioned above are given a, a guide to the type of device in
the Pak. The devices themselves are normally unmarked.

NEW QUALITY TESTED PAKS
Pak Description Price

Op

Q1 20 Red spot trans. PNP AF 0-50
Q2 16 White spot R.F. trans. PNP 0-50
Q9 4 0077 type trans 0-50
Q4 6 Matched trans. 0C44/43/81/81D 0.50
Q3 4 0073 transistors 0-50
Q6 4 OCT.; transistors 040
Q7 .1 AC128 trans. PNP high gain 0-50
Q8 4 ACI26 trans. PNP 0.50
Q9 7 0081 type trans 0.50
Q1.0 7 0071 type trans 0-50
Q11 2 AC127/128 comp. pairs PNP/NPN 0-50
Q12 3 AF116 type trans. 0-50
Q13 3 AF117 type trans. 0-50
Q14 3 00171 H.F. type trans. 0.50
Q15 S 2N2926 all, epoxy trans. 040
Q10 2 GET880 low some germ. trans. . 0,50
Q17 3 NPN 1 8T141 & 2 ST140 040
Q18 4 Madt's 2 MAT 100 & 2 MAT 120 0-50
QI9 :1 Madt's 2 MAT 101 & 1 MAT 121 0-50
Q20 4 0C44 germ. trans. A.F 040
Q21 3 AC127 NPN germ. trans. 0-50
Q22 20 NKT trans. A.F. R.F. coded 0-50
Q23 10 OA202 oil. diodes sub -min 040
Q24 8 OM' diodes 0-50
Q25 6 IN914 all. diodes 73PIV 75mA 0-50
Q26 8 0A93 germ. diodes sub -min. !N09 040
Q27 2 10A 600PIV all. recta. I845R 040
Q28 2 011. power recta. BYZ13 040
Q29 4 Si!. trans. 2 X 214696. 1 x 2N697,

1 X 206698 040
Q30 7 Sil. switch trans. 2N706 NPN 040
Q31 6 Sil. switch trans. 2N708 NPN .. 040
Q32 3 PNP nil. trans. 2 x 2N1131.

1 x 2N113" 040
Q33 3 811. NPN trans. 2N1711 040
Q34 7 Sil. NPN trans. 2E2369, 500MHZ 0-60
Q33 3 811. PNP TO.3 2 x 2N2904 &

1 x 2905 0-50
Q36 7 2N3646 TO.18 plastic 300MH2

NPN 040
Q37 3 2N3033 NPN MI. trans. 0-50
Q38 7 PNP trans. 4 x 2N3703, 3 x 2N3702 0-50
Q39 7 NPN trans. 4 x 2N3704, 3 x 2N3705 0.50
Q40 7 NPN amp. 4 x 2N3707. 3x 3N3708. 0-50
Q41 3 Plastic NPN TO -18 2N3904 0.60
Q42 6 NPN trans. 2N5172 040
Q43 7 BC107 NPN trans. 0-50
Q44 7 NPN trans. 4 xBC108, 3 x BC109 040
Q45 3 BC113 NPN TO -18 trans. 0.50
Q46 3 BC110 NPN TO -S trans. 0.50
Q47 6 NPN high gain 3 x BCI67, 3 x BC168 0.50
Q48 4 BCY70 NPN trans. TO -18 0-50
Q49 4 NPN trans. 2x BEY51, 2x BFY52 0-50
Q50 7 1381(28 NPN switch TO -18 040
Q31 7 BSY9SA NPN trans. 300MH2 0-50
Q52 8 BY100 type oil. rect. 1.00
Q53 25 Sil. & germ. trans. mixed all

marked new 1.50

PRINTED CIRCUITS -EX -COMPUTER
Packed with semiconductors and components,
10 boards give a guaranteed 30 trans and 30 diodes.
Our price 10 boards, 50p. Plus 10p P. & P
100 Boanbi 19, P. & P. 30p.

POWER TRANSISTOR BONANZA!
GENERAL PURPOSE GERM. PNP

POWER TRANSISTORS
t 1:P100. BRAND NEW TO.3 CASE. P088.
1IEPLACE: 0C-25 18 29 30 35 36. NKT 401-403-
404-405-406-430-451-432-433. 113027-3028, 2N230A,
.2N456A-457A-458A, 2N3I1 A Si B. 20220-222, ETC.
sPECIFICATION VCR() 80y VCEO 50V IC 10A PT. 30
WATTS Hfe 30-170.
PRICE 1-24 25-99 100 tip

43p each 40p each Sip each

SILICON II igh Voltage 220V NPN
TO -3 case. (LP. Switching and
tinplifier Applications. Brand new
t'.ded R2400.
\ CB0230 VCEO100 / IC OA / 30W.

FE type 20/fT 5MHz.
OUR PRICE 1-24 25-99 100 nil

EACH 50p 45p 40p

2N3055
115 WATT OIL
POWER NPN
Price 68p each.

AD161 sry

AD 162 I'NE
OF GERM. POWER
TRANSISTORS. OUR
LOWEST PRICE OF
88p PER PAIR
SILICON 50 WATTS
MATCHED NPN/PNP.
BIP19 npn TO -3 plastic.
BIP20 pup Brand new.
VCBO 10 / VCEO 50/
IC 10.4. 11FE type
100/ft 3mH Z.
OUR PRICE PER PAIR

1-24 23-99 100
pm. pra pm
sop 58p 50p

GENERAL PURPOSE NPN SILICON SWITCHING TRANS. TO -18 501, TO 211706/8.
BSY27/241/95A. All usable devices no open or short circuits. ALSO AVAILABLE in
PNP Sim. to 2N2906, BCY70. When ordering please state preference NPN or PNP.

Sp 100 For 1.75
050 500 For 740
1.00 1000 For 1800

20 For
50 For

NEW EDITION 1971
TRANSISTOR EQUIVALENTS
BOOK. A complete cross reference
and equivalents book for European,
American and Japanese Transis-
tors. Exclusive to BI-PAK 90p
each.

FET'S
2N3819 115p 2N3458
2N3820 .. 60p 2N5459
1N3821 85p BFWIO
2N3823 .. SOp MPF103

50p
40p
40p
40p

PHOTO TRANS.
OCP71 Type. 43p

SILICON PHOTO TRANSISTOR.
TO -18 Lens end. NPN Sim. to
BP x 23 and P21. BRAND
NEW. Full data available. Fully
gnaranteed.

Qty. 1-24 23-99 100 up
Price each 45p 40P 86P

OUR STOCKS of individual devices
arc now too numerous to mention in
this Advertisement. Send S.A.E.
for our listing of over, 1,000 Semi-
conductors. All available Ex -Stock at
very competitive prices.

RTL MICROLOOIC CIRCUITS
Price each

Epoxy TO -3 case 1-24 23-99 100 up
uL900 Buffer Up 33p 27p
uL9I4 Dual 21/p

gate 35p 33p STD
uL923 3-K flipflop 60p 47p 45p
Data and Circuits Booklet for I.C's
Price 7p.

Dual -in -Line Low Prate !lockets
14 and 16 Lead Sockets for use with
Dual -in -Line Integrated Circuits

Price sack
Order No. 1-24 25-99 100 up
TOO 14 pin tn.. 30p 87p 25p

TOO 16 pin typo 35p 32p 30p
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-the lowest prices !
74 Series T.T.L. I.C's
DOWN AGAIN IN PRICE
=vs
Check our 74 8eriee List before you by any LC.. Our price. are
the lowest possible. All devices ex -stock. Full epee. guaranteed.

Price and qty. prime NI-PAH Price and qty. prices
Order No. 1-24 25-99 100 up Order No. 1-24 25-90 100 up

gp ap Op Op
BP00=8N7400 0.15 0-14 0.12 BP86 =8N7486 0.82 080 0-28
BP01=13N7401 045 044 0-12 BP90=8N7490 0.67 0-64 0-68
BP02=8N7402 0.15 0-14 0-12 BP91=8N7491AN 0-87 0-84 0.78
BP03 N7403 0-15 014 0.12 BP92=8N7492 0-87 0-64 0-58
BP04=8N7404 045 0-14 012 BP93 8N7493 0-67 0.64 0.58
BP03=13N7403 0-15 0-14 0.12 BP94=8N7494 0.77 0.74 0.68
BP07=8N7407 0.18 047 016 BP93=8N7493 0.77 0.74 0.88
BP08=8N7408 0-18 0-17 016 BP96=8N7496 0.77 0.74 0.68
BP09=13147409 018 0-17 046 BP100=8N74100 1.75 1.65 1.55
BP10=6117410 0-15 0-14 0-12 BP104=8N74104 0.97 0.94 0-88
BP13=8N7413 028 0-26 024 BP103=8N74103 0.97 094 0.88
BPI6=8N7416 0.43 0-40 038 BP107=8N74107 0.40 0.88 0-38
BP17 =8N7417 0-43 0-40 038 BP110=8N74110 0.53 0.03 0-50
BP20=8N7420 0.15 014 0.12 BP11.1=8N74111 1.25 1.15 1.00
BP30-8N7430 0.15 014 012 BP118=8N74118 1.00 0-96 0-90
BP40 =8N7440 0-15 0-14 0.12 BP119=8N74119 1.86 1.25 1.10
BP41=8N7441 067 064 0.58 BP121=8N74121 0-87 0-64 0-58
BP42-8N7442 0-67 0-64 0-68 BP141 8N74141 0.67 0.64 0.68
BP43=8N7443 1.95 1.85 1.75 BP145=8N74145 1.50 1.40 1110
BP44-8N7444 1.95 1.85 1.75 BP150=8N74150 1.80 1.70 1.60
BP43=13N744.5 1.95 1.86 1.75 BP131=8N74151 1.00 0-96 0-90
BP46=15N74411 0-97 0-94 0-88 BP153=8N74153 1.20 1.10 0-95
BP47=8147447 097 0414 0438 BP134=8N74134 1.80 1.70 1.60
BP48=8N7448 0-97 094 0-88 BP1311=13N741.55 1.40 1.80 1.20
BP50=8N7450 015 0-14 012 BP156=52474156 1.40 1.80 1.20
BP51=13N7451 045 0.14 0.12 BP160-0N74100 1.80 1.70 1.60
5P53 -8N7433 0.15 014 0.12 BP161=8N74161 1.80 1.70 1.60
BP34=8N7434 015 014 ME HP184.85174164 2.00 1.90 1.80
BP60=8N7480 0-15 0-14 0.12 BP185=8N74163 2.00 1.90 1.80
BP70=8N7470 0-29 0-26 0-24 BP181=8N74181 2-75 2.60 040
8P72=8517472 0.29 0-28 024 BP182=.8N74182 0-97 0.94 0-88
BP73=8N7473 037 0-85 0-82 BP190=8N74190 050 3.26 3.00
BP74=8N7474 0.87 0-35 0.82 BP191=8N74191 060 8.25 8.00
BP75=8N7475 0.47 045 0.42 BP192=.81474192 2.10 1.95 1.75
BP76=81N7476 0-48 040 0-88 BP193-8N74193 2.10 1.95 1.75
BP80=8N7480
BP81=8N7481

0-87 0-64
097 0-94

0.58
0.88

BP123=13N74195
BP196=8N74196
6P197 -8N74197

1.10
1.80
1.80

1.05
1.70
1.70

0-95
1.60
1.60

8P02 -6N7482 0.97 0.94 0-88 BP198=81474198 5-50 5.00 4.00
BP83 =8N7483 1.10 1.05 0.90 BP199-8N74199 5.50 5-00 4.00

PRICE -MIX. Devices may be mixed to qualify for quantity prices.
PRICES for quantities in excess of 500 piece. mixed, on application.
Owing to ever Increasingrange of TTL71Ariesfierplease with usof

ant, lleted
aove,asiipr.;nglthe=;

NUMERICAL INDICATOR f1,
TUBE Type MG -17G
Cold Cathode rim -filled, aide -viewing numerals (0-9) and Decimal
Point.

COLOUR: Neon Red.

DATA: Anode supply voltage 180 min V d.c.
Cathode current: 0.35 Nom mA d.c.

Ideal for use in constructing Digital Clocks, Desk Calculators, etc.,
and many products described in this magazine. We recommend use of
BP47 to drive this tube.

Fall data available on request.

PRICE: 1-5, EI.55; 6-25, L1.40 ACTUALZE

0.,

BRAND NEW LINEAR I.C's-FULL SPEC.
Price

TYPO No. Case Leads Description 1-24 25-99 100 up
BP 201C-8L201C TO -5 8 O.P. Amp 837 530 400
BP 701C-8L70IC TO.5 8 OP Amp 63p 500 451/
BP 702C-8L702C TO.5 8 OP Amp Direct OP 83p 50p 45p
BP 702-72702 D.I.L. 14 D.P. OP Amp (Wide

Band) 53p 45p 40p
BP 709 -72709 D.I.L. 14 High OP Amp 53p 46p 40p
BP 7091.-µA709C TO -5 8 High Gain OP Amp 53p 45p 40p
BP 710-72710 D.I.L. 14 Differential

comparator 0,3p 45p 40p
BP 711-µA711 TO -S 10 Dual comparator 58p 50p 46p
BP 741 -72741 D.I.L. 14 High Gal, OP Amp

(Protected) 75p 80p 600
µA 70113C-µA703C TO -5 6 R.F.-I.F. Amp 48p 36p 27p
TAA 263- TO -72 4 A.F. Amp 709, 569

NI',TAA 298- TO -74 10 O.P. Amp 70p
TAA 350 TO -5 H Wide loud limiting

amplifier 170p 16139 1609

STOP PRESS ! NOW OPEN
BI-PAK'S NEW COMPONENT SHOP

A wide range of all types of electronic components and equipment
available at competitive prices.

18 BALDOCK ST. (MO) WARE, HERTS. Tel. 61593
OPEN 9.15-6 TUES. to SATS. FRIDAYS UNTIL 8 p.m.

ANOTHER BI-PAK FIRST!
THE NEW S.G.S. EA 1000
AUDIO AMPLIFIER
MODULE

'GUARANTEED NOT LESS

THAN 3 WATTS RMS
Especially designed by 8.0.8. incorporating tind,
proven Linear I.C. Audio Amp. TA/621 providing
unlimited applications for the enthusiast in the con-
struction of radios, record players, Audio and Stereo
units. Also ideal for Intercom systems. monitoring
applications and phone answering machines. OTHER
USES: portable applications ..here supply rails as lore as 91' are of prime importance.
 Semitivity 40mV for 1 watt VOLT-

AGE GAIN 40dB but can be varied
up to 73dB for some applications.

 Signal to Noise Ratio 88dB.
 Frequency response better than

50BL to 251{11. for -3dB.
 Normal supply Voltage 9-24V.
 Suitable for 8-16 OHM Loads.

 Overall Bice rxrx
 Typical Total Harmonic dietortIon

at 1 watt lee, than 1%
Supply cottage (Vs)m 24 V itioAre load.

Nodule Tested and Guaranteed
Quantity 1-9 10-25
Price each 11248 0248

Larger quantities quoted on request
Full hook-up diagrams and complete technical data supplied free with each module
or available separately at 10p each.

Type
No.
BP930
BP932
BP933
BP933
BP936
BP944

I.C's
NOTE THESE PRICES!

DTL 930 SERIES

Function
Expandable dual 4 -input NAN D
Expandable dual 4 -Input NAND buffer ..
Dual 4 -input expander ..
Expandable Hex Inverter
Hex Inverter
Dual 4 -Input NAND expandable buffer without

pull-up
BP945 Master -slave JK or RS
BP946 Quad. 2 -input NAND
BP948 Master -slave JK or R8
BP9.51 hilonostable
BP962 Triple 3 -input NAND ..
BP9093 Dual !Waster -slave JK with separate clock
BP9094 Dual Master -slave JK with separate dock
BP9097 Dual Master -slave JK with Common Clock
BP9099 Dual Master -slave JK Common Clock
Devices may be mixed to qualify for quantity price. Larger quantity prices on
application. IDTL 930 Series only.)

LOGIC
Price

1-24 25-99 100 up
12p lip 10p
13p 12p lip
13p 129 lip
13p 12p lip
13p 12p lip

137 12p lip
257 24p 22p
12p lip 10p
2,5p 24p 22p
05p 609 659
12p lip 10p
40p 387 85p
40p 38p 36P
40p 38p 36p
40p 889 869

DTL AND TTL INTEGRATED CIRCUITS
Manufacturer,' "Fall outs" -out of spec. device. including functional unite and
part' function but classed 8.9 out of spec. froni the manufacturers very rigid specifica-
tions. Ideal for learning about 1C's and experimental work.
Pak No. Pat No.
UIC930 .as 12 x µA 930 .. 1.11C948 = H x µA 948.. 509
UIC932 as 12 x µA 932 .. 11IC951 ... 5 x µA 931.. 50p
1.11C933 = 12 x µA 933 .. 111C961 = 12 x µA 961.. 600
UIC933 = 12 x µA 935 .. UIC9093 = 5 x µA 9093 50p
UIC936 = 12 x µA938 .. U109094 = 3 x µA 9094 50p
1.11C944 = 12 x µA 944 .. UIC9097 as 5 x µA 9097 .. 500
UIC943 = 8 x µA 945 .. .. Sop UIC9099 = 5 x µA 9099 . 500
UIC946 = 12 X µA 946 .. .. Sip UICX9 25 Assorted 930 Series .. 0150
Peke cannot be split but 25 Assorted Pieces (our mix) is available as PAK UICX9.
Data Booklet available for the BP930 Series, PRICE lip.
UICOO = 12 x 7400N 50p
UIC01 = 12 x 7401N 50p
UICO2 = 12 x 7402N 50p
UIC03 = 12 x 7303N 609
I1IC04 = 12 x 7404N 500
UIC05 = 12 x 7405N 50p
UIC10 sa 12 x 7410N 500
UIC13 = 8 x 7413N 50p
UIC20 = 12 x 742014 500
ITIC40 = 12 x 7440N 50p
UIC41 - S x 7441AN500
UIC42 ss 5 x 7442N 500
.UIC43 = 5 x 7443N 50p
UIC44 = 5 x 7444N 509
UIC45 as= S x 7445N 50p

U1C46 = 3 x 7448N 60p UIC81 = 5 x 7481N 500
1JIC47 = 3 x 7447N NM UIC82 = b x 748214 609
UIC48 = x 7448N 611p UIC83 = 3 x 7483N 600
111050 = 12 x 7430N 60p UIC86 = 5 x 7486/4 609
UIC31 = 12 x 74.51N 501i UIC90 = 5 X 7490N 500
UIC33 = 12 X 7433N 509 1J1C91 - 3 x 749151 1100
UIC34 = 12 x 7434N 509 U1C92 = b x 7492N 50p
UIC60 ag 12 x 7460N 509 UIC93 = 5 x 7493N 50p
IJIC70 = x x 7470N 609 UIC94 = 5 x 7494N 504
UIC72 = 8 x 7472N 50p UIC95 = 3 x 7495N 500
( 1C73 = 8 x 7473N 50p UIC96 = 5 x 749814 509
UIC74 = 6 x 7474N Sop UIC121 = 3 x 74121N5011

= 9 x 7473N 50p IJICX1 s= 25 x Aaat'd
111C76 = 8 x 7476/4 500 74'. 01.50
UICNO = 5 X 7480N 509

All prices quoted in new pence Ciro No. 388-7006
Please send all orders direct to warehouse and despatch department

HIPAK
P.O. BOX 6, WARE  HERTS

Postage and packing add 7p. Overseas add extra for airmail.
Minimum order 50p. Cash with order please.

Guaranteed Satisfaction or Money Back
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* COMPACT -
EASY TO ASSEMBLE

* LATEST SOLID-STATE ELECTRONICS
* MONOLITHIC POWER AMPLIFIERS
* BRITISH BUILT * FULLY GUARANTEED
* COMPREHENSIVE INSTRUCTIONS
* DIRECT FROM MANUFACTURERS

SYSTEM 12 STERECens
BUDGET PRICED AT ONLY ell

The Bi-kits "SYSTEM 12 STEREO" is a kit form modular stereo ampli-
fier system of modern design, providing an output of 12 watts peak
(6 watts RMS minimum) from two remarkable amplifiers which have a
frequency response from 20 Hz to 50 kHz. Assembled pre -amplifier
and power supply module together with mains transformer plus two
8in round twin -cone speakers matched to the system are included in
the kit which also contains all the necessary connecting wire and
such items as the silver anodised front panel and 4 matching control
knobs. Inputs for tuner or tape recorder, ceramic or magnetic cart-
ridges are provided. Stereo balance better than 2dB, plus sep-
arate bass and treble controls are typical of the "SYSTEM 12
STEREO" specification.

Plinths and , speaker cabinets
and decks are easily available and
your finished stereo system (built
by you) will look like this.

IS

Attg;-

ORDER NOW I

P&P35p

enclosing M.O./P.O./Cheque: Value E to
BI -KITS Dept. PE, 63a High Street

Ware, Herts.
A Member of the 81-PAK Group

* ALVES SAME DAY SERVICE
NEW! TESTED! GUARANTEED!

SETS UF01, DK91, DL92, DL94.
re't:5,0115i0r711:1):."b3JtF49,6,1)12::::

IBS .28 30C17 .76 EAF42 .50 EM81 .88 PCL84 414 IJAF42 .50
I83 82 30C18 .61 EB91 .10 EM84 .32 PCL83 .88 112041 .53
IT4 .16 30E5 64 EBC33 .40 EM87 84 PCL86 .38 UBF80 .34
884 .28 30FLI .61 EBC41 .54 EYSI .38 PCL88 415 11111,89 .32
3V4 .87 30FL12 69 El3C90 .22 EY86 .29 PCL800 .76 UCC84 .32
51140 .81 30FL14 .88 EBEHO 32 EZ4o .48 PENA4 .77 11CC83 .35
5V4G 415 30L1 .29 EBF89 .29 EZ41 .43 PEN36C .70 11CF80 32
SYSOT .28 30L15 .57 BOCA' .17 EZ80 .22 PFL200 .52 UCH42 .IU3

15Z40 .35 30L17 .67 BCC82 .20 EZ81 .28 PL36 .49 UCH81 82
6/30L2 .54 30P4 .57 ECC83 85 (1Z30 .84 PL81 .44 UCL82 .82
6AL5 .11 30P12 .72 ECC85 .34 0532 .40 PL81A .47 UCL83 .55
6A518 .18 30P19 .57 ECC804 .54 0534 .48 PL82 31 UF4I .68
6AQ5 .22 30PL1 .80 ECF80 .31 KT41 .77 PL83 .33 UF89 -80
OATS .20 30PL13 89 ECF82 .38 KT61 -55 PL84 UL41 .57
6A116 .20 30PL14 86 ECH35 .56 KT66 .78 PL300 .63 UL84 .80
SBA6 .20 3SL6GT .46 ECH 42 .59 LN319 63 PL504 .53 UM84 .22
6BES 21 35W4 .25 ECI181 .29 LN329 72 PM84 .38 UY41 .42
6BJ6 .41 33240T .25 ECH83 40 LN339 .83 PX23 .95 UY83 25
SBW7 .52 807 .45 ECH84 .38 N78 .87 PY32 .55 VP4B 77
6F14 40 AC/VP2 77 ECL80 .30 PABC80 .84 PY33 .55 W77 .43
6F23 .88 B349 .65 FICL82 81 PC86 .47 PY81 .25 Z77 .22
6E25 44 B729 .62 ECL86 .85 PC88 .47 PY8'2 .35 Transistors
81[70 .12 CCH33 .67 EF39 39 PC96 .42 PY83 .33 .17
81(80 .17 CY31 .30 EF41 80 PC97 .89 PY88 .38 AC127 .18
6Q70 DAF91 .22 EF80 28 PC900 .31 PY800 .34 AD140 .37
68N7GT .80 DAF96 .36 EF83 .28 PCC84 .29 PY801 34 AF115 .20
6V60 .213 DF33 .33 EF86 .30 PCC85 .35 1119 .30 AF116 .20

6X46V6OT
.28 DF9] 16 EF89 26

DF96 .36 11E91 .18
PCC88 .40
PCC89 .46

1120 .50
U25 44

AF117 .20
AF1I8 .48

6XSGT .28 110177 .20 EF92 .30 PCC189 .48 1126 .56 AF123 .17
10P13 .58 DK32 .38 EF98 85 PCC803 .58 U47 .64 AF127 .17
12AT7 .17 DK9I .28 EF183 PCF80 .28 U49 .50 0026 .25
12AU7 .20 DK92 .38 EF184 .31 PCF82 .33 U50 .20 0044 .12
12AX7 22 DK96 38 EH90 PCF86 .48 U12 .31 0045 .12
19B060 .80 DL35 .40 EL33 .55 PCF800 .58 U78 .24 0071 .12
20F2 .07 DL92 .26 EL34 .45 PCF801 .38 11191 .59 0072 12
20P3 .77 DL94 .37 EL41 .54 PCF802 .40 U193 .42 0075 12
20P4 .98 DL96 .38 EL84 .23 PCF803 .61 U251 .64 0081 12
25L60T .19 DY86 .24 EL90 -28 PCF806 .66 U301 .88 008115 12
25U40T .67 DY87 .24 EL93 .38 PCF808 .88 U329 48 0082 .12
30C1 .23
30C15 414

DT802 .33 EL500 .

EABC80 .32 EMR0 3882

PCL82 .32
PCL83 .57

11801 .80
IJABC80 .52

00821) 12
00170 .28

READERS RADIO
U TORQUAY GARDENS, REDBRIDGE, ILFORD
ESSEX. Tel. 01-550 7441
Minimum post/packing on I valve 7p, on each additional valve

(3p per valve extra)
Any parcel insured against damage in transit 3p extra

P.E.GEMINI
F M TUNER

AS DESCRIBED IN
THIS ISSUE
Send S.A.E. for parts list.

AMC ELECTRONICS LTD.,
160,DRAKE ST., ROCHDALE, LANCS.

C.T. ELECTRONICS
FOR REAL SERVICE WITH THE

LARGEST SELECTION OF
ELECTRONIC COMPONENTS

AND TEST' EQUIPMENT
You must visit

C.T. ELECTRONICS
267 ACTON LANE, CHISWICK, LONDON, W.4

9.30 a.m. 6 p.m MONDAY SATURDAY
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Build yourself a TRANSISTOR RADIO
NEW ! ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS. MW1, MW2, LW, SW1, SW2, OWN.
TRAWLER BAND. VHF AND LOCAL STATIONS AND AIRCRAFT BAND.

Built-in ferrite rod aerial for MW/LW. Retractable, chrome plated 7 section telescopic
aerial, can be angled and rotated for peak short wave and VHF listening. Push-pull
output using 600mW transistors. Car Aerial and tape record sockets. Switched earpiece
socket complete with earpiece. 10 transistors plus 3 diodes. x 21" speaker. Air
spaced ganged tuning condenser with VHF section. VolumeMnjoff, wave change and tone
controls. Attractive case in black with silver blocking. Size Sin x 7in X Sin.
Easy to follow Instructions and diagrams. Parts price list and easy build plans 30p (FREE
with parts).

ROAMER

EIGHT

Mk. I
NOW WITH
VARIABLE
TONE
CONTROL
7 TUNABLE WAVEBANDS: MW1, KW2, LW. SW1,
SW2, SW3 AND TRAWLER BAND. Itu i irt ferrite rod
aerial for MW and LW. Retractable chrome plated tele-
scopic aerial for short waves. Push-pull output using
600mW transistors. Car aerial anal tape record sockets.
Selectivity switch. Switched earpiece socket complete
with earpiece. 8 transistors plus 3 diodes. , 2)"
speaker. Air spaced ganged I using condenser.
Volume/on/off, toning, wave change and tone controls.
Attractive case in rich chestnut shade with gold
blocking. Size 9in x 7in x 4iti approx. Easy to follow
instructions and diagrams. Parts price list anal easy
build plans 25p (FREE with parts).
TOTAL 0 INS. 4Ip

BUILDING COSTS £6-90 (OVERSEASP. & P. LI)

ROAMER

SEVEN

Mk. IV
7 TUNABLE
WAVEBANDS:
MW1, MW!, LW,
SW1, SW2. SW3
AND TRAWLER
BAND. Extra
medium Waveband provides easier tuning of Radio
Luxembourg, etc. Built-in 'mite rod aerial for MW
and LW. Retractable 4 section 24in chrome plated
telescopic aerial for SW. Socket for car aerial. Power.
ful push-pull output. 7 transistors and 2 diodes,
including micro -alloy R.F. transistors. Fa' x or
speaker. Air spaced ganged tuning condenser.
VoluitieMnfoff, tuning and wave change controls.
Attractive case with carrying handle. Size 9in x 7in x
4in approx. Easy to follow instructions anal diagrams.
Parts price list and easy build plans lOp (FREE with
parts). Earpiece with plug and switched socket for
private listening. :401, extra.

BUILDBUING
COSTS

£5.98 P(e.,7aSTASi 41p
& P. LI)

TOTAL BUILDING

COSTS

050
P.P. A INS. SOp

(OVERSEAS P. A P LI)

Itt

ROAMER

SIX

6 TUNABLE
WAVEBANDS:.
MW, LW,
SW1, SW2.
TRAWLER
BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. Sensitive ferrite
rod aerial and telescopic aerial for short waves. Sin
speaker. 11 stages 6 transistors anal 2 diodes including
micro -alloy R.F. transistors, etc. Attractive black
case with real grille, dial and black knobs with
polished metal inserts. Size 9in x Olin x 2/in approx.
Easy build plans and parts price list 15p (FREE with
parts). Earpiece with plug and switched socket for
private listening top extra.

TOTAL
BUILDING COSTS It

26p

CII/ P P ). & . LI-

POCKET

FIVE

8 TUNABLE WAVE-
BANDS: MW, LW.
TRAWLER BAND
WITH EXTENDED
MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stages -5 transistors anal 2 diodes,
supersensitive ferrite roll aerial, One tone moving coil
speaker. Attractive black and gold cage. Size Blin X
llin x 31in. Easy build plans anal parts price list
10p (FREE with parts). Earpiece with plug and
switched socket for private listening 30p extra.

21p

BUILD P.ING COSTS £2 23 P. P. 830

TOTAL
(VERSEAS

TRANSONA

FIVE

5 TRANSISTORS

AND 2 DIODES

3 TUNABLE WAVE BANDS: KW. LW AND TRAWLER
BAND. 7 stage 5 transistors and 2 diodes, ferrite
rml aerial, toning condenser, volume control, line tone

soving
coil speaker. Attractive case with red

peaker grille. Site Olin x 41in x llin. Easy build
plane and parts price list 10p (FREE with parts).
Earpiece with plug and switched socket for private
listening 30p extra.

22p

BUILDING COSTS £2.5u ,O.V.Epitr6A3Sp)
TOTAL

NEW! "EDU-KIT"
BUILD RADIOS, AMPLIFIERS, ETC., FROM
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controls: 2
Slider Switches: 4'  21' Speaker: Terminal Strip:
Ferrite Rod Aerial: 3 Plugs and Sockets: Battery
Clips. 4 Tag Boards Balanced Armature Unit:

10 Transistors: 4 Diodes: Resis-
tors: Capacitors: Three lin
Knobs.
Units once constructed are de-
tachable from Hader Unit, enabling
them to be stored for future use.

Ideal for Schools, Educational
Authorities and all those interested In

radio construction.
ALL PARTS

CASE AND PLANS M40 %Au (PtiVERSAEAINSS.P3.11 P. LI)
INCLUDING rc C

FULL
AFTER SALES
SERVICE

* Callers side entrance Barratts Shoe Shop Address
* Open 10-I, 2.30-4.30 Monday -Friday, 9-12 Saturday

TRANS

EIGHT
8 TRANSISTORS
AND 3 DIODES

6 TUNABLE
WAVEBANDS:
MW, LW,
2971, SW2,
SW3 AND
TRAWLER
BAND. Sensitise ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 3in speaker. 8
improved type transistors plum 3 diodes. Attractive
case in black with red grille, dial and black knobs with
polished metal inserts. Size Din x Olin X 211n approx.
Push-pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
speaker. Parts price list and easy build plans 25p
(FREE with parts). Earpiece with plug and switched
socket for private listening 30p extra.

TOTAL
BUILDING COSTS £4-48 RSEAS

3Ip

61 HIGH STREET, BEDFORD. Tel. 0234 52367

I enclose £ please send items marked

ROAMER TEN
ROAMER EIGHT
TRANSONA FIVE 0
POCKET FIVE CI

Parts price list and plans for

Name

ROAMER SEVEN 
TRANS EIGHT 0
ROAMER SIX
EDU-KIT
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YATES ELECTRONICS
FLITWICK LTD

ELSTOW STORAGE DEPOT, C.W.O. PLEASE. POST AND PACKING
KEMPSTON HARDWICK,PLEASE

ADD 10p TO ORDERS UNDER L2.
Catalogue which contains data sheets for most of the

BEDFORD components listed will be sent free on request.
5p stamp appreciated.
10<,, DISCOUNT TO ALL CALLERS ON SATURDAYS

RESISTORS
4W !Ara high stability carbon filrn-very low noise-capless construction.
}W Mallard CR25 carbon film -very small body size 7.5 x 2.5mm. 4W
Erie wire wound. 4W 2% ELECTROSIL TR5

Power Values Price
watts Tolerance Range available , ,'T

+
1877

4.70-2.2M0 E24 I Op ClBp
} 3.3M0 -10M11 Ell 1.0p 0.8p

1:
1011-IMOEl2 35p

1 1.0p
3p

ID- 3.90 Eli 0. 8p
* 5° 4.70-1M0 El2 I -Op 0.8p
4 104 111-100 E I 2 6p 5.5p

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

M ULLARD POLYESTER CAPACITORS C296 SERIES
400V: 0.001µF, 0.0015AF, 0.00220F, 0.0033AF, 0.0047AF, 21p. 0.0068AF, 0.01AF,
0.015µF, 0.022AF, 0.033AF, 3p. 0.047µF, 0.068AF, 0-1AF, 4p. 0.15µF, 6p. 0.22AF, 7}p.
0.33µF, Ilp. 0.471,F, 13p.
160V: 0.0IAF, 0.015AF, 0.022µF, 0.033AF, 0.047µF, 0.068µF, 3p. 0.1µF 34p. 0.15µF 44p.
0.22µF, Sp. 0.33µF, 6p. 0.47AF, 7}p. 0-68µF, Ilp. 1.0µF, 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 001µF, 0.015µF, 0.022µF, Op. 0.033AF, 0047µF, 0.068AF,
31p. DIµF, 4p. 0.15µF, 0-22AF, Sp. 0.33µF, 6}p. 0.47µF,131p. 0.68µF, Ilp. 1-13µF, 139.
1-5AF, 20p. 2-2AF, 24p.

MYLAR FILM CAPACITORS 100V
0.001µF, 0.002AF, 0.005AF, 0.01µF, 0.02AF,
Up. 0.04AF, 0.05µF, 0.068AF, 0.1AF, lip.

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each.DEVELOPMENT PACK

0.5 watt 5% Iskra resistors 5 off each value 4.70 to I MO.
E12 pack 325 resistors C140. E24 pack 650 resistors L4.70.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each.
(AF/V) 10/2.5, 40/2.5, 80/2-5, 160/2.5, 320/2.5, 500/2-5, 8/4, 32/4, 64/4, 125/4, 250/4,
400/4, 6,4/6.4, 25/6.4, 50/64, 100/6-4, 200/6-4, 320/6-4, 4/10, 16/10, 32/10, 64/10, 125/10,
200/10, 2-5/16, 10/16, 20/16, 40/16, 80/16, 125/16, 1.6/25, 6-4/25, 12-5/25, 25/25, 50/25,
80/25, 1/40, 4/40, 8/40, 16/40, 32/40, 50/40, 0-64/64, 2-5/64, 5/64, 10/64, 20/69, 32/64.

POTENTIOMETERS
Carbon track Ski to 2M12, log.or linear (log 4W, lie 4W).
Single, 12.p. Dual gang (stereo), 40p. Single D.P. switch 21p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250. 5000 and decades to 5M O. Horizontal or vertical P.C.
mounting (0,1 matrix).
Sub -miniature 0.1W, Sp each. Miniature 0.25W, 6p each.

ELECTROLYTIC CAPACITORS-MULLARD C437
100/40, 160/25, 250/16, 400/10, 640/6.4, 800/4, 1000/2.5, 9p. 100/64, 160/40, 250/25,
400/16, 640/10,1000/6-4, 1250/4,1600/2.5, 12p. 160/64, 250/40, 400/25, 640/16, 1000/10,
1600/6.4, 2000/4, 2500/2-5, ISp. 250/64, 400(40, 640/25, 1000/16, 1600/10, 2500/6.4,
3200/4, 4000/2.5, 18p.

SEMICONDUCTORS
AC107 ISp BC108 10p BFY52 22p 007 I 12p 1N4006 12p
AC126 lip BC109 10p BY' 27 12p 0072 12p I N4007 12p
AC127 12p' BCI47 13p i SZY10 209 0031 12p 2N2926R 9p
AC128 12p BCI48 13p BZYI3 20p 0082 12p 2N29260 9p
ACI31 Ilp BCI49 13p OA85 7p 00820 12p 2N2926Y 9p
AD140 SOp BC 157 14p 0A90 Sp ORPI2 SOp 2 N2926G 10p
AFI 14 20p BC158 14p 0A91 Sp 1N4001 6p 2N3055 60p
AFI IS 20p 8C 159 14p 0A202 7p I N4002 10p 2N3702 13p
AFI 16 20p BCI79 32p 0C26 45pI 1N4003 10p 2N3703 I I p
AFI 17 P 1BFY50 22p 0C44 12p 1N4004 10p 2N3707 13p
BC107 10p BFY51 22p 0C45 12p I N4005 12p 2N3711 10p

ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each.(µF/V): 10/12, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.

VEROBOARD
0.1 0 -IS

2} x 31 UP I6P
24 x 5 24p 24P
31 % 31 24p 24P
31- x 5 2.7p 27P

17 <24 75p 574p
17 x36 100p 78P
17 x 5 (plain) - 82p
17 x 31 (plain) - 601,
17 x 24 (plain) - 42p
24 x 5 (plain) - 12p
2} x 3/ (plain) - Ilp

Pin insertion tool Sip 52p
Spot face cutter 42p 42p
Pkt. 50 pins 20p 20p

JACK PLUGS AND SOCKETS
Standard screened 18p 2.5mm insulated 8p
Standard insulated 12p 3-5mm insulated Op
Stereo screened 35p 3.5mm screened 13p
Standard socket 15p 2-5mm socket Op
Stereo socket 18p 3.5mm socket Op

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180°, 5 pin 240°. 6 pin
Plug 12p. Socket Op.
4 way screened cable, 15p/metre.
6 waylscreened cable 22p/metre.

ZENER DIODES LINEAR 1.C.'s (D.I.L.) DIL Socket 14
400mW 5% 3-3V to 30V, ISp. 709 SOp 741, 50p and 16 pin. 16p

710 50p 748, 50p

BRUSHED ALUMINIUM PANELS
I2in x 6in w2.5p; I2in x 24 in = 10p; 9in x tin = 7p.

BATTERY ELIMINATOR L150
9V mains power supply. Same size as PP9 battery.

TRANSFORMERS
DOUGLAS GUARANTEED

12 or 24 Volts
Output V. & Amps. Ref. No. Price P. & P.
12V x 2 200 mA x 2 MT111 20.89 8p
12V x2 500 mA x2 MT213 CTt 8017 12p
12Vx2 1Ax2 MT 71 AT: 21.48 23p
12V x 2 2A X I MT 18 AT .. 22.04 29p
12Vx2 3Ax 2 MT 70 AT .. 2249 30p
12V x2 4A x 2 MT 108 AT .. *gig ny
12V x 2 IA x 2 MT 72 AT .. 13-33 32p

30 volts. All tapped at 0-12-15-20-24-30V
Out- Rel. No. Price P.P. Out Rd. No. Price P.P.
put put
Amps. 1 Amps.
500 mA MT 112 (.'I') 1.12 14p 3A MT 20 AT 2.04 30p

lA MT 79 AT: 1.50 28p 4A MT 21 AT 3.10 40p
2A MT 3 AT 2.23 28p IA MT Si AT 4.31 38p

60 volts. All tapped at 0-19-25-33-40.50V
500 mA MT 102 AT: 1.46 22p 3A MT 101 AT 3-91 39p

1A MT 103 AT 2.00 90p 4A MT 108 AT 8.08 39p
2A MT 104 AT 5.10 30p 8A MT 107 AT 7-47 50p

80 Volts. All tapped at 0-24-90-40-48-80V
000 mA MT 124 AT) 2413 21p 2A MT 127 AT 816 99p

IA MT 128 AT 584 28p 3A MT 125 AT 4-69 39p
AUTO -WOUND RANGE

Power Winding tapped at Ref. No. Price P. & P.
output
20 VA 0-115-210-240 MT 113 CT 2089 14p
76 VA MT 64 AT 21.72 28p

100 VA 0-116-200-220.240 MT 4 AT 12.16 30p
200 VA MT 85 AT 18.00 30p
400 V. Output et 60 HZ. SAL ITS AT Price P. & P.
C -D Ignition system by R. M. Marston 12.25 27P

Esq.
EQUIPMENT RANGE

Sec. Output (r.m.e.) Ref. No. Price P. & P.
3.0-3 V. 200 mA MT 209 CS t 20139 7p
9-0-9 V. 100 mA MT 13 CSt 2091 7p
12-0.12 50 mA MT 210 C418 1001 7p
20-0-20 30 mA MT 211 CS0 20.01 7p
0-20x2 300 x 2 MT 214 CT: 21.21 13p
0-8.9 X2 500 mA x 2 MT 207 CV: 11.46 19p
0-15-20 x 2 500 mA x 2 MT 205 AT: 21810 27p
0-15-27 x 2 500 mA x 2 MT 203 AT. i246 27p
0-15-27x 2 lAx2 MT 204 AT 11842 28p
10-12-0-12-20 700 mA (d.c.) MT 221 AT 11.11 24p

AT indicates open universal fixing with tags; CT is
open U -clamp fixing with tags; CS is open IT -clamp
fixing with P.C. spills; wlth interwinding screen; 1 un-
tapped 240V Primary; S Primary tapped at 210-'240V;
other Primaries tapped at 200-220-240V.
Oser BOO types Is stock through agents or direct. Send for
list.

DOUGLAS ELECTRONICS INDUSTRIES LTD.
(Dept. MO. 68). Thames Street. LOUTH. Lincs.

U.H.F. TV AERIALS
SUITABLE FOR COLOUR & MONO -

CHROME RECEPTION
All U.H.F. aerials
now fitted with
tilting bracket and 4
element reflector.

LOFT MOUNTING
SI ARRAYS

7 element L2.15. 11 element
82.75. 14 element E825.
18 element L3.75.

WALL MOUNTING c/w WALL ARM
AND BRACKET. 7 element L3.2.5. 11 element
L3.75. 14 element £425. 18 element L4.75.
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 element L4.

1 1 element 14.50. 14 element L4.75. 18
element £525.
MAST MOUNTING arrays only 7 element
DAS. 11 element £2.75. 14 element L3.25.asr.18 element L3.75. Completeassembly i -
structions with every aerial. LOW LOSS

cable 9p yd.
KING TELEBOOSTERS from L875. LABGEAR
all band V.H.F.-U.H.F.-F.M. radio mains
operated pre -amps [7.50. State clearly channel
number required on all orders. P. & P. on all
aerials 50p acts. 15p. C.W.O. min. C.O.D.
charge 25p.

BBC -ITV -FM AERIALS
W

'T. LI.25. EXTERNAL 'H' OF only Ll.
ITV (band 3) 5 element loft array L2-50.
7 element Ll. COMBINED BBC-1TV left
1+5 L275. I + 7 E3-50. WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre -amps from £3.75.
COMBINED U.H.F.-V.H.F. aerials I -I-5 +9 £4.
I +5 +14 iC4.50. I +7 +14 0. F.M. RADIO
loft S/D LI. 3 element £325. 4 element L3.50.
Standard coaxial plugs 9p. Coaxial cable Sp yd.
Outlet box 30p. P. & P. all aerials 50p, arcs. 30p.
C.W.O. min. C.O.D. charge 25p. Send 5p for
fully illustrated lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40.41 Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884

4 -STATION INTERCOM
."I

/ /
,... - ',,,t,,, 0.,,, .-7..

- .-.-- ZZit
-

. L7 25
10111.1 Solve your communica-

lion problems with this
4 -Station Transistor Intercom system (1 master and
3 Subs), in de -luxe plastic cabinets for desk or wall
mounting. Call/talkdisten from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gory, Schools, Hospital, Office and Home. Operates
on one 9V battery. On/off soda. Volume control.
Complete with 3 connecting wires each 86ft. and
other accessories. 1'. & I'. 40p.

MAINS INTERCOM
Na batteries -no wires. Just plug in the mains for
instant two-way, loud and clear communication.
On/off switch and volume control with lock system.coaxial
Price 512-40. P. & P. 55p extra.

INTERCOM/BABY ALARM

w ,

____ 3.35
Same as 4 -Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with tieft. connecting wire.
Battery 14p. P. & P. 25p.

,iiiir- 7i-onsistorrELEPHONE AMPLIFIER

i-oo -7.-46`. ' L2.99tillt,
Why not boost

- '1- -- business elli-
ciency with this incredible De -Luxe TelephoneAmpli-
fier. Take down long telephone messages or converse
without holding the handset. A useful office Md. On/
off switch. Volume control. Battery 14p extra. P. & P.
22p. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/11
DM KENSINGTON HIGH STREET, LONDON, W.8

282 Practical' Electronics April 1972



You'd have a job to buy abetter system at any price.
Ye it costs just £198.

And a couple of enjoyable weekends.
I hi , meticulously n-tegratec system do1Ll.justcethr.-- cost

demarctirrt cu-nposi
The AR -2000 Tuner/Amplifier p.--ovicies 4C watts output per :rs at a

istortiol le \.el of less than - and receives FM ste7oc DalS Lenc.-, Medium
& Short wavebuic_s w:t.1 ur mspouse.

The Garrard AP? ceck w:th ito Eh_iw cartridge is o- the sane srb quality.
And of the Ambassador zpeake.7s. i F Nev-s saii "pa-icrlarbpieseive

and dcung fall justice to large sca ernoral and orclestra_ n-tak .. this rncdel
should ..-eceive serious attentio- rorr those :vng a biome

Only the Heathki home mmtrudion system go,es you tbs. q1.31 -y at this
price. A-1.1. our step-by-step mstructior 3 and ull iagtory badcingslean that

yot. :wit go wrong. EN.En it yon.: get comple-ely stuoc o..r ejrt3 wi.l
find and rectify the _inut-e. Tuia ww guarantee.

and thirk If you ESSE11-blZr this sysa- in En a,erage
your labours w. I have teen r.ortharoLt 1,1.5O per hc-

Whi.71-1 makes i a p-ofitat le hobby,

Speakem Ee3MMt Ambassai Ir.

Deck: Ga-rard A? 3
with Shure 1341,7 cartricg,

044,4444

Tuner/t_mpliher I -b. I kit AR -2C30.

---

AR14 Stereo Ts tie, /Am] . 20. cans rms
of superb rep eduction au I_ rice £53
(less cabinet)

AD27Stereo Compac3 FM s7ereo timer. ARI7Stere, Tuner/Amp. I (wens rms
20 watts rms amp. Quality deck and car- output power. Kit tore, mess /loss
,dge. Kit price £86 (Inc. cabinet cabimt)

TRENT Ccrupdc Sp. aro.
10"x19"x8.1-Kopi

Please send me the FREE New 1972 t-Iaathkit Catalogue.
Name

Address

Heath (Gloucester) Ltd.. Glo ace: ter GL2 SEE PE 04/72 You can make it if you try.
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Of trap MO,

CN.240/2 Miniature soldering iron 15 watt 240 volts, fitted
with nickel plated 3/32" bit and packed in transparent
display box. Also available for 220 volts. Price £1.70

CN.240 Miniature soldering iron 15 watt 240 volts, fitted
with iron coated 3/32" bit. Up to 18 interchangeable spare
bits obtainable. This iron can also be supplied for 220,
110, 50 or 24 volts. Price £1.70
G.240 Miniature soldering iron 18 watt 240 volts
extensively used by H.M. Forces. Suitable for high speed
soldering and fitted with iron coated 3/32" bit. Also
available for 220 volts. Spare bits 1/8", 3/16" and '4" are
obtainable. Price £1.83.

Fer iSauder

E.240 20 watt 240 volts soldering iron fitted with
'4" iron coated bit. Spare bits 3/32", 1/8" and 3/16"
available. Can also be supplied for 220 and 110 volts.
Price £1.80.
ES.240 25 watt 240 volts soldering iron fitted with 1/8"
iron coated bit. Spare bits 3/32", 3/16" and "Y4" available.
Can also be supplied for 220 and 110 volts. Price £1.83

2e ,pats

Price £2.75

SK.1
SOLDERING
KIT
The kit contains a
15 watt 240 volts

soldering iron
fitted with a 3/16" bit,

nickel plated spare bits of 5/32" and
3/32", a reel of solder, heat sink,
cleaning pad, stand and booklet "How
to Solder". Also available for 220 volt

/' SK. 2
SOLDERING KIT
This kit contains a
15 watt 240 volts
soldering iron fitted
with a 3/16" bit, nickel
plated spare bits of
5/32" and 3/32", a reel
of solder, Heat Sink,
1 amp fuse and booklet

£2.40. "How to Solder"
Price

..mgorie, vamr,.
11,111Owt 4 WO
1144104 W
forafeeolorffr*WWWw.
SOUWO
tgliWoOko

MES. 12
A battery operated
12 volts 25 watt
soldering iron complete
with 15' lead, two
crocodile clips for
connection to car
battery and a booklet
"How to Solder" packed
in a strOng plastic wallet.
Price fl.95.

alltOSION MINEETuRE
SOLDERING IRONMODEL CCN b trio...re,printed chc4.....tc,

CCN.240 New model 15 watt 240 volts miniature soldering
iron with ceramic shaft to ensure perfect insulation
(4,000 v A.C.). Will solder live transistors in perfect
safety: fitted with 3/32" iron coated bit. Spare bits 1/8"
3/16" and '4" available. Can also be supplied for 220 volts.
Price £1.80
CCN.240/7 The same soldering iron fitted with our new
7 -star high efficiency bit for very high speed soldering
The triple- coated bits are iron, nickel and chromium plated.
Price £1.95

,  0

(4440"4, , .., 9 ,
1115,'"

-   E.-
.

sVil?.16tilliP

I enclose cheque/P.O./Cash

(Giro No. 2581000)

Name

Address
P E4

Ei Please send the Antex
colour catalogue.

Please send the following:

00000
from electrical, radio or car accessory
shops or from Antex Ltd., Freepost

(no stamp required) Plymouth
PL1 1BR Telephone 0752 67377/8
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JARGON

IN
common usage, "jargon" appears to have become

relegated to a term of disparagement. Complaints
concerning the use of jargon are generally intended
as motions of censure for some supposed grammatical
or lingual offence. True the Concise Oxford Dictionary
gives some rather unflattering definitions for jargon:
"Unintelligible words . . . barbarous or debased
language . . Other authorities assert that the much
abused word jargon is a perfectly correct and proper
synonym for a private or technical language. It follows,
of course, that a technical language is likely to be
unintelligible to those unfamiliar with the subject con-
cerned. But who can with reason argue that technical
language is improper or out of place in a technical
journal, for example?

Every profession and trade, just like every branch
of science and art, has its own private language, or
jargon. Contrary to some beliefs jargon is not always
an invention to bar or confuse the uninitiated. Usually
it serves a very practical purpose: it facilitates verbal
and written communication and, since it is generally
succinct and incapable of misinterpretation, allows for
economy in speech no less than in print.

Electronics, being a fast growing technology, has, not
surprisingly, built up its own large vocabulary of tech-
nical terms. Some of these have a very homely ring
about them, since they have been "borrowed- from the
common language. They are well used to describe
unequivocally the prevailing state of some given circuit
or its mode of operation. Many terms have been
specially coined, and they often create a vivid mental
picture of the circuit action they describe. Yet other
well known technical terms are formed from abbrevia-
tions or from the initial letters of complicated descrip-
tions relating to materials or manufacturing processes.
A custom that is Quite widespread in ordinary everyday
affairs, as well.

Without the use of this convenient terminology
detailed explanations of circuit operation would become
rambling, verbose discourses, tiresome to the reader
and a strain uoon his mental digestive system. This is,
perhaps, nowhere better demonstrated than in the case
of logic design where complex systems can be built up
from a large number of basic circuit blocks inter-
connected in various configurations, but with much
pattern repetition.

A knowledge and understanding of this special
vocabulary (or call it jargon, if you will) is an indispen-
sable part of training and education in electronics It
is the common language used and recognised by all
those involved professionally, in trade and industry; it
should be equally familiar to private constructors and
students. It certainly should not be disparaged. F.E.B.
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DOUBLE

TOE
LAMP

INVERTER
BY C.J. MILLS

Lights two 8W lamps from a 12V car battery.
Ideal for campers or for emergency lighting

I N this article designs for both a push-pull inverter
to supply two 12in, 8 watt fluorescent lamps and

a simpler unit to drive an 8 watt lamp will be given.
Both units will operate from a 12V d.c. supply.

The use of a high frequency of oscillation for the
inverters (20-30kHz) provides several advantages. It
gives a more efficient operation of the lamp and it
permits the use of smaller and more convenient
types of transformer such as the Ferroxcube pot
cores. Also, as this frequency is above the audio
range, there are no annoying whistles from the units.

PUSH-PULL INVERTER
Now that high frequency planar power transistors

are available at reasonable prices, the construction of
high frequency power inverters becomes attractive
because of the small size of transformer required.

As planar transistors are more prone to failure
under reverse bias conditions than others, inverter
switching circuits have to be modified to prevent this
by the inclusion of high speed diodes in the bias
circuit.

In Fig. I is shown the circuit of a 20 watt inverter
suitable for driving two 8 watt fluorescent lamps or
one 13 watt lamp. There is also a 230V d.c. outlet
which can be used for powering a shaver.

To understand the circuit action, assume that TR I
is off and TR2 on and ignore the effect of the
starting bias network. TR2 obtains its base current

from the feedback winding LI via C6 and will stay
on until this capacitor is discharged.

When the discharge current drops below the hold-
ing base current of TR2 its collector current drops
and it is switched off while TRI is switched on by
transformer action. The reversed feedback voltage
now holds TRI on until the capacitor is again dis-
charged and the cycle is completed. The timing of
the on periods depends on the exponential discharge
of the capacitors and therefore the CR time con-
stant controls the frequency of operation. With this
circuit a good square wave output can be obtained
at frequencies up to 50kHz and the low saturation
voltage of the transistors result in low dissipation and
high efficiency operation.

The secondary circuit has to provide three
separate heater supplies and sufficient volts to strike
the fluorescent lamps. The current for the lamp
LP2 is limited by the choke L6 which integrates the
square wave input voltage to give a triangular wave.
LP2 is supplied through a capacitor giving a

differentiated wave form.
The result of these wave changes is a more

efficient loading of TI.
SHAVER SUPPLY

To obtain a 250V d.c. supply for an a.c./d.c.
shaver, the voltage from L5 is switched via S2 to a
bridge rectifier. Small capacitors are added at the
output to boost this voltage.
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COMPONENTS . . .

DOUBLE LAMP INVERTER

Resistors
R1 1k0
R2 220
R3 22 0
R4 18 f2
R5 220
R6 22 0
R7 1k CI
All +W, 10% carbon

Capacitors
C1 0.047p1
C2 1,000pF 300V
C3 4,700pF 300V
C4 0.681tF 300V
C5 4,700pF 300V
C6 0.18/tF

Transistors
TR1, TR2 BD123 (2 off)

Diodes
D1, D2 IN916 (2 off)
D3 -D6 Silicon Bridge Rectifier 400V 2A

Switches
S1 5A single pole on/off toggle
S2 Single pole changeover

Transformer
T1 35mm Ferroxcube type FX2242

Choke
L6 25mm Ferroxcube type FX2240

Miscellaneous
Diecast box 4iin 3,' -in 2in, LP1-miniature

mains neon, LP2, LP3-8W miniature fluores-
cent lamps (2 off), wire (see text).
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Fig. 1. Circuit diagram of 20 watt inverter

R

0
0
0 0
o

0
000000000000000000000000000000

TI

Fig. 2. Assembly and wiring details of component board
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OUTPUT

Outline of Component
Board

D3- D6,51, S2, L6 and TI
shown removed from unit

Fig. 3. Interwiring details of case mounted components and the board of Fig. 2

COIL WINDING
The transformer consists of a 35mm Ferroxcube

pot core with the bobbin wound as follows.
First, about 10ft of 24 s.w.g. enamelled copper

wire is doubled and wound on to the bobbin evenly
until a double winding for L2 of 14 turns for each
half is obtained. Next, the 15 turn feedback winding
LI is added using 30 s.w.g. wire followed by a layer
of plastic insulating tape.

The main secondary winding L5 is now added,
this being tapped after 10 turns and another 220
turns then put on and insulated with a layer of
tape. Finally, two 10 turn heater windings (L3, L4)
are put on.

Each winding should be identified by different
coloured sleeving before fitting the bobbin into the
pot core.

To operate a 13 watt fluorescent lamp the turns on
L5 should be increased to 270 and one of the
insulated heater windings omitted.

For the choke L6 a 25mm Ferroxcube FX2240 is
used with 200 turns of 36 s.w.g. enamelled copper
wire wound on the bobbin.

CONSTRUCTION
A suitable case for the inverter is a 2in X 31in x

43in diecast box which can be used as a heatsink
for the transistors if these are mounted with mica
washers and plastic bushes.

Three holes are drilled in the case and fitted with
grommets for the input and output leads. Ideally
all output leads should be screened to reduce capa-
city coupling and radio interference to a minimum.

Assembly and wiring details for the inverter are
given in Figs 2 and 3. Here the circuit board should
be trimmed to fit inside the case and two holes
drilled to take supporting screws.

TESTS AND ADJUSTMENTS
The first test of the inverter should include some

means of current limiting to prevent transistor dam-
age under fault conditions. A series 10 watt wire
wound resistor of 2 to 3 ohms is suitable and should
be included in the battery line. An ammeter, if avail-
able, should be used to check the current.

With no loads connected and S2 switched to
"Shaver" the unit can be switched on for a short
period. If the neon lights this proves that the inverter
is oscillating; with no overheating apparent the
limiting resistor can be removed and the lamps
connected.

The relative brightness of the lamps can be
adjusted by trimming C2 or by adjusting the
frequency by trimming C6. Increasing this will
reduce the frequency which will reduce the voltage
drop across L6 and increase the voltage drop across
C2 with both lamps alight the current drawn should
be about 1.8A.

A test load resistor of between 5 and 10 kilohms
should be connected across the bridge output when
S2 is switched to "Shaver". The switch does not
stop' heater current being taken by the lamp, so to
prevent excessive current being drawn the inverter
should not be operated in the d.c. mode without a
load (shaver) connected.
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LAMP

INVERTER

SINGLE LAMP INVERTER
A circuit for driving a single 8 watt fluorescent

lamp is given in Fig. 4. As can be seen this is less
complex than the push-pull inverter, its working
principles being based on the well known Hartley
oscillator.

This particular configuration has the advantage
that the collector of TR1 can be connected to the
case which forms the heat sink. A disadvantage is

81

-L- 12 V

 Denotes start
of winding

Ti

DT 3201(coll ector to ease)

Fig. 4. Circuit diagram of single lamp inverter

Practical Lectronics April 1972

COMPONENTS . . .

8W LAMP INVERTER

Resistors
R1 1k S2

R2 68 I2
All 10%, +W carbon

Capacitors
C1 0.022p.F
C2 0.i/if

Transistors
TR1 DT3201 (Lucas) or MJE 520

Transformer
T1 Ferroxcube pot core type L A5

Miscellaneous
LP1-miniature 8W fluorescent lamp
Diecast box 41in x 2fin x 1+in, miniature "tomb-

stone" two pin lampholders, s.r.b.p. board,
wire (see text)

Fig. 5. Assembly and wiring details of the single lamp
inverter
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the risk of an excessive voltage appearing across the
transistor if the unit is operated off load. Whilst there
are a number of, protective techniques available
these were not found necessary providing the par-
ticular silicon transistor specified is used.

It is possible to strike the fluorescent lamp with-
out the heater supply if sufficient volts are applied
but this is not recommended as it shortens the life
of the lamp.

No attempt was made to switch out the heaters
when the lamp has struck or to switch the heaters
across the battery prior to starting as the additional
power consumed by the heaters is small and the
extra size and complexity of the switching required
was not considered worthwhile.

CURRENT LIMITING
The secondary voltage developed by the inverter

must be high enough to strike the lamp and this
voltage is higher than the normal running voltage.
The lamp provides a negative resistance load on the
inverter and a series impedance is required to limit
the lamp current and drop the running voltage to the
correct value.

The series impedance normally consists of a choke
for higher power lamps; a small value capacitor
(C3) is adequate.

TRANSFORMER
The transformer T1 consists of an LA5 pot core

wound as follows. The primary winding L2 is
wound on first using 26 turns of 26 s.w.g. enamelled
wire. The feedback winding (LI) is then added using
10 turns of 32 s.w.g. wire and in the same direction
as the primary. After identifying the ends with
coloured sleeves, wrap round a layer of plastic insu-
lating tape.

The secondary winding (L4) consisting of 350
turns of 36 s.w.g. wire is put on next, with a tap-
ping at 18 turns for a lamp heater supply. The ends
of this are identified and a layer of tape added. A
final heater winding, in the same direction as before,
of 20 turns of 32 s.w.g. wire (L3) completes the
transformer.

UNIT CONSTRUCTION
The next stage is to mount TR1 on a 41in x 2lin

x 1 in diecast box as in Fig. 5. The Ferroxcube pot
core is attached to a piece of s.r.b.p. board which

Interior of single lamp inver-
ter. The components board
should be insulated from the
case

approximately fits the box area. One method of
doing this is to fit 6B.A. soldering tags under two
adjacent screws on the pot core and to solder these
tags to pins fitted on the board.

After completing the component assembly, unit
operation should be checked. An a.c. meter or neon
can me used to check that the unit is oscillating and
producing a secondary voltage. Failure of the circuit
to operate is indicated by a low input current and
no secondary volts and can be due to a reversed or
shorted winding or a low supply voltage.

CONNECTING THE LAMP
When the fluorescent lamp is connected and the

normal supply voltage is applied, an initial glow at
the tube ends will indicate that the heaters are work-
ing and the tube should strike and light up almost
immediately.

To assist in starting during preliminary tests a
fine wire can be stretched between the metal end
caps and connected to one of the heater pins. This
may be dispensed with in normal use if the tube
is mounted close to a metal mounting bracket which
is connected to the metal end caps and one heater
winding.

When the lamp lights, small adjustments of bias
and frequency can be made to obtain the best per-
formance. The variable resistor VR1 should be set
for optimum light output with satisfactory starting
under the worst conditions (a cold lamp and a low
voltage battery).

The oscillator frequency can be adjusted by vary-
ing the capacity across the primary or secondary
coil until it is above the audio range. If measuring
facilities are available a frequency of 18 to 25kHz
is suitable remembering that the capacity of the
cable connecting the lamp to the inverter will have
some effect.

The final power consumption of the unit should
be about 0.6A at 12V.

P.E. BINDERS -----
Binders for P.E. are available from
Post Sales Department, IPC Magazines Ltd.,
68, Great Queen Street, London, W.C.2.
Price including postage, 85p
State Volume Number required

290 Practical Electronics April 1972



SPACfWAiCN
BY FRANK W. HYDE
RADIO TELESCOPE TO
REACH LIMITS OF THE
UNIVERSE?

A new radio telescope of very
large aperture (VLA) is to be set
up by the National Science Founda-
tion under Dr W. McElroy. This is
an outstanding project which will
make this aerial system the most
sensitive and greatest collector of
radio energy from outside the earth.

No final details are at present
available but the general design will
be in the form of multiple dishes
in a pattern 25 miles long. Situated
somewhere in the mountainous area
of south western America, it will
take four to six years to build at
a total estimated cost of 60 million
dollars.

The limit of range is claimed to
be between 13 and 16 thousand
million light years. Hitherto, the
limit of any array has been thought
to be 13 thousand million light
years because this is approximately
the limiting factor set by the speed
of light. Dr Edward David, who is
science adviser to the President, has
said that the project will put
America in the forefront of space
exploration by radio for many years
to come.

Carl Sagan, one of the pioneers
of listening for signals that might
emanate from other civilisations,
stated recently that an instrument of
such gathering power would be
ideal for seeking evidence of exter-
nal intelligences.

GRAND TOURS CANCELLED
The proposed grand tours of

space have been dropped from the
new U.S. space budget funding as
being too expensive when set against
the scientific value of data
recovered. This will be a dis-
appointment to many astronomers
engaged on studies of the solar
system.

Another project that has been
dropped is the Nerva programme.
This project for a 75,000lb thrust,
nuclear propelled rocket has been
under development since 1955. It
is to be replaced by a project to
study small 15,000lb thrust atomic
engines that can be used on un-
manned missions in the 1980's.
These missions will concern the
outer planets. It seems that this
means, in reality, only a postpone-
ment of the grand tours idea.

SKYLAB
There are three scientists among

the crew for Skylab space labora-
tory. This space station will go into
orbit for seven months next year.

The date for launch is April 30,
1973. A day later the first three-
man crew will be launched in an
Apollo spacecraft. They will meet
and lock on to the space station, the
crew will then transfer aboard and
work for 28 days in Skylab before
returning to earth.

If this first mission is successful
then about a month later the second
crew will journey to the space station
where they will stay for 56 days.
After their return and another wait-
ing period the third crew will go to
Skylab for another 56 days.

The work undertaken in Skylab
will be extensive and will include
observations of the sun with a
large telescope attached to the
station; observations of earth re-
sources and the weather; and experi-
ments in chemical, physical, and
medical effects of weightlessness.

The nine crew members together
with the six back-up crew will
represent more than a third of the
44 active astronauts. Those not
assigned to Skylab missions will be
undergoing training for the space
shuttle programme with the excep-
tion of the crews for Apollo 16
and Apollo 17 due for launch in
April and December 1972.

MARINER 9
Mariner 9 has been raised in

orbit a second time to compensate
for Mars effect on the spacecraft.
This effect is twofold; the direct
effect is the gravitational field of
the planet and the perigee point
has been raised from 1,388km
(862 miles) to 1,650km (1,025 miles).
This increases the mean orbital
period by some 79 seconds to
Ilhr. 59.min. 32sec.

Originally three 20 -day cycles
were allocated to complete the re-
vised mapping of the surface with
a fourth period in hand as reserve.
The great dust storm which raged
for so long has made it necessary
to complete this mapping in two
20 -day cycles with a third period
to cover gaps. The raising of the
orbit will facilitate this.

The other reason for changing
the craft's orbit is that the distance
between Mars and earth is now
rapidly increasing. This requires a
reduction in data transmission
time. The present rate is 16,200
bits/sec. Another important item is
that the Golstone antenna will have
to be assigned to the Apollo 16
mission. The new orbit places the
transmissions in the middle of the
Golstone viewing period ensuring
maximum transfer of data.

NEW VIEW OF MARS
The surface changes on Mars

have always excited the imagina-
tion from the time of Schiaparelli
in 1877. With the fading hopes of
life on Venus it was natural to turn
to Mars. Markings on Mars were
translated as being due to vegetation
of an elementary kind which ex-
tended with the release of moisture
from melting polar caps.

Even this interpretation is now
suspect. Again it is the pioneer Carl
Sagan together with Peter Gierasch
and Joseph Veverka who have been
responsible for directing attention to
other explanations. This team have
shown that the Viking landings on.
Mars will face difficulties as a
result of the dust storms and atmos-
pheric disturbances.

There is a special difference
between the generation of wind on
the earth and on Mars. Essentially.
the difference is that on Mars the
vertical relief is comparable with
the scale height. This is the verti-
cal distance over which the pressure
falls by half.

In the mountainous areas it means
that the isotherms follow the con-
tours of the relief. The result is
that if a horizontal wind strikes a
slope it runs into a steep thermal
gradient. It is possible that convec-
tive relief winds could attain
velocities of 250mph.

There are also global systems
which are seen to be dependent on
the seasonal heating and cooling of
the polar regions. If local and
global winds should reinforce one
another then speeds nearing
400mph could arise.

The highest velocities are found
over large basins and large plateaux
which are bordered by steep relief.
The velocities are many times
greater than the minimum required
to transport the dust.

Maximum activity should come
when Mars is at perihelion since the
effects of uneven solar heating
would ensue. It would appear then
that the growth of the dark areas
are due to wind activity. Radar
measurements have already shown
that the dark areas are zones of
high elevation. An extensive study
of the Syrtis Major area confirms
that the changes, seasonal and
secular, are in conformity with the
observation of windborne dust.-
Exit little green men?
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ALPHA
NUMERIC
!SPLAYS By R W Coles

Port

Decoding & Driuing circuits for cold cathode tubes
WHEN it is necessary to display the contents of

a memory or counter a special circuit is
needed to decode the B.C.D. into a one out of ten
output in order to drive a cold cathode tube. The
outputs of this circuit must be able to withstand the
high voltages present when driving these tubes. In
this month's article some of the methods of decod-
ing and driving are described.

UP ENERGISED

(LOGIC

DOWN. DE -ENERGISED

(LOGIC "0-)

A B c

5 POLE 2 POLE I POLE 1 POLE
c/o do ch do

A B C D
FOUR RELAYS

CONTROLLED BY

B.C. D. DATA

o 0 0 0 0

I i 0 0 0

2 0
1 0 0

3 1
1 0 0

4 0 0 I 0

5 1 0 1 0

6 0 1 1 0
7 1 I I 0

8 0 0 0 I

9 1 0 0 1

REQUIRED
CATHODE

B.C.D. DATA (1 LINES)

DATA INPUT

TRUTH TABLE

Fig. 2.1 A relay decoding tree using four relays to
switch the inputs of a cold cathode tube
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DECODING AND DRIVING CIRCUITS
The simplest way of energising a numicator tube is

to select the required cathode by means of a multi
way switch, the pole of which is earthed. This is
fine if such a simple system is compatible with the
display inputs, but in most cases data will be pre-
sented to the display in coded form, requiring some
method of decoding before application to the tube.

The code most used is the simple four bit (bit
means binary digit) code called B.C.D. (binary
coded decimal). A four bit binary group has 16
possible combinations, which by convention are
equivalent to the decimal numbers 0 to 15. In the
B.C.D. code only the first ten combinations are
utilised to represent the numbers 0 to 9, and if the
other six combinations are allowed to appear, they
represent error states. With this in mind we can now
look at the simplest way of decoding the B.C.D.
code, and using the decoded form to drive a cold
cathode tube.

Fig. 2.1 shows a circuit arrangement known as
a relay decoding tree, which consists of four relays
each controlled (energised or de -energised) by a
particular digit in the B.C.D. group. If a digit is a
logic "1" then its associated relay will be energised,
and if it is a logic "0" its relay will be de-energised,
each B.C.D. combination giving a unique path
through the relay contacts to the appropriate cathode.

Decoding trees of this kind can be very useful in
some applications, but have a number of disadvan-
tages common to all circuits which use relays, includ-
ing slow operation and short life. A solid state
decoder driver circuit overcomes all of the dis-
advantages of the relay tree, and today tiny i.c.s
are available which will decode the B.C.D. and
drive the numicator cathodes directly, all for less
than £1.

I.C. DECODERS
The availability of decoder/driver i.c.s at such low

prices makes it most unlikely that anyone would
want to go to all the trouble and expense of building
this sort of circuitry with discrete diodes and tran-
sistors, and there seems little need to discuss these
possibilities.

The first i.c.s produced to drive cold cathode dis-
plays were the now very common SN7441As. These
i.c.s form part of the TTL range of logic types, and
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Fig. 2.2 Internal diagram of the SN7441A integrated circuit decoder,'driver
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because of the relatively large number of components
integrated in each device, come under the sub-
heading of "Medium Scale Integration" (M.S.I.).

The 7441 has four TTL logic compatible inputs,
marked A, B, C, and D, and has ten outputs which
will withstand at least 55 volts in the off state, and
sink currents high enough to drive even large tubes.

INTERNAL CIRCUIT
The circuit of the 7441 is shown in Fig. 2.2. The

inputs to the circuit are first buffered and then
inverted to make available both true and comple-
ment data to the following decoding gates. Input
A is used to switch on either the emitters of the
odd number driver transistors, or the emitters of
the even number drive transistors, thus simplifying
the gating, which drives the bases of the output
transistors a pair at a time.

There are five pairs of output transistors, and these
are controlled by one three input gate (to decode
0 and 1), three two input gates (2 and 3, 4 and 5, 6
and 7) and the last pair by the ungated D input.
This decoding uses the minimal logic, and assumes
that the error states in the B.C.D. code (the binary
equivalents of 10 to 15) will never occur; if they
do occur, more than one of the ten outputs will be
enabled. Binary 15 for example, 1111, will drive
cathodes 7 and 9 at the same time, and this state
of affairs must not be allowed to occur.

ZENER DIODES
Note the Zener diodes between the collectors of

the drive transistors and ground, these are a modi-
fication to the original 7441 design, and account for
..he A suffix in the full SN7441A type number. Their
purpose is to prevent voltages appearing at the
collectors of the drive transistors which would
exceed their collector breakdown limit, and thus
force the transistors themselves to behave like Zeners.
Voltage spikes of up to the full positive supply volt-
age can occur at the cathodes of tubes driven by
transistors, and it is clearly better to limit these spikes
with a Zener than to let the transistor breakdown,
even temporarily.

The fact that these i.c.s will withstand only
a minimum of 55 volts on their outputs may be
puzzling some readers, this value seeming to bear
little relation to the already discussed supply voltage
range used by "Nixie" tubes. The point here is that,
unlike a relay tree, the transistor merely switches a
differential voltage (of at least 55V) which is sufficient
to reduce the voltage across the tube to a level below
its striking potential, and thus extinguish it. The
55V differential is quite small, and does mean that
the lower supply voltages specified for the tubes
must be used in order to be sure of extinction of
"off" cathodes. The voltage usually employed with
these i.c.s is of the order of 180V, 55V being a big
enough proportion of this to ensure correct
operation.
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Fig. 2.3 Internal diagram of the SN74141, an improved version of the SN7441

IMPROVED PERFORMANCE
It may have become apparent during discussion of

the 7441 device that there is room for improvement
in some of its characteristics; having all cathodes off
for error inputs would come in very handy as will
be seen and an increase in the 55V level would give
more freedom in supply voltage choice. These points
have not escaped the i.c. manufacturers, and a new
device which incorporates the improvements men-
tioned above and a few more besides, has recently
been introduced, the SN74141.
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LI

2 3 4 5 6 7 8 9 10

Fig. 2.4 The effects of zero suppression showing
how greater readability is achieved
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This new device is already available through sup-
pliers advertising in this magazine, and at the same
price as the 7441. The block diagram of the 74141
is shown in Fig. 2.3 and, as can be seen,
the basic principles are the same, the only
difference being that the 74141 has a full decode of
the input data, so that error codes will not drive any
of the cathodes, and the tube will remain off.

The differential voltage switching capability has
been raised to at least 65V with this device, and
other circuit improvements have been incorporated to
reduce switching transients and power consumption.

SUPPRESSION OF ZEROS
The invalid, or error code blanking, is useful

when leading or trailing edge suppression of zeros
is required in long displays. The effect of zero
suppression is to blank the display tubes in a system
which would normally show insignificant zeros, giv-
ing a resultant display which is very easy to read.
For an example of the effects of combined leading
and trailing edge zero suppression see Fig. 2.4.

The algorithm for producing the ripple blanking
effect is quite simple.

FOR LEADING EDGE:
If digit one is a zero-blank it
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Fig. 2.5 A practical circuit for ripple blanking with the 74141 i.c.
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If digit two and the digit before it are zeros-
blank it

If digit three and the digits before it are zeros-
blank it, and so on down the display from the left
until the first integer is encountered, after which no
more zero blanking is allowed.

If a decimal point is used in the display it is usual
to display the zero immediately preceeding the'point
if no integer is present, and numbers after the point
are blanked if necessary by the same algorithm as
used above, but this time starting from the right-
hand side.

FOR TRAILING EDGE:
If digit ten is a zero-blank it
If digit nine and the digit after it are zero-blank it
If digit eight and the digits after it are zeros-

blank it also.
This process continues until an integer is en-

countered, or until the digit after the decimal point is
reached, which is displayed regardless.

If a display holds all zeros the ripple blanking
will give

A PRACTICAL CIRCUIT
Blanking with the 74141 device is achieved by

forcing its inputs into one of the invalid states when
required, and part of a ripple blanking scheme with
this device is shown in Fig. 2.5.

The operation of this circuit is simply that the
7420 4 input gate detects a zero in the most signifi-
cant position and blanks it by forcing the 74141
inputs to binary 12. If the next most significant
position also contains a zero its 7420 output is gated
with the previous one to force binary 12 into its
inputs also. This system can be expanded to handle
any number of digits required, it can also be reversed
of course, to give trailing edge blanking.

There is one point to note. It may be necessary
to incorporate a Zener diode of 150V rating at the
anode of each tube, as shown; this has the effect of
clamping the anode voltage to 150V and is desirable
to prevent partial striking of some of the cathodes
when no current is being drawn by the tube during
blanking.

Next month: Incandescent filament display
devices.
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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.
This is YOUR page and any idea published will be awarded
payment according to its merits.

SIMPLE LAMP STROBE

THE circuit diagram in Fig. I may be of interest
to some of your readers. It was built especially

for a school production, where it was used for
special stage lighting effects.

The circuit consists of a six volt power supply,
using a mains transformer and a full -wave rectifier
(note: no smoothing capacitors). This powers a
simple multivibrator, whose frequency is governed
by potentiometer VR I. This feeds the gate of thy-
ristor SCR I via a small isolating transformer T2,
which in this case was a discarded transistor radio
push-pull type.

A 13A 400 p.i.v. SCR, fitted to a heatsink, pro-
vided excellent control for a 150 watt reflector lamp.
However, if the strobe is to be used for high speed
work, then low wattage bulbs (or a string of them
in parallel) should be used, as thermal inertia sets up
in the filaments of high wattage bulbs and light is
still emitted after the current has been turned off.
This may continue until the next pulse reaches the
filament, therefore not producing a true strobe effect.

I. Hunt,
Lower Hutt,

New Zealand.

240V
50Hz

0 °Sib

O

240Vc;

3

0v

.111,
MOW

UJT STEP -FREQUENCY OSCILLATOR

Fig. 2. Circuit diagram of unijunction oscillator

71-1E circuit in Fig. 2 will produce a sound of
I increasing frequencies until the highest one is

reached and then the cycle will repeat again starting
from the lowest.

The circuit is basically two unijunction transistor
relaxation oscillators cross -coupled by resistor R4.
When the circuit is connected to the supply, capaci-
tors CI and C2 start to charge up via resistors R5
and R3.

Because R5, C2 is the shorter time constant, TR2
will fire first and C2 discharge. When C2 again
starts to charge there is a voltage on Cl and C2
now charges via R5, R3 and R4. This will shorten
the time constant for TR2, due to Cl charging.
The unijunction TR2 now fires quicker and quicker
until TR I fires. The cycle will then repeat.

The cycle length is controlled by R3 and Cl and
the lowest frequency by resistor R5 and capacitor
C2. A wide variation of values for these com-
ponents is possible and those given in Fig. 2 are
only a guide.

This circuit would make an addition to the sound
effects board used in the War Games Computer.
Other possible uses include door bells and audio
alarms.

M. K. Cook,
Newcastle-upon-Tyne I.

ivA SCSI
4005
P.I.V.

Fig. 1. Simple mains lamp strobe circuit
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WHARFEDALE
SPEAKER BARGAINS
DENTON 2
SAVE 0.40
Sold in matched pairs for a
perfectly balanced stereo
system. Each Denton con-
tains an 8in. bass unit with
Sin pressure unit, coupled
by a Wharfedale crossover
network. Rated input:
18 watts maximum. Fre-
quency response: 65-
17,000H z. Impedance! 4/8
ohms. Cabinet 9Iin
I4in 13fin.
ALL SPEAKERS AVAILABLE IN TEAK OR WALNUT

List Price LASKY'S
£39'90 PRICE

LINTON 2
per pair

TRITON 3 £65.00 £53.50 £2
per pair

MELTON 2 £35.00 E25.50 El
per pair

DOVEDALE 3[45.00 0100 El
each

List Lasky's C & P
Price Price
f49.90 £39.95 E2

PAIRPER 23150
& P£2

ROSEDALE
each

UNIT 3
each

UNIT 4
each

UNIT 5
each

List Lasky's C & P
Price Price

£65.00 E50.00 CI

50p

50p

50p

C12 50 E9.70

£1800 £12.50

C26 00 L18-50

EXCLUSIVE TM -I
1,000 Ohms Volt MINI -TESTER

The first of Lasky's new -look top value meters, the TM -I
is a really tiny pocket rnultimeter providing "big"
meter accuracy and performance. Precision movement
calibrated to Sin of full scale. Click stop range selection
switch. Beautifully designed and made impact resistant
black case with white and metallic red/green figuring.
Ohms zero adjustment.
Size Only
3ain x x 1 }in
 DC/V: 0-10-50-250-  Resistance: 0-150k

1,000 at lk OPV  Decibels: - I0dB to
 AC/V: 0-10-50-250- 22dB

1,000 at 1k OPV  Complete with test
 DC CURRENT: 0-I mA, leads, battery and

IWmA s

LASKY'S PRICE ction185 C & P 15p

TM -S SK ohms/V POCKET
MULTIMETER

Another new look pocket rnultimeter from Lasky's providing top quality
and value. The "slimline" impact resistant case, size 41in x 2iin x loin,
fitted with extra large 2iin square meter. Readability is superior on all low
ranges; making this an excellent instrument for servicing transistorised
equipment. Recessed click stop selection switch. Ohms zero adjustment.
Buff finish with crystal clear meter cover.
 DC/V, 3-15-150-300-1,200 at 5k  Resistance:.0-10k;ohms,0-IM:ohm

OPV  Decibels: - 10dB to + I 6dB
 AC/V:6-30-300-600 at 2-5k/OPV  Complete with test leads, battery
 DC Current 0-3000A. 0-300mA and instructions.

LASKY'S PRICE f2-55 C & P 35p

LASKY'S NEW "LOW NOISE"
CASSETTES FROM the U.S.A.

Model Singles 5

C.60 llp LI45
C.90 48p 0:26
C.I20 66p 0.11
Post Each 7p 5 25p 10 40p 20 65p

10

L252
E4.39
L607

15

£4. 15
(6-48
E894

 MADE ESPECIALLY
FOR LASKY'S BY
FAMOUS MAKER

 BUILT-IN ALARM  MAINS OPERA -
BUZZER TION

OUT NOW! 1972
AUDIO-TRONICS
NEW REVISED EDITION
The great new 1972 edition of Lasky's famous Audio-Tronics catalogue
is now available FREE on request. The 44 newspaper size pages -
many in full colour are packed with I,000's of items from the largest
stocks in Great Britain of everything for the Radio and Hi-Fi enthusiast,
Electronics hobbyist, Serviceman and Communications Ham. Over
half the pages are devoted exclusively to every aspect of Hi-Fi (including
Lasky's budget Stereo Systems and Package Deals). Tape recording
and Audio accessories and don't miss LASKY'S AU DIO-TRO N ICS
CREDIT CARD SCHEME offering holders one month's interest free
credit up to L50. Send your name and address and 15p for post and
inclusion on our regular mailing list.

TMK MODEL 200 METER KIT
TMK offer the unique opportunity of building a really
first-class precision multimecer at a worthwhile saving
in cost. The cabinets are supplied with the meter scale
and movement mounted in position. The highest
quality components and 1% tolerance resistors are
used throughout. Supplied complete with full con-
structional circuit and operating instructions.
Specification
20,000 P.O.V. Multimeter. Features 24 measurement
ranges with mirror scale accuracy. DC/V and current:
2%. A.c.:V: 3%. Resistance 3/n. Special 0-6V DC
range for transistor circuit measurements.

ONLY

LASKY'S PRICE f4.60 C & P ISO

DIGITAL CLOCK SCOOP
 SHOCK AND  12 -HOUR ALARM

b., VIBRATION  AUTO "SLEEP"
is, PROOF SWITCH

 HOURS, MINUTESx.AND SECONDS12 -7 -OREADFF
 FORWARD AND

BACKWARD
TIME ADJUST-
MENT

 SILENT
OPERATION
SYNCHRONOUS
MOTOR

EXCLUSIVELY FROM LASKY'S in chassis form for you to mount in any
housing. The clock measures 41W x IIH x 37ID (overall from front of
drum to back of switch). SPEC.: 210/240V AC, 50H1 operation; switch
rating 250V, 3A. Complete with instructions.
HUNDREDS OF APPLICATIONS. COMPLETE WITH KNOBS

LASKY'S PRICE 16.50 C & P 25P

SPECIAL QUOTATIONS FOR QUANTITIES

BARGAIN
SCOOP!
PYE S.W. CAR RADIO
CONVERTER MODEL 2649
High quality transistorised and ultra compact Shortwave Converter
for use with any suitable MW (Am) Car Radio. Self powered for use
on 12V positive or negative earth systems. The model 2649 is simply
connected to the radio via the aerial socket and provides shortwave
covering in 9 push-button selected band spread ranges (13, 16, 19, 25,
31, 41, 49, 60 and 90 M) combined with the normal radio tuning to give
full cover from 3.2MHz 21.75MHz. On/off switch and by-pass switch
for normal MW radio use. Complete with mounting bracket fitting
and alignment instructions. Black hammer crackle finished case size:
6(W) Ii(H) 3}(D) in.
Made to sell
approx. L20 LASKY'S PRICE 1875 C&P 20p

Ca 1ESes y -'s Radio Limited
8,..nthes The Horne of Ho9h F4deloty

207 EDGWARE ROAD. LONDON. W2 Tel: 01-723 3271 42415 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01-580 2573

33 TOTTENHAM CT. RD.. LONDON. W.1 Tel: 01-636 2605
°Pin oll dog 9orn -6 p m Monday to Sotv,cloy

. Openo.Idoy.9orn -6p trI MON109 10 SOtUtday NEW CITY BRANCH. NOW OPEN
152/3 FLEET STREET. LONDON. E.C.4 Tel: 01-353 2833 109 FLEET STREET. LONDON. E.C.9 Tel: 01-353 5812

Open olldoyThursdoy.eotlyclostnialp.m.Solurday Openolldoy Thursday. golly closmylpm Sohodoy

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST. TOWER HAMLETS; LONDON, E.1 Tel.: 01.790 4821
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PRACTICAL ELECTRONICS

"SCORPIO"

ELECTRONIC IGNITION

SYSTEM

This Capacitor -Discharge Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable for
incorporating in any 12V ignition system
in cars, boats, go-karts, etc.. of either
pos. or neg. earth and up to six cylinders.
The original coil, plugs, points and
contact -breaker capacitor fitted in the
vehicle are used. No extra or special
components are required.
Helps to promote easier starting (even
under sub -zero conditions), improved
acceleration, better high-speed per-
formance, quicker engine warm-up and
improved fuel economy. Eliminates
excessive contact -breaker point burning
and the need to adjust point and spark -
plug gaps with precision.
Construction of the unit can easily be
completed in an evening and installation
should take no longer than half an hour.
A complete complement of components
is supplied with each kit together with
ready -drilled roller -tinned professional
quality fibre -glass printed -circuit board,
custom -wound transformer and fully -
machined die-cast case. All com-
ponents are available separately. Case
size Thin x 4}in x 2in approx.
Complete assembly and wiring manual
25p, refundable on purchase of kit.
Price: 11040 plus 50p P. & P. S.A.E.
with all enquiries.

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural progression
from our phenomenally successful Mk. I

and 2 Units. As before the drive voltage is
derived directly from the amplifier output
or across the speakers. The unit converts
the audio frequency signals into a three -
coloured light display; the colour depend-
ing on the frequency of the signal and the
intensity on the loudness of the audio
source.
The unit is constructed on professional
fibre -glass printed -circuit board material
and uses latest full -wave triac circuitry.
There is a master -level control, together
with -independent sensitivity controls for
each channel. The original minimum
ambient light level controls have been
redesigned permitting their use as faders;
allowing dimming from max. to zero at the
turn of a knob. R.F.I. suppression is
now incorporated as standard as well as
provision for D.J. "Pulse -Flash" controls.
The choice of two inputs enables
operation from both high and low
power amplifiers. Max. power I5kW per
channel at 240V a.c.
Complete assembly built and tested.
Size 9in x Tin x Sin.
Price DS cam paid. S.A.E. with all
inquiries.

DABAR ELECTRONIC
PRODUCTS

98a LICHFIELD STREET, WALSALL
STAFFS WS1 lUZ
WALSALL 34365
MAIL ORDER ONLY

OSMABET LTD. We make transformers
amongst other things

MAINS TRANSFORMERS
Prim. 200/240V a.c. TX6, 425-0-425V, 500 Ma,
6.3V 6A CT, 6.3V 6A CT, 0-5-23V 3a, 212-711; TX;,

425-0-425V, 250Ma. 63V 4A cT, 6.3V 4A CT 0-5-
6.SW, 3A, 17.50; TX2 250-0-250V, 150mA, 6.3V4A
CT, 0-5-61V, 3A, 14.06; TX5, 300-0-300V, 120mA,
6.3V 2A CT, 6.3V, 2A, 6.3V. 1A, 1445; TXS. 250-0-
250V, 65mA, 6.3V, 1.5A. 62.10; MTI, 200V, 30mA,
6.3V, 1A, 1140; MT2, 230V, 45mA, 6.3V, 1.5A, KM;
MT2A, 250V, 60mA, 6.3V. 2A, 11-95; MT3 Prim.
110/240V, Sec. 250V, 100mA, 6.3V, 2A, 12.25,
AUTO TRANSFORMERS
0-110-200-220-240V a.c. up or down fully shrouded
fitted Insulated terminal blocks. 30W 61.56; 30W
/140; 75W I8.10; 100W 6S-55; 130W 13.15; 200W
/3.90; 300W 15.56; 400W 11/180; 300W 17.50;
600W 6826: 730W 29.75; 1,000W 612-75; 1,500W
£18; 2,000W 124.76; 3,000W 1311: 4,000W 146.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V ex., 6.3V, 1.5A, 86p; 3A, 11.171; 6A CT,
21.80; 12V, 1.3A. 4123; 3A CT, 1140; BA CT, 12.70;
18V, 1.5A CT, 11410; 24V. 1.5A CT. SIM; 3A CT,
12-70; IA, 211.75; 8A, /A; 12A, 10; 40V, 3A CT, U.45.
MIDGET RECTIFIER TRANSFORMERS
For FW rect., size 10 x 2 x ltin, Prim. 200/240V a.e.
output, PPT1. 9-0-11V. 0.3A, PPT2. 12-0-12W, 0.25A,
PPT3. 20-0-20W. 0.15A, 1140 each; ditto, size 2 x 21
X ltin MTV!. 9-0-9V, 11, 88p: MTV'. 12-0-12W,
1A, MTV3. 20-0-20V. 0.73a. £1.211 each.
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. etc. tapped 3-7.5-15 ohms, A -A 6.600. 30W
(lane, etc.). 114.06; 50W, 3k0, A -A, 0575; 100W,
3k 0, A -A, EL34 (KTBIL etc.) 411.410 and to 400W.
LOUDSPEAKERS FOR POWER AMPLIFIERS
New, famous makes, 11W with tweeter, 24-75; 231V,
25410; 35W, 17.20; 10W, 110.00; NOW, 221.50;
E.M.I. 135 x 8in 10W, 3 or 8 or 15 ohms, 1245.
Ditto with two tweeters and Xover, 2440; Horn
Tweeters 2-16kHz lOW 8 or 16 ohms, 11.60. HI-FI,
8 x 51n 80,/1.86; 10 ',Bin 3 or 8 or 150, 1210.
G.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400 watts, with
price list of transformers and chokes specified, 26p.
LOUDSPEAKERS
21n 350, 21In 800, 21,In 250, Oin 300,60p each; 3tin
30, 4ln 1511, Sin 30, 5 x 3In 3 or 15 or 250. 905
each! 6 X 4in 80; 7 x 4in 30; 61in 30, 111.08:
8 x 5111 3 or 15 or 250. 111.43; Sin 30,61.86.
SPEAKER AUTO MATCHING TRANSFORMER ISW
3 to s or 13 ohms, up r down, 75p. P. & P. 15p.
MINIATURE MODEL RELAYS
1 x 1 x sin loz, with transparent cover, 2 C.O. in 0:
15; 20 or 30V Iii5aReirch.
BULK TAPE
Instant erasure, tape spools and cassettes, demag-
netizes tape heads, a.c. 200/250V, 2240 plus 24p P. & P.
AIRCRAFT BAND CONVERTERS
Covers entire aircraft band, 110-135MHz, fully
tunable, works in proximity of any a.m. receiver,
with battery, instructions, 1446 plus 25p P. & P.
PRINTED CIRCUIT ETCHING KITS
Comprehensive outfit; solutions and equipment to
make your own P.C. boards, instructions, EPA, P. &
P. 15p. Extra p.c. Boards 8 6in, 15p.
TAPE RECORDER MOTORS
A variety of uses, Blowers, Fans, etc., new. 230/250V
a.c. 60p each.
CONDENSERS
Paper: 0.01/2kV 123p; 0.22/800V a.c. 255; 0.47/700V
15p; 0.47/1kV 26p; 4/500V 26p. Electrolytics: 100+
200/275V 40p; 100 + 200/330V 150p; 100 + 60/450V
059; 350 + 50/323W 16p; 100 + 400/275V 204;
24/450V 10p; 2500/64V 50p.
BATTERY 114111IINATORE
(get rid of your batteries) for your transistor radio,
amplifier, cassettes, operates from the mains 200/240V
a.c., fully insulated, compact. Outputs: 6V 21.50; 9V
21.50; 71V W. 4 Philip. cassettes.

Carriage extra on all orders, etc., etc.
S.A.E. INQUIRIES -LISTS. MAIL ORDER ONLY

46 Kenilworth Road, Edgware, Middx. HAS 8Y0
Tel. 01.958 9314

RADIO, TELEVISION

AND AUDIO

TEST INSTRUMENTS
by Gordon J. King

C380. Postage 10p.

TAPE RECORDERS, by H. W. Hellyer.
f225. Postage 10p.

RAPID SERVICING OF TRANSISTOR
EQUIPMENT, by Gordon J. King. El SO.
Postage 10p.

110 INTEGRATED CIRCUIT PRO-
JECTS FOR THE HOME CON-
STRUCTOR, by R. M. Marston. El 20.
Postage 7p.

DIGITAL LOGIC BASIC THEORY
& PRACTICE, by 1. H. Smith. CI SO.
Postage 7p

49 EASY TRANSISTOR PROJECTS,
by R. M. Brown. 90p. Postage 7p.

1972 WORLD RADIO -TV HAND-
BOOK, /2 80. Postage 10p

BASIC THEORY & APPLICATION
OF TRANSISTORS, 90p. Postage 10p.

THE MAZDA BOOK OF PAL
RECEIVER SERVICING, by D. J Seal.
E3.50. Postage 15p.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books
19-21 PRAED STREET
LONDON W2 INP

Phone 01 -723 4 185

Closed Saturday I p.m.

NEW

15g5tt "{I5V4 Mal°
7 TRANSISTORS - GUARANTEED
PRINTED CIRCUIT - TESTED
DESIGN BUILT - INSTRUCTIONS

A great new 15 watt Hi-Fi amplifier is now available
at the low cost of a.m. lust look at the specifi-
cation-Power 15 Watts R.M.S. Frequency response
15 cs- I 9000 cs, 1. Id13 at all powers. Signal to
noise ratio better than -70 dB. Harmonic distortion
0-1",,. Input sensitivity 750 my into 2k. These
factors make the H. Electronics Hi-Fi amplifier the
herd at its price-order now

Hi ELECTRONICS.
105,Grange Road, London . S.E.25

Brunel

Technical (ollege Bristol

Deportment of Marine and
Aero-Electronics

Marine Radio Officers
The Department offers the following courses
for prospective Radio Officers in the
Merchant Navy -2 years' full-time course
leading to the Ministry of Posts and Tele-
communications General Certificate in
Radiocommunications. I term full-time
course leading to the Department of Trade
and Industry Radar Maintenance Certificate.
Conversion Course from 1st or 2nd class
PMG to MPT. General Certificate. MPT R/T
Licences (Full and Restricted). Marine
Electronics Diploma. Advanced Marine
Electronics Diploma.

Licensed Aircraft Radio
Engineers (civil Aviation)
A full-time course of two years duration
commences in September of each year. This
leads to the award of the Aircraft Maintenance
Engineers Category R Licence issued by the
Airworthiness Requirements Board.
All instruction and practice is carried out
with modern equipment and test instru-
ments, in well-equipped laboratories and
workshops at the College and on the Depart-
ment's own aircraft at Bristol Airport.
The Department also offers a course for the
Board of Trade Civil Aeronautical RT Licence.
For further information apply to - Head of
Department of Marine and Aero
Electronics,

Brunel Technical College
Ashley Down, Bristol BS7 9BU
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TAPE SPEED CONTROL

PERHAPS the following circuit (see Fig. 3) would
be of interest to your readers, and hence suitable

for inclusion in the Ingenuity Unlimited section.
The circuit was designed to regulate the speed of

the motor of a small capstan driven battery tape
deck, a Garrard two -speed two -track transport, now
out of production. The system should also prove
suitable for the regulation of speed of other port-
able deck motors, provided that they have non-
ferrous flywheels.

The pulse signal, consisting of "bursts" of sine
wave from the flywheel velocity detector, is fed via
Cl to the base of TR1, which is biased by potentio-
meter VR1 adjusted to give a collector -emitter volt-
age of six or seven volts. The output from TR1
passes through capacitor C2 to the base of the
Schmitt trigger TR2, which is biased to near
threshold by resistor R2. The output from the
trigger at TR3 collector is passed to the input of
the monostable TR4 and TR5 via C3. The leading
edge of the monostable output waveform is
sharpened by the "speed-up" capacitor C6 to give a
fast switching pulse at TR5 output.

The values of C5 and R8 were chosen to give a
pulse duration of about ten milliseconds, as the basic
pulse repetition frequency is roughly 30Hz at a tape
speed of 3fin per second.

The monostable square wave output (of constant
amplitude and duration, despite variable frequency)
is fed to an integrating network consisting of R12,
D1, C8 and VR2, where varying frequency causes a
proportional varying d.c. voltage to appear across
VR2. This potentiometer is set for the final motor
speed and acts as a potential divider providing base
voltage for the common collector d.c. amplifier TR6.

When the voltage at the base of TR6 exceeds the
base -emitter voltage (approx. 0.6V) the transistor
starts to conduct, making the anode of diode D2
less negative. When the anode -cathode voltage of
D2 falls below the Zener voltage, the Darlington
pair TR7 and TR8 switch off. Hence the motor
power is reduced, the flywheel speed and pulse
frequency fall. The centrifugal governor contacts
should be connected together.

U

When the system is switched on, near full voltage
appears across the motor, which promptly runs up
to a speed where the integrating circuit voltage out-
put causes TR6 to conduct heavily enough to
decrease motor power. The motor speed then holds
satisfactorily stable, although there is slight "hunt-
ing" about the mean flywheel speed set by VR2.
This may be reduced by placing a 1,000µF capaci-
tor across the motor terminals. There is also some
possibility of the logic circuitry being falsely
triggered by armature noise from the motor. This
may be cured by decoupling the supply line and/or
stabilising the power supply.

The sensor could consist of a small "button"
permanent magnet ("Eclipse" type) with as much
38 s.w.g. enamelled copper wire as will fill the mag-
net limbs and wound over paper insulation. How-
ever, this sensor has not been tried in practice as
the prototype used the magnet and coil assembly of
a small magnetic earpiece. As the input voltage is
not critical there is no reason why the afore-
mentioned system should not operate.

The flywheel markers were four short pieces of
18 s.w.g. soft iron wire stuck to the flywheel circum-
ference at equally spaced distances. The sensor
was mounted close to the flywheel periphery (less
than 2mm air gap) and provided triggering down to
speeds of 30 r.p.m.

If dual speed operation is required potentiometer
VR2 should be duplicated in parallel, with a change-
over switch provided between the base of TR6 and
the resoective wipers of the additional potentio-
meters. The required speeds may then be separately
set on the potentiometers, calibration being carried
out using a measured length of tape and a stopwatch.

The power transistor TR8 must be mounted on a
heatsink approximately 15 souare inches of either
copper or aluminium sheet.

J. D. Watson,
West Worthing.
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Fig. 3. Circuit diagram of the tape speed controller
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CARAVAN FLASHER UNIT

WAS recently amazed when I discovered the price
I of heavy duty motor car flasher units, used when
a trailer or caravan is being towed. These units
simply accommodate the extra indicator lamps with-
out upsetting the timing of the indicator, and to my
mind, this simple task does not justify its cost.

The circuit shown in Fig. 4 is an extremely simple
modification to a car's existing indicator circuit, the
only extra components being two 12V relays (single -
pole change -over) which may be purchased fairly
cheaply.

A further modification, at a slightly extra cost,
would be to make RLA a double -pole change -over
relay and wire as the other contact and a switch
shown dotted in Fig. 4. If SI is depressed and the

UNISELECTOR PAPER FEEDER

+12V

NA

ov

'LE 'RIGHT'

TRAFF1CATOR

FLASHERUNIT

TRAILER OR

'I
mit:1.

/14

H

ILA2

0

I I

U(

SI /
I

Fig. 4. Caravan or trailer flasher unit

trafficator switched to the "LEFT" position, ALL
the six indicator lamps will flash on and off, con-
stituting an emergency warning system in the event
of an accident or breakdown.

L. Musworth,
Lancs.

THE IDEA to use a uniselector as a capstan drive
for a paper recorder or seismograph was

originally thought of as an alternative to the revolv-
ing disc system which had a somewhat restricted
recording period. The circuit Fig. 5 provides vari-
able paper tape speed from 2mm to 25cm per
minute.

The unijunction TR1 generates positive going
pulses, which are controlled by VR1. These are con-
veyed to TR2 by C2 which inverts the pulses and
switches on TR3 for the duration of each pulse.
Normally no heatsink is required for the power
transistor TR3.

The uniselector used was a small 5011 type and
was marked T30338C. When all the switchgear is
removed a 1.8cm shaft is revealed which can be

CAR ALARM TIMER

HAVING purchased a car alarm quite recently I
was amazed how many times I forgot it was

there and released a fearful blast from the car
horns.

The circuit diagram, Fig. 6, shows a simple 4
to 12 seconds timer. The switch Si is the trigger, it
can be either the "tremor" switch supplied with
burglar alarm kits or, as I have used, a pressure
switch underneath the driver's seat cover.

When you leave the car you set the alarm by
closing the toggle switch S2. When you get back
in the car and sit down LP1 lights, this tells you
that you've got about 6 seconds before the horns
blast, so you open S2 and all is well.

The capacitor C2 across the relay holds the horn
on if a real theft is going on. The transistors TR1
and TR2 can be any germanium general purpose
types, i.e. 0071 or 0081. The lamp LP1 can be
a l.e.s. 12V type (or 6V for motor cycles).

I. Davey,
Hinckley, Leicester.

Fig. 5. Circuit diagram for paper feed controller

extended by a sleeve. This is used together with a
sprung jockey wheel to feed the paper from a roll.

B. Darnton,
Sherfield English, Hampshire.

Fig. 6. Circuit diagram for a simple 4 to 12 second
delay timer for a car burglar alarm
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BUDGET HIGH-FIDEILITY EREO, SYSTEMS

P1:1:NIE STI-7REO SYST 175111 \ ,-f lie
ant., manna! recant player 11101

fitted stereo Immo ceramic cartridge with diamond styli". and orated in teak
knish plinth with perspex cover and two matching teak finish loudspeaker
+yst eon, Absolutely complete and supplied ready to plug in 11111 play. 80o
amplifier has an output. of 5 watts per channel with inputs for ceramic and
magnetic pick-up, tape and tuner stns tape output smItet and headphone socket.
('ontrols: Bays, Treble, Volume, Balance, Selector. Mono/Stereo switch. Head-
phone socket. Power onadr. Black leatherette cabinet with aluminium front
panel. Size I 2lin X in X 2:111. (Amplifier available separately if required
21646. Carr. 40p.)
PREMIER STEREO SYSTEM "TWO", as above bill e ith 4:arra,1 SP -25
Mk. III 81111 magnetic cartridge --ONLY SOIL Carr. £1.7,5.

PR EMI ER STEREO SYSTEM "THREE." This
co.ists of K LINGER KC903 stereo amplifier
giving ti watts rms per channel with Bass. Treble,
Vigil... and Balance font rids. Inputs for Magnet ii-
asol ceramic pick-up, toner, tape in and out. Stereo
earphone socket. Garrard SP25 Mk. III in teak
finish plinth with cover and fitted Sonotone STAIICD
diamond stereo cartridge. A pair of HMF Speakers
sire X 10:in X Dili fitted EMI units complete
the matching system. ONLY 157,75. Carr. 41-75.

carr. Cl 75

FREE
all leads
and plugs
supplied free
with all
systems

PREMIER HI-FI OFFERS!:
Philips 580 Stereo
Amplifier (List £2900) £23.00
Rogers Ravensbrook 11
Stereo Amplifier in teak L39.50case (List £52.50)
Rogers Ravensbourne
Stereo Amplifier in teak £49.00case (List £64)
Metrosound ST2OE
Stereo Amplifier in teak L28-50case (List £39.50)
Goldring GL75 £29.00less cartridge (List £41.61)
Garrard SP25 111 with
Goldring 0800 cartridge £15.50(List 128.35)
Garrard AP76 £19.5less cartridge
Garrard AP76 with G800,
ready wired to 5 -pin din £.29.95.in plinth with cover

SP25 Mk III SPECIAL!
B d SP2.5 lIk. III Single

NEW LOW COST PREMIER 800
STEREO AMPLIFIER

- Record Player. Fitted
Goldring 11800 Magnetic
Stereo Cartridge. Complete

with Rigidis TeakCover.
iiiimiir N.

-V--, 411=>411!Le Total list Pei., 0, cr E34.
PREMIER El 8.90

'9"7 t MO
- 4,1 0PRICE

P. & P...-,01,
_ 1

HI -H STEREO
HEADPHONES
Designed to the highest
possible standard. Fitted
2/in speaker units with

.
,oft padded em stuffs.
.Adjustable headband.

1 S ohm Impedance. Corn-

A truly high quality stereo amplifier -compare th-
the price. Output::. watts per

channel. Frequency response: 30-20,000Hz t 2db.
Distortion: I'', . Output Impedance 8 ohms non]. Inputs
equalised to RIA.A.
Magnetic 4rnY. Ceramic 100nIV. Tuner 100111V.
Tape 100mV. Tape out 150mV. Din sockets for inputs
and outputs. Mono/Stereo switch. Stereo Headphone
socket. Attractive slim line design black leatherette
cabinet with aluminioni front panel. Size 12/in x
6:in '2:in._ plete with Oft lead and

Or. ---,
------ ...-7...`n

stereo jack plug.

i

- Am... 22.47 P' a P25p

x

ONLY £16.25 C.114;"

'MpTEklirpElopliT ET II ()SCOPE SET LOW inip. 51'25.

MONO STETHOSCOPE SET Low imp. 52P. P. a P. lop

" WELLER EXPERT"_ s===, i, r- SOLDER OPT.-.2 gayes time and simplifies soldering
in the home and dept.Garrard 401

Transcription Unit £28.00(List £40.15)
E.M.I. I3x8in. HI-FI SPEAKERS

Fitted two 21in tweeters
and crossover network.

service
/ - k

Two position trigger gives It/. dual heat 100/140 watt. 240 volt A.C.
[ £425 P. '' P.30p

Garrard 2025 T/C with
Sonotone 9TAHC Diamond £9.97Cartridge
Garrard 2025 TX with
Sonotone 9TAHC Diamond
Cartridge ready wired in £12.45teak plinth with cover
Carriage and Insurance 50p extra any item.

Available with 8 or 15
impedance.

. :
ohm

capacity TAY . }11 r'aundd-

new.
E3.47

"Weller Marksman" Soldering Iron

11.50 1'.
kin pencil bit, 25 watt. 240 volt A.C.

I 1,R

" VERITONE " RECORDING TAPE -
-

SPECIALLY MANUFACTURED IN U.S.A. PROM EXTRA STRONG
PRE -STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSIL1SED to ensure the moat permanent base. Highly resistant to break- a, .011.
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth i 0-
output throughout the entire audio range. Double wrapped attractively boxed.

. _. ....

28p LP6 51. 1200' P.V.C.VA :: 24Z: LTA"...
2175p twitone

r.c.i.n.aTEIS 37p DTI Sr INS POLYESTER 12
,..DT: 31' 600' POLYESTER 57p TN of- 2400' POLYESTER 21[87 . , ... .

SP5 5 600' P.V.C. 42p SF7 r 1200' P.V.C. 62p
LP5 5" 900' P.V.C. 509 LP7 7' 1800' P.V.C. 75p

LL

FREE

at

TAPE CASSETTES

C60 ( ) 37n
3 for

,6n0in., _ . 51.03

0 CI' II
C90 (rnij 62p IN,
IS 1 2 0 Grn ) 87p 3 for

12[55 o _____ P. & P. 51,
Cunha Read Cleaner with every 10 cassette,
purchased

Mc n be supplied with library cases
3p extra each.

TD5 5' 1200' POLYESTER 75p DT7 7' 2400' POLYESTER 81 23
TT7 7' 3600' POLYESTER 12 50TAPE SPOOLS l' 5y, 5', 51'. 7' 9p.

[

iv 14. Iwo TIP... POL
Post and Packing r bp. 5', 5I- Sp, 7' 10p. (3 reels and over Pont Free.)

aMingliii
TOTTENHAM COURT RD

23,TOTTENHAM COURT ROAD, LONDON, W.1 Tel: 01-636 3451 [Mrs I
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HENRY'S LOYTtOST FIRST GRADE °'"tr BRANDED WIRAlicres!idatg,OVRIToRGAEVITIgiTURCATIDREERIP(51%
BY ATES EMIHUS FAIRCHILD FERRANTI I.T.T. MULLARD  NEWMARKET PHILIPS R.C.A. TEXAS

TRANSISTORS
A SELECTION FROM OUR LIST

A AY30 10p
AAY42 16p
AAZ13 10)
A AZ15 lOp
AAZ17 10p
AC107 Up
AC126 80p
AC127 UP
AC127Z 600
A('128 SOP
ACI76 SOP
AC187 UP
AC188 Up
1(7E17 110)
ACY16 Up
ACE19 Up
ACY20 20,
ACY21 20p
ACY22 10p
ACY39 66P
ACY40 Gip
ACY41 Hp
A('Y44 UP
ADI40 60)
ADI49 609
A D161 86,
ADIA2 1100
AF -114 UP
AF115 P.69

1,1113 Up
AF117 SOp
AF118 600
10124 Up
A F125 SOp
A F126 20p
A F127 My
A 1,139 79:09

AF180 600
AFISI 46p
AF1N5 601,
A F186 400
A 0239 40y
110/28 226
ASY27 SOP
AtlY29 25p
A9Y29 SOp
ASZ21 66P
BA100 150
BA102 SOP
BA110 26p
BA115 7p
BAX13 Op
BAX16 79
BAY31 79
BAY3s 16p
BC107 lOp
BCIOM 10p
BC109 lOp
B(109C 12P
BC113 109
BC114 SOp
BC115 20p
BCII6 20p
110116.1 269
BC117 SOp
110110 SOp
110119 800
BC134 20p
BC135 160
Bc 136 200
BC137 20P
BC139 SOp
BC 147 12p
111' (49 10,
BC149 12P
BC153 SOp
BCI54 20P
110107 169
BC169 ISp
BC169C 16P
BC177 20P
1111714 200
FIC179 SOP
B('112L 10p
BC1/13L 10p
a1'164L 1/2p
13(5212L 12)
BI213L 150
510214L 160
BCY30 Up
BCY31 40p
B('Y32 111),

BCY33 SOP
B('Y34 Up
BCY38 46p
BCY39

51.00
BCY40 00,
BCY70 160
BCY71 SOp
B('Y72 16,

8D115 76,
817123 Up
011124 SOP
BD131 760
BD132 SOP
BOY 11

AI 60
B DY 17

51 .30
BDY38 UP
BD17130

AI 00

BF115 UP
BF154 209
BF158 111
BF139 UP
BF180 UP
BF194 lip
80190 Hi
BF196 lip
BF107 Dip
BFXI3 UP
BFX29 UP
BFX30 UP
BFX64 16P
BFX85 SOP
BFX86 Sir
BFX87 UP
BFX738 SOP
BFYIO UP
FiFY50 lOp
801751 20r
RFYS2 ft0P
BFY53 161)
BFY90 06P
138 X20 160
RSV!) 200
11711(27 16p
BST95A 120
138E95 120
BI' 100 12116
8E100 16,
0E126 12,
13E124 16p
BE162 90,
Brno Up
BYZI1 SO,
6E212 80,
BYZ13 Up
BZ1(7611 00

ET102 Up
ET103

GET11146o
GPT113 Up
DET114 200
(:ET115 SOP
DET116 66P
GE7010 46p
DET1192 800
(tECI113

61 .60
11M378A 16P
M (T101 Up
MATI21 Up
MC724P 00)
MJ420 80)
51J421 600
51221401

11 10
MJ2901

Al 50
MJE340 6011
MJ E370 110,
MJ 5:371 805
MJE520 769
MJE521 70,
MJ E2955

£110
MJE3055

75p
NIPSAOSUP
MPSASO SOP
MPSA70 16p
MPSCO6 60,
MP81'56 66p
N K T214 SOp
NKT216S6p
N KT403 761/
NET404 16p
015 26p
0110 Up
0A47 10,
0A70 10,
0A79 10,
01131 Op
0A90 Op
0191 7P
0A95 7p
01200 7o
01202 10p

006 Sip 211303 18,
0C20 116P 211304 32p

211305 Up
211306 Up

OC2 406
0(524 40,
0C211 409 211307 Up
0026 Up 211308 Up
0020 40p 2N1309 Up
0029 110, 211613 *Op
0(735 I05 212147 730
0034 1104 2712160 40,
0042 40, 212217 Up
0043 Up 212218 lOp
01:44 16, 2512216A
0C415 12,
0070 lip 212219 20,
0071 lap 2122191
0072 BO, Sas
0075 Up 212220 Up
0076 Up 212221 10,
0077 40, 2122219
0031 SOP 300
OC8ID SOp 2N2222 *Op
0081Z 40) 2122221
0093 UP Up
0034 Up 212369 160
00139 Up 2123691
032140 40, 16p
00141 00, 212546 40,
0(7170 Up 2712904 SO,
0C171 80, 27729041
00200 401 Up
032201 760 212905 14p
00202 110, 2129051
0C206 96p UP
OCP71 97, 212906 Up
ORP12 140 2129061
011P40 400 Up
8T140 16, 212907 Up
ST141 110, 2129071
TIP29A 60, UP
TIP30/1 110p 212925 160
TIP311 SO, 212926 10,
TIP32A 70p 213011 SOp
TIP33A 213053 1701)

11 00 213054 60p
TIP341 213055 76p

11 60 213525
TI843 40p 11 00
51050 Hip 213614 65p
TI851 10p 213702 100
T1852 10p 213703 100
T15160 18p 213704 lop
TI861 20p 213705 10P
TH462 Up 213707 lip
V405A Up 213701 10p
VR525 Up 213714
WOI SOP 8200
WO6 460 213715
ZTX 107 lOp 12.20
ZTX108 ltp 213716
ZTX109 140 £286
ZTX300 12p 213771
ZTX301 161/ 82.00
ZTX302 /Op 213772
ZTX 303 200 12 06
ZTX304 Up 213773
ZT X 500 16, 8486
ZTX501 15, 213791
ZT X502 sop 12 76
ZTX 503 17p 213019 Up
ZTX504 400 213020 14p
ZT X131 Sip 213823 60P
11914 7p 213924 969
07916 .100 213903 20)
114149 7p 213906 Up
1844 7p 214059 120
18921 7p 2114061 12p
114922 Op 2114062 127
2(1301 Up 2N4269 12p
217302 80p 214290 120
20303 sop 214971 UP
2N404 /Op 215457 SOp
21694 15p 215459 16P
21697 16, 215459 40p
257699 Up 411250 60p
21706 10p 40360 40p
217069 12p 40361 40,
21709 160 40362 60)
21930 200 40430 0100
21987 40, 40543 86,
2N1131 Up 40594 11.06
211 1132 Up 40595 1106
211302 111, 40636 11 10

Full transistor
list available-
send for your

Ira* copy today!

H EN RY'S Los INTEGRATED CIRCUITS

BRA BRANDEDULL SPECIFICATION TTI,74 SERIES
FAIRCHILD, I.T.T. AND TEXAS

DEVICES MAYBE MIXED TO QUALIFY FOR QUANTITY PRICING
Is DegerIptlee 1-11 12-24 11444 1,:. :._ 5r.;

27400 Quadruple Input NAND gate, .. .. Rip 130 140
7401 Quad 2 -input open collector NAND gate. .. 1111, 180 Hp 110 111,
7405 Quad 2 -Input NOR gates .. .. .. 1114 lip 14p 140 lip
7408 Quad 2 -Input open collector NAND oaten .. 20, lip lip 140 lip
7404 Hextuple Inverters .. .. .. .. Wat lip lip lop 150
7406 Hex inverters with open collector outputs .. 1100 lip lip 14p lip
7410 Triple 3 -Input NAND gates .. .. .. 10, lip lip 14P HO

,"P I'llp
sap

IN:
7418 Dual 4 -Input Schmitt triggers
7410 Dual 4 -input NAND gate. .. .. .. Up 18, lip
7430 Single 9 -Input NAND gates .. .. .. Illy 1/p 16,
7440 Dual 4 -Input NAND buffer gates .. .. Mk lip lip 14p IlLP
7411 BCD-DecImal decoder/Nixie driver .. 76. 71p 709 Np 169
7442 BCD -Decimal decoder (4.10 -line) TTL 0/P .. 71, 710 706 Np Up
7 443 Knees. 3 -Decimal decoder TTL outputs .. Ll  ill Up OOP 909 70P
7447 BCD -Decimal 7 seg. decoder/indicator driver 11.75 11.60 1145 1110 6145
7444 BCD-Decinul 7 seg. decoder/driver TTL 0/15 51.75 /1.60 11.45 /1.30 11-15
7460 Expand dual 2 -input AND -OR -INVERT gates lap lip lap 140
7461 Dual 2 -wide 2 -input AND -OR -INVERT gates 20p lip lip 1::

lip
7468 Quad 2 -Input expand AND -OR -INVERT gate. 20p lip lip 14P HP
7414 4-yride 2 -input AND -OR -INVERT gates .. 20p 1110 lip 140 119
7614 Dual 4 -Input expanders ., lip lip 14p 112,
7470 Single J -K flip -bop (gated inputs) .. .. 1100 270 Up Up /Op
7471 Single J -K flip flop (gated input.) .. .. 1100 27p Up Illp 201/
7172 Dual J -K flip flop .. .. .. .. 404 87, UP UP 1011
7474 Dual D flip flop .. .. .. ..
7476 Quadruple bistable latch .. .. It ;39, It It: try

gii: 28,7478Dual J -K flip-flops with Preset and Clear .. 40p 37p 349
7480 Dated Full Adder .. 80p 7517 070 Sbp
711 16 -bit read/write memory 11.25 11.15 11.10 11.00 900
7482 2 -bit binary Full Adder 87p 80p 70p 65p 60p
7483 4 -bit binary Full Adder .. .. 11.00 90p 850 80P up
7484 16 -bit RAN with gated write inputs . .. 900 85p 80p 7355pp 73310p

7486 Quadruple 2 -Input Exclusl7e OR gates .. 45p 4117 38p
7490 ROD decade counter .. .. .. 75p 70r Np Os Qs

116p 90, Up 70P7491 9 -bit shift register ..
7492 Divide twel, e counter

. 769 7011 81P Qs 6611
7498 4 -bit binary counter .. .. 75p 700 OOP Up:::7464 Dual entry 4 -bit shift register 760 Qs lip
7496 4 -bit up -down shift register .. 714 709 Qv Oh
7494 5 -bit parallel/serial in/out shift register .. 11.00 97p 95p 90p 8317

74100 51 -bit bistable latch .. .. .. 12.50 0240 13-00 11.71 £1 -SO.. /1-0080p 70074118 Hextuple Set -Reset latches ..
60p 95g:

90p41p
74121 Dlonostable multivibratora ..
74141 BCD -Decimal decoder/Nixie driver .. .. 11.00 96, 90p

46p110p

74146 BCD-Decirnal decoder (1- 4 -line) TTL 0/P .. II 60 11 40 11.80 11-10 1117:0
74150 10 -bit data selector/multiplexer .. .. 1335 13.20 02.95 12-15 12.05
76161 71 -bit data selector/multiplexer .. .. 01.10 95p 9017 8017 70p
74163 Dual 4 -line to 1 -line data selector multiplexer 11.35 11-27 11.20 11.15 11.10
71164 16 -bit decoderideniultiplexer .. .. .. 02.00 /1.75 /1-55 11.30 11.05
74166 Dual 2 -line to 4 -line decoder/demultiplexer .. 11.54 11-47 11.35 11-10 11.06
74164 Dual 2 -line to 4 -line decoderidemultIplexer .. 11-55 /147 11.35 11.10 11.05
74190 Sync decade up -down counter. 1 -line mode .. 11.95 11.85 /1.75 /1.60 11.50
74101 Sync 4 -bit up -down counter. 1 -line mode .. 11.95 /1.85 11.75 11.60 11-50
74192 Sync decade up -down counter, 2 -line mode .. 42.00 11.90 11.80 11.65 21.55
74198 Sync 4 -bit up -down counter, 2 -line mode .. 12.00 11.90 11-80 11.60 11.40
74190 Asynchronous presettable decade counter .. 11.30 11,40 41,80 11 10 11-N
74107 Asynchronous presettable 4 -bit binary counter 11-60 11.40 11-80 111 - 10 Al -00
Tcxa.4 1.1. Ilatplliiipk. ciiiiiplcic itiliopiati-+,,n 100 types. 4017:P0s7 101
(',onplefe data ,,re III, alno.r in booklet 20 pa.), Ref. 29, Prow 2 of 15p pot11181,/-
1111egrated circuit 4041044 14 pin 141.1 26p; In pin 0.1.L. 31/p.

QUANTITY
OFFERS I

FROM STOCK

AF 117 Mullard 20o
25 + 17p

100 + ISp
SOO + l2p

1000 + 10o

2111144 Motorola
40o

25 + asp
100 + 31p
500 + lip

1000 + ISp

OCI70 Mullard 2310
25 + 10p

100 + 1 Op
500 + ISp

1000 + 13p

BYI27 Mullard ISp
25 + lip

100 + 100
SOO + 9p

1000 + Sp

0C35 Mullard SOO
25 + 154

100 + /Op
500 + 35p

1000 + 30p

2112426 G reen 10P
25 + Ip

100 + Op
500 + 6o

1000 + Sp\
RC107 All Makes

10o
25 + to

100 + 7p
500 +

1000 + Sp
-

2N30SS Fairchild
7So

25 + 6541
100 + SOp
500 + 40p

1000 + 13p

OTZIIMullard 25,
25 + llip

100 + 17p
SOO + ISp
1000 + lip

INTEGRATED
CIRCUITS

MFC4000P 56P
M0C4010P

11.211'1'2
P1246 11.60
TAD100 11 .50
TAD110 1164
MC72415 SOP
702C (T05) 760
709C (T05) tar
709C (D.I. L.) 4$p
723C(T05) 11.00
741C(TO5) SOp
911)1303P £2 00
11C1304P 22.211
SIA03D 111 SO
741(Y131L) 781
914(T05) 400
9231T051 406
TOSHIBA
20 watt amp. 1447
TOSHIBA
Pre amp 61 .60

PLUIKI INTOGIATIO)
CIRCUIT 8 Watt Awn.,
1124011D

Complete with I -page
booklet, amok.
and data

1

ZENER DIODES
1- 25 100 500 1000
24 + + + +

400m/w
OZY 88
series lip lip 80 7, ape

11 watt
EL series Up Up 110, 17p lip

3 watt
STZ series 20, 27P UP Air OOP

10 watt
ZS series +401 177p Up 806
All types are 3%. Wire Ended + theme
Stud. in voltages 31.100 volt In all
standvd values. 3 3-33 volt.

TRIACS
IOW with aecemorle.

P.I. Conent 1-11
Type volts
fiC354 ,100 3 amps SOP

803513 200 3 ampa 116p

SCUD 400 3 amp. 110p

8C40A 100 6 amps 809
8C40B 200 6 amp. 11 06
OC4OD 400 6 amp Al 00
8045A 100 10 amp 11 N
50458 300 10 amp 21 111
0045D 400 10 amp /126
8030 A 100 15 amps 11114
8C50B 200 15 amps 1116
SCSOD 400 15 amp. El 76
13040E 500 6 amp si-is
73046E 500 10 amps Id 46
801013 500 15 amps 11 lb
DIAC 502 UP

C1A202 !OP
23 + Sp

100 + 7p
S00 + 60

1000 + Sp

04311Mullard ISOu
25 + sSp

100 + SOp
500 + 41p

1000 + 400

2113819 Texas 350
25 + 30p

100 + ISp
500 + lOp

1000 + )7p

SILICON RECTIFIERS
1 AXP KUGATUILI PLASTIC WIRE IND=
Type P.I.V. 1-49 504 100+ 600 +1000 +
1574001 50 8, 6p 4ip 4p Sip
164002 100 7p Sp Op 4ip 4P
114003 200 8p 7p 8, 49 4i5
1N4004 400 Sp 7p Sp 69 41,
164005 600 100 Op OP 711 OP
1574006 800 lip 106 Op Op 7p
114007 1000 lip 1St 106 OP SP

BRIDGE RECTIFIERS
Klahattwe Potted Saloon r x r

Cur- Cur -
Type P.I.V. rent 1-12 Type P.I.V. rent 1-11
1002 100 2a 660 4004 400 4a 714
20032 200 2a 866 6004 600 4a 809
4002 400 2. 7110 1006 100 6a 70p
6002 600 2a 80p 2006 200 6. 768
1004 100 4a 660 4006 400 6a A100
2004 200 4a 70p 13006 600 6. 11'10

KIN and
All Makes 100

25 + Op
100 + 7p
SOO + 6p

1000 + Sp

ADIII AD162 3Sp
each

25 + 32p
100 + lip
SOO + 33p

1000 + 230

OUR RANGE IS ALWAYS EXPAND/NG - Enquiries invited for new types arriving daily
ADDITIONAL DISCOUNTS -10% 12+: 15% 25+: 20% 100+ - DELIVERY IS FROM STOCK

H EN RYES
SEMI -CONDUCTOR DEPARTMENT
303 LOGINAR' RD LONDON. W2 TEL 01 723 1008/9

A D I O LTD. CALLERS 356 EDGWARE ROAD W2

NEW LIST NEW PRICES
1171 TRANSISTOR
LIST 1500
SENO FOR YOUR FREE
COPY 10011

DISCOUNTS iNamespcllully ask
1000 12 - ANY ONE CO01001010 10 include

25 TIFF 5 minimum 11 00 eel
20--'0100 oirlsir 11 helps. planaStaai
P0S1AG1 7p ALL 0 00105 6 sres postage as wall
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SPECIFICATION

Circuit
17 transistors, nine diodes and two integrated
circuits with ceramic filters to give good selec-
tivity and ease of alignment. Phase ock stereo
decoder
Tuning Range
87-108MHz f.m. only
Sensitivity
21iV for 20dB quieting and 8pV for 40dB
Signal to noise ratio
60dB for inputs above 50//V
Distortion
Tuner 0.5% and stereo decoder approx. 0.3% at
1kHz, 100% modulation

Output
200mV at 100% modulation
Selectivity
6dB down at 235kHz bandwidth and 80dB down
at 900kHz bandwidth

Image rejection
45dB

I.F. rejection
80d B

A.M. rejection
50dB

Stereo separation
Better than 30dB at 1kHz
Discriminator
Differential peak detector with single easily
adjusted coil
Stereo decoder
Phase lock loop type with orly one easily
adjusted coil
Construction
Built in case matching the P.E. Gemini pre-
amplifier, with its own power supply to
enable it to be used with any high quality
amplifier

AMIN!

STEREO TUNER

PART ONE
Practical Electronics April 1972

BY D.S.GIBBS & I.M.BHAW
303



Aerial

Pre-aligned
Tuntr
Heed

ceramic
filter

--E-
LEamplIf ier

and

AZ C circuit

A GC

A.FC

ceramic
filter

-1_
CA 3075

limiter/
discriminator

()Stereo lamp

tuning
meter

A F.C.

amplifier

CA 3090

phase-lock
stereo decoder

Automatic
mono/stereo

switch

Fig. 1. Block diagram of the complete stereo tuner

THE "P.E. Gemini" Stereo Tuner is designed to
give a very high standard of Performance with

the simplest possible alignment. In the past a high
quality f.m. tuner has been a difficult project for the
home constructor because of the problem of align-
ment, which in most cases could only be accom-
plished satisfactorily with the aid of a sweep
generator. Pulse counter designs overcame the align-
ment problem, but only at the expense of poor
selectivity, and spurious whistles when used with a
stereo decoder.

Now all this has changed. By the use of advanced
integrated circuits, ceramic filters and a pre -aligned
tuner head, it is possible to build an f.m. tuner which
can easily be set up by the home constructor.

The circuit can be conveniently broken down into
five parts: the tuner head, the i.f. amplifier and
filter, the limiter and discriminator using the CA3075
integrated circuit, the phase locked stereo decoder
using the CA3090 integrated circuit, and the power
supply. A block diagram is shown in Fig. -I.

left

aright

Ac
mains

Output

power

supply

+12V

OV

-I2V

TUNER HEAD
It is difficult for the home constructor to build a

satisfactory tuner head since not only must lead
lengths be kept to an absolute minimum and the
individual stages carefully screened from each other,
but the finished tuner head must be aligned and
tracked to give consistent performance over the
whole f.m. band. Consequently, this design makes
use of a ready made and pre -aligned tuner head.
The internal circuitry is shown in Fig. 2 for purely
academic interest.

The tuner head used is a three transistor design
with a three -gang tuning capacitor to give good
selectivity. The whole tuner head is enclosed in a
metal case to give good screening.

The tuner has facilities for a.f.c. (automatic fre-
quency control) and a.g.c. (automatic gain control).
The a.f.c. action, with the help of the a.f.c. ampli-
fier, is very powerful and the tuner shows no ten-
dency to drift. Unfortunately the strong a.f.c. causes

304

Fig. 2. Theoretical diagram of the pre -aligned f.m. tuner head
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COMPONENTS . . .

Resistors
R1

R2
R3
R4
R5
R6
R7
R8
R9
R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24

1 .8k
330 0
3300
470
3300
6800
100k12
22k0
3.3k0
3300
820
220
1M0
1000
10k0
3900
12k0
6.2k12
10k0
4.7k0
47k0
2.2k
10k 0
10k

R25
R26
R27
R28
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R41
R42
R43
R44
R45
R46
R47
R48

470k 0
3900
1500
4.7k0
10k0
10k12
2.2k12
1000
3.3k
22k i2
6.8k
22kfl
6.8k0
22 k
10k0
10ki2
10kU
10kf2
8200
2.7k0
8200
8200
8200
8200

All 5%, +W carbon.

Potentiometer
VR1 4.7k0 (or 5k0) linear miniature moulded

track preset

Capacitors
Cl 4pF elect. 40V
C2 150pF polystyrene 125V
C3 680pF polystyrene 125V
C4 0.1pF disc ceramic 30V
C5 1,000pF disc ceramic
C6 1,000pF disc ceramic
C7 0.022pF disc ceramic 18V
C8 33pF polystyrene 125V
C9 1,000pF disc ceramic
C10 0.01pF disc ceramic 18V
C11 10µF elect. 16V
C12 1,000pF disc ceramic
C13 0.01pF disc ceramic 18V
C14 0.01pF disc ceramic 18V
C15 10pF polystyrene 125V
C16 47pF polystyrene 125V
C17 0.01pF disc ceramic 18V
C18 1,000pF disc ceramic
C19 220pF polystyrene 125V
C20 25pF elect. 25V
C21 0.22µF polyester
C22 25µF elect. 25V
C23 3,300pF polystyrene 125V
C24 1p.F polyester 100V
C25 0.47µF polyester 100V
C26 1p.F polyester 100V
C27 2.5pF elect. 16V
C28 6,800pF polyester
C29 6,800pF polyester
C30 4i.LF elect. 40V
C31 4p.F elect. 40V
C32 470pF polystyrene 125V
C33 470pF polystyrene 125V
C34 0.015µF polyester
C35 32µF elect. 40V
C36 125µF elect. 16V
C37 250pf elect. 25V
C38 250pF elect. 25V
C39 0.0047p.F polyester
C40 2,000µF elect. 25V
C41 0.1pF 1,000V

Transistors
TR1 ZTX311
TR2 ZTX311
TR3 ZTX311
TR4 ZTX311
TR5 ZTX108
TR6 ZTX500
TR7 ZTX500
TR8 ZTX108
TR9 ZTX108
TRIO ZTX108
TR11 ZTX108
TR12 ZTX550
TR13 ZTX500
TR14 ZTX108

Integrated Circuits
IC1 CA3075 (R.C.A.)
IC2 CA3090Q (R.C.A.) quad in -line or CA3090E
dual in -line (see text)

Diodes
D1
D2
D3
D4
D5
D6
D7
D8

ZS170
ZS170
ZS170
ZS170
ZS170
ZS170
KS110A
KS120A

Filters
F1-2 Vernitron FM4 ceramic filter (2 off)

Meter
ME1 50-0-50µA centre tuning meter,

220-2500

Transformer
T1 Mains transformer, secondary 12V 0-12V

0.5A

Inductors
Ll 17 turns of 30 s.w.g. enamel on Neosid

NS/E3 former
L2 2mH adjustable coil type 87135 BX 1.3mH to

2.3mH or type OLIO 1.5mH to 3mH
(details next month)

Lamps
LP1 6V 60mA I.e.s. indicator lamp (stereo pilot)
LP2 12V 120mA I.e.s. scale lamp
LP3 12V 120mA I.e.s. scale lamp

Switches
S1 Double pole rotary mains switch
S2 Optional single pole on -off switch for a.f.c.

Sockets and Plug
SK1 Coaxial aerial socket
SK2 DIN output socket 5 -way 180
PL1 Panel mounting miniature mains connector

3 -way type P429 with socket P430

Miscellaneous
Case Contil MOD -2 size G (West Hyde Devel-

opments Ltd., Ryefield Crescent, Northwood
Hills, Northwood, Middlesex)

F.M. Tuner head (details next month)
FS1 Fuse 1A slow blow and fuseholder
Printed circuit board (fibreglass) 10in x 4.5in
Satin finished brushed aluminium front panel

12tin t 2in
Jackson tuning dial and drive to be described

in Part 2
Aluminium panel 18 s.w.g. 10in x 2in
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P.E. GEMINI STEREO F.M. TUNER CIRCUIT

AERIAL

0-*
300(1

75(1

84

R1
47E1

C5
18 nom09pF 1000 pF

D C

TUNER
HEAD

8E

C6 0-0010F ZTX 311

ZTX 311

R6

6800.

R11 Al2

R8 22k1)

33 pF

R14

100(1
C14

0-01pF

0001AF 816

A! 390(1

ZTX 108

-TR3
:co
044, 10sF

Fig. 3a. Circuit diagram of the i.f. amplifier with tuner head connections

the tuner to "jump" from one station to another as
the tuning knob is turned. Commercial designs
usually overcome this by providing a switch to cut
out the a.f.c. whilst tuning, but in this design, such
an arrangement was omitted so as not to spoil the
simple and functional appearance of the front panel.
However, the constructor can include an a.f.c. switch
if he desires and the correct position for it is marked
on the circuit diagram (Fig. 3a) as S2.

A.g.c. is a facility that is frequently omitted on
f.m. tuners, on the philosophy that the signal is going
to be limited anyway so why bother to control its
level? If the input stages are allowed to overload,
spurious sidebands can be produced and "pulling"
of the logical oscillator may occur. This is clearly
undesirable so an a.g.c. system has been included
which effectively prevents overloading in any stage of
the tuner.

I.F. AMPLIFIER
Between the tuner head and the CA3075 limiter/

discriminator there is a ceramic filter i.f. section
(shown in Fig. 3). TR 1 and TR2 form the actual
i.f. amplifier, a simple two transistor feedback pair
which provides a modest amount of gain and acts
as a buffer between the two ceramic filters. These
filters must be operated with resistive source and
load impedances of 330 ohms, which is easily pro-
vided by making the collector load resistor of 'TR2
330 ohms and putting a 330 ohm resistor in series
with the input (R5). The input impedance of the
amplifier itself is very low and can be ignored. The
total gain of the i.f. amplifier is about 20dB but
there is a loss of about 3dB in each of the filters,
giving an overall gain for the stage of 14dB.

CERAMIC FILTERS
The ceramic tuned filters are Vernitron type FM -4.

These filters give a remarkably high standard of

2 5

IC I
CA 3075

3 10

MIMI C13
0.01j1F

R18

6.2 k

C16
7 of

R20 4.701

C19

220 pF

ZTX 500

D1

ZS 70

C17
Ed=

yF

881 C18

4.7kfl 1000pF

R19A A10kf

selectivity, each filter being approximately equivalent
to two double -tuned critically coupled transformers.
No adjustment is required of couse so that there are
no alignment problems. However, because of pro-
duction tolerances the filters are graded into five
frequency groups at 37.5kHz intervals around
10.7MHz and are identified by coloured dots.
There is no advantage in using any particular fre-
quency group, but you should ensure that both filters
carry dots of the same colour.

The frequency response of two filters is typically
6dB down at 235kHz bandwidth and not less than
80dB down at 900kHz bandwidth. This is shown in
Fig. 4. This is actually somewhat on the narrow
side, since a bandwidth of 300kHz is usually con-
sidered advisable for multiplex reception.

The reason for this is that for good stereo separa-
tion a tuner must have a linear phase/frequency
relationship for modulation frequencies up to
53kHz. In effect this means that the time delay
through the whole tuner must be the same at all
frequencies, so that all the harmonic components of
a complex waveform will come out with exactly the
same phase relationships as when they went in. This
is important because the correct phase relationship
between the pilot tone and the multiplex sidebands
is essential for good stereo separation.

In fact the phase/frequency response of the cera-
mic filters is perfectly linear up to 53kHz, as Fig. 5
shows, and there should be no problems on this
score.

But this is not the end of the story. An f.m. signal
generates a very complex series of sidebands, which
is unfortunately beyond the scope of this article
to discuss in detail. At low modulation frequencies
all the significant sidebands are contained within the
±75kHz deviation, and no problem arises. How
ever, at high modulation frequencies there are signi-
ficant sidebands beyond the ±75kHz limits and
these are attenuated to some extent by the filters.
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6
C20
259F

X

O

R21

47611

C27 2-59F 10611 <.10611

C24 C25 m4V6
R25
470 kfl

ipF

0-479
1F

R23 10kfl
3 4 5 6 14 11 1210

2TX 500 C21
1C2 9

CA 30900

2 15 16 7 813

0229F

C22 I C23
259F 3300pF

C28 =I= =I=
6800pF

C31

49F

6800 pF

LPI

Z10108 ZTX108

R39 10611

C 4 0-0159F

R42

210108

834 836 638

2260 22k11 22kfl

t12V
0

R.H. CHANNEL

AUDIO

OUTPUT

L.H

HANNEL

C32 mlm minC33
70p1 47OpF

ZTX108

t
81

10 I t
I I

1-zo t
1 I

r,
1 1 one filter

I.'.-30
I

It 1 ts t.L.--40 /
3 /

1
I

-60

Itwo filters

10-3 10-5 10-7 10-9 111

FREQUENCY MHz

Fig. 4a. Frequency response of the
i.f. amplifier and filters

0V
0

-12V
0

Fig. 3b. Circuit diagram of the stereo decoder

Fig. 4b. Oscillogram, displayed by a sweep generator, of the
response shown in Fig. 4a. Horizontal scale is 100kHz per division

This appears as slight distortion on the output wave-
form.

This distortion is not of great importance since it
only appears on the L -R difference signal, which is
generally of low amplitude. It is in any case a small
price to pay for the convenience of the ceramic
filters and the majority of new commercial designs
use these filters.

A.G.C. AMPLIFIER
The output of the i.f. amplifier is peak -peak recti-

fied by transistors TR3 and TR4, which are
connected as "super diodes" and do actually cost less
than conventional diodes. The rectified signal volt-
age is applied to the base of TR5 but, as the signal
level rises, TR5 base is driven more negative, turning
off TR5. This reduces the bias on the first stage of
the tuner head so the gain of the tuner head falls,
preventing overloading.

SIGNAL FREQUENCY kHz

Fig. 5. Phase vs frequency characteristic of the
detector and i.f. amplifier, showing very good
linearity
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OUTPUT
2

resonance af C15

I with 11,06

freauenc

OUTPUT
1 resonance

of UCH,

Fig. 6. Basic circuit and output
waveform of the differential peak
detector V2 = output 1 - output 2

Fig. 7. Frequency response oscillogram of the
CA3075 and i.f, strip together. Horizontal scale
100kHz per division; vertical scale IV per
division

LIMITER AND DISCRIMINATOR
The R.C.A. type CA3075 limiter/discriminator

contains three cascaded differential amplifiers which
provide 60dB gain and excellent limiting. These are
followed by a discriminator using what R.C.A. call
a "differential peak detection circuit". This requires
only a single coil and is consequently very simple
to align.

The differential peak detector is novel but very
simple. When the input frequency is slightly below
the resonant frequency of LI and C16 the net
impedance of the L I-C16 combination is inductive.
This forms a series tuned circuit with C15 and a
large signal voltage is developed across C15 at this
frequency. As the frequency is increased the voltage
across C15 falls as it moves away from resonance
but the voltage across Ll-C16 increases, reaching a
peak at their own resonant frequency. If we now
rectify these two signals and measure the difference
between them we obtain the familiar S curve (see
Fig. 6).

In the CA3075 the rectification is done by four
transistors which charge up two capacitors also
within the i.c. The difference between these two
voltages is amplified by a differential amplifier and
appears at the output.

The output of the CA3075 for ±75kHz devia-
tion is approximately 500mV r.m.s. At this level
the distortion is about 0.5 per cent. The distortion
generated by the CA3075 actually remains virtually
constant up to 50kHz due to the very wide band-
width of the discriminator, but as already discussed
the sideband cutting introduced by the filters
increases the distortion at high frequencies.

When comparing the specification of this tuner
with commercial models, remember that many manu-
facturers specify the distortion at 30% modulation,
i.e. only ±25kHz deviation. The distortion at
75kHz deviation is usually considerably greater.
This is analogous to specifying the distortion of a
10 watt amplifier at 1 watt.

A.F.C. AMPLIFIER
The a.f.c. input of the tuner head requires a

control voltage of about +1 volt. However, the out-
put of the CA3075 is superimposed on a d.c. level
of 5.4 volts. To overcome this difficulty TR6 acts
as a level shifter, giving an output centred on zero,

100

50%

so

.01
CC

0 ifference signal

2

Frequency kHz

60

Fig. 8. Spectrum of stereo signal with equal but
different signals in the left and right hand
channels. The relative amplitudes of the sum
and difference signals can vary according to
the signals present in the left and right hand
channels

and also inverts the output of the CA3075 to give
the correct phase of feedback. If the feedback were
of the wrong phase the a.f.c. voltage would send
the tuning in the opposite direction to that required
with the result that the tuner would refuse to lock
onto a station.

The output of the a.f.c. amplifier is also used to
operate the tuning meter.

STEREO SIGNAL
The stereo signal at the output of the discriminator

has three main parts. These are shown in Fig. 8.
Extending from 30Hz up to 15kHz is the normal
audio signal, which in the case of a stereo transmis-
sion is the sum of the left and right hand channels
(L + R). With a mono tuner this is all you ever
hear. Above this there is a low level 19kHz pilot
tone, and above that, extending from 23 kHz to
53kHz there are a pair of sidebands which are
modulated with the difference between the left and
right hand channels (L-R).

The 38kHz carrier is eliminated to economise on
bandwidth and improve the signal to noise ratio and
so it has to be regenerated in the receiver from the
19kHz pilot tone. This enables the (L-R) difference
signal to be obtained and the left and right hand
channels can be obtained by adding and subtracting.
i.e. (L + R) + (L - R) = 2L

(L + R) - (L - R) = 2R
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Righti
input Switches driven

- in synchronism
at 38 kHz

Fig. 9. Basic principles of stereo transmission
system

Phase
comparator

Pilot
tone

input

'Voltage
controlled

oscillator

Fig. 10. Basic block diagram of the
phase lock loop

A stereo decoder has a difficult job to do. It has
to sort out the 19kHz pilot tone from the signals
on either side of it, which may be up to nine times
larger. This requires high -Q tuned circuits. It then
has to double this frequency to 38kHz to replace the
missing carrier in exactly the same phase as the
original. A phase error between the regenerated
carrier and the difference sidebands drastically
reduces the stereo separation and the higher the Q
of the tuned circuits the more sensitive to errors of
tuning the decoder will be.

The amateur may find it difficult to understand
why a phase error in the regenerated 38kHz carrier
should upset the separation. One way of looking at
it is to imagine a switch at the transmitter looking
alternately, at 38kHz, at the left and right hand
channels (see Fig. 9).

If we have a similar switch in the receiver, exactly
in synchronism with the switch at the transmitter,
we can reconstitute exactly the original left and right
hand signals. But suppose that the receiver switch
is not exactly in synchronism with the transmitter
switch. When the receiver switches to the right hand
channel the transmitter might still be looking at the
left hand channel. Thus the left and right hand
signals get mixed up and the separation is greatly
reduced.

There are slight differences between the actual
modulation process and the simple description above,
but it is nevertheless valid and most stereo decoders
work on exactly this principle..

Most commercial stereo decoders compromise
between the conflicting requirements of good selec-
tivity (i.e. high Q) and good phase stability by using
three tuned circuits of moderate Q. However, such
decoders are difficult for the home constructor to
adjust, and may not be particularly stable once
adjusted. Up to the present time one had little
choice, but now integrated circuits have made it
possible to use phase lock loop techniques to over-
come this problem.

PHASE LOCK LOOPS
All phase lock systems contain the same basic

components, and the bare bones are shown in Fig.
10. There is a voltage controlled oscillator, a phase
comparator which gives an output voltage related
to the phase difference between this oscillator and
the input signal, and a low pass filter which removes
switching transients and high frequency components
from the output of the phase comparator and also
determines the bandwidth of the system.

When the input signal is first applied the v.c.o
may not be running at exactly the right frequency.
If this is the. case the difference frequency appears
at the output of the phase comparator, and if
sufficiently low it passes through the low pass filter
and frequency modulates the v.c.o. If the v.c.o. is
now able to reach the signal frequency it will lock
on to the signal. Once locked, any drift in the v.c.o.
causes a phase error. This changes the output volt-
age of the comparator which pulls the v.c.o. back
into the correct phase, enabling the v.c.o. to main-
tain the correct phase to within a few degrees, even
when grossly misadjusted.

The v.c.o. can only lock on to signals close to its
own frequency; signals beyond these limits have no
effect. This gives the system good selectivity without
the phase problems normally associated with high
Q.Phase

lock loops are not new; they have been
used in sophisticated instrumentation systems for
years, but up to the present their cost and com-
plexity has made them impracticable for consumer
equipment.

STEREO DECODER
The CA3090Q stereo decoder integrated circuit is

a remarkable device, containing no less than 128
transistors. It is shown in diagrammatic form in
Fig. 11 but space restrictions prevent us publishing
the full circuit diagram.

To describe the operation of this circuit in detail
would take an article all by itself, but the following
brief explanation may be of interest to the
constructor.

A double balanced phase lock detector pro-
vides a d.c. output according to the phase difference
between the pilot tone and the 19kHz signal
generated in the circuit. This output is filtered by
C25 and C26-R26 (outside the i.c.) and applied to
a reactance circuit, which controls the frequency of
the tuned circuit L2/C23 connected to pins 15 and
16. The actual oscillator is of the negative resistance
type, the negative resistance cancels out the (posi-
tive) loss resistance of the tuned circuit and enables
it to oscillate at 76kHz. This frequency varies
according to the phase lock detector output voltage.
The v.c.o. output is fed to a bistable, the 38kHz
output driving the L -R detector.

The reason for using a bistable to generate the
38kHz waveform rather than running the oscillator
at 38kHz is to ensure that the waveform is perfectly
symmetrical. This assists in obtaining good stereo
separation. This bistable drives two others that pro-
vide two pairs of 19kHz outputs differing in phase
by 90 degrees. The first bistable drives the phase
lock detector discussed above whilst the second
drives the pilot presence detector which operates the
pilot tone indicator.
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STEREO DECODER
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Fig. 11. Block diagram of the circuitry within the CA3090 integrated circuit
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Fig. 12. Circuit diagram of the stabilised power supply
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A third phase sensitive detector, driven by the
38kHz bistable, separates the two channels. The
left and right hand signals are mixed with a propor-
tion of the input signal to balance out the crosstalk,
which is inevitably produced by square wave
demodulation, and the result is fed through the out-
put amplifiers within the i.c.

Most of the other transistors in the i.c. perform
mono/stereo switching or provide bias potentials.

The CA3090Q has quad in -line lead -out pins, i.e.
alternate pins are staggered to give greater separa-
tion. The CA3090E is identical to the CA3090Q
except that the pins are dual in -line. Allowance in
the printed circuit pattern must be made according
to which type is used.

AUTOMATIC STEREO SWITCHING
One unfortunate feature of phase lock loops is that

the oscillator has to run continuously. This would
not matter if the B.B.C. did not have the unfortunate
habit of putting a 23kHz pilot tone on top of mono
programmes. The result is that, due to stray coup-
ling within the i.c., a low amplitude 4kHz tone
appears at the output. The level is very low, but
nevertheless is just sufficiently loud to be annoying,
so we were obliged to include an automatic stereo/
mono switch. This cuts out the decoder when a
mono programme is being received and completely
eliminates the whistle.

The mono/stereo switching is performed by TR9,
TRIO and TR11. These three transistors are worked
in inverted mode (i.e. the emitter is used as the
collector) to give a very low saturation voltage.

When a mono programme is being received the
output from pin 13 of the CA3075 is low, so that
the lamp driver transistor TR8, and TR9 are turned
off. The collector voltage of TR8 is high and this
turns TRIO and TRII hard on. These two tran-
sistors short out the left and right hand channel
outputs of the i.c. TR9 however is turned off and
allows the signal from the emitter follower TR7 to
pass straight through to the outputs.

When a stereo programme is being received the
output from pin 13 rises and turns on the lamp
driver and TR9. This closes the "through path" but
TRIO and TR11 have now been turned off and the
two outputs of the stereo decoder are now coupled
to the output.

POWER SUPPLY
The tuner requires +12 volts at about 160mA and

-12 volts at only 2.5mA. The -12V is provided by
a simple zener diode stabiliser (Fig. 12) although
extensive decoupling is necessary to prevent hum
appearing on the a.f.c. line.

The +12V is provided by a three transistor
series regulator. Any tendency for the output volt-
age to rise causes TR 14 to conduct more heavily.
This increases the current in TR13, which reduces
the current flowing in the regulator transistor TR 12
and hence the output voltage. The purpose of C35
is to ensure that when the power supply is first
switched on the + 12V supply rises at the same rate
as the -12V supply. This prevents the a.f.c.
circuit from locking on to the wrong station.

Next month: Part 2 will give details of
construction

NEWS BRIEFS
LIGHT TOOTH

Br USING Fibre Optics your dentist may soon be able
to see through your teeth without using X-rays.

This concept, known as transillumination, has not
been widely used before because lights bright enough to
shine through teeth usually have been too large for use
inside the mouth, as well as being too hot for the
patient's comfort.

The fibre optics tool inserted in the mouth is about
the size of a small screwdriver and can easily be
manoeuvred inside the mouth. When illuminated a
healthy tooth seems to glow white, tooth decay shows
up as a darkened shadow. Fillings appear as black spots
or lines and hardened, crust -like accumulations of food
residues and mouth secretions are clearly distinguishable.

Developed in America this new technique will soon be
ready for distribution.

One possible result of transillumination could be the
mass screening of children by trained dental assistants
who would refer those needing treatment to dentists.

BBC COLOUR

UNDER a substantial re -equipping programme to bring
full colour -broadcasting facilities to its regional tele-

vision studios, the BBC has ordered further colour
television broadcast cameras worth more than £100,000
from EMI Electronics Ltd.

Approximately £2 million has already been spent on
EMI 2001 cameras by the BBC over the past three years
and the addition of the new cameras will bring the
Corporation's total to some 116 cameras. This represents
over 80 per cent of the colour cameras used for studio
productions and for outside broadcasting by the BBC.

The additional colour cameras will be used in BBC
studios located in major cities throughout Britain includ-
ing Bristol, Southampton, Leeds, Newcastle and Man-
chester. Several studios will be able to televise local
programmes in colour for the first time, while at other
locations, the EMI cameras will extend existing colour
facilities. The BBC has already re -equipped a number
of studios including Glasgow and Birmingham under its
scheme which is expected to take about 18 months to
complete.

P. E. GEMINI
REPRINTS AVAILABLE

Readers who missed the articles on the P.E.

Gemini " Dual Purpose Stereo Amplifier, published
in November 1970 to March 1971, can obtain them
in reprint booklet form.
The price of this 32 -page booklet is 55p, including
postage. Orders for copies, with P.O. or cheque
made payable to IPC Magazines Ltd., should be
addressed as follows:

The Receiving Cashier (P.E. Gemini)
IPC Magazines Ltd.,

Tower House,
Southampton Street,

London, W.C.2.
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ELECTRONORAMA
RIDING THE MILLIMETRIC WAVES

T0 ASSIST in meeting the explosive growth
expected in telecommunications in the next

20 years the Post Office and the Science
Research Council have begun what is probably
the largest microwave -propagation study yet. This
project could have a major influence in opening
up the 10-100GHz range of the radio spectrum
(wavelengths down to 3mm) to new microwave
telecommunication system use.

The propagation study is based at the Post
Office Research Station at .Martlesham Heath,
near Ipswich. The SRC Radio and Space Research
Station is carrying out supporting research at
Slough.

The Post Office needs to study the problems of
transmitting radio waves at these super -high
frequencies because its existing radio -relay net-
work operating at frequencies of 2, 4 and 6GHz,
is now approaching congestion and the higher
frequencies offer greater message carrying capacity.

As frequencies rise above lOGHz, transmissions
are increasingly affected by the weather: heavy
rainfall can cause serious signal fading; and the
temperature stratification that occurs on clear
evenings, in still air can occasionally produce
multiple transmission paths that could adversely
affect microwaves carrying hig:1-speed digital
signals.

A network of experimental radio transmitters
has been set up in East Anglia between Martle-
sham and Mendlesham to find out just how radio
transmissions at these millimetric wavelengths are
affected by the weather and what can be done to
avoid disruption of service.

View of raingauge and radio tele-
metry Installation used in the
Post Office microwave research
project

Artist's impression of the slender mast that will carry Post
Office microwave equipment of the future. The masthead
canopy =furies all electronic equipment and the two dish
antennas

Experimental microwave station In
East Anglia set up to study the
effect of the weather an super -
high -frequency radio transmissions

Standard lattice steel microwave
tower in the Post Office racio-relay
network near Plymouth. The
lowest dish antenna on the lett-
hand leg, with a protective
radome, is installed for the new
11GHz link to Caradon Hill
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FLY -CATCHERS
When you visit a manufacturer

of high voltage power supplies you
expect to see equipment for
scientific applications and for
general industry. I was not dis-
appointed when visiting Branden-
burg Ltd., Thornton Heath, Surrey,
who specialise in high voltage
work. As expected, there were
units in production for use with
scanning electron microscopes,
electron beam machining equip-
ment, photo -multipliers, and neat
little solid state e.h.t. power packs
for CRT units, the big new market
for these being in computer video
terminals.

But what were those peculiar
devices with concentric cylindrical
metal grids and a light in the
middle? They were traps for flying
insects. An ultra -violet light source
is used as the lure to attract
insects between the grids. The air
is ionised between the grids and
the flies, moths, gnats, bite the
dust in a handy disposal tray at
the bottom.

Development of this novel appli-
cation for high voltage was done
jointly by Brandenburg and Rento-
kil and the equipment is supplied
by Rentokil under the trade name
"Rentoflash". So far, Brandenburg
has built 7,000 of these units
which, I gather, are particularly
effective in cow houses.

MOBILE IDEAS
To find out what's new in the

mobile radio world I called on Jim
Finke who has been setting up a
Motorola production unit in
Wiesbaden, W. Germany, to serve
the European market. Motorola
pioneered mobile radio in the
United States, starting with a car
radio as early as 1928.

The name Motorola came to
company founder Paul Galvin as a
flash of inspiration while shaving.

It is now world famous in both
communication equipment and
solid state devices. Big break-
through for Motorola was develop-
ment of first the "Handie-Talkie"
and, later, the "Walkie-Talkie".

"Wasn't mobile radio getting a
little 'old hat' ", I asked Finke.
That was enough to trigger him
off. "Not a bit of it", he flashed
back. "Do you realise that when
a guy has a heart attack the first
half hour is critical? Why not fit
the ambulance with a special radio
unit for transmitting the patient's
electrocardiograph through to the
hospital. Let the doctor diagnose
the heart condition and decide the
treatment while the patient is still
on his way."

Well, that is only one of the
Motorola ideas for expanding the
market for mobile radio beyond
basic two-way voice communica-
tions. Another, already in produc-
tion and selling to police forces in
the USA, is a tiny dashboard -
mounted teleprinter which prints
out messages in hard copy. Trans-
mission from the base station is by
coded audio tones over the usual
f.m. mobile frequencies and eaves-
dropping criminals have little
chance of deciphering messages
unless they can find out the tone
codes and get hold of the right
receiving equipment. Another big
advantage of this system is that
police officers can leave their car
unattended and find a hard print-
out of all messages waiting for
them when they return.

Yet another idea is a bus loca-
tion system, one of which has
already been installed in Chicago.
With microelectronics it's amazing
how many extra facilities can be
squeezed into vehicles without
excessive penalties on space.
Digital communications between
vehicles is also a growing field.

But Europe, however closely
integrated economically, is com-
pletely fragmented for the mobile
radio man. Each country has its
own technical specifications and
licence regulations. Motorola says
it's a real nightmare dealing with
14 countries, each with different
requirements. Which explains why
those huge transcontinental lorries
have no mobile radio. An installa-
tion legal in the country of origin
is often illegal as soon as it
crosses the border!

THE BRITISH
ENGINEER

The Survey of Professional
Engineers conducted by the
Council of Engineering Institutions
brings good news for electronic
engineers. Incomes below £1,200
have all but disappeared and the
great middle body of engineers'
salaries now come in the range
£2,400-2,599. Unemployment, at

one per cent, was well below the
national average of 3.3 per cent
when the survey was taken.

But there were areas of dis-
appointment. The report, which
covers 1971 and was completed
last December, showed that only
19 per cent of all engineers took
any courses during the period and,
of these, 50 per cent were on
management courses while only
33 per cent took technical up-
dating courses. This amounts to
only 7 engineers in every 100 who
had technical refresher courses,
hardly enough, one would think, in
these days of fast moving tech-
nology.

It is debatable, too, despite
improved salaries, whether the
engineer is adequately paid. Lava-
tory attendants at British -Leyland
are reported as getting £1,500 a
year and I have heard of loaders
at London Airport (Heathrow)
getting £70 a week take-home pay.
The trouble with engineers is that
they are generally enthusiasts.
Good for them to enjoy their work,
of course, but no reason why they
should undervalue their services.

A MOVE INTO THICK
FILMS

Coutant Electronics, a major
manufacturer of power supplies,
has decided to expand into the
custom-built thick film market.

This is not quite such a revolu-
tionary decision as might at first
appear because the company has
had an in-house thick film capa-
bility for some years. Now, it is
being made available to all.

Coutant has had an interesting
history. It was the first company
in the Unitech group and every
previous diversification has
resulted in new companies being
formed. Celdis, the well-known
component distributors was an
early example, the name Celdis
being derived from Coutant Elec-
tronics Ltd., DIStributors. Coutant's
pressure transducer interests were
also hived off separately as Trans-
ducers (C.E.L.) Ltd.

If the thick -film ' venture goes
well, will it, too, be hived off into
a separate concern?

BLUE STREAK -ALL
SYSTEMS WERE GO! !

My recent comments on the
Europa 11 launcher failure brought
a sharp reminder from a member
of the Hawker Siddeley Dynamics
design team that the British Blue
Streak first stage performed per-
fectly and the failure was due to
the inertial guidance system in the
third stage when Europa 11 was
at an altitude of 17 miles.

Blue Streak, says my corres-
pondent, maintained its 100 per
cent success rate after its previous
ten successful launches.
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WIDE BAND
SIGNAL INJECTOR
BY J.D. CROFT

Can be used for servicing

 Audio equipment
 Radio sets
 V.H.F. and U.H.F. television receivers

ONE of the most useful aids for servicing audio
and high frequency equipments is undoubtedly

a device which will provide a modulated signal to
enable tracing the signal path through the circuit.

This injector uses one of the most common TTL
integrated circuits, the SN7400N, which consists of
four two input NAND gates.

Although the total component count of the circuit
is 40, all but five of these are within the i.c. pack-
age so that construction is very easy.

MULTIVIBR
By suitably onnecting the four gates (G1-G4) in

the i.c. as Fig. 1, a multivibrator square wave
generator is produced with a fundamental frequency
in the audio range. Since the waveshapes produced
have very short rise and fall times the harmonics
generated extend up to the u.h.f. television bands,
thus the generator may be used to inject signals
into anything from an audio amplifier to a television
set.

=II MIN NM - INN ME - EM MEI INN =I ME I=

'Cl
SN7400N

C2
0.1
uF

PCIhauis
clip

Fig. 1. Circuit diagram of signal injector

BI
1.55 T
B2

15V

sNi

Components . . .

Capacitors
C1 0.01pF 450V
C2 0.1µF
C3 0.1µF

Diodes
D1, D2 0A91 (2 off)

Integrated Circuit
ICI SN7400N

Switch
S1 Lever operated miniature microswitch

Miscellaneous
B1, B2 HP16 (2 off), 1 crocodile clip, plastics

sleeve, 4in length of screwed brass rod fin
diameter
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CONSTRUCTION
Despite the apparent complication of the circuit,

it is no more expensive to build than a conventional
multivibrator using two transistors and is certainly
a lot neater.

The majority of small components are built up
on a piece of 0.1 in matrix Veroboard measuring
llin x lin as in Fig. 2. The only point to watch
is the correct location of the i.c. before soldering as
it is very difficult to remove all 14 pins at once if it
has to be removed.

UNIT HOUSING
The actual housing was a 2f in x 1 in dia. tin with

a snap -on plastics lid. As it was impossible to
obtain a battery holder small enough to fit this, it
was necessary to solder the battery leads directly to
the battery terminals. If the constructor wishes to
use a battery holder a larger tin will be found
necessary.

A small microswitch is used for S1 with the lever
bent as shown to protrude slightly from the lid.
Adjacent to this is the probe, a 4in length of fin
diameter brass rod threaded at one end and covered
with plastic sleeving so that only the tip is bared.

TESTING
The finished unit can be tested by connecting a

pair of phones between the probe tip and chassis
clip. If all is well a tone of about 3kHz should be
heard.

NM

t i ie  *
41 al 04

a  a a *
Small component assembly on 0.1in matrix Veroboard

To check the u.h.f. properties of the generated
tone, connect the output to a television receiver
aerial socket which should produce an audible out-
put from the receiver speaker.

The earth clip is not essential for use at radio
frequencies but a higher output will be obtained if
it is used.

WIRING DETAILS

PLASTICS
/LID

Fig. 2. Exploded assembly
details of completed injector.
A paper insulator is placed in
the tin to prevent component
board short circuits
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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 concerned.

PRESSURE SENSITIVE
RESISTOR

A product that should prove both
versatile and also tax readers' inven-
tive instincts is ResilistoR, a special
pressure sensitive resistor announced
by Logic Applications Ltd.

The "resistors" are made from
cubes, slices or discs of polyure-
thane foam impregnated with a
special graphite conductive sub-
stance. According to the amount of
pressure applied the graphite
granules are brought closer to each
other causing a gradual reduction
in resistance across the device. As
soon as the applied pressure is
released, the ResilistoR reverts back
to its unloaded resistance and
shape.

Resistances from 50 ohms to 500
kilohms are available in varying
ranges. The voltage range of the
device may vary from 5V to 40V
a.c./d.c. according to resistance
range required. Devices capable of
handling 100V d.c. at 60mA and
240V a.c. at 500mA have been pro-
duced to special order.

An experimenter's pack, contain-
ing one cube, one disc and one slice
is available, price £2.50 including
postage and packing.

The uses of ResilistoR is
obviously very numerous and some
of the applications which incor-
porate the devices are: intruder
alarm pads; motor controllers;
limit switches and volume controls.

In the electronic music field they
have been used in keyboards and
make excellent foot controls for
Waa-Waa Pedals. Aids for the dis-
abled is one field where experiments
have been carried out with some
success.

Further information, experiment-
ing kit, and resistance ranges can be
obtained from Logic Applications
Ltd, 47 Victoria Street, London,
S.W.I.

LIGHT SOURCES
The forecast by many experts

that light sources will be one of
the biggest growth sections in the
electronics industry this year seemsto be underway. Already, devices
316

using varying methods of produc-
ing a light source are appearing on
the market.

The solid state Ga As light indi-
cator from West Hyde Develop-
ments uses a gallium arsenide light
source and can be driven directly
by a T.T.L. i.c.

The indicator will operate at
15mA at 1.6V or more. The recom-
mended operating conditions are
40mA for brightest display (approxi-
mately 750 foot Lamberts). The
device will continue to emit an
adequate light down to 5mA.

Full details are available from
West Hyde Developments Ltd, Rye -
field Crescent. Northwood Hills.
Northwood, Middx.

The use of liquid crystal cells for
a light source is the latest develop-
ment from RCA.

Not available generally, at the
present time, the TA8032 and the
TA8034 are single digit, seven seg-
ment numeric display devices.

The TA8032 is a transmissive
type in which both conductive sur-
faces are transparent. This device
is particularly suitable in applica-
tions where back or edge -lighted
readouts are desirable.

The TA8034 is a reflective type
and utilises a mirrored area on the
inner surface of the back plate. This
type is particularly useful in those
applications where available front
lighting is of primary importance.

These devices operate from 8V to
50V and are primarily intended for
a.c. operation at frequencies from
30 to 60Hz although operation at
other frequencies (400Hz) is pos-
sible. D.C. operation is not recom-
mended.

Technical specifications and in-
formation is available from RCA,
Solid State Europe, Sunbury -on -
Thames, Middlesex, TW16 7HW.

Guest International have just
introduced the Litronix Data -Kit 62

seven segment numeric display using
gallium arsenide red light emitting
diodes. The display contains
approximately 56 diodes in one 14 -

pin dual -in -line package and the
luminescence is typically 500 foot
Lamberts at 20mA.

Back to the more realistic light
sources,. filament and neon types,
Guest have also released a range of
miniature neon and filament lamps
with either wire -ended terminations
or flanged bases.

Particulars of the Data -Kit 62
and the miniature lamps are avail-
able from Guest International Ltd,
Nicholas House, Brigstock Road,
Thornton Heath, Surrey, CR4 7JA.

PRINTED CIRCUIT AIDS
Of special interest to readers who

once having proved a bench "lash-
up" circuit have difficulty in trans-
lating the circuit to a printed cir-
cuit layout. Technomark are now
marketing a kit for making printed
circuits easily.

The Technomark printed circuit
pack is known as the Ambitrack
system and costs £5.35 with
s.r.b.p. boards or 0.25 with epoxy
based glass fibre boards.

The pack contains three 81in x
6 -tin copper laminated sheets, with
a 0.1 matrix scored into the copper
surface; a bottle of etchant and a
bottle of cleaning fluid; a pair of
tweezers; magnifying glass; special
grid patterned tracing sheets; and a
special etchant resist pen. The case
of the pack acts as a suitable etchant
bath.

The circuit pattern is drawn onto
the copper surface with the special
resist pen and then immersed in the
etching fluid. Alpha -numeric gradu-
ations around the edges of the
boards allow for easy checking
once the etching process is com-
pleted and the board cleaned.

Kits are available from Techno-
mark, Borough Green, Sevenoaks,
Kent.

Range of miniature indicators
marketed by Guest International

Two types of ResilistoR from
Logic Applications

Ga As light source from West
Hyde Developments

Technomark Ambitrack printed
circuit kit
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Add "fuzz" to your music.

Ultrasonic
Transmitter -
Receiver
With a range extendible up to 100 feet, this
equipment combines ease of construction
with high sensitivity. Its applications range
from "invisible beam" burglar alarms to
remote control and signalling, and it doesn't
need a transmitting licence.

FUZZ BOX

units for pop group guitars and musical
experimenters.

ELECTRONICS
May issue on sale April 14
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PRESSURE TRANSDUCER ALARMS

THEFT detection devices, for
instance for use in museums,

are legion. Usually ultrasonic or
electromagnetic barriers are used
although sometimes light or infra-
red waves are relied on. In each
case movement of a foreign object
in a space saturated with the
radiation is sensed in one way
or another.

Cerberus AG of Switzerland have
patented (BP 1 244 134) what
looks like a novel approach to
theft detection. The object to be
protected is supported on a force
transducer. The transducer pro-
duces an output signal and this
signal is fed to an amplifier and
alarm system. When the trans-
ducer is loaded with a constant
force the signal is stable, but a
change in load means a change
in the output signal and the alarm
is triggered.

To take a simple example, a
painting could be suspended by
two cables, each attached to a
force sensitive sensor. When the
force exerted on the sensors due
to the weight of the painting is
changed, if an attempt is made to
steal the painting, the signal from
at least one sensor changes to
sound the alarm. The oatent also
gives suggestions for suitable con-
structions for the sensors and
circuits for converting a change of
output into an alarm.

A convenient type of sensor was
piezo-electric elements arranged
in a cavity mounted on a vibra-
tion absorbent base (to prevent
building vibrations setting off the
alarm). Ideally, two elements are
mounted with their axes parallel
and the cord between them so as
to sense not only vertical forces
(due to a downward tug) but also
lateral forces, such as might be
caused by moving an object by
sliding it sideways.

A particularly sensitive construc-
tion is a ring -shaped piezo-electric
transducer with the point of
application of the force situated at
the ring centre.

In one example given by the
inventors, sensitivity is further in -

creased by suspending the picture
or the like from a hook which is
mounted on a dished spring with
non-linear deflection charac-
teristics, i.e. which will flatten
suddenly at a certain loading, see
Fig. 1. In a normal state of load-
ing the spring is flattened, but if
only a slight change of loading
takes place it will cause a
dramatic arching of the spring
and a sudden force to be exerted
on (or taken off) the transducer.
This prevents "tricking" of the
alarm by relieving the load in a
slow manner.

Although not suggested, devices
of this type could presumably also
be used in other fields, e.g. by
fishermen to sense "bites" at
night.

COMPANDER CIRCUIT FOR DISC

RECORDING

IN the audio field it is common
practice to compress sounds

together in amplitude before
recording them. Among other
considerations this lessens the
risk of overloading the disc cutter
and ensures that the recorded
groove does not encroach into the
adjacent groove space. In sophis-
ticated systems the audio signal is
expanded over the lower range of
amplitudes and compressed over
the higher range. Unfortunately so-
called "hush" noise is often heard
when a loud noise decays rapidly.
First there is a rise in background
noise as the compressor gain
rises and then there is a fall in
background noise as the expander
gain falls.

The problem is complicated and
EMI Limited have patented
(BP 1 245 394) a correspondingly
complicated answer.

As the block diagram in Fig. 2
shows, an audio input signal is
amplified and fed in parallel to
both an analog divider circuit and

a logarithmic amplifier. The out-
put of the log amplifier is rectified
to provide an output signal which
corresponds to the envelope of
the audio signal fed from the log
amplifier. The rectifier circuit also
functions as a limiter and its out-
put is fed in parallel to both a
minimum selector circuit and a
maximum selector circuit. Both
these selector circuits are also
supplied with a limiting bias
voltage.

The minimum selector circuit
produces an output signal which
corresponds to whichever is the
less-the envelope signal or the
bias voltage. The output signal
from this minimum selector circuit
is fed to an elongator circuit
which forms an expansion control
signal.

The maximum selector circuit
produces an output signal which
corresponds to whichever is the
greater-the envelope signal or
the bias voltage. The output sig-
nal from this maximum selector
circuit is applied to an elongator
and hold circuit which produces a
compression control signal.

These compression and expan-
sion control signals are fed to a
comparator, the output of which
is connected to the hold circuit
in the elongator of the compres-
sion control signal path. Both the
compression and expansion con-
trol signals are then summed and
the combined signal is applied
(via an anti -log circuit) to the
analog divider circuit to control
the transfer factor applied to the
audio signal which is passing
through the analog divider.

By suitable choice of circuit
parameters, the combined ampli-
fied input signal and the pro-
cessed signal is held constant as
the compression and expansion
components decay together. As a
result of this process the gain of
the divider circuit remains sub-
stantially constant. Background
noise thus remains equally con-
stant with a consequent avoidance
of "hush" effects.

INPUT

AMPLIFIER

Fig. 2

RECTIFIER

ARO

-50d8
LIMITER

ANALOGUE

DIVIOER

CIRCUIT

OUTPUT

"F"""- MAXIMUM
SELECTOR -.-

CIRCUIT

FLONGATOR

A110 HOLD

CIRCUIT

-*81AS VOLTAGE
CORRESPONDING TO

INPUT OF -20dB

- MINIMUM
SELECTOR

CIRCUIT

Loa RcuN AID R

COMPARATOR._

SWITCH

NVER TER

ANTILOL
CIRCUIT

SUMMING

AND CONTROL

AMPLIFIER

BP 1 245 394
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TRANSISTORS
AC107
ACII3
ACII5
AC125
AC 126
AC 127
AC 128
AC14IK
AC 142K
AC 151
ACI54
AC 155
AC 156
ACIS7
AC165
AC 166
AC 167
AC 168
AC 169
AC 176
AC 177
AC 187
AC188
ACYI7
ACYI8
ACYI9
ACY20
ACY2I
ACY22
ACY27
ACY28
ACY29
ACY30
ACY31
ACY34
ACY35
ACY36
ACY40
ACY4I
ACY44
ADI40
ADI42
ADI49
AD 161
ADI62
ADI61/
162(MP)
ADT140
ADZI I
ADZ I2

BRAND NEW
15p1AFI IS
20p AFI 16
23p AFII7
17p AFII8
17p AF124
17p AF125
17p AF126
17p AFI27
17p AF139
ISp AF178
15p AF 179
17p AFI80
17p AF191
17p AFI86
17p AF239
17p AFZ I I

20p AFZI2
20p AL102
14p AL103
2.3p ASY26
20p ASY27
30p ASY28
30p ASY29
2Sp ASYSO
20p ASYS1
12p ASYS2
20p ASY54
20p ASY55
19p ASY56
lip ASY57
19p ASY58
30p ASY58
ISp ASZ2 I
15p BCIO7
lip BC108
ISp BC109
30p BC 113
ISp BC] 14
189 BC] 15
35p BCII6
40p BC117
40p BCI 18
43p BC I 19
359 BC125
35p BC126

BCI32
63p BC134
50p BC135

L2 BC 136
L2 10 BC137

I7p BC139

FULLY GUARANTEED DEVICES
17p BC I40
17p BCI41
17p BC142
30p BCI43
2Ip
20p BC147
209 BC 148
20p BC149
33p BC150
50p BCI51
50p BC152
50p BC I 53
50p !KIS,'
45p BC I S7
37p BC158
37p BC159
4Sp BC167
85p BC168
85p BCI69
25p BC170
30p BC I71
25p BC 172
25p BC I 73
15p BC174
lip BCI75
25p BC177
25p BC178
25p BC179
2Sp BCI80
25p BCI81
25p BC182
25p BC I82L
40p BC 183
10p BCI83L
10p BC184
1 1p BCI84L
25p BCI 86
30p BC 1 87
30p BC207
35p BC209
35p BC209
2.5p BC2 I2L
4Sp BC2I3L
35p BC2 13L
359 BC2 I 4L
2.5p BC225
30p BC226
309 BC317
30p BC318
35p BC3I9
45p BCY30

35p BCY3I
359 BCY32
45p BCY33
40p BCY34
45p BCY70
17p BCY7I
lip BCY72

17p BDI 21
20p BD123
17p BD124
27p BDI31
30p BD I 32
20p BDY20
17p BF 115
20p BFI I7
13p BF 118
130 89119
13p
12p
13p
13p
13p
13p
22p
17p
17p
17p
20p

Op
22

10p
10p
10p
13p
13p
27p
27plip
1 1 p
lip
I 1p
lip
1 1 p
12p
2.5p
35p
12p
12p
12p
20p

BF152
BF153
BFI54
BF157
BF1S8
BF159
BFI60
BF162
BFI63
ElF164
BFI65
BFI67
BFI73
BFI76
BFI77
BFI78
BFI79
BFI80
BFI81
ElF182
BFI83
BF184
BF185
BFI88
BFI94
BFI95
BFI96
BFI97
BF200
BF222
BF257
BF270
BF271

500!000 SILICON
PLANAR

NPN-PNP PLASTIC AND TRANSISTORS
METAL CAN TYPES
Clearance of manufacturers' seconds, selected in
types and guaranteed no open or short circuit
units. Ideal cheap transistors for radio enthusiasts,
manufacturers, schools and colleges.
TYPE STN 18. Silicon Planar Transistors npn
TO -18 Metal Can. Types similar to: 2N706,
2N2220, BSY27-95A, BSX44-76-77.

Price: 500 (51; 1,000 LIS
TYPE STP111. Silicon Planar Transistors pnp
TO -18 Metal Can. Types similar to: BCY70-72,
2N2906-7, 2N241 I and BCI86-7. Also used as
complementary to the above npn type device type
STNI8.

Price: 500 L9; 1,000 L15
TYPE STNS. Silicon Planar Transistors npn TO -5
Metal Can. Types similar to: BFY50-51-52 and
2N2192-92.

Price: 500 L9.50; 1,000 116
TYPE STPL. As above but in pnp and similar to
types 2N5354-56, 2N4058 -2N4061 and 2N3702-3.
Also used as complementary to the above npn
devices type STNL.

Price: 500 ern; 1,000 113
TYPE STN K. Silicon Planar Plastic Transistor
npn with TO -113 pin circular lead configuration, I.C.
200mA, 300mW and similar to BC107-13-9, BCI70,
BC173, BC182-184, 8C237-8-9 and 13C337-8.

Price: 500 (9.so; 1,000 (16
When ordering, please state type required, i.e.,
STNK or STN18, etc.

22p' BF272
25p' BF273
17p BF274
20p BF308
17p BF309
309 BF316
15p BFWIO
20p BFX29
85p BFX84
85p BFX85
75p BFX86
809 BFX87
80p BFX88
LI BFY50

22p BFY51
4Sp BFY52
63P BFY53S7p X9
35p B5X20
359 BSY25
35p BSY26
45p BSY27
25p B5Y28

330°p YP 15sY32:
330p 135Y39

BSY40
3355p BSY4 I

BSY95
22p BSY95A
22p BUI05
35p CI I IE

4Sp 2413
50p C424
30p C425
30p C426
30p C428
30p C441
25p C442
30p C444
30p C450
23p C720
24p C722
30p C740
35p C742
45p C744
80p C760
35p C762
25p C764
I7p EC401

80p EC403
30p GET880
30p MATIOO
35p MATIOI
37p MATI20
75p MAT121
55p MPFI02
27p MPF105
20p OC 19
27p 0C20
22p 0C22
2.5p 0C23
22p 0C24
2.0p 0C25
2.0p 0C26
20p 0C28
lip 0C29
15p 0C35
15p 0C36
ISp 0C41
ISp 0C42
15p 0C44
ISp 0C45
15p 0070
15p 0071
15p 0072
309 0074
3Sp 0075
12p 0076
12p 0077

L3.90 OCBI
60p °CBI D
30p 0082
25p 0082D
17p 0083
40p 0084
30p 0C139
20p 0C140
27p 0C170
3Sp 0C171
37p 0C200
1p OC201
12p 0C202
25p 0C203
25p 0C204
17p OC205
17p 0C309
lip P346A
17p P397
60p OCP71
I5p ORPI2

ISp  ORP60
27p ORP6I
15p STI40
17p STI41
15p T1S43
17p UT46
43p V405A
43p V4IOA
30p 2G301
50p 2G302
30p 2G303
33p 20304
45p 2G306
25p 20308
25p 2G309
40p 20339
40p 2G339A
33p 20344
40p 20345
20p 20371
1.2p 2G371B
ISp 20374
lip 20377
ISp 2G378
9p 2G382

12p 20401
12.p 2G414
15p 20417
ISp 2N388
25p 2N388A
ISp 2N404
ISp 2N404A
15p 2N524
ISp 2N527
20p 2N696
20p 2N697
ISp 2N698
17p 2N699
ISp 2N706
ISp 2N706A
25p 2N708
27p IN709
27p 2N7 1 1

25p 2N717
25p 2N7I 8
3Sp 2N7 1 8A
359 2N726
17p 2N727
45p 2N743
43p 2N744
43p 2N914

2N9113
2N929

Opp 2N930
40p 2N1131

2NI132
17p 2N1302
Opp 2N1303
gip 2N1304

2NI305
45p 2N 1306
19p 2N1307
19p 2N1308
19p 2N1309
lOp 2N I 613
35p 2N I 71 I
3Sp 2N1889
35p 2N1890
17p 2N 1893
ISp 2N2160
15p 2N2147
ISp 2N2 I 48
139 2N2192
10p 2N2193
17p 2N2194
27p 2N2217
ISp 2N2218
15p 2N2219
30p 2N2220
30p 2N2221
25p 2N2222
30p 2N2368
50p
22p
30p
S5p
609
12p
ISp
24p
S5p
7p
Op

12p
45p
40p
429
24p
509
27p
27p
17p
17p
17p

SILICON200,000
TORS14'LUgIS

Clearance of pnp Silicon Transistors from
the 25300 (TO -5) and 25320 (SO -2) range
and similar to the GC200-205 and BCY30-34
series. Ideal for Amateur Electronics, Radio
Hams and for experimental use in Schools,
Colleges and Industry.
Approximate count by weight:

100 off --75p (plus p. & p. 10p)
300 off-El:75 (plus p. & p. 15p)
500 off-f.2:50 (plus p. & p. 17/p)
1,000 off-I4 (plus p. & p. 25p)
10,000 off-L35 (plus p. & p. 55p)

Large quantities quoted for on request.
EXPORT INQUIRIES WELCOME

30p
22p
25p
20p
22p
17p
17p
20p
20p
22p
22p
27p
27p
17p
209
359
459
37p
60p
75p
60p
30p
309
27p
20p
25p
27p
22p
22p
27p
17p

2N2369A ISp
2N24 I 1 50p
2N2412 50p
2N2646 55p
2N2711 22p
2N2712 22p

2N2714 25p 2N3704 15p
2N2904 25p 12N3705 lip
2N2904A 30p 2N3706 I2p
2N2905 25p 2N3707 13p
2N2905A 30p 2N3708 89
2N2906 25p 2N3709 8p
2N2906A 27p 2N3710 10p
2N2907 2Sp 2N371 I 10p
2N2907A 30p 2N31119 40p
2N2923 13p 2N3820 LI
2N2924 13p 2N3903 25p
2N2925 13p 2N3904 27p
2N2926 2N3905 25p
(G) 12p 2N3906 27p
2N2926 (Y) 1 1p 2N4058 15p
2952926 2N4059 10p
(01 10p 2N4060 12p
2N3010 80p 2954061 12p
2953011 20p 2N4062 12p
2N3053 20p 29551 72 12p
2N3054 509 2N5459 43p
2N3055 63p 25034 75p
2N33.91 17p 25301 50p
2N339IA lOp 25302A 4Sp
2N3392 17p 253112 45p
2N3393 15p 2530 60p
2N3394 15p 253C4 11.10
2N3395 2.0p 25305 LI
2N3402 Up 25306 11010
2N3403 Up 25307 LIAO
29.3404 lip 25321 60p
21,3405 4Sp 25322 50p
2N3414 lop 25322A 4Sp
2953415 20p 25323 60p
2N3417 37p 25324 L1-20
2N3525 74p 25325 LI-20
2N3702 12p 2S326 11.20
2953703 lip 25327 1140

DIODES & RECTIFIERS
AAI 19
AA 120
BAI 16
BA' 26
BY100
BY101
BY105
BYII4
BY126
BYI27
BY 130
BY Z 10

INPAIOANWAN
SALES

PO BOX5,WARE,HERTS
Full Money -Back

Guarantee
POSTAGE er, PACKING 7p

Ilp
8p

22p
22p
15p
12p
15p
12p
15p
17p
15p
35p

BYZI I
BYZ12
BYZ13
BYZI6
BYZI7
BYZ113
BYZ19
045
0000
0A47
0A70
0A79

32p
30p
2.5p
35p
35p
30p
25p
lip
22p
7p
7p
8p

0A81
0A85
0A90
0A91
0A95
0A200
0A202
S010
S019
IN914
1N916
1N4148

7p
7p
6p
7p
7p
6p
7p
4p
4p
6p
6p
6p

10 MILLION DIODES

200
1,000
5,000

Silicon or Germanium
State which when ordering

50p 10,000
L2:00 50,000
f7:00 100,000

L10-00
(30 00
f50-00

2,000,000 SILICON
PLANAR TRANSISTORS

T018 P.N.P. & N.P.N. TYPES
State which when order;ng

100 11.50 10,000 (90.00
500 (6-00 50,000 E400.00

1,000 El 0 00 100,000 E625  00

LINEAR INTEGRATED CIRCUIT

709/PC S.G.S.

TO -S can 8 lead. Full specification high
gain Operational Amplifier data

supplied. Lowest ever orice.

QUANTITY: 1-9, 10.24, 25-99, 100-999
PRICE EACH: 37p, 34p, 30p, 25p.
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EBLE
BOOSTER

uz
treble booster

off

Second of three
guitar effects units

input

By A. Russell

ASIMPLE but effective unit for heightening the
higher frequency harmonics of electric guitar

sounds is a Treble Booster.
The actual sounds produced are akin to those

made by the early "Rock 'n Roll" guitarists, par-
ticularly when played near to the instrument bridge.

In addition to use as an effects unit the Booster
will act as a straightforward pre -amplifier if required.

HOW IT WORKS
Basically the circuit consists of a simple pre-

amplifier, using a low noise, high gain transistor.
In shunt with the input (Fig. I) is an inductor LI.

The impedance of this is less to low frequency

Fig. 1. Circuit diagram of Treble Booste

boost

10.4

output

4.
output

depth

signals and so the bass notes tend to be shunted to
earth leaving the higher frequencies to be amplified
and passed to the output socket JK2.

The "Boost" control VR1 is a 5 kilohm potentio-
meter in series with LI and it controls the amount
of bass cut applied to the incoming signal. When
the wiper is rotated for maximum resistance there
is almost no bass loss and all frequencies are
amplified equally.

CONSTRUCTION
The prototype was built on a piece of 0.15in

matrix Veroboard I -1-in X 21in as in Fig. 2. No
breaks are required in the copper strips.

The primary of a small transistor output trans-
former is used for LI. The secondary winding and
centre tap is not used and the leads from these
should 'be cut short.

Control panel and Veroboard interwiring is
straightforward (Fig. 2) and should present no
difficulties. To prevent hum pick-up the input and
output leads should be screened.

TESTING
With the unit completed, the wiring should be

given a final check. With the battery connected you
should find that the circuit will work first time since
it is so simple.

A point to watch is the siting of the Booster. If
it is placed near to the mains transformer of the
amplifier, hum will be picked up by LI so this
should be avoided.
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COMPONENTS . . .

Resistors
R1 1.5M0
R2 101d2

1-W 10% carbon

Capacitors
Cl, C2 1014F elect. 25V (2 off)

Potentiometer
VR1 5ki2 lin. carbon

Inductor
Ll Eagle LT700 miniature output

transformer

Transistor
TR1 BC169C

Miscellaneous
JK1, JK2 Standard jack sockets (2 off)
S1 On/off toggle switch, B1-PP3 9V battery,
Battery connectors, Control knob, Veroboard
llin x 2fin 0.15in matrix 2fin length of fin x fin
plastics angle.

Fig. 2. Veroboard component
assembly details and
control panel interwiring

PLASTICS
BRACKET FOR

VEROBOARD
MOUNTING

0

DIRECTION OF
COPPER STRIPS 0 0 0 0 0 0 0 0 0 0 0 0 0 000 0

2 4 6 B 10 12 14 16
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Silicon
Controlled

Switch

SCS COUNTING
CIRCUITS

Il'HE purpose of this article is to introduce a
I relatively little known semiconductor device, the

silicon controlled switch (SCS), and to show how
quite simple and inexpensive counting circuits may
be constructed with it.

THE SILICON CONTROLLED SWITCH
The SCS is a four layer device, very similar to

the thyristor, in which all four layers are accessible
as electrodes (Fig. la). Unlike most thyristors, it is
designed to handle only fairly small currents (up to
500mA), and may be regarded as a low power
transistor combined with a "holding" circuit.

The usual symbol for the SCS is shown in Fig.
lb, which corresponds closely to the structure of
Fig. la, and emphasises its similarity with the
thyristor. On the other hand, it is much easier to
understand the operation of the SCS if it is
thought of as a pair of pnp-npn transistors con-
nected as shown in Fig. lc, the electrodes being
named accordingly.

Suppose that a voltage is applied to the device
as indicated in Fig. Ic and that the base is reverse
biased by means of a resistor connected between
the base and emitter. Provided that the applied
voltage is less than the transistor breakdown volt-
age, neither transistor will conduct, since neither
can obtain any base current. The device will there-
fore be in a stable "OFF" state.

If a positive pulse is now applied to the base,
the npn transistor will begin to conduct and thus
supply base current to the pnp transistor. This in
turn will begin to conduct and supply more base
current to the npn transistor, augmenting that
derived from the input pulse.

The process is now self-sustaining and the cur-
rent through the device rapidly increases until both
the transistors are saturated. Since each transistor
is providing the base current required by the other,
there is no further need for the input pulse, and
current will continue to flow after the input has
ceased. The device is now in a stable "ON" state.
with the value of the anode current being deter-
mined by the external circuitry.

ANODE

ANODE
GATE

CATHODE
GATE

CATHODE

(a)

By D. Burn, Ph.D.

ANODE

ANODE
GATE

CATHODE
GATE

CATHODE

(b)

+Vs
ANODE

PNP

BASE

COLLECTOR

NPN

EMITTER
(GROUND)

(c)

Fig. 1. The silicon controlled switch (a) internal
construction; (b) circuit symbol; (c) equivalent
circuit

TURNING OFF
To turn the device off again, it may be thought

that it is merely necessary to reverse the turn -on
procedure and apply a negative pulse to the base.
Unfortunately it is not quite as simple as that.

Due to the very high gain of the device, the
magnitude of such a negative pulse would almost
certainly exceed the maximum permitted reverse
base -emitter junction potential and thus destroy the
SCS. Instead, a technique is employed analogous
to that used with thyristors: reduction of the anode
current to a low value.

There is a certain minimum current, known as
the holding current 1H, necessary to maintain the
device in the "ON" state. If the anode current is
reduced below iH, neither transistor can obtain
sufficient base current to keep it conducting and so
the combination rapidly turns off. This may be
achieved either by applying a negative pulse to the
anode, or a positive pulse to the emitter; both
methods will be illustrated in the circuit to follow,
Once the device has turned off, the anode poten-
tial may be restored for, as we have already seen,
it can only be turned on by a pulse at its base.
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GARLAND BROS. LTD,
DEPTFORD BROADWAY, LONDON, Sar

CAPACITORS
2 2pF
3-3pF

5pF
10pF
IOpF
15pF
15pF
I 8pF
22pF
22pF
25pF
27pF
33pF
33pF
39pF
47pF
47pF
50pF
56pF
68pF
68pF
75pF
82pF

I 00pF
100pF
100pF
120pF
150FF
I 50pF
I 50pF
180pF
200pF
220pF
220pF
250pF
270pF
300PF
330pF
330pF
390PF
470pF
470pF
500PF
560pF
680pF
680pF
820pF

0-0014F
0001µF
0-0014F
0.0014F
0.00IAF
0001µF
0.0015AF
0 00154F
0-0015AF
0-0018µF
0.0024F
0.002AF
0-0022AF
0 00224F
0 00224F

500V
500V
500V
I 25V
500V
125V
500V
500V
125V
500V
500V
500V
I 25V
500V
500V
125V
500V
500V
500V
125V
500V
500V
500V
I 25V
500V
500V
500V
125V
SOOV
500V
500V
500V
12SV
500V
500V
500V
500V
125V
500V
500V
125V
750V
500V
500V
125V
500V
500V
100V
125V
400V
500V
500V

I ,000V
400V
SOOV
500V
500V
100V
500V
125V
500V

1,000V

S/M
S/M
5/M
P.S.
S/M
P.S.
Cer.
5/M
P.S.
S/M
S/M
Cer.
P.S.
SIM
S/M
P.S.
Cer.
S/M
S/M
P.S.
S/M
S/M
S/M
P.S.
S/M
Cer.
S/M
P.S.
S/M
Cer.
S/M
S/M
P.S.

Cer.
5/M
Cer.
S/M
P.S.
Sal
S/M
P.S.
Disc
S/M
S/M
P.S.
S/M
S/M
Mylar
P.S.
Poly.
S/M
Cer.
MDC
Poly.
S/M
Cer.
S/M
Mylar
Cer.
P.S.
S/M
MDC

7
7

71

4
71

7
7

4

7
7

71

5
8
S

S
8

S
S

8

1
6
3

10p
Sp
6p
3p

10p
Sp

10p
39
Sp
69

10p
6p

00027µF
0-0034F
0-00334F
00033µF
00033µF
00036µF
00047µF
00047µF
00047µF
00047µF
0005µF
0 0054F
00068µF
00068µF
0 00684F
00082µF
00082µF
001µF
0.014F
001µF
O OIAF
001µF
0 014F
001µF
0.0IAF
0.01µF
0015µF
0015µF
002µF
0022µF
0022µF
0022µF
0022µF
0022µF
0033µF
0033µF
0047µF
O047µF
0047µF
0047µF
0047µF
0047µF
0'1µF
01µF
0 IµF
0 14/F
01µF
0 15µF
022µF
022µF
022µF
0-224F
033µF
047µF
047µF
0 474F
I OpF

500V
500V
125V
500V

1,000V
500V
I 25V
500V
500V

1,000V
100V
500V
I 25V
500V
500V
125V
500V

12V
125V
160V
250V
400V
500V
500V
500V

1,000V
160V
400V
100V

ISV
250V
400V
600V

1,000V
250V
400V

I 2V
160V
250V
400V
500V

1,000V
30V

250V
400V
600V

1,000V
250V
160V
250V
400V

1,000V
250V
250V
400V

1,000V
250V

S/M
Cer.
P.S.
Poly.
MDC
S/M
P.S.
Poly,
S/M
MDC
Mylar
Cer.
P.S.
S/M
Poly.
P.S.
5/M
Disc
P.S.
Poly.
M.F.
Poly
Cer.
S/M
Paper
MDC
Poly.
Poly.
Mylar
Disc
M.F.
Poly.
MDC
MDC
M.F.
Poly.
Disc
Poly.
M.F.
Poly.
Paper
MDC
Disc
M.F.
Poly.
MDC
MDC
M.F.
Poly.
M.F.
Foil
MDC
M.F.
M.F.
Foil
MDC
M.F.

ISp
Sp
6p
6p
6p

ISp
9p
6p

10p
bp
3p
Sp

6I

Sop

4p

10399
3p
39
Sp

30p
6p
9p
39
3p
3p
Sp
3p
39

73p

4p
4p
6p
39
3p
4p
8p
10p
6p
4p
Sp

10p
13p
Sp
6p
Sp

10p
15p

89
ISp
20p
15p

Note: S/M = silver mica 1%,, tol.
P.S. = polystyrene 2094 tol.
MDC - a.c. rating = 300V.
M.F. = Mullard min. foil.
Cer. = ceramic.

TRANSISTORS
ACI27 17p BC109
AC128 lip BC147
AC176 llp sacc :41

ACI87 '""' BC I57
ACI88 2713 BCIS8
ACYI9 np BC159
ADI49 47p B0131
ADI61/162 72p BDI32
ADT140 619 BFI IS
AF118 45p BFI78
AFI 24 1.2p BFI79
AFI 25 19p BF180
AF126 209 BFI81
AF127 19p BFI84
AFI78 67p BF185
AFI 79 66p BFI94
AFI 80 66p 13F195
AF239 np BFI96
BC107 lip BFI97
BC108 11p BFWIO

Ilp
12p
12p
lip
15p
14p
14p
75p
75p
25p
np
569
309
329
30plip
14p
14p
28p
15p
70p

BFX29
BFX134
BFX138
BFY50
BFY51
BFY52
MAT100
MATIOI
MAT 120
MATI21
0C28
0C35
0C44
0C45
0071
0072
0075
0C200
OC201
OCP71
ST140

389
239
lOplip
21p
22p
25p
29p
25p
29p
Sep
48p
lip
12.p
1 1 p
12p
20p
27p
389
60p
ISp

ST141 139
UT46 359
2N696 15p
2N706A 12p
2N2926G 14p
2N2926Y 13p
2N29260 lip
2N3053 259
2N3054 609
2N3055 72p
2 N3702 ISp
2N3703 14p
2N3704 15p
2 N3705 14p
2N3706 14p
2N3711 14p
2N3819 35p
2N4058 17p
2N5459 60p

MINIATURE
ELECTROLYTICS

1µF
2 .5µ F

4µF
5AF
8AF
8AF

I OAF
16µF

25V
64V
40V
64V
15V
40V
ISV
40V
25V

30µF
504F

100/4F

I 5V
ISV
ISV

DIODES
AA119
0A47
0A90
0A91
0A202
BY100
BYI27
BYZ12

1 1 p

7IP
71P
75P
10p
15p

RESISTORS
CARBON
All 5%, high -stability. E 12 values.

wattl ip; 1 watt -49 ; 2 watt -419.

WIREWOUND
5 watt -10p; 10 watt -12p.

LOW -OHM RESISTORS
24 watt wire -wound. 10, 11
1.811, 2711, 3-30. 3.931.

n, 5.6 6.8 (I, 8-2 11.

CONTROLS, Log. or Lin.
Single, less switch, 15p
Single, D.P. switch, 149
Tandem, less switch, 409
5k II, 10k 13,25k CI, 50k 11, 100k 17.250k 13,
500k13, 1M 2M II.

FUSES
1 yin glass --lip
60, 100, 150, 250, S00, 750rnA; 1, 1.25, 1.5,

2, 25, 3, 5, 7 5, 10, 15 amp.

in glans -15p
100, 250, 50OrnA; I, 2.5 amp.

Anti Iiin-Ilp
250, SOO, 750, 850mA; I, I 5, 2, 3 amp.

Anti 2Ornrn-Sp
80, 125, 200, 315, 400, 500, 630, 800mA;
I, 2 amp.

ELECTROLYTICS
1134F 64V

25µF SOV Sp

50µF SOV 10p

100µF 2SV 10p

100µF SOV 10p

2.50µF 25V Ilp
250µF 50V 17p

500µF 25V lip
500pF SOV 25p

1,000µF 25V 179

1,000µF SOV 39p

2,000pF 25V 369

2,000µF SOV 53p

2,S00µF 25V 45p

2,500µF SOV 60p

3,000µF 2SV 48p

5,000µF 25V 55p

5.0004F 50V 91Ip

SILICON BRIDGE
RECTIFIERS

200 P.1. V., 2 0 amp.

40 P.1.V., I 5 amp. 510p

PANEL
FUSE -HOLDERS
For 14in fuses lip
For 20mm fuses 1Sp

ZENER DIODES
From 2 to 33 volts.
400mW, 15p; FS watt, nip

PLUGS
Car aerial
Co -axial
D.1.N. 2 pin (speaker)
D.I.N. 3 pin
D.1.N. 4 pin
D.I.N. 5 pin, 180'
D.I.N. S pin, 240
D.I.N. 6 pin
Jack, 24 -mm unscreened
Jack, screened
Jack, 3 mrn unscreened
Jack, 3 mm screened
Jack, fin unscreened
Jack, fin screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Phono, plated metal
Wander, red or black
Banana 4rvirn red or black

LINE SOCKETS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, 180'
D.I.N. 5 pin, 240'
Jack, 3 -1 -mm
Jack, fin screened
Jack, stereo, screened
Phono, plated metal

14p
ep

10p
13p
14p
139
15p
ISp
9p

10p
Ilp
lip
12p

10p10p

35p
Sp
lip
39
6p

SOCKETS
Car aerial
Co -axial, surface
Co -axial, flush
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, 180'
D.I.N. S pin, 240
Jack, 24mm
Jack, 3 mm

149 Jack, }in unswitched
17p Jack, }in switched
15p Jack, stereo, switched
169 Phono, single
16p Phono, 2 on a strip
16p Phono, 3 on a strip
ISp Phono, 4 on a strip
43p Wander, single, red or black
30p Wander, twin strip
14p Banana 4mm red or black

e  p

flp
10p
9p

1111.

10p
10p
ISp
17p
14p
5p
7p
91)

10p
Sp
7p
6p

MERCURY
SWITCHES

tamp Up
MAIL ORDERS : C.W.O. only.
Please include 10p p. & p. (Air
mail extra). S.A.E. with all
enquiries please. Tel. 01-692 4412
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Up to 60 watts R.M.S. SATINSOUND STEREO
From Revolutionary New Designs Using Space Age COMPUTER INTEGRATED AMPLIFIERS

DECK -AMP. SDS MK. IV. Teak finish cabinet with wood and
perspex removable hinged lid. Records can be played with lid
closed.
DECK -AMPLIFIER SPECIFICATION:
Latest Girrard SP25 Mk. III Deck with Cue and Pause, Ceramic
cartridge KS41C (Magnetic available as extra) Diamond Stylus.
Incorporating high quality integrated operational amplifiers and
drivers, giving 30W R.M.S. per channel into Ma Total distortion
better than 0.1% at 15W/channel at 1kHz. Sensitivities: Ceramic
input-250mV into 18m0/100pF. Magnetic input-2-5mV into
47k0 at 1 kHz. Equalised to ±1db. Standard R.I.A.A. Radio input
-34mV into 47k0. Bass, Treble, Vol., Bal., Controls. Mono -
Stereo Mode Switch. Tape and Headphone Sockets. Frequency
response 30Hz to 25kHz. PRICE: £70.35 plus carr. £3.25.

from £7035
30 WATT R.M.S. SPEAKER SYSTEM
2 SDS Mk. I Speaker Cabinets 11fin 174in

84in deep. TEAK FINISH.
Each Speaker comprised of: 8in Bass and 4in
Tweeter. Impedance 150. Power 15W R.M.S.
Frequency Response 30Hz to 20kHz.
PRICE: £27.04 per pair plus carr. £3 (Up to
50W speaker system available on application.)

PRICES-COMPLETE:
1 SATINSOUND SDS MK. IV DECK AND
AMPLIFIER
2 SDS MK. I SPEAKER CABINETS
30 WATT SYSTEM TOTAL: £89 plus carr.
£350.

SUPPLIED WITH 20 FOOT SPEAKER LEADS, MAINS CABLE, COMPLETE AND READY TO USE
SERVICON DYNAMICS LIMITED
186/190 CIRENCESTER ROAD
CHARLTON KINGS
CHELTENHAM, GLOS.
STD Code 0242-28213

CARRIAGE BY
SECURICOR

LIMITED
Full refund if returned within 7 days as new.

CHEQUE/ORDER OR CASH
CREDIT TERMS AVAILABLE
ALL ENQUIRIES S.A.E.
FULLY GUARANTEED
BRITISH MADE

COMP"

Wea3rit faait BITS & PIECES 9'eve,
GADGETS

. . haelthre
4-3d gie7in ea HOME RADIO

Until you've tried the service provided by Home
Radio (Components) Limited you've no idea
how simple it can be tracking down and ob-
taining components. It becomes a pleasure
instead of a bind! But first you need the Home
Radio Catalogue, listing over 8,000 components,
over 1,500 of them illustrated. At 70 pence,
including p & p, it's a gift-especially as every
copy contains 10 vouchers each worth 5 pence.
Send coupon today.

ITyhect:itceeroefr:Orn34,1;eliet,cis(n1L,t: ctaotail3oFtucs 1.11:jeh:gsd.

POST THIS
COUPON
with your
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for 70p

HOME RADIO (COMPONENTS) LTD., Dept. PE
234-240 London Road, Mitcham, Surrey CR4 3HD.iemi meL

Address
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Phone 01-648 8422
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Thus, in the SCS we have an inherently bistable
device which, with the minimum of additional com-
ponents, will function in the same way as a bistable
circuit requiring two transistors, two diodes and
several resistors and capacitors. Hence it is possible
to construct counting circuits which are very much
simpler, and more eonomical, than their transistor
counterparts.

ANODE GATE
So far in this discussion, the collector, or anode

gate, has not been mentioned. In fact, it is quite
possible to design SCS counting circuits in which
the collector is not used at all. However, where it
is desired to provide a visual indication of the count,
the collector forms a very convenient output elec-
trode. Although at first sight it may appear some-
what paradoxical that the anode is used as a
control electrode and the anode gate forms the out-
put electrode, the npn-pnp concept of Fig. lc does
help to provide a logical explanation.

Reference to Fig. Ic will show that in the "ON"
state, the collector will be very close to 0 volts (i.e

of the npn transistor). In the "OFF" state,
the collector will be at some positive potential
determined by the external circuit.

Hence one form of read-out would be a low
voltage, low current filament bulb included in the
collector circuit as indicated in Fig. 2a. If, on the
other hand, numerical indicator tubes are required,
then another valuable feature of the SCS comes in
useful, that is, it is designed to withstand high volt-
ages. This means that the collector may be directly

0

a) (b)

Fig. 2. (a) SCS used to drive low voltage bulb;
(b) SCS driving a cold cathode tube

connected to an indicator tube cathode without the
need for an intermediate, high -voltage buffer
transistor (Fig. 2b).

RING COUNTER
Having discussed the SCS in some detail, the basic

circuit for a ring counter with an indicator tube
read-out can be introduced (Fig. 3). While it may
appear rather formidable, it is. in fact, far simpler
than a corresponding transistor circuit. Its operation
may be explained in the following way.

To begin, assume that the RESET line is con-
nected to the 0 volt line, and that the first SCS,
CSRO, is on. Cathode 0 of the indicator tube VI
thus has direct path to 0 volt and is therefore. lit.

+250V

BRY39 CONNECTIONS

COLLECTOR ANODE
TO18

BASE EMITTER

NOTE:COLLECTOR CONNECTED TO CASE

CARRY OUTPUT
0

+6V0

68k0
VI
XN3

0 1 2
0 0 0

2.41KR

INPUT

0

2.41,11
R1

10 kR

4700

R2

2.2k0

0 0IpF D1

OA202

01pF

D2

0A200

CSRO
BRY39

R3

1. Ski

Cl
00
pF

CSR1

BRY39

1 Sk

CSR2
BRY39

00mm
pF T

1.541

CSR9
BRY39

100
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OV

0
RESET

1. Skil

00
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Fig. 3. An SCS ring counter
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Fig. 4. An SCS pulse generator

The anode of CSRO, and of all other even num-
bered SCSs, will be close to 0 volt, whilst the col-
lectors of all the other SCSs will be at potentials
ranging from about +15 to +120 volts, determined
mainly by the characteristics of V I.

If a negative pulse of about 6 volts amplitude
is applied to the input, all SCSs will lose their anode
potential so that CSRO will turn off and cathode 0
will be extinguished. The collector of CSRO will
go positive and this positive pulse will be passed
to the base of CSR1 via Cl. CSR1 will therefore
turn on, its collector will fall to 0 volt and cathode
1 of V I will light. Athough the negative input
pulse is applied to the anodes of all SCSs, this
will not prevent CSR1 from turning on. The design
of the circuit is such while the anode of CSRO goes
to about -2 volts, the anode of CSR1 only falls to
about +2 volts, which is just enough to allow it
to turn on.

Thus the use of two anode lines is essential to
the correct operation of this type of counter, and
ensures that only the correct SCS can turn on with
each successive input pulse. It should perhaps be
emphasised that this feature means that the circuit
can only be used for an even numbered count, since
an odd number of stages would require two con-
secutive anodes to be connected to the same line.

This then is the basic ring counter circuit, re-
quiring only a few additional refinements to turn it
into a fully operational unit.

PULSE GENERATOR
First of all, we need to generate suitable input

pulses, and although there are several pulse
generator circuits that would do the job, a parti-
cularly simple one results from the use of another
SCS, as shown in Fig. 4. The SCS is normally held
off by the bias resistor RI. A positive pulse of any
shape and duration applied to its base will turn it
on so that the anode drops to close to 0 volts.
C2 rapidly charges to 6 volts through R3 and the
SCS, its charging current keeping the SCS turned on.

Once C2 is charged, this current falls to zero
so that the only current that can flow becomes
determined by R2. The value of this resistor is
chosen so that this current is less than ii hence
the SCS turns off, and C2 discharges through R2.
326

The result of all this is that a negative pulse
having very short rise and fall times, and the desired
amplitude and duration, appears at the collector.

CARRY AND RESET'
If one wishes to set up a chain of ring counters,

the circuit must be arranged such that as each one
completes its count, it automatically provides an
output pulse suitable for stepping the next counter
in the chain. This is achieved by means of diode DI
and resistor RI in the collector circuit of CSRO
Fig. 3). When CSRO is off, DI will be reverse
biased so that the output line is clamped to +6
volts.

As soon as CSRO turns on, DI becomes forward
biased and the output falls to 0 volts, thus pro-
viding the required input to the next counter.

This very simple way of obtaining a logic output
from CSRO can, of course, be applied to every
SCS in the counter, thus making it possible to add,
for example, pre -determining and alarm circuits to
the basic counter.

The last function to be considered is the RESET
facility. It may be seen that the emitters of all
SCSs, except CSRO, are connected to the reset
line (Fig. 3), and it was previously assumed that
this line was connected to 0 volt. Suppose that the
reset line is momentarily taken to +6 volts. All
SCSs other than CSRO lose their supply voltage,
and the one that was on will turn off.

At the same time, this positive pulse is coupled
into the base of CSRO via R2 and D2, and since
CSRO has not lost its supply it will be turned on.
The reset line also fulfils another important func-
tion. When power is first applied to the circuit, it
is probable that none of SCSs will turn on.
Furthermore, since the input pulses merely turn off
any SCS that was conducting, there is no way of
initially turning on any particular SCS. The reset
line allows the circuit to start operating correctly
by turning CSRO on.

OTHER APPLICATIONS
So far, this discussion has been limited to counting

circuits in which a read-out is required. However,
many applications do not need a read-out and the
SCS may be used just as efficiently to construct such
circuits.

A ring counter having n stages, where n is an even
number, will deliver one output pulse for every n
input pulses, and is a very simple method of
frequency division. A suitable circuit is illustrated in
Fig. 5. It is virtually identical with that already
described and operates in exactly the same way.

The indicator tube has been replaced by resistors
which are returned to a voltage preferably higher
than the anode supply. The reason for this is that
under certain circumstances the collector of an SCS
could go less positive than its anode. If this should
happen, the SCS would be turned on since effectively
the base of a pnp transistor is going negative with
respect to its emitter (see Fig. lc).

An output pulse, limited in amplitude to about
6 volts, may be obtained from the collector of any
stage by means of a diode -resistor combination as
shown for CSRO. Suitable input pulses may be
obtained from the same type of pulse generator
that was used in the counter circuit.
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SUPERSOUND 13 HI-FI
MONO AMPLIFIER

A superb solid state
audio amplifier. Brand
new components
throughout. 5 silicon
transistors plus 2
power output transis-
tors In push-pull. Full
wave rectification.
Output approx. 13W
r.m.s. into It ohm.
Frequency response
12112-SOKHz +9db.
Fully integrated pre-
amplifier stage with

separate Volume, Bess boost and Treble cut controls.
Suitable for 8-10 ohni speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 40mV for fulloutput. Supplied ready built and tested, with knobs.
escutcheon panel, input and output plugs. Overall size
31n high x sin wide x 71in deep. A.C. 200/250V.

PRICE EI050 &r.23p.

DE LUXE STEREO AMPLIFIER
A c mains
200-240 volts.

Using heavy
duty fully
Isolated
mains trans-
former with
full wave
rectification

giving ade-
quate smoothing

with negligible hum.
Valve line up: -2

ECL86 Triode Pentodes- EZ80 as rectifier. Two dual potentiometers are
provided for bass and treble control, giving bass and
treble boost and cut. A dual volume control I. used.
Balance of the left and right hand channels can be
adjusted by means of a separate ''balance" control fitted
at the rear of the chase's. Input sensitivity Is approxi-
mately 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 I1 in. w
Overall height including valves Sin. Ready built and
tested to a high standard. Price UM. P. & P. 45p.

SPECIAL PURCHASE OF RAEUFACTURER'S SUR-
PLUS! All Transistor F.M. tuner head with twin A.M. Gang
incorporated. Beautifully engineered with precision geared
reduction drive. F.M. R.F. Transistor, oscillator/Mixer
and first I.F. stage (10.7 Mc/e output) with optional AFC

connection. Built on printed circuit
panel and fully screened. Extremely
stable over range 88-108 Nets. Brand
new and pre -aligned. Size Ws H. x
14in W. x 21in D. For 6V D.C. 0,
2.8mA. A.M. Gang fitted with trim-
mers which can be connected to
standard A.M. aerial and oscillator
circuit, if required. LIMITED
NUMBER. Only EAU post free.
Connection details supplied.

BLACK ANODISED Ulg. ALUMINIUM HEAT SINES.
For T03, complete with mica's and bushes. Size 2fin xSin approx. Up pair. P. & P. Op.

HIGH GRADE COPPER LAMINATE BOARDS
8in x Sin x din. FIVE for 80p. P. & P. 13p.

TELESCOPIC AERIAL{ WITH SWIVEL JOINT. Can be
angled and rotated In any direction. 6 section Lacquered
Braes. Extends from Sin. to approx. 271 in. Maximum
diameter fin. Shp each. P. & P. Op.

BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 19 alternatives. Primary: 0-210-240N Secon-
dary combination.: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 90-0-90V, at 2 amps
full wave. Size SinL 31InW x 3inD. Price 21.78.
P. & P. 30p.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. Sec. 9-0-9 at 500mA. 70p. P. & P. 13p.
PG. 200/240V. Sec. 12-0-12 at 1 amp. 88p. P. & P. 13p.
Prl. 200/240V. Sec. 10-0-10 at 2 amp. 2188. P. A P. 30p.
Tapped Primary 200-220-240V. Sec. 21 5V at 500mA.
Pp. P. & P. 13p.

4 AMP BATTER: CHARGER TRANSFORMER
Brand new. For 6 or 12V. 240V Primary. Secondary
volt. xins. off load 10 and 16.5V. Overall size approx.
/in x 211n x Sin. Weight 31b. Limited number at
11.55. P. A P. 35p.

HANDBOOK OF TRANSISTOR EQUIVALENTS
AND SUBSTITUTES

A must for servicemen and home conetructors.
Including many 1000's of British, U.S.A. European
and Japanese transistors. ONLY 40p. Poet 5p.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/0129 4 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 26.97. Carr. 50p.
With stereo cartridge 17.97. Carr. 50p.
LATEST GARRARD MODELS. S.A.E. for Latest Pricer!

PRECISION ENGINEERED PLINTHS
Beautifully constructed in heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 3500, 3100,
SP23 II and III, ElL65B, AT60, etc., or B.S.R. C109,
C129, A21, etc. Cholhe of black leatherette or teak grain
finish. Size 121In x 141in x 91in high (approx. 711n
high.lic'elocling rigid smoked acrylic cover). Price CM mn

P. & P. 60p. &set,.

LATEST ACOS 01.91(111C Mono Compatible Cartridge with
Co stylus for LP/EP/78. Universal mounting bracket.
21-50. P. & P. 80.
SONOTONE ISTAIIC COMPATIBLE STEREO CARTRIDGE
T/O stylus. Diamond Stereo LP and Sapphire 78. ONLY
1050. P. & P. 10p. Also available fitted with twin
Diamond T/0 stylus for Stereo LP. £3. P. A P. 10p.
LATEST ROSETTE 1`,0 Stereo Compatible Cartridge for
EPi LP/Stereo/78. 11.63.'P. dr P. 10p.
LATEST NANETTE TIO Mono Compatible Cartridge f,:(
EP/LP/78 mono or stereo records on mono equipment.
11-50. P. & P. 10p.

QUALITY RECORD PLAYER AMPLIFIER ME II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 71n. w. 3 d. z 6 h. Ready built and tested.
PRICE 8875. P. di P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE 24-98. P. A P. 50p.
DE LUXE QUALITY PORTABLE R/P CABINET MK II

Uncut motor board size 141 12in.. clearance 2 in. below,
54in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
SP23). Size 18x 15 x 81n. PRICE 14.75. P. & P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 164in high
. 101in wide . 51' deep. Fitted with E.M.I.

Ceramic Magnet ISin x 8in bass unit, two H.F.
tweeter unite and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price £8.40 Carr. 65p.
CABINET AVAILABLE SEPARATELY

11450. Carr. 60p.
Also available in 8 ohm with EMI 13in x Sin. bass
speaker with parasitic tweeter. 1050. Carr. 65p.

LOUDSPEAKER BARGAINS
in 3 ohm 5106, P. & P. 15p. 7 x 4in 3 ohm 2115, P. A I'
'Op. 10 X gin 3 or 15 ohm 21.90, P. & P. 90p. E.M.I
x 51n 3 ohm with high flux magnet UM, P. A E. 20P

E.M.I. 134 x 8In 3 ohm with high flux ceramic magnet
12-10 (15 ohm SS -S61. P. & P. 30p. E.M.I. 13 x 81n, 3 o

or 15 ohm with two inbuilt tweeters and crossover net
work 84-20. P. A P. 90p. E.M.I. 13' a 8' twin con
parastatic tweeter) 8 ohm 22-25. P. & P. 30g.

BRAND NEW. 121n 15w H/D Speakers, 3 or 15 ohio
Current production by well-known British maker. Now
with Milos ceramic ferrobar magnet assembly 2813
Guitar models: 25w 8860. 35w 8550. P. & P. 38p each.
E.M.L 311n HEAVY DUTY TWEETERS. Powerful cerami
magnet. Available in 3,8 or 15 ohm 98p each. P. & P. 13p

l2in "RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3,8 or 15 ohm, 2620. P. A P. 301'
85 ohm SPEAKERS 3". ONLY 83p. P. & P. 13p.
"POLY PLANAR" WAFER -TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size I If In x 14 11 ilk x If. in deep. Weight 19oz.
Power handling 2.0W r.m.s. 140W peak). Impedance
8 ohm only. Response 40Hz-20kHz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details. Only
15-75 each. P. & P. 25p.
VYNAIR & REIMS SPEAKERS & CABINET FABRICS
app. 541n. wide. Usually 61-715 yd., our price 75p yd.
length. I'. A P. 15p (loin. 1 yd.). S.A.E. for samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo fin Jack
plug. Frequency response 30-15,000112. Matching
impedance 8-16 ohms. Easily converted for mono. PRICE
16115. P. A P. 15p.

HIGH IMPEDANCE CRYSTAL STICK MMES. OUR
PRICE 5105. P. A P. 8p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE -AMPLIFIER. For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 200/300V. Frequency response 1511.--25KHz.
Gain 26dB. Solid encapsulation size 15 x 10 x fin.
Brand new - complete with instructions. PriceUp. P. & P. 13p.

CENTRE ZERO MINIATURE MOVING COIL METER
100µA for balance or toning. Approx. else lin . tic

fin. Limited number 75p. P. & P. 10p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD wrra
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CON-
STRUCTION

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 Baas, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. Output stage
for any speakers from 5 to 15 ohms. Compact design,
all parte supplied including drilled metal work, high
quality ready drilled printed circuit board, attractive
front panel, 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
specification: Power output 14W r.m.s. per channel Into
6 ohms. Frequency response ± 3dB 12-30,00011z.
Sensitivity better than 80mV into 1M O. Fullpower band-
width 9dB 12-15,000Hz. Bass boost approx. to ± 12dB.
Treble cut approx. to -16dB. Negative feedback I8dB
over main amp. Power requirements 35V at 1.0 amp.
Overall size -12' wide 8' deep 25' high.
Fully detailed 7 -page construction manual and parte list
free with kit or eend 18p plus large S.A.E.
PRICES AMPLIFIER KIT. 1110-50 P. & P. I5p.

POWER PACK KIT. U P. & P. 90p.
CABINET, U P. & P 30p.

(Post Free if all units purchased at same time). Full after
miles service. Also available ready built and tested,
22060. Post Free.
Note: The above amplifier is suitable for feeding two
mono sources into inputs (e.g. mike, radio, hefts record
decks, etc.) and will then provide mixing and fading
facilities for medium powered 111-11 Discotheque use, etc.

3 -VALVE AUDIO
AMPLIFIER HAM MR II

Designed for HI-FI reproduc-
tion of record.. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, else 711n w. x 41n. d. x.
411n. h. Incorporate. ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer 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 2075. P. & P. 35p.

HSL "FOUR" AMPLIFIER KIT. Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry: Complete set of parts, etc. 85913. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super duality gram amplifier using a double wound fully
isolated mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watts. Volume
and tone controls. Chassis size only 71n. wide x Sin. deep x
61n. high overall. AC mains 200/240 V. Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY.

BARGAIN PRICE
OUR ROCK BOTTOM £275 Est p'

10'14 WATT H I AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both mimic 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
EZ80 rectifier. Simple instruction booklet Up (Free with
parts). All parts sold separately. ONLY 57-97. P. & P. 55p.
Also available ready built and tested complete with std.
input sockets, 1997. P. & P. 55p.

Open M.31 Monday
to Saturday HARVERSON SURPLUS CO. LTD. (Please write clearly)
Early closing Wed. 1 p.m. 170 HIGH ST. MERTON, LONDON, S.W.I9 Tel. 01-540 3985 PLEASE "T"'", CHARGESQUOTED APPLY TO U.K. ONLY.A few minutes from South Wimbledon
Pubs Station 1 SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES I CHARGED EXTRA,

P. & P. ON OVERSEAS ORDERS
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Fig. 5. An SCS frequency divider

The usual problem will arise if it is desired to
produce an odd -numbered count. However, it will
generally be possible to devise a gating circuit which
will detect the required count and apply a reset input
to the counter.

RADIO CONTROL APPLICATIONS
Some very sophisticated circuitry has been

developed for modern model radio -control gear, and
the final example of a counting circuit is typical of
those used in the so called digital proportional
equipment.

In this system, the position adopted by a servo
mechanism is proportional to the duration of an
input pulse supplied to it. This duration is made
variable, typically between I and 2 milliseconds, for
travel between one extreme of servo position and
the other. The transmitter is therefore required to
generate a string of pulses, one for each function
to be controlled, whose individual durations may be
varied at will, generally by means of "joy -stick" type
of controls.

The appearance of such a pulse train is shown
in Fig. 6, where the four pulses might control
the movement of the rudder, elevator, ailerons and
engine throttle. The task of the receiver is to detect
these pulses and to route each one to the correct
servo.

It is not intended to describe in detail the circuits
of a complete system, for which the reader is referred
to the numerous publications specialising in this sub-
ject. Instead, the description is limited to one aspect
of the system-how does the receiver sort out the
incoming pulses and know which pulse to send to
which servo? This is a vitally important task, for
the result of the receiver interpreting, for example, a
"left rudder" command as a "down elevator" com-
mand could well be disastrous! The part of the

1

3.3
kL1

470

receiver that carries out this function is known as
the decoder, and may take the form of a particularly
simple SCS counter (Fig. 7).

There are several important differences between
this circuit and those described earlier. In the first
place, the collector (anode gate) is not used at all,
the output being taken from the anode. The SCS is
in fact functioning as a low current, sensitive thy-
ristor. Secondly, the SCS is turned both on and off
by means of positive and negative pulses respectively
applied to its base. While this may appear to con-
flict with what was said earlier in this article, it is
permissible here because this is a low -current, low -
voltage circuit.

Finally, the circuit is not a ring counter, that is,
there is no feedback from the output of the last stage
to the input of the first. For reasons that will
become evident later, the counter has to be told
when to go back to its initial state.

DECODER OPERATION
The operation of the circuit may be followed with

the aid of the waveforms shown in Fig. 8. The

VARIABLE
1-2 rkSEC

alan M .0  d

APPROX
0.250.25
mSEC

1.1 APPROX 20 mSEC

Fig. 6. Typical waveform in a digital' propor-
tional control system
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Fig. 7. An SCS digital proportional decoder

input pulses are applied to the differentiating net-
work CI -RI and the resulting positive spikes are
passed, via diodes D2, to the bases of all the SCSs
and turning them all on. (The "resting" state of the
counter is that in which all the SCSs are on, so that
all the outputs are at 0 volts.)

At the same time, the first positive going transition
of the input will ,discharge C2, previously charged
through R2, and thus turn TR1 off. Its collector will
go negative and apply a negative -going spike, via a
second differentiating network 03-R5, to the base
of CSRI and so turn it off.

There is an apparent problem here in that CSR I
has both a positive and a negative pulse applied to
it at the same time. However, it will be seen from ohe
component values that the time constant of C3 -R5
is much longer than that of CI -R1 so that the nega-
tive pulse wins and CSR1 turns off. This negative
pulse is prevented from reaching the bases of the
other SCSs by the diodes D2.

The next input pulse will turn CSR1 on again via
D2 so that its anode returns to 0 volts and terminates

INPUT

TR1
+

COLLECTOR I

+

0 I

I II 2 II 3 I1 4

Fig. 8. Waveforms in the SCS decoder

22kft

2.21111 CSR4

00IyF

IOA 200

0.010

CSI -4 BRY 39

the first output to servo I. At the same time, this
negative transition is passed to the base of CSR2,
and once again the time constants are such that
CSR2 is turned off and initiates the input to servo 2.
This process continues until the final SCS has been
turned off and then on again, and one pulse has
been applied to each servo in turn.

RESET PERIOD
Up till now, however, there has been no way of

ensuring that the correct pulse has reached the
proper servo, and this is where the long gap in the
train of pulses comes in. There is a third and very
important time constant built into the circuit, that
of C2 and R2. This is a very long one, as long as
the longest possible duration of two consecutive
input pulses.

The result is that once TR1 has been turned off by
the first pulse in a sequence, C2 does not have time
to charge up sufficiently to turn it back on again
until the last pulse in that sequence has been decoded.
When it finally does turn on, the resulting positive
transition at its collector ensures that all the SCSs
are turned on, via R4 and the diodes D2, ready for
the next sequence. This explains why the counter is
not a closed ring, for if the transmitter and decoder
should get out of step, there will be a maximum
period of less than 20ms before the counter is reset
to its initial state and the correct sequence is restored.

It is hoped that these examples have given some
indication of the versatility of the silicon controlled
switch and may perhaps prompt some further
experimentation.

POINTS ARISING
LOGICAL RADIO CONTROL (January 1972)
Page 51, Fig. 17a. IC1, IC2 and IC3 should read IC2, IC3
and IC4. Fig. 20. Connection pads to pins 8 and 9 on
IC2 should be reversed.

B.C. AUDIO MIXER (January 1972)
Page 44. Fig. 2. An additional break should be made at
10A on the component board.
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DRILL
CONTROLLER
NEW I KW MODEL

Electronically changes
speed from approxi-

mately 10 revs. to
maximum. Full power at

all speeds by linger -tip
control. Kit includes all

parts, case, everything and
full instructions. 51.50 plus

13p post and insurance.
Made up model also avail-

able, 12416 plus 13p post and p

MAINS OPERATED CONTACTOR
220/240V, 50 cycle solenoid
with laminated core so very
silent in operation. Clone 4
circuits each rated at 10A
Extremely well rustle by a
German Electrical Company.
Overall size 21 x x 21n.
El each.

NEED A SPECIAL SWITCH ?
Double Leaf Contact Very slight pressure closes

both contacts. Sp
each, 40p doz. Plastic push -
rod suitable for operating,
Op each. 455 doz.

AUTO -ELECTRIC CAR
AERIAL
with dashboard control switch --
fully extendable to 40in or fully
retractable. Suitable for 12V positive
or negative earth. Supplied complete
with fitting Instructions and ready
wired dashboard switch. 1176 plus
25p post and ins.

MICRO SWITCH
3A changeover contacts, 9p *O
each. 51 doz. 15 amp Model
10p each or 11.06 doz.

MINIATURE
WAFER SWITCHES
2 pole, 2 way -4 pole, 2 way -
3 pole, 3 way -4 pole, 3 way -2
pole, 4 way -3 pole, 4 way -2 pole

way -1 pole, 12 way. All at 205
esch.11.80 for ten, your assort went.

WATERPROOF HEATING
ELEMENT

10 yards length 70W. Self-regulating
temperature control. 500 Post ire,

BLANKET SWITCH
Double pole with neon let
Into side so luminous in dark.
Ideal for dark room light or for
use with waterproof element, new
plastic !age flop each. 3 heat model 40p.

CAR ELECTRIC PLUG
ADMFits In place of cigarette lighter.
Useful method for making a quick
connection into the car electrical

system. 38p each or 10 for 13.42.

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector as the circuit in Practical
Wireless August issue. 22.96 plus
90p post and insurance.

QUICK CUPPA
Mini Immersion Heater, 330w.
200(240v. Bolls full cup in about
two minutes. Use any socket or
lamp holder. Have at bedside
for tea, baby's food, etc. 11.26, post
and insurance 14p. 12v. car model
also available same price. Jug
heater -11.50 plus P. & P. 14p.

SNAP ACTION SLIDE SWIT
Rated 5.4 240V. Made by Arrow. Type
fitted in the handles of electric drills,
vacuums, etc. 6p each, 10 for 46p.

iNUMICATOR TUBES
For digital instruments, counters, flow.,
,clocks, etc. HI -vac X N.3. Price 99p each.
10 for 49.

12 WAY
SUB -MINIATURE
MULTI -CORE CABLE

.0076 copper cores, each core P.V.U. insulated and
of different colour. P.V.C. covered overall and
approx. 3/loin thick. Price 20p per yard.

LIGHT CELL
Almost zero resistant In suns
Tight Increases to 10 K Ohms
In dark or dull light, epoxy

resin sealed. Size approx. ]In dia. by fin thick.
Rated at 500 MW, wire ended. allp with circuit.
Also ORP12 light cell 46p.

SOLDER GUN
A most for every bully man, ghee
almost Instant beat also Illuminate:
job. Dual heat 100/140 watt 13.711
Plus post and ins. 20p. BIG Jon
220 watt model 1176 PIM
post and ins. 40p.

2ikW FAN HEATER
Three position switching to suit changes in the weather.
Switch up for full heater (2.1 kW), switch down for half
heat (11kW), switch central blows cold for summer cool-
ing-adjuatable thermostat acts as auto control and
safety cutout. Complete kit WM. Post and ins. 98p.

THE FULL-FI STEREO SIX
THE AMPLIFIER

SZBUTION 01 THE TEAR
You will be amazed at the
Witness of reproduction and at
the added qualities your records
or tuner will reproduce. Built
into metal chassis ready for
mounting on plinth this amplifier
uses an integrated mild state

circuit with an output power of 6W R.M.S. split over the two channel.. The
amplifier is Ideal for me with normal pick-ups and tuners, it has a double wound
mains transformer and ganged volume and tone controls -also switching for
Mono to Stereo, tuner or pick-up. UNREPEATABLE PRICE hi 10110 Pius 209
poet and insurance. Simulated Teak cabinet ready for mounting amplifier 11,1N
(postage free when ordered with chassis).

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 x 19A sockets in metal box to take standard
13A. fused plugs and on/off switch with neon
warning light. Supplied complete with 61t of flex cable. Wired up ready to
work. WW1 with fitted 19A plug, plus 23p P. & I.

THIS MONTH'S SNIP
MULLARD I.F. AMPLIFIER

Fully screened I.F. Module for amplification and detection of FM
signals at 10.7 MHz and AM signals at 470 KHz. translators, 10
tuned circuits, Muliard Ref. No. LP1165. Mounted on printed circuit
board size approx. 3in x I lin. Enclosed and sealed in a metal case with
tin copper connecting leads. 76p each. 10 for 18.75. 100 for 18060.

SMITHS24-HOUR2ON/20FFTIMESWITCH
This Is the popular model as used In the Autoset and Murphy.
Richards time switches. Only needs a case and an output
socket. 230V 50 cycle. Contact switch up to 13A. Price 42.75.

TANGENTIAL HEATER UNITS
This heater unit is the very latest type. moat
efficient, and quiet running, Is as fitted in Hoover
and blower heaters coding /15 and more. We have
a few only. Comprises motor, impeller, 2kW
element and 1kW element allowing switching 1,

and 9kW and with thermal safety cut-out. Can
be fitted into any metal lined came or cabinet. Only
need control switch. 53.50. 2kW. Model as above
except 2 kilowatts am. Don't miss this. Control
Switch Up. P. & P. 40p.

POCKET CIRCUIT TESTER
awed Motor with take off socket. The gear
train is driven by normal type induction motor

Test continuity for any low resistance circuit, howiege,es,r.,..41_ ...... and gives a Anal speed of 6 r.p.m. The motor le

wiring, car electric,. Testa polarity of diodes and recd--_
mounted behind  chrome plate through which

fl e. Also ideal sine for conversion to signal iniector (circuit supplied). 30p or
the take off drive protrudes and was originally

2 for 50p. Post paid.
Intended to drive a spit for cooking, is also ideal
for driving models or for driving a colour changing
disc for the local dance hall, discotheque, etc.
Really well made assembly. Price 111.71 plus
23p poet, etc.
Dry Film Lubricant. In aerosol can for easy
application and for putting lubricant into places
where the normal oil cannot reach. Home and
everyday nee.. We have purchased a large
quantity of these from the Liquidator and are
able to offer them to you at about ball of the
original list price. 30p per (8oz) can or 12 cans
for Al post paid. The lubricant le I.O.I. flacon
L109.

COMPUTER TAPE
2,400ft of the Best Magnetic Tape money can buy -users claim
good results with Video and sound. lin wide 11.00 plus 330 Poet
and Insurance with cassette. fin wide 61.00 plus 30p post and
insurance with cassette. fin wide 65p plus 23p post and insur-
ance with cassette. Spare spools and cassettes -1 in 76p, (in 7611
each plus ^_0p post and insurance.

RADIO STETHOSCOPE
Easiest way to fault And -traces signal from aerial
to speaker -when signal stops you've found the
fault. Use it on Radio, TV
amplifier, anything - com-
plete kit comprises two special
transistors and all parts Inclu-
ding probe tube and crystal
earpiece. SE -twin stetho-
set instead of earpiece 755
extra -poet and ins. 20p.

MULLARD AUDIO AMPLIFIER MODULE
Uses 4 transistors, and has an output of 750mW into
8 ohms speakers. Input suitable for crystal mic.

;0400110- or pick-up. 9V battery operated. Size 2in long x 15in wide
lin high.

SPECIAL SNIP PRICE 00p each. 10 for W.

CAPACITOR DISCHARGE CAR IGNITION
This system which has proved to be amazingly
efficient and reliable wee first described in the
Wireless World about a year ago. We careaupply
kit of parts for improved and even more efficient
version. Price WW1 plus 30p post. When

ordering please state N het her for positive or negative systems.

TYPE 25 RELAYS
These are miniature relays. Sloe approx. 1 Aln high x If in wide x fin deep.
4 changeover silver/gold contacts. Contact rating lamp 100V d.c. Fitted with a
plastic cover. Coll operates approx. 250MW d.c. Available with the following

280 for 1V -25V 450 for 4V -75V 520 for 49V -6V
900 for 5.5V-11.51' 1300 for 10V -15V 5800 for 17V -36V

12500 for 27V -44V 259011 for 31V -65V 58000 for 27V -44V
76p each. 10 for 111376. Also one with 18,500 ohm coil but this has
only 9 heavy duty changeover gold contacts. Price 1146.

.4E!EE).- REED SWITCHES
Glass encased, switches operated by external
magnet -gold welded contacts. We can now
offer 3 types:
Miniature. lin long x approximately fin dia-
meter. Will make and break up to ) A up to 300V.
Price lip each, 81.10 dozen.
Standard. lin long x Ain diameter. This will
brisk currents of up to 1A, voltage up to 250V.
Price 10p each, 90p per dozen.
Plat. Flat type, 2in long, Just over *in thick,
flattened out, so that it can be fitted into a smaller
space or a larger quantity may be packed into a
square solenoid. Rating IA 200V. Price Wp
each, IS per dozen.
Small ceramic magnets to operate these reed
switches 9 each, 90p dozen.
Dry Bead Relays. Solenoids on moulded bobbins
within magnetic shields printed circuit or panel
mounting.

Rd. Coil Resistance Reed &ruches Pries
71006 2 K 1 normally open Up
81916 5 K 1 normally open.

1 normally closed 715
05003 4 K 1 normally open Up
82040 1500 a 500 ohms I normally open IMp

Multiple Reed Belay Rd. 1111001. Contains 13
normally open reede within a solenoid. Operates
on 600mW. Coil resistance 9K ohms. Price
51.96 each.
Multiple Raid Relay. Eel. W1. 2 normally
open 1 normally closed coil resistance 30 ohms.
Price 76p.

Where postage Is not stated then orders
over 1.5 are post free. Below e5 add 20p.
Semi -conductors add Lp poet. Over el post

Vitalb01111. We are now stocking this in various
sizes. Prices as follows:
Inches 0 1
'24 x 31 Illp

35 x 51 .. 94pp

3i Vp
17 x 21 . .. 76p
17 X 5 (Plain) _

17 x 85 (plain) .. -
17 X 21 (plain) ..
17 x 35 (plain) .. 100p
21 X 5 (Plain)
24 X 35 (plain) ..

Pin intersection tool 47i p
Spot face cutter 77ip
Pkt. 50 pins 209

0.15

149

179
114P

1171p
769
6SiP
1701
76
171p
16
471p
1171p
90p

FLUORESCENT CONTROL KITS
Each kit comprises seven Items -Choke, 2 tube
ends, starter, holder and 2 tube clips, with wiring
instructions. Suitable for normal fluorescent
tubes or the new "Groins" tubes for fish tanks
and indoor plant.. Choke. are super -silent.
mostly resin -filed. Kit A -15.90W V. Kit B-
30 -40W II. Kit C -80W 111.90. Kit E -65W
11.10. Kit F for 8ft 125W tube 11.76. Kit 11F1
is for Bin. gin and 121n miniature tube. II.
Kit MF2 for 211n 18W. miniature tube V.
Postage on Kite A and B 28p for one or two kits
then 29p for each two kits ordered. Kits C. D
and E 211p on first kit then 18p for each kit ordered.
Kit F 99p then 23p for each kit ordered. Kit
MF1 18p on first kit then 15p on each two kite
ordered.

04 AMMETER
2in square full vision for flush
mounting. Moving iron instru-
ment. Ideal for charger. Price 43p
each. 10 for 11.90.
Box Sign for Window Display, at home, office or
shop, 21t wide x 14in high X Sin deep. This is
an illuminated box sign made from sheet metal
hammer finish enamel with a clear plastic window.
You simply have your message printed or written
on poster board or thick card. (Or use stick down
letter available at most stationers.) You will
then have a box sign normally costing anything
between 610-15. Illumination le by a 2ft. fluores-
cent tube with control gear enclosed. Message
card can be changed quite easily from hinged top
back. Price LI each, plus 65p poet, etc.
Metiseled Illuminated Box Sign. As previous
item but with geared motor moving the menage
making it change eight times a minute. Very
attention arresting. To use this for your own
messages you would have to have each sign written
on card then cut this up In stripe which could be
glued to the one supplied with the box sign.
Price 54.60, plus 63p poet and service.

free. S.A.E. with enquiries please. (Dept. P.E.) 7 Park Street, Croydon CRO IYD
Callers to 102/3 Tamworth Road, Croydon.

. BULL (ELECTRICAL) LTD
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 LARGE STOCKS
 GOOD SERVICE
 ATTRACTIVE DISCOUNT

Satisfaction Guaranteed

ELECTRO
Electronic Component

Specialists
SEMI -CONDUCTORS Brand new, guaranteed to spec.

No seconds or surplus.
B40K10 17Sp 2N3055 60p 40361 53p AF124 14p BC184LN914 Sp 2N3325 53p 40362 61p A FI25 24p BCI86N916 10p 2N3405 60p 40406 75p AFI 26 12p BC212LN1763A 24p 2143663 52p 40408 70p AFI 27 1.20 BC2I3LN3754 20p 2143702 13p 40412 67p AFI 39 33p BC214LN5399 lip 2N3703 13p 40430 140p AF239 36p BC257N5402 lip 2N3704 13p 40432 1115p AL102 77p BC258NS407 45p 2N3705 13p 40512 195p
S44 9p 2N3706 13p 40602 Sip ASY27 36p BC2675940 Sp 2N3707 13p 40669 140p ASY28 27p BC2682N696 17p 2N3708 10p AC107 46p ASY29 36p BC2692N697 lip 2N3709 lip AC126 20p AU1 I 1 97p BC3002N706 12p 2N3710 13p ACI27 2.0p 830C250 24p 0C3012N930 lip 2N37I I 13p ACI28 2.0p B300550/ BC3032N1131 29p 2N3731 120p AC14IH 34p 300 34p BCY302N1132 29p 2N3794 151, ACI4IHK 37p B1912 66p BCY312N1302 19p 2143819 23p AC142H 2Sp 85041 71p BCY702N I 303 19p 2N3820 53p I ACI42HK 29p BAI02 2Sp BCY712N1304 16p 2N3904 35p ACIS3K lip BA130 12p BCY722N1305 16p 2N3906 35p AC176 16p BA I 45 2.7p 1301212NI306 33p 2N4036 55p AC 176K 17p BAI55 IS BD1232N1307 33p 2N4058 13p AC187K 17p BA I 56 13p BD1242N 1308 36p 2N4059 10p ACI 88K lip BAXI3 13p BDI302N 1309 36p 2N4060 I 1p AC187K/ B8I03/B 16p BDI 31IN 1596 102p 2N4061 I lip 188K 40p BB103/G 16p BDI322N1599 I21p 2N4062 11p ACYI7 31p BC107 12p BDI352NI613 2.3p 2144124 lip ACYI8 19p BC108 1 1p BD1362N1711 26p 2144126 27p ACYI9 23p BC109 12p 11301412N1893 54p 2N4284 24p ACY20I 20p BC122 21p BDY202142147 95p 2N4286 ISp ACY2I 2Ip BCI25 ISp BFI IS2N2218 34p 2N4289 ISp ACY22 2Ip 8c126 2.1p 6E1672N22I8A 44p 2N4291 ISp ACY39 63p 8C140 30p BF1732N2219 311p 2N4292 ISp ACY40 17p BC147 10p BFI772N2219A 53p 2N4410 24p ACY41 lip BCI48 BF1782N2270 61p 2N4443 Illp ACY44 3Ip BC149 10p2N2369A 19p 2N4906 30Sp A0140 63p BC153 111p 8E19521124133 35p 2N4915 2ISp ADI42 50p BC154 20p BF2442N2484 42p 2N4991 62p AD149 58p BCI57 Ilp 6E2542N2646 47p 6Ip ADI5O SOp BCI58 I 1p 8E2552N2904 311p 2N5088 38p ADI61 33p BCI59 12p BFXI82N2904A 41p 2N5163 ISp ADI62 36p 8C167 lip BFX292N2905 44p 2N5172 18p ADI61/ BCI68 10p BFX842N2905A 47p 2N5192 12Sp 162 60p BC169 1 1p BFX852N2924 20p 2N5195 147p AF I 14 24p BC177 14p BFXB72N2925 lip 2N5457 49p AFII5 14p BCI78 13p BFX1382142926 1 1p 2N5459 49p AFI 16 12p BCI79 14p BFYSO2143053 27p 40250 7Ip AFII7 22p BCI$2L lip BFYSI2N3054 60p 40251 89p AF I 18 112p BC183L lOp BFYS2

CARBON TRACK POTENTIOMETERS
Long spindles. Double wiper ensures minimum noise level.
SINGLE GANG linear 1000 to 2-2M,0 12p; Single gang log.471Q1 to 2.2M0, lip; DUAL GANG linear 4.7K0 to 24140.42p; Dual gang log, 411(0 to 12110, 4lp; Log/antilog, 10K,47K. IMO only 41p; Dual antilog, 10K only, 4lp Any type
with 2A D.P. mains switch, 12p extra.
Only decades of 10, 22 and 47 available in ranges quoted.
DUAL CONCENTRIC
in any combination of above values. 60p. With switch 71p.

CARBON SKELETON PRESETS
Small high quality, type PR linear only. 1000. 220[1, 470(1.
1K, 2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K, IM, 2M2,
SM, 10M0. Vertical or horizontal mounting, Sp each.

COLVERN 3 watt 'Nire-wound Potentiometers, 10n, ISP,
250, 500, 1000, 1500, 250[1, 500(3, IK, 1.5K, 2.5K, 5K,
10K, 15K, 25K, 50K, 32p each.

INSULATED SCREW TERMINALS
in range of seven colours, each 12p. Matching plugs, 2mm Sp,4mm 7p.

lip BFY90
42p BSX20
16p BY164
16p BY238
1110 BYX311-
11p 300
Sp BYX38-

17: C407
ISp C762
17p C1412
49p E2512
37p EA403
60p EB383
60p EC401
75p EC402lip ER900
33p MCI40
ISp M1481

105p 111491
105p M1371
100p M1E521
50p M1E2955
79p M1E3055
86p MPFI 02
311p MPS653 I
44p MPS6534

127p NKT21 I
92p NKT2I2
23p NKT2I3
Up NKT2I4
19p NKT2I7
2Sp NKT261
31p NKT271
14p NKT274
15p NKT275
30p NKT403
14p NKT404
ISp NKT405
90p NKT603F 30p
3Ip NKT6I3F 30p
2Sp NKT674F 24p
31p NKT677F 12p
19p NKT7I3 30p
26p NKT773 2Sp
13p 0A47 Sp
20p 0A 0 6p
23p 0A91 Sp

104p
16p
45p
lip
lip
38p
17p
19p

101p
164p

10p
10p
lip
17p
54P
25p

120p
135p
1011P
92p
165P
820
37p
35P
30p
15p
25p
15p
23p
SOp
11p
lip
lip
23p
65p
6Ip

0A95
0A200
0A202
OCI9
0C1.5
0C28
0C29
0C35
0C36
0041
0C42
0C44
0C45
0070
007 I
0072
0075
OCO I
°CBI D
0083
0084
P346A
S2CN I
SC1410
SC 146D
SDI
SD4
V763
WI 06BI
WI 0601
WO2
WPO2
ZTX300
ZTX301
ZTX302
ZTX303
ZTX304
ZTX330
ZTX331
ZTX500
ZTX5OI
ZTX502
ZTX503
ZTX504
ZTX530
ZTX531

6p
9p

10p
50p
41p
70p
76p
60p
65p
42p
46p
42p
Sip
2Ip
38plip
40p
25p
25p
25p
25p
16p
10p

hip
147p

10p
12p

2Sp
45p
83p
40p
95p
14p
16p
22p
22p
2.7p
23p
27p
ISP
2.1p
15p
12p
S2p
27p
33p

 Matched pair

CAPACITORS
MULLARD polyester C180 series
250V 20%; 0.01, 0022, 0-033, 0-047 31p
each; 0-068, 0.1, 4p each; 0.15, 4p; 0-22,
Sp. 10% 0.33 7p; 0.47 Sp; 0.68 11p; 1µFd
14p; 134F 21p; 24µF 14p.
MULLARD SUB -MIN.
ELECTROLYTICS
C416 rang, axial lead ... .. 6p each
Values (AF/V): 0-64/64; 1/40; 1-6/25; 25/16;
25/64; 4/10; 4/40; 5/64; 6-4/6-4; 64/25;
8/4; 8/40; 10/2-5; 10/16; 10/64; 125/25;
16/10; 16/40; 20/16; 20/64; 25/6-4; 25/25;
32/4; 32/10; 32/40; 32/64; 40/25; 40/16;
50/6-4; 50/25; 50/40; 64/4; 64/10; 80/2-5;
80/16; 80/25; 100/6-4; 200,10; 250/4;320/2.5;
320/6-4; 400/4; 500/2.5.
LARGE CAPACITORS
High ripple current types: 1000/25, 28P;
1000/50, 41p; 1000/100, 81p; 2000/25, 37p,
2000/50, 57p; 2000/100, [1.44; 2500/64,
771s; 2500/70, Sip; 5000/25, 61p; 5000/50,
L1.10; 5000/100, 12.91; 10000/50, (1.40.

RESISTORS 10% -5% -2%
Cod Power

C /20W
C

/4WC
C /2W
C W
MO /2W
WW W
WW 3W
WW 7W

Prices are in pence each for same ohmic value and power
rating, NOT mixed values. (Ignore fractions of I p on total
value of resistor order.)

Tel Range Values I to 9
available

5% 82 0-220K 0 E12 9

10? 4.7 0-10M 0 E12 1

4 7 n -470K nE24 I

gi 4.7 0-10M 0 E24 1414 +7 0-10M 0 Eli 2 5
10 0-114 0 824 4

10% i 1/200 0.22 04 9 0 E12. 7Pi 12 o -10K o E12 7
SiZ, 12 0-10K 0 Eli 9

Codes: C = carbon film high stability low lois
MO = mete:oxide Electrosil TRS ultra low noise

WW = wire -wound Plessey
Values:
Ell denotes series: 10, 12, IS, 18, 22, 27, 33, 39, 47, 55, 6111, 02
and their decades.
824 denotes series: Al Ell plus 11, 13, 16, 20, 24, 30, 36, 43,
SI, 62, 75, 91 and their decades.

10 to 99 100 up

8 7
0.8 0.7
0.8 0.7

1 0.9
2 19
35 3
7 6
7 6
9

Appointed Distributors
for SIEMENS (UK) Ltd.
CAPACITORS, I.C'S. POT CORES,
THYR1STORS, RECTIFIERS, ETC.

SIEMENS 5% TOLERANCE
POLYCARBONATE
CAPACITORS
250V up to 0.1mF: 100V 0 I mF and above

0.01, 0012, 0.015, 0.018, 0-022, 0027..5p
0033, 0.039, 0.045, 0056, 0.068. 0082, 0.1,
0.12, 0.15, 0.18, 012 6p
0.27, 7p; 0.33, 0 39, 9d; 0 47, 10p; 0.56,
13P; 0 68, isp.

B AXANDALL SPEAKER KIT
As originally designed and described by P. J.
Baxandall in Wireless World. 10 watt/ISO
with frequency equaliser, speaker unit and
special cabinet (size approx. 18- hr x 10') in
pack -flat form. Inc. carriage paid in U.K. 113-90

MAIN LINE AMPLIFIER KITS
Very powerful 70 watt module Kit, nett 11160
Power supply Kit, nett 16.00.
Matching pre -amp Kit.
(Mag. or Xtal input), nett 1.3.30.
For Stereo to build in your own cabinet, etc.
2  70W amps, control unit and ganged matched
controls, power unit Kit, nett (311.40.

VEROBOARD
Copper clad, 0.1 matrix
0'1 matrix; 2 -Sin . 3-75in 2.3p; 3.75 ,

26P; 2.5in - Sin, 26p; 3-75in Sin, 29p.
0.15 matrix: 2 -Sin 3.75in, 17p; 3-75in > 315,
26p; 2 -Sin Sin, 2.6p; 375in Sin, 30p.

ZENER DIODES 5. full range 824 values:
400mW: 2.7V to 36V. ISp each; IW, 6-8V to
82V, 27p each; I -5W: 4.7V to 75V 60p each.
Clip to increase 1-5W rating to 3 watts (type
266F) 4p.

PUBLICATIONS
The Book of Transistor Equivalents (BP.1) 40p
Handbook of Tested Transistor Circuits
by H. Ness (BP.3) 40p
Radio and Electronic Colour Code and
Data Wall Chart (BP.7) 15p
Any of above ordered singly, add 3p P. & P.

DISCOUNTS Not allowed
on NETT items

I no/ on orders for components for
" L5 or more.

C 0./ on orders for components for ./ '0 115 or more.
Prices subject to alteration without prior notice.
Terms of business as published in catalogue.

POSTAGE AND PACKING
FREE on orders over C2. Please add 10p if

orders under C2.
Overseas orders welcome: carriage and

insurance charged at cost.
U.S.A. Customers are recommended
to get in touch with ELECTRO-VALUE
AMERICA, P.O. Box 27, Swarthmore,
PA MOW.

Let Electrovalue supply you with components
for designs published by Practical Electronics.
See the Electrovalue 64 -page Catalogue lOv
post free.

ELECTROVALUE An independent company
established 1965

Dept. PE472, 211 St. Judes Rd.. Englefleld Green, EGHAM, Surrey TW1 OHB
Phone: Egham (0714-3) 5533 and 4757. Telex 264475
Hours: 9-5.30 daily. I p.m. Saturday
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in
the magazine. Technical queries cannot be dealt with on the telephone.

Who pays ?
Sir-I have just read your February
Editorial and may I, with respect,
be permitted to ask a question?

Who is going to pay for all these
fantastically expensive schemes you
are proposing? As a taxpayer, I,
for one, strongly object. After all,
it only needs a little less speed (i.e.
to the prevailing conditions) and a
little more courtesy and considera-
tion for other road users by a very
small fraction of motorists, and
your problem of "Motorway Super-
vision" in large measures disappears.

The considerations of safety for
the air do not compare with those
for the road. I cannot imagine
BOAC allowing a "proven -
dangerous - complete - with - en-
dorsements" driver even to enter the
flight deck, let alone fly.

No, Sir, do not suggest pamper-
ing them at our expense, but
sock'em hard by removing their
licences at their OWN expense. I

regret that this sentiment does not
promote the electronic trade, as we
know that is your inclination of
course, but would you say me nay?

J. G. Newbury,
Ashby Parva,

Rugby.

Paradoxical stage
Sir-I am a retired teacher, having
spent 41 years teaching "low level"
mathematics and physics in
secondary schools, and I naturally

compare the new maths with the
traditional. I did have some con-
tact with the new maths and Nuf-
field Science before 1 retired, and
I followed the new maths pro-
gramme on BBC schools television
and have close contacts by observ-
ing my grandchildrens' textbooks
and their methods.

This comparison causes me much
worry. 1 believe a blend of the old
and new is the best solution, but so
far as 1 can see, the balance is
being tipped too much in favour of
the new maths, and the reason put
forward is that we must teach our
students about computers and com-
puter programming.

This was the reason why one of
my grandsons went through junior
school without learning the multipli-
cation tables! The Headmaster said
that computers do all that! Need-
less to say, the boy was seriously
handicapped at the Comprehensive
School.

But it does not end there. A
careful study of his textbooks shows
that the old traditional methods
take about five per cent of the
space.

From my own observations I
know that those old fashioned
initials H.C.F. and L.C.M., have key
rolls in computer mathematics, and
I know from experience that they
teach far more about numbers than
any other sysem, but they have
absolutely no mention in the
modern text book, and even com-
paring the value of fractions by
bringing them to a common denom-
inator has only one paragraph in a
whole chapter given to that subject.

And how does this affect tradi-
tional physics? Part of the purpose
of going to school is to learn to
think in a logical way.

The Wheatstone Bridge is a first-
class example of logical thinking
yet 1 can find no help in the maths
text book for working out

R3 R2Rs = R4 X RI
It looks as though we are coming

to the paradoxical stage when the
physics department will have to
teach "old fashioned" mathematics
in order that the students will under-
stand the "computer" mathematics
departments who are doing all this
to help in the teaching of elec-
tronics?

G. A. Cozens,
Southampton.

"Switched on"
Sir,-It may interest you to know
that I am 76 years old and I became
hooked on your magazine about
three years ago. Your magazine has
revived my old interest in these sub-
jects of fifty or more years ago
-"the cat's whisker days."

All my working life I have never
been able to find the time to follow
up these interests but 1 have now
found my feet, so to speak. I like
the methods used by your technical
contributors in explaining the func-
tions of the new apparatus and com-
ponents. These descriptions have
given me a new lease of life. They
are, for the most part, brief and
precise and full of technical
interest.

I have been an electrical and
mechanical engineer all my work-
ing life, in the heavy steel and iron
industries, and felt very "switched
off" when had to retire. I can
recommend your magazine to any
retired gentleman who has some
knowledge of these subjects and now
requires a real interest in life.

H. 0. Guest,
Worral,

Sheffield.

BACK NUMBERS WANTED
Anyone who can supply the undermentioned are asked to
communicate directly with the reader.
November 1969
Mr. J. Fenn, 33 Tinwell Lodge Cottages,
Tinwell, Stamford, Lincolnshire.

May, June 1970
D. J. Parfitt, c/o The Duke of Richmond
Hotel, Cambridge Park, St Peter Port,
Guernsey, Channel Islands.

July 1970 to March 1971
Mr. S. January, 18 Hassan A ssem, Zamalek,
Cairo, A.R.E.

September, October, November 1971
Mr. I. M. Johnstone, 8 Hillpark Crescent,
Blackhall, Edinburgh, EH4 7BG.

We regret that back numbers of Practical Electronics can no
longer be supplied. We *ill try to publish announcements of
readers' requirements (without a guaranteed date) free of charge.

November 1971
Mr. J. L. Concan non, C.P.O. Mess, H.M.S.
Osprey, Portland, Dorset.
February 1971
Mr P. J. Arden, 1, Hallam Grange Rise,
Fulwood, Sheffield 510 4BE
May 1969 to March 1970
D1922536 Cpl. R. Larkman, "B" Flight
(SAM), RAF North Luffenham, Oakham,
Rutland.

January 1969
Mr A. J. Campbell, "Donegal", 9, Medina
Gardens, East Oakley, Basingstoke,
Hants.

October 1970
Mr A. P. Allid, 15740, Sherman Way,
Van Nuys, California, USA.

January 1967
Mr R. D. Frank, Post Office Box 88,
Mt. Lawley 605C, Western Australia.

August to December 1968
Mr B. M. Oddy, 27, Gimble Way,
Pembury, Kent.

July to September 1969
Mr M. McPhie, Lowfields, 6, Enterpen,
Hutton-Rudby, Yarm-on-Tees, Yorks.
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HY40 is POWER AMP
PERFECTION

Lets face it-an immediate success, the HY40 is here to stay.
HY40 means Hybrid Power, power neatly locked away inside
an Intregrated Circuit. Power the modern way, simply mount
only five additional compo-
nents on a printed circuit
board (all of which are
supplied with the HY40).
Power not only for Hi-Fi,
power for Groups, for public
address, for industry, power
for all.

HY40 is HI-FI POWER
ILP are POWER PROUD

In addition to the P.C. board
and manual supplied with the
HY40 we now include the five
remaining components, at minimal
cost, needed to complete the
assembly of a High Performance
Power Amplifier.

By merely combining two
HY4Os with a Stereo Preamplifier
(2 x HY5) and simple Power
Supply (PSU45), premium quality
stereo may be obtained for a very
modest outlay.

The free manual supplied with
the HY40 gives clear, easy build
instructions for Power Supply;
volume, bass, treble and balance
controls, together with inputs for
Ceramic and Magnetic Pick-ups,
Tape, Tuner and Auxiliary
functions.

Internally the HY40 is based
on conventional and proven circuit
techniques developed over recent
years.

OUTPUT POWER British Rating
40 WATTS PEAK, 20 watts RMS
continuous.

LOAD IMPEDANCE 4-16 ohms
INPUT IMPEDANCE 22Kohms at
1Khz.

INPUT SENSITIVITY 300 mV
for maximum output.
VOLTAGE GAIN 30db at 1KHz.
FREQUENCY 'RESPONSE 5Hz-
60KHz + 1db.

TOTAL DISTORTION less than
1% (typical 0.1%) at all output
powers.
SUPPLY VOLTAGE + 22.5
volts D.C.

SUPPLY CURRENT 0.8 amps
maximum.

PRICE: including comprehensive
manual, P.C. Board and FIVE
EXTRA COMPONENTS:
MONO £4-40 STEREO £8-80
all post free.

A WORLDS FIRST TO JOIN
THE WORLDS BEST

The HY5 is a unique and
revolutionary concept in High -
Fidelity pre -amplifiers. Thanks
to the latest techniques, all
feedback and equalization net-
works are, for the first time,
combined into an integrated
pre -amplifier circuit.

Simply by adding volume,
treble, bass potentiometers
and only three stabilizing
capacitors, which are supplied,
your HY5 is complete and
ready for use.

The HY5 provides equal-
ization for almost every con-
ceivable input. This years
developments in equalization
technique enables precise
correction for both output
voltage and frequency res-
ponse for any crystal or
ceramic cartridge. Yet another
feature of the HY5 is its
inbuilt stabilization circuit,
allowing it to be run off any
unregulated power amplifier
supply.

The HY5 contains a

balance circuit which, when
linked by a balance control
to a second HY5, forms a
complete stereo preamplifier.

Specifically and critically
designed to meet exacting
Hi-Fi standards, the HY5
combines extremely low noise
with a high overload capa-
bility. When used in con-
junction with the HY40 and
PSU45 forms a completely
integrated system.

INPUTS
Magnetic Pick-up (within +1db
RIAA curve) 2mV.
Tape Replay (external components
to suit head). 4mV.
Microphone (flat) 10mV
Ceramic Pick-up (equalized and
compensatable) 20 - 2000mV
variable.
Tuner (flat) 250mV.
Auxiliary 1 250mV.
Auxiliary 2 2-20mV.
OUTPUTS
Main Pre -amp output 500mV
Direct tape output 12OrnV.
ACTIVE TONE CONTROLS
Treble +12db.
Bass +12db.

INTERNAL STABILIZATION
Enables the HY5 to share an
ynregulated supply with the Power
Amplifier.
SUPPLY VOLTAGE
15-25 volt.
SUPPLY CURRENT
5mA approx.

OVERLOAD CAPABILITY
better than 28db on most sensitive
input infinite on tuner and auxl.
OUTPUT NOISE VOLTAGE

0.5mV.
PRICE
Mono £3-60 Stereo £7-20

POWER SUPPLY PSU45

The PSU45 is specifically
designed to supply, simul-
taneously, your HY40 (in
mono or stereo format) and
one or two HY5s.

Spec.

PSU45 + 22.5 volts, 2 amps
simultaneously.

PRICE: £4. 50 including
Postage and Packing

CROSSLAND HOUSE - NACKINGTON.CANTERBURY KENT
TELEPHONE: CANTERBURY 63218

334 Practical Electronics April 1972



30µA 28.60
50-0-50µA 28.10
100µA 28.10
100-0-100/.0 13.00
200µA 18.00
300µA 32.90
500-0-500µA 0.80
1mA 2240
1-0-1mA.. 22.80
..1mA £2.80
10mA. 22.80

SEW 'ARE
USED EXTENSIVELY BY INDUSTRY, GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.
 LOW COST QUICK DELIVERY 200

STOCK OTHER RANGES TOO ORORDER
IN

NEW "SEW" DESIGNS!
CLEAR PLASTIC METERS I BAKELITE PANEL METERS

TYPE SW. 100 TYPE S-80
100 x 80 mm 80 mm square fronts

500µA 13.85 30µA 13.20
1mA 23.10 30-0-50µA 1340
20V d.c. 23.10 100µA 075

I boy d.c. ... 23.10 100-0-100pA 23.10
300V d.c. .. 13.10 500pA 0.00

50µA 23-60 IA d.c. 113.10 lmA 12.60
50.0-50µA .. 1845 5A d.c. .... 118.10 20V d.c. 22.60
100µA 13.20 300V a.c. . 010 30V d.c. . 060
100-0-100pA 23.45 VU Meter . 13.75 300V d.c. .. 220

IA d.c.
3A d.c.
300V a.c.
VU Meter

£260
22.60
£2.60
23.37

"SEW " CLEAR PLASTIC METERS
Type M1.85P 41in <41in fronts.

GOmA 22-80
100mA 22.80
500mA 22.80
IA £280

22.80
£2.80
000
22.80
12.80
£2.80
£2.80
£2.60
2240

IA
15A
30A
20V d.c.
30V d.c.
130V d.c.
300V d.c.
15V s.c. .

300V a.c.
8 Meter

lmA 0.87
VU Meter 2340
IA a.c. . 080
3A a.c. 220
10A ex.* 120
20A 'Lc.* .. 080
30A a.c. 1240

Type 1111.53P. 21in square fronts.
30µA 23.10 201T d.c. ... 11.00
50-0-30µA . £2.60 50V d.c. ... 000
100µA 2240 300V d.c. .. £2.00
100-0-100µA 22.50 IIV ay. ... 010
300pA £2.80 300V a.c. .. 32.10
lmA 22-00 8 Meter
5mA ITO ImA .... 22.10
10mA 22.00 VU Meter . 2.3.20
50mA 000 IA it.c. ... 12.00
100mA 12.00 3A a.c. .. £2.00500mA 22.00
IA 12.00 10A a.c. .. 2240
5A £2.00 20A a.c. .. 22.00
10V d.c. 000 30A a.c. .. £2.00

Type 311.65P. 3 In 31In fronts.
30µ.4 £3.37 020
30.0-50µA £2.75 50V d.c. 12.20
100µA .. 12.75 150V d.c. .. 22.20
100-0-100µA £2.85 300V d.c. £2.20

£2.85 13V a.c. 030
22,40 30V a.c. 22.30

100.0-500µa 2220 150V a.c. 080
lmA 12.20 300V ac. .. 12.30
5mA £2.20 500V a.c. 22.80
10mA .. £2.20 8 Meter
30mA .. 12.20 12.37
100mA . £2.20 VU meter .. 13.37
500mA . £220 50mA a.c. 22.20
IA £2.20 100mA a.c. 12.20
5A 12.20 200mA a.c. 1220
10A 12.20 500mA a.c.* 22-20
15A £2.20 I A ..c. 12.20
20A 12.20 3A a.c. . 12.2030A /2.30 10A a.c. .. 12.2050A 12.50

20A a.c.* 22.20
10V d.c. 020 30A a.c.* 12.20

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

"SEW" EDUCATIONAL
METERS

Type 110.107.
overall 100mmSizex
90mm x 108mm.
A new range of high
quality moving coil
instruments ideal
for school experi-
ments and other
bench applications.
3' mirror scale. The

meter movement ie easily accessible to
demonstrate Internal working. Available
In the following ranges:
50pA 16.00
toop.a 4445
ImA 14-40
50-0-50µA 1446
1.0-1mA 2440
IA d.c. £4.40
bA d.c. 11440
1017 d.o. £440

20V d.c. ... 2440
50V d.c. £440
300V d.c. 2440
Dual range
500mA/5A d.c.44.65

5V/LOV d.c. 2446

Type MR.88P. 1 21

50µA £2.10
50-050µA 111.90
100µA 11.90
100-0-100µA 2145
200pA 21.75
500µA 21.65
500.0-500µA 2140
1mA 11.80
1.0-1mA 2140
2mA 21.60
5mA
10mA
20mA
50mA
100mA

060
21-60
21.60
4140

321n square fronts.
150mA . 060
200mA .... 21.60
300mA .... 2140
500mA .... 060
750mA .... 21.60
1A 21-60
IA 11.60
5A 21410
10A 21.60

21.60
1.0y d.c. 21.60
15V d.c. 21.60
20V d.c. 11.80
100V d.c. 11.80
150V d.c. £1.80
300V d.c. 21.60
500V d.c. 060
750V d.c. 21.60
15V a.c. £1.70

21.70
150V a.c. 2140
300V s.c. £1.70
500V s.c. 21.70
8 Meter

£1.70
VU meter 112.10

rue 141.410. Sin square fronts.
50µA 11245 10V d.c. 11.50
50.0-50µA 22.10 20y d.c. £1.50
100p,A U.10 50V d.c. 21.50
100-0-100pA 087 300V d.c. 11140
200pA 11.87 115V a.c. 21.80
500µA 21.75 300V s.c. 1140
500-0-500pA 11.70 't Meter
ImA 11.70 lmA £1.85
3mA 11.70 I i Meter .. 4245
10mA 11.70 1.t a.c.* 2140
50mA 11.70 51 a.c. £1.70100mA 41.70
500mA 41.70 11'70
IA £1.70
5A 2140 30A a.c. 11.70

"SEW " BAKELITE
PANEL METERS

Type 111.65 3tin square fronts.
500mA 2146
IA 21.95

5A
15A
30A

1145
2145
11.05
01405
1145

IV d.c.
10V d.c. 2145
20V d.c. 1145
50V d.c. A1.95
150V d.c. 21.95
300V d.c. 61.95

25µA 2340 30V a.c.* 2145
50/AA 1124117 50V a.c. .. 21.95
50-0-500A 28.35 150V a.c. 61.95
100pA 22415 300V a.c. 21.05
100-0-100µA 22-25 500mA a.c. 095
500PA 28.20 IA a.c. !DIM
1mA *1.95 3A a.c. 111115
1-0-1mA S1.95 10A a.c. 2143
rimA *1.95 20A a.c. .. £1.95
10mA 21.05 30A a.c.* A1.95
50mA 111.95 50A a.c. . 2149
100mA 2145 VU meter .. 13.10

EDGEWISE METERS

P1.70 3 17/32in x 1 15/33in x Ilia deep.

50µA BRIO
50-0-50p.A A840
100p.A 1111-0111

100.0.100pA 1141
200,LA £849

000µA 2275
lmA 111146

300V a.c. 1246
VU meter 1849

MULTIMETERS for EllERY purpose/
MODEL LT.101 1000 O.P.V.
0/10/50/250/1000 V. D.C.
0/10/50/250/1000 V. A.C.
0/1/100 M.A. 0/150 K ohms.
2147. P. & P. 13p.

TIE MODEL 110.120.
Mirror scale. 20k 0/volt
d.c., 10k 0/volt s.c. 30/
60/300/600/3,000V d.c. 6/
120/1,200V a.c.
Current 0-60µA/0-12/0-
300mA. 0-60k oio-emo
-20 to +03dB. HMI. P. A I' 15p.

MODEL 500. 30,000
O.P.V. with overload
protection. mirror scale
0/5 / 2 .5/ 10/25/ 100 /
250/500/1,000 V d.c. 0/2.5/
10/25/ 100/ 250/500/
1,000 V. a.c. 0/50 µA/5/50/
500 mA. 12 amp. d.c.
0/60K/6 Meg./60 Meg O.
0.871. Post paid.

=BLAB TEETER.
100,000 O.P.V.
tilin scale buzzer
short circuit check.
Sensitivity: 100,000
OPV d.c. 5/Volt a.c.
D.c. volts: 0.5, 2.5,
10, 60, 250, 1,000V.

A.c. volts: 3, 10, 50, 250, 500, 1,000V.
D.c. current: 10, 100µA, 10, 100, 500mA,
2.5, 10A. Resistance: 1K, 10K, 100K,
10 meg, 100 meg. Decibels: -10 to
+4941B. Plastic case with carrying handle,
size iiln x Olin x 31in. 11E90. P. & P. 25p.

ROUND SCALE TYPE PENCIL
TESTER MODEL TS.63

Completely portable, simple to use pocket
sized teeter. Ranges 0/3/30/300V s.c. and
d.c. at 2,000 o.p.v. Resistance 0-20k O.
ONLY £1.97. P. & P. 19p.

TIE MODEL 117 P.E.T. ELECTRONIC
VOLTMETER

Battery operated, 11
meg input. 26 ranges.
Large 41in mirror scale.
Size 55in x 41in x
211n. D.c. volts 0-3-
1,200V. A.c. volts 3-
300V R.M.S. 8.0-800V
P -P. D.c. current 0.12-

12MA. Resistance up to 2,000M ohm.
Decibels -20 to +51dB. Complete with
leads/instructions. £17.90. P. & P. 20p.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER

10 meg. Input 10 ranges:
.01 / -003 / .1 / 3 / 1 /
3/ 10 / 30 / 100 / 300V.
R.M.S. 4c/s.-1.2Mc/s.
Decibels -40 to +50dB.
Supplied brand new
complete with leads and
instructions. Operation
290V s.c. 41760. Carr. 25p.

TE22. SINE SQUARE WAVE
AUDIO GENERATORS

Sine: 20c/s to
200 Ws on 4
bands. Square:
20c/s to 30 kc/s.
Output imped-
ance 5,000 ohms.
200/250V a.c.
Supplied brand
new and guaran-
teed with Instruc-

tion manual and leads 21740. Carr. 371p.

TE-20RF SIGNAL GENERATOR
Accurate wide range signal generator
covering 120 kc/s-260 Me/s on 6 bands.

Directly cali-
brated variable
R.F. attenuator.
Operation 200/
240V a.c.
Brand new with
instructions. 115
P. A P. 375p.
S.A.E. for details.

240 WIDE ANGLE
1mA METERS
MW1-6 60mm square
13.975. MW1-8 80mm
square IN 974. P. & P.
extra.

MODEL TEAK 30,000
O.P.V. Mirror scale, over-
load protection 0/0.6/3115/
60/300/1.200V d.c. 0/6/30/
120/600/1,200V a... 0/
30pA / 8mA / 60mA /
300mA/600mA. 0/8K/80K/800K/8 meg.
-20 to +63dB. m-975. P. & P. 15p.

MODEL Tuft 20k 0 /
Volt d.c. 8k 0 /Volt
a.c. Mirror scale. 0.6/
3/12/30/120/600V d.c.
It/ 30 /120/ 600V a.c.
50/ 6001szA/ 60/600mA.
10/100K/1 Meg/10 meg
O. -00 to + 46dB.
28474. P. k P. 121p.

MODEL 5085. 57
ranges, giant Olin
meter, polarity
reverse switch. Sen-
sitivity: 50K/Volt d.c.
5K/Volt a.c. D.c.

Volts: 0.125, 0.25, 1.25, 0, 10, 25, 50, 125.
250,100, 1,000V. A.c. Volts: 1.5, 3, 5, 10,
20, 50, 125, 250, 500 1.000V. D.c. current:
25, 50µA, 2.5, 5, 25, 50, 250, 500mA, 5,
10A. Resistance: OK, 10K, 100K, 1 meg.
10 meg. Decibels: -20 to +85dB. 111241.
P. A P. 171p.

MOM MODEL 7001
100,000 O.P.V. Overload
protection. Mirror scale.

.3/6/1.2/1-5/3/8112/30/60/
120/300/600/100VDC
I.-5/3/6/12/30/60/150/300/600,
1200 VAC
13/30pA/3/6/30/60/150/
300 mA
6/12 AMP DC
2K/200K/2 Meg/20 meg ohn
-'20 to + 63 db
213.50 P. & P. 20p

REIMAN U RANGE MULTINETER
Model U487 10,000
o.p.v. A first class
versatile instrument
manufactured in
U.S.S.R. to the
Ughest standards.
Ranges: 2.5 / 10 / 50
250 / 500 / 1000V d.c.,
2.5/10/ 50/200/500 '
1000V s.c. D.c. current
100 mA / 1 / 10 I

100mA/1A. Resist-
ance 300 ohms / 8 / 30 300k a / MO.
Complete with batteries test lead , in-
structions and sturdy steel carrying case.
OUR PRICE 115417. P. A P 25p.

TO.2 PORTABLE OSCILLOSCOPE
A general purpose low
cost economy oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CPS -1 MHZ. Input
imp. 2 mega 25 P.F.
Illuminated scale. lin.
tube. 115 x 180 x
230mm. Weight 81b.
220/240V a.c. Supplied
brand new with hand-
book. 491.110.Carr. 20p.

HONEYWELL DIGITAL
VOLTMETER vT.I00

Can be panel or
bench mounted.
Basic meter
measures 1

volt d.a but
can be used
to measure
a wide range
of a.c. and
d.c. volt, current and ohms with optional
plug-in cards.
Specification: -Accuracy: ± 0.2, ± 1

digit. Resolution: lmV. No. of digits: 3
plus fourth overrange digit. Overrsnge:
100% (up to 11991. Input impedance:
1000 Meg ohm. Measuring cycle: 1 per
second. Adjustment: Automatic zeroing,
full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 poles>. Input
power: 110-230V a.c. 50/80 cyan.
Overall size: 511ln. X 2 13/18In. X 83/161n
AVAILABLE BRAND NEW AND
FULLY GUARANTEED AT APPROX.
HALF PRICE. S4PS7f Carr. SOP

G. W. SMITH
& CO (RADIO) LTD.

Also see next two pages
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SEMI-CONDUCTORSIVALVES
ALL DEVICES BRAND NEWAND FULLY GUARANTEED

Transistors
20301 209
20302 209
20303 203
20306 80p
20308 80p
20309 80p
20371 15p
20374 20p
20381 229
203884 49p
20404 20p
20696 15p
2N697 16p
10698 253
20699 809
20706 10p
2N70134 129
2N708 12p
2N709 45p
20718 25p
207184 80p
20726 259
20727 2511
20914 17p
20916 17p
210918 80p
20929 229
20930 209
2N937 62p
201090 22p
201091 229
201131 25p
2511132 25p
2161302 17p
2N1303 17p
2/01304 22p
201305 229
201306 25p
201307 25p
201308 26p
2N1309 259
2N1507 170
201613 20p
201631 85p
201632 30p
201637 809
201638 279
201639 27p
20/701 161p
201711 24p
201889 82p
2511893 37p
202147 72p

57p
2102193 40p
2021934 499
202194 27p
2021944 30p
202217 25p
2102218 209
202219 20p
202220 25p
202221 25p
202222 20p
2022224 26p
202297 809
202368 15p
2N2369 15p
2023694 16p
202410 42p
202483 27p
2572484 82p
2572539 22p
2512540 22p
202613 35p
2N2614 80p
252646 47p
202711 25p
212712 25p
2192713 27p
202714 80p
2142904 20p
2029044 259
2N2905 25p
202905A 20p
202906 20p
2029064 25p
2N2907 23p
202923 15p
202924 15p
202925 lbp
2029260 12p
2029260 12p
2029261 12p
2103011 2pp
203014 259
203053 20p
203054 499
2N3055 72p
203133 25p
203134 80p
203135 25p
203136 260
2N3390 250
203391 20p
2033914 30p
2193302 17p
203393 163
203394 15p
203402 229
203403 22p
203404 32p
203405 469 205367 579
203414 Hp 205457 809

27.341.. 22p 2V,4 35p II, III 15p Itl %,:e, 22p NO l'_1:, 30p
2163416 27p 205439 40p 912115 lop BFW91 20p NET2123 27p
203417 87p 28102 25p BC116 159 BFX 12 229 NK T224 22p
203439 180p 28103 2159 BC! 18 15p BFX13 22p NIC T225 22P
203440 97p 20104 25p Bel 19 SOp B93129 25p NKT229 30p
203564 17p 28301 50p BC121 20p BFX30 25p NK T237 35p
2N3565 15p 29302 50p 110122 20p BF'X37 30p NK T238 26p
203566 22p 28303 60p 130125 16p BFX44 37p 16K T240 27p
203568 259 28304 759 BC126 259 BFX68 67p 16K T241 27p
203569 259 29501 82p BC134 12p BFX84 25p NK T242 20p
2N3570 125p 20502 35p 131213.5 12p BFX85 30p NKT243 62p
203572 97p 20503 27p BC136 115p BFX86 25p NK T244 179
203605 27p 3N83 409 BC137 15p 69X87 25p NKT245 20p
20'3606 27p 30128 70p 1312138 209 BFX88 20p N K T261 20p
203607 22p 3N140 77p 130140 35p 119/189 62p NKT962 30p
203638 18p 30141 72p 1312141 85p 139X934 70p NKT264 209
2036384 209 3014.2 55p 5(1147 10p 119111. 42p NKT271 20p
203641 18p 30143 679 612148 10p 139Y18 25p NKT262 209
203642 18p 30152 87p BC149 12p BEY19 25p NKT274 20p
203643 20p 40050 55p 1112152 17p 119Y21 429 NK T275 20p
203644 25p 40250 50p BC153 20p 1PY24 45p NKT278 25p
203645 25p 40251 82p 1312154 200 119129 40p NKT281 27p
203691 16p 40309 32p 0)2157 159 119Y30 409 0141401 87p
203692 18p 40310 45p BCI58 119 10141 60p NK T402 90p
203693 15p 40311 35p 13C159 12p 139143 62p 81KT403 75p
203694 18p 40312 47p 1112160 359 11FY50 20p NK T404 55p
203702 10p 40314 379 BC167 llp 131,151 20p E14T405 76p
203703 10p 40315 37p BCI68B 12p 131,152 20p NKT406 82p
203704 12p 40316 47p 1312168C 15p 119153 15p NKT451 62p
203703 10p 40317 87p BC169B 14p BEY56A 579 NKT452 62p
203706 10p 40319 55p EC1690 lOp 131,1(76 429 NKT453 47p
203707 12p 40320 47p 512170 12p BFY77 57p NKT713 20p
203708 10p 40323 329 1317171 15p 99190 65p NKT717 42p
2573709 10p 40324 47p 13)2172 159 1381(19 179 NKT734 279
203710 10p 40328 879 110175 22p 1.30)(20 15p NK T736 35p
203711 10p 40329 30p 11)2177 20p 138X21 20p NKT773 25p
203713 187p 40344 27p 19'178 20p 130/126 45p NKT781 20p
203714 200p 40347 57p 130179 200 B8X27 97p 0016 50p
203715 2209 40348 52p 110182 12p /383128 32p 0019 37p
203716 285p 40380 40p 11C182L 109 BS X60 82p 0020 85p
203773 240p 40361 40p 111211113 9p BSX81 62p 01222 60p
203791 2760 40362 500 BC183L 9p BS X76 16p 01223 60p
2N3819 84p 40370 829 11(1184 llp 138X77 209 0024 60p
2N3820 55p 40406 570 11(1194L llp 110)(78 25p 0C25 40p
203823 500 40407 40p RCM 25p 138124 16p )726 25p
203854 27p 40408 52p 130187 27p 110125 16p 01228 809
2038544 27p 40409 559 1311212L 12p 1381'213 179 0029 80p
203855 27p 40410 629 5122132 12p 68027 15p 0C35 60p
2030554 309 40412 50p 11(1214L 15p 118128 17p 0036 60p
2163856 SOp 404674 57p 11(1110 27p 118129 17p 0041 229
2N3856A 85p 40468A 85p FICY30 80y 1113132 25p 0042 40p
203858 25p 40528 72p 110131 400 II8Y36 25p 0044 15p
2N3858A 800 40600 579 11C132 60p 110/37 259 0045 12p
203839 27p 40603 50p BCY33 30p .110138 20p 0046 159
2038594 32p AC107 30p 1312134 35p 1381.139 229 0)270 159
2193860 300 AC120 20p BCY31 45p 138Y43 50p 0011 129
203866 150p AC127 240 BCY39 60p BOYS! 329 0072 129
2N3877 40p AC128 209 BCY40 509 110152 32p 0073 809
2N3877A 409 AC151 113p BCY41 160 511153 972 0074 80p
203900 870 AC152 22p BCY42 150 138154 40p 0(175 25p
2039004 409 412154 22p BCY43 Ibp 118156 90p 0(176 25p
203901 97p AC176 200 BCY54 329 59179 45p 0077 40p
203903 209 ACI87 25p BCY58 22p 118190 579 0)278 20p
2N3904 25p AC188 25p 50159 22p B0Y95.3 129 000011 220p9
203905 30p ACY17 279 BCY60 970 0424
203906 25p A(1118 24p BCY70 15p 04511 15p 0082 25p
204058 12p AC119 24p BCY71 200 GET102 85p 012821) 159
204059 10p AC120 200 BCY72 159 GET113 259 0)283 25p
204060 12p ACY21 20p 13CY78 80p GET I 14 209 0084 25p
204061 12p A121(22 10p 1112179 80p GET118 20p 00139 25920402 120 ACY28 17p BCZIO 27p (INIT120 25p 612I40 40p
204244 47p A0039 47p BC211 40p GET873 12p 00170 250204248 15p 40140 14p 131)112 509 0ET880 45p 012171 80p
204249 15p ACY4 I 15p BD116 112p GET887 15p 00200 40p
2164250 180 ACY44 25p BI)121 659 GET889 22p 00201 75p
2164254 42p AD140 47p BDI23 809 (1E1890 2.2p 012202 80p
204255 42p 40149 47p 113124 75p GET896 22p 012203 40p
2514294 179 AD150 62p 130131 75p GET897 22p 0(1204 40p
204.285 170 AD161 85p BD132 80p GE1898 22p 612205 759204286 17p AD162 85p BDY10 125p MAT100 259 0C206 95p
2164287 17p AF109 45p 110120 1050 MATIOI 259 01'207 750
2164288 159 49114 25p 1313161 125p MAT120 26p OC 971 42p
2574289 12p 49115 25p BDY62 10119 MAT121 25p 0E919 50p
204290 12p AFI 16 25p 139115 25p MJ400 107p 08960 40p
204291 15p 49117 20p 139117 479 MJ420 809 08961 42p
254292 15p AN' I 18 44p EF152 28p MJ421 80p 93464 22p
204294 170 49121 80p 119154 20p M2430 102p ST140 15p
2514303 47p 49124 22p 59158 15p MJ440 90p 0T141 20p
204964 15p 49125 19p 139159 35p M34110 97p TIS34 62p
2169965 180 49126 16p 59163 35p 512481 1259 T1S43 40p
205027 52p A9127 16p BF167 260 MJ490 1009 T1844 129
205028 57p 49139 28p 139170 380 MJ491 1870 11045 129
27.15029 97p AFI78 42p BFI73 30p MJE340 50p 1711346 120
205030 42p A F179 45p BF177 309 MJE370 80p 11847 129
205172 12p 49180 60p 139178 25p MJE371 80p T1948 129
205174 52p 49181 40p B9179 30p MJE520 75p T1849 12p
2103175 529 AF126 ggp 29180 S5p MJ 9521 709 T1850 120
2575176 45p 49239 SOp BF181 85p MPF102 42p 11851 lOy
2052324 30p A9279 479 139182 30p M9F103 35p 11852 llp
205245 45p AF280 97p 139184 20p M99104 87p 11853 22p
205246 42p AFZII 32p 139185 200 MPF105 37p X BII2 12p
2515249 1370 48126 25p B9194 15p MPS3638 82p XC141 85p
2575265 825p A8Y27 SOp 99195 150 NK T124 42p ZTX107 15p
205305 37p 48128 24p 99196 15p NK T125 27p ZTX108 12p
205306 40p A0Y29 27p 139197 150 NKT126 27p ZT X109 15p
2115307 87p 48150 25p 119198 150 NKT128 27p ZTX300 12p
2575308 87p 49151 82p BF200 85p NK T135 27p ZTX301 15p
205309 629 49154 25p BF224 14p NKTI37 32p ZT X302 20p
2515310 48p A8Y67 450 BP225 19p NKT2 10 301/ ZTX303 20p
2705354 27p AOY86 82p 139237 22p NK T211 80p ZTX304 259
2115355 27p A8221 51p 99238 22p NKT212 30p ZTX500 15p
2N5356 320 AUY10 150p BFI44 32p NK T213 30p ZTX501 15P
2515365 47p BC107 10p 1393161 47p 161(1214 20p ZTX502 20p
2105366 32p BC108 10p BFW87 259 0K T215 22p ZTX503 17p

BC109 10p BFW118 239 NKT216 85p ZT X504 40p
13)2113 lOp IIFWe9 20p 161(1'217 409 I X531 25p

Integrated 1311101 250 209
9111111. 70p 807440 20p
FJH121 25p 80744140

1243000 1809 FJH 131 251/ 75p
CA3005 117p FJH 141 25p 9167442 75p
CA3007 2620 FJH 151 250 807446 1009
CA3011 75p 9310161 70p 907447 135p
CA3012 88p 9311171 gbp 907448 125p
CA3013 105p FJI-1181 25p 1307450 200
CA3014 124p F311221 25p 807451 20p
1243018 84p FJ H231 25p 007453 20p
CA30184 FJH241 25p 807454 20p

1109 FJH251 25p 9107460 20p
CA3019 84p FJJ101 60p 907472 30p
CA3020 1269 FJJIII 60p 807473 40p
CA30204 FJJ121 60p 807474 40p

1600 FJJ131 60p 8107475 450
CA3021 106p FJJI41 125p 0717476 45p
CA3022 1300 FJJ181 759 95(7483 87p
CA3023 126p 933191 65p 807486 339
CA3026 100p FJJ211 125p 9107490 87p
CA30284 74p 9M251 125p 907492 87p
CA302811 FJL101 1259 8577493 87p

105p FJY101 2/59 8N7495 87p
CA3029 87p 1010 2500 8107496 87p
CA3029A 1)212 2500 8074107 529

165p 0.900 40p 0N74153
CA3030 1879 1.914 409 140p
CA3035 122p L923 40p 8074154
CA3036 72p MC7249 60p 220p
CA3039 82p MC7809 247p 95174160
CA3041 109p MC7889 1469 180p
CA3042 109p 5107909 124p 91874161
CA3043 137p MC7929 up 260p
CA3044 1209 MC799P 66p 85174164
CA3045 1229 MC1303L
CA3046 81p
CA3047 1370 MC130492000 8"4106

2209

ce.A433005409 1181350pp 31(113051,22513

1243051 1840 51128389
CA3052 1850 5499

886p 85774193

144241
CA3053 48p MC14359

175p

175p
1243048 204p

CA3054 1090 340p TAA242
CA3055305

9
12450: 51C15520 425p

CA 461p T44243 150p
C4110301641 10250pp MC1709(20 114263 750

94p TA 4293 97p
FeC1112 111

3050
M93140009 TAA300 175p

75p T A 4310 125p
FCH131 50p 94222 260p TAA320 720
FCH141 1050 9A230 1400 TAA350 1750
FCH151 105p 94234 92p TAA435 147p
FCH161 50p 94237 21.0p 144521 1329
9011171 1050 PA246 1809 TAA522 380P
FCH181 105p 9A424 2359 TAA530 4900
FCHI91 1050 PA264 190p TAA811 4400
9011201 180p PA 281 2000 TAB101 97P
FCH211 180p 807400 20p 1.40100 150p
912111.21 130p 9577401 200 TADI10 1501/
FC13231 160p 0107402 20p 8L403D 1509
FCJ101 160p 807403 20p 927020 147p
FCJ1 II 150p 8167404 200 47024 280P
902121 276p 807405 200 UA702C 770
FCJ131 275p 807406 80p UA703C 137p
FCJ141 5259 9577408 20p 3347090 1250
FCJ201 100p 8N7409 200 UA710C 1255
902211 275p 9517410 20p U4716 187p
FCK 101 480p 9517411 23p U.47230 1620
FCL101 230p 9N7413 30p 047300 1609
9320101 1020 8577420 20p 114741C 87p

Circuits

BRIDGE
RECTIFIERS
PLASTIC
ENCAPSULATED
1100 PI V IA 50p
50 PIV 21 559

100 PIV 2A 60p
200 PIV 2A 65p
400 911 2A 75p

50 PIV 4A
100 PIV 44
200 PIV 44
400 Ply 44

50 PIV 6A
100 PIV BA
200 PIV 6A
900 PIV 6A

60p
70v
70p
75p
82p
75p
75p

1669

SILICON RECTIFIERS
MINIATURE WIRE ENDED PLASTIC

IN PL CL
SERIES SERIES SERIES
1 AMP 19 AMP S AMP

4001 50911 7p 8p 19p
4002 10091 V 7p 9p 20p
4003 2001'1 V 8p 10p 22p .
4004 40091V Op 10p 251/
4005 60091V 10p 12p SOP
4006 80091V 12p 15p 27p
4007 100091V 15p 16p 30p

50+ less 15% 100+ less 20%
SILICON RECTIFIERS

STUD MOUNTING
61 101 17.51 35A

100911 - 45p 1500 E122
200911 25p 50p 55p 21-42
400911 30p 55p 62p 21.77
600911 32p 809 72p 2212
800PI V 35p 75p 87p 2247
1000PIV 40p 85p 21.05 22-77

60+ less 12% 100+ less 20%
ZENER DIODES

'400MW 1.5 WATT I 10 WATT
3-3-33 V 2.4-100 3-9 -10(11
109 each 259 each 40p each
215+ less 15% 100+ less 20%

TRANSISTOR DISCOUNTS:- 12 + 10%;
23 + 15%; 100 + 20% any one type. Post-
age on all Send Conductors 7p cat's
S A E FOR PULL LISTS

042 Hp
0112 40p
OZ4 309
1L4 20p
I85 409
185 30p
1T4 25p
1U4 809
105 60P
2021 85p
3Q4 50p
304 85p
3V4 48P
584 75
504 350
514 45p
503 40p
5241: 40p
6/301.2 809
64127 400
6407 40p
OAKS 35p
84166 601)
641.5 201)
6A316 30p
64Q3 38p
6.486 40p
641'6 35p
BA Uti 25p
6416 80p AZ31
61146 25p (2131
611E6 30p DA 991 30p
613116 759 04996 45p
61336 00D 11991 22P
611(47A 409 DF911 45p
65117 90p 1)149I 40p
6988 70p DK 92 65p
6 W6 86p DK 96 50p
6B W7 80p 911.92 850
6926 400 DL94 489
6124 33p D L913 45p
60101 1259 DM70 40p
61226 50p 1)186 329
60W4 85p 13187 33D
691 62p E8801 100p
6966 35p 91809 100p
6913 45p EA BC80 35p
6914 70p EA 942 85p
6915 85p EB91 20p
6F18 50p E13(141 55P
6923 85p 913081 309
6H6 17p 913980 40p
6J4 600 EBF83 40p
633 25p 961'89 320
635(11 30p E111.21 60p
636 20p 9086 60p
637 45p 9088 60p
6118(1 40p ECC40 65p
6 L6GT 45p 60084 80P
62020 50p E0085 40p
6Q7 40p EC088 40p
6947 40p 90980 35p
6807 40p EC 982 85p
60J7 40p ECF86 86p
68167 40p 901121 57p
68L7 35p ECH35 100p
60517 85p ECH42 75p
68Q7 40p 90E181 30p
6114 135p EC1183 45p
6V611 25p ECL80 45p
69601 82p ECL82 85p
6X4 35p 901.83 70p
6X50 80p ECL86 40p
6X5(1T 40p 1:937A 120p
1002 50p 11939 50p
1091 75p E F40 50p
10913 60p 13941 6bp
10P14 41.10 11942 70p
12.416 SOp 9980 25p
12411 80p E985 359
124117 30p 69011 30p
P2AX7 SOp 6989 28p
12416 40p E991 30p
121346 409 4992 35p
12/3E6 40p 139183 35p
1213117 45p 99104 35p
194Q5 35p 91490 40p
20D1 50p EL34 50p
2092 65p EL33 £1 25
2021 21.10
2091 500
2093 60p
2094 41.10
2095 11.20
25L6 50p

VALVES
25Z4 30p EL9.1 SSP
2525 42p EM150 45p
25Z6 65p EM81 600
30015 80p 91184 35p
30017 90p EM85 51.00
301218 80p 911187 70p
3095 86p 9151 409
30 FLI 75p E186 40p
309212 1209 E187 42p
3091.14 950 9240 55p
30L15 85p 9241 500
30L17 80p EZ80 279
30912 80p 9281 29p
30P19 85p ((Z32 489
3092I 750 0234 80p
3091.13 930 K T66 5205
3091.14 90p K T88 42.00
351.6 50p M U14 75p
35314 359 PA9C80 40p
3324 35p 93286 609
3525 509 PC88 809
5093 509 9097 95p
50125 50p PC900 48p
80 55p 9CC84 40p
9512 509 PCC85 40p
807 50p PCC88 55p
1625 50p PC089 509
5763 70p 90.1180 659
6196 160 PC980 30P

65p 9CF82 349
85p P0F84 60p

909813 60p
PC 9800 80p
PC9801 509
909809 5011
PC F805 809
909806 700
9C9808 759
901.82 85p
PCL83 650
PCL84 45D
90L85 409
9C1.66 40p
9912200 650
91.36 650
91.81 50p
1.1.82 45P
91.83 40p
PL84 40D
PL500 75D
PL504 809
P132 659
PY33 639
PY80 40p
P181 809
9182 35D
9183 889
P188 40p
91800 40p
9E80+ 509
1125 809
U26 80p
U50 40p
(J52 850
(3191 759
0281 40p
U282 40p
(3301 40p
(1801 51.80
UABC80 409
04942 56p
1113C91 609
UBC81 40D
1.79F80 40p

F89 859
UCC84 49p
ULC85 409
U0980 55p
1101121 60p
001142 709
061381 40p
11(11.82 350
UCL83 Sop
LI 941 60p
(3980 85p
1.19135 40p
(1989 40p
171.41 66p
U1.84 409

131.41 60p 1.11(41 48p
91.42 65p 13185 409
EL91 Sop VR105/30 38P
EL84 25p 911150/30 35p
EL/35 48p Add 12p in I
EL91 8591 for poRtage

DIODES & RECTIFIERS
151344 10p 94154 129 GIJ7M 1379

914 7p BAXI3 129 0A5 20P
151916 10p BAX16 7p 046 12p
A4119 70 54131 7p 0410 25D
44129 10p BAY38 16p 049 10p
44213 10p 91100 15p 0A47 10p
44215 10p 111103 22p 0470 10p
BA100 150 BY122 87p 0473 10p
164102 30p BY124 15p 0A79 10p
134110 26p 131126 12p 0481 8p
BA111 27p 131127 15p 04.85 7p
/34112 709 BY164 57p 0490 Op
BA115 7p 131210 35p 0A91 10
BA141 859 BYZ11 30p 0495 7p
BA 142 320 BYZ12 809 04200 70
BA 144 12p 131215 25p 04202 10p

8145 209 91216 40p 4210 179

4(- See previous page G.W. SMITH & Co. (RADIO) LTD. See opposite page
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111-r/ fell/MEAT
SAVE UP TO
33)fi% OR MORE
SEND S.A.E. FOR
DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!

RECORD
CAL
Mini Mono!
01291
9080
610
610
910
810
MP60 TPDI
MP60 TPD2
610 T.P.D.1.

DECKS
14-97
41.70

110.75
01405
81185

119-85
5.54.47
01786
01686
111097
111175

210 Pu.kage* 11985
H.T.70 115.55
H.T. 70 Package

111250
THORIN8
TD 125 115986
TD125AB 1194.26
TX25 118.70
TD150A II 684.50
TD150AB 11 140.26
Till f18.77
GARRARD
2025 T/C' 6860
3000. 17.50
35000 15.75
8P25 IIII 110.50 PIONEER
131.115B 11245 PL12AC 086 60

Mono 'Stereo Cartridge
All other models less Cartridge
Carriage LOp extra any model.

AP76
SL72B
8L75B

:g5B
ZERO 100.4
ZERO 1005
GOLDRING
GL69/2
GL69/2/P
GL72
131.72P
(11.75
GL75P
LID72
LID75
0L85
(11.85P
LID85
GL101
099

1118-90
123.95
128 50
132.95
62995
14595
642.75

118.97
82495
222.95
129.95
S28.95
635.95

13.75
13.95

147.95
155.95
£495

128.60
821-97

RECORD DECK
PACKAGES
Deck. supplied ready
wired in plinth and
cover with cartridge.
Garrard 2025 T/C
with Sonotone
9TAHCD 213.125
Garrard SP25 III with 9TACHD .. 115 95
Garrard 81.25 III with Goldring 0800 £1895
Garrard AP76 with Goldring 0800 02996
Geffen' SF25 III/Shure M75-6 .. S19.95
Garrard AP76/Shure M75.6 £8095
Balt MP60 Audio Technics AT.55 £2100
Goldring 01.72 with Goldring G800.. 137 50
Goldring GL75 with Goldring (1800.. 142.60
Goldring (11.75 with Goldring 11800E 446.85

Carriage 50p extra any model.

SINCLAIR EQUIPMENT
-, en -el Ant, Ile,

74;e****
Project 60.Package offer. 2 x Z30 amplifier,
stereo 60 pre -amp. PZ5 power supply,
118.75. Carr 371p. Or with PZO power
supply, 111285. Carr. 371p. 2 x Z50 ampli-
fier, stereo 60 pre -amp, PZ8 power supply,
UM Carr. 379p. Transformer for PZ8,
2207 extra. Add to any of the above
11487 for active filter unit and 219.90 for
pair of Q16 speakers. Project 00 FM Tuner
119.95. Carr. 374p. New Project 605 620.97.
Carr. 37p.
All Sinclair product. in stock. IC10/1C12
MM. 2,000 amplifier, 1121175. Carr. 371p.
3000 Amplifier 131.50. Carr. 371p. Neoteric
amplifier 143-95. Carr. 371p.

DHSS DE LUXE
STEREO
HEADPHONES
Features unique mech-
anical 2 -way unite and
fitted adjustable level
controls. 8 ohm im-
pedance. 20-20,000cps.
Complete with spring
lead & stereo jack plug.
17-97i. P. A: I'. 123p.

LATEST CATALOGUE

Morose
toeteenees

fusiseteet
tomeass

SEND

NOW -
STILL
ONLY

37ip
P. & P.
110p

Our new 6th edition gives full details of a
comprehensive range of HI-FI EQUIPMENT
COMPONENTS, TEST EQUIPMENT and
COMMUNICATIONS EQUIPMENT. FREE
DISCOUNT COUPONS VALUE 50p.
272 pages, fully illustrated and detailing
thousands of items at bargain prices.

TELETON 8AQ-208B STEREO AMPLIFIER

T 761 hciTj
Latest exciting release. Beautifully styled
with walnut case. 6 + 6 watts r.m.s.
Switched inputs for Mag. Xtal, aux, tape.
Incorporates volume, bass, treble, sliding
balance, scratch filter and loudness controls.
Rec. List 63260. Our price 11946. Carr. 37p.

TELETON F.2000 AM/PM STEREO
TUNER AMPLIFIER

-

Probably the most popular budget Tuner/
Amp. and now offered at a ridiculous low
price. 5 watts r.m.s. per channel. Tape/
Cer phone inputs. AFC/Built-in MPX.
List en. OUR PRICE 128.75. Carr. 50p.

SUGGESTED SYSTEM
F.2000, Garrard 2025T/C Changer fitted
stereo cartridge, with plinth and cover
and pair of G.W.S. 3 way Speakers. Total
Rec. Price 197.731. OUR PRICE 124.115.
Carr. N.

* TRANSISTORISED FM TUNER *
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY 6 X 4 X 21in.
3 I.F. stages.
Double tuned dis-
criminator. Ample
output to feed most
amplifiers. Operates

on 9V battery. Coverage 88-108 MHz. Beatty
built ready for use. Fantastic value for
money. 1111-371.. P. & P. 121p.
Stereo multiplex adaptors 24-971.

HA -10 STEREO
HEADPHONE
AMPLIFIER
All silicon 10 tran-
sistor amplifier oper-
ates front magnetic,
ceramic or tuner In-
puts with twin stereo
headphone outputaand

separate volume controls for each channel.
Operates from 9V battery. Inputs 5MU/
100MU. Output 50mW. 215.97. P. & P. 15p.

NS -1,600W STEREO AMPLIFIER
Exceptional budget
price amplifier. All
silicon transistor.aairriarey Handsome walnut
cane. Switched in-

put selector, separate balance, volume.
treble, bass controls. Output 2 x 6W
R.M.S. Inputs Nag, Tape, Xtal, Tuner,
Tape Out. 214-75. Carr. 37p.

E A.41
REVERBERATION
AMPLIFIER
Self-contained, trait -
Motorised, battery
operated. Simply
plug in microphone,
guitar, etc., and out-
put Into your amplifier. Volume control,
depth of reverberation control. Beautiful
walnut cabinet. 7/in x Sin x 4/in. 25-97.
P. & P. 15p.

B H.001 HEADSET
AND BOOM
MICROPHONE
Moving coil. Ideal for
language teaching,
communications.
Headphone imp. 16
ohms. Microphone
imp. 200 ohms. 6462.
P. & P. 15p.

Model S-100TR MULTIMETER!
TRANSISTOR TESTER

100000 o. v. MIRROR SCALE!
OVERLOAD PROTECTION

0i -12/G/3/ 12/ 30/ 120/ 600
VDC. 0/6/30/120/600 VAC.
0/12/600uA/12 / 300MA / 12
AMP DC. 0/10K/1 MEG/
100 MEG. - 20 to +50 db.
0.01- .2 MFD. Transistor
tester measures Alpha,
Beta and Ito. Complete
with batteries, instructions
and leads. 111210. P. & P.
25p.

MCA. 820 AUTOMATIC
VOLTAGE STABILISER
Input 88-125 VAC. Output
120 VAC or 176-250V input
output 240 VAC. 200 VA
rating. 111.97. Carr. 50p.

BELCO AF -5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine
18-200,000HE
Square
18-50.000Hx.
Output max
+10dB (10k11).
Operation
internal
batteries.

Attractive two-tone case Thin r Sin tin.
Price 1117-50. Carr. 174p.

leads. 17974.

TIC -111A Transit/lodged
Signal Generator. 5 range.
400 kHz -30 mil. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
800 kHz modulation.
51 , 51 31i. Complete
with instructions and

P. & P. 20p.

230/240V
SMITHS
SYNCHRONOUS
MOTORS
Bu lit in gearbox. All brand
new and boxed. 00RPM
CW: 30RPM CW; 2R/HR
ACW: 2R/HR CW; 811/DAY
CW; 10RPM CW; 20R/HR
ACW:
50p each Post ills

CRYSTAL CALIBRATORS No. 10
Small portable crystal
controlled wavemeter.
Size 7' 79'  4'. Fre-
quency range 500 KO.
10 Mc/s (up to SO Mc/.
on harmonics). Cali-
brated dial. Power re-
quirentents 300 V.D.C.

15mA and 12 V.D.C. 0.9A. Excellent con-
dition. 28.471. Carr. 371p.

HELICAL POTENTIOMETERS
ITT MCPM15 10 turn 21W. Available
500ohrn, IK, 5K ohm. 11.96 ea. PIP 15n

11DH-111I 11141 PHONES
Input 8-16G. Frequency
20-18,0001Iz stereo or
mono switch, separate
volume controls each ear-
piece, padded headband.
113.07. P. & P. 20p.

RP214 REGULATED POWER SUPPLY
Solid state. Variable output 0-24V DC up to
1 amp. Dual scale meter to monitor volt-

age and current
Input 220/240V AC.
Size 185 x 85 X
105mm. 1847.

- P. & P. 25p.
Is);

P8.10008 REGULATED
POWER SUPPLY
Solid state. Output 6, 9
or 12 volt DC up to 3
amps. Meter to monitor
current. Input 220/240V
AC. Size 41n x 3din x

111.97. P. & P. 25p.

UB-IA SOLID STATE
COMMUNICATION RECEIVER
4 Bands covering 55KHz-30MHz. FET, S
Meter, Variable BFO for BBB. Built in
Speaker, Bandspread, Sensitivity Control.
220/240V .c. or 12V d.c. i2lIn x 421n x
7in. Brand new with instructions. 125.
Carr. 37}p.

LAFAYETTE
HA -600
RECEIVER

General coverage 150-400KHz, 550KHz-
30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.O., noise
limiter, S Meter, Bandspread. RF Gain.
11510 v Olin x Olin. 181b. 220/240V a.c.
or 12V d.c. Brand new with instructions
145. Carr. 50p.

1J N R-30
RECEIVER
4 Bands covering
550kHz - 30MHz.
B.F.O. Built in
Speaker220/240V
cc. Brand new
withinstructions.
11275.Carr.371p.

B.C. 221 FREQUENCY METERS
latest release 125kHz to 20MHz. Excellent
condition. Fully tested and checked and
complete with calibrator charts.
827.50 each. Carr. 50p.

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount-
ing. Ideal for control of
lamps, drills, electrical
appliances, etc. Input
230/240V an. Output con-
tinuously variable from
20V to 230V.
Model MR2305 5A 68 x 46
x 43mm. 111-870. Model
MR2310 10A 90 x 68 X

60mm, 411.971. Postage 1211,

AUTO TRANSFORMERS
0,115/230v. Step up or step down. Folly
shrouded.

150W. 22.371. P. & P. 17}p. ,

300W. 113.26. P. & P. 221p..
500W. 14471. P. & P. 324p.

1,000W. 1745. P. & P. 374p.
1,500W. MON. P. & P. 421p.
5,000W. 1138.00. P. & P. 81.

High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock Single hole fixing, }in. dia. shafts. Bulk quantities available.
25 WATT. 10/25/50/100/250/500/1,000/1,500/2,500 or 5,000 ohms, 721p. P. & r. 7411-
50 WATT. 10125/50/100/250/500/1.000/2,500 or 5,000 ohms, 111.05, P. & P. 741,-
100 WATT. 1/5/10/25/50/100/250/500/1,000 or 2,500 ohms, 11.370. P. & P. 71P.

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality . Low price . Immediate delivery

S-260 G I Purpose S -260B Panel Mounting
Bench Mounting IA 17.00

2.5A 18 05
Please add postage

IA 17.00
2.5A 118.05
5A 11176
8A 215.90
10A 122.50
12A 123-60
20A 149-00

ALL MODELS
INPUT 230 VOLTS, 50/80 CYCLES.
OUTPUT VARIABLE 0-280 VOLTS

Special discounts for quantity

G.W. SMITH & CO.( 0)) LTD
27 TOTTENHAM CT. RD. LONDON, W.1 Tel:01-636 3715
3 LISLE STREET, LONDON, W.C.2 Tel: 01-437 8204
34 LISLE STREET, LONDON, W.C.2 Tel: 01-437 9155
311 EDGWARE ROAD, LONDON, W.2 Tel: 01-262 0387

OPEN 9-6 MONDAY TO SATURDAY

All Mail Orders to -
11-12. Paddington Green.

London. W.2
Tel. 01-262 6562
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TRANSISTOR
TESTERS

Type R2446. Sell -contained, battery
powered for checking leakage, current and

gain of PNP and NPN Transistors. Meter and Audio
Indication. Gain range 10-150 continuously variable.

Price 5750. P. a P. 33p.

Type R2283. Self-contained, battery powered for checking leakage, current and
g ain of PNP transistors only. Meter and Audio indication. Gain range 10-130
continuously variable. Price 6445 P. 1 P. 350

FANS
din impeller
mounted In pro-
tective cage on
mounting plate.
Ideal for cooling
instruments, etc.
Single unit 0240. P. a P. 24. Twin
unit $460. P. I P. 33p.

BOXER FAN
230V a.c. 4f In X
4fin x lfin. 1440.
P. a P. 35p.

NUMICATOR (NIXIE) TUBES
Q D EMADD/O (15mm fig height)

BIS Base
11.5092 CLEAR 0-9 Display . 2140
Bases 8011

SIDE READING (14mm fig height/
0-9 Display
ON -6 38mm leads RED filter 2140
GN-6A 38mm leads CLEAR filter 21.20
XN3A Omni leads CLEAR filter 60,
EN3A/F 6mm leads RED filter 110p
0.9 and two decimal points display
ON -8 38mm leads RED filter 6140
(1N -8A 98min leads CLEAR filter 6110
Special display all CLEAR filter
IN? 6mm leads displays + or - 609
INS 38mm leads displays $OP
XNIOC 6mm leads displays 4-, -or 50P
X5122 98mm leads displays Vx, A

0 or mV

A.C./D.C. MOVING IRON
METERS BY ERNEST TURNER
As new in original packing. 2f in
dia. scaled 0-50 amps. 2145 P. & P. 15p

SWITCHES
Toggle-DPDT Bulgin 8270.

5 for 76p. P. a P Incl.
DPCO 9A 230V. 10 for E. P. a P. Incl.

Push Switches
N.S.F. 12 -way. 2 for 21-60. P. a P. 25p

THROAT MICROPHONES
81/p per set. P. A P. Op.

10 -WAY TERMINAL BLOCKS
15 for £1. P. & P. incl.
24V GPO type BUZZERS NEW
Small ISp. Medium 60p. Large 80p.

P. & P. incl.
24V GPO type BELLS NEW
558. P.* P. Incl.

COUNTERS

VEEDER ROOT
6 digit Mechanical.. 114111. P. a P. Lip
VEEDER ROOT
6 digit 290V 5011. electromag-
netic 1845. P. h P. lop
CRYSTAL OVENS
CATHODEAN
Type MO 27 Miniature. Tem-
perature 30°C 6V 079A/12V 039A.
Plug In type overall dimensions
21in x fin 6240
REDIFON
Type A4260 EDN A. Tempera-
ture 75° 3°C. Hold. 2 "D" type
crystals 12V or 2.4V a.c. or d.c.
Overall dimensions 03751n x
125In diameter 8400
REDIFON
Type A4260 EDN C. As above
except 6V or 12V a.c. or d.c. . 14.50
MARCONI
Type W27280 64

CAPACITOR SUBSTITUTION BOX -I-
Value. 0001-
0010.
0047, 010, 022,
047, 01, 0.2'2.
Complete with
te%pat. leads 0%

working.
BRAND NEW
952. P.IP.15p
ROTARY SOLENOID
Leder Rotary Solenoid Switches 12-24%
operating. These unite are supplied with
various wafers but will accept standard
wafers. USED -EX -EQUIPMENT
One way rotation

3 for 11416. P 0 P. 101i
Two way rotation

5 for 10114. P. & P. 1,1,

MEMORY CORE STORES
42 x 02, 2k n bit
ferrite core store.
C/W quantity
OAIO load diodes.
Ideal for building
computer store,
holding informa-
tion, teaching
experiments,
demonstrations, etc. Price 2025. P. & P.
98p.

TELEPHONE DIALS
Clear perspex, very good condition

75p ea. P. a P. 10p

0\A\loyilyvrt,4)
=

MOTEK
3 -SPEED TAPE DECK
On wood plinth complete with record/
replay preamp. Theai decks are used
but require little work to provide a
good tape recorder. However, we
cannot guarantee that they are In
working order.

E9.50 FiAr.

NEW TAUT BAND SUSPENSION MULTI METER
TYPE 4313 - high sensitivity for general electronic and TVradio repair
applications.
SenaltIvIty: 20,000 o.p.v. D.C. and 2,000 o.p.v. A.C.
D.C. ranges: 75mY-14-3-7.540-30-60-150-300-600V.

60-124600µ4-3-13-60-300mA-14Amp.
A.C. ranger 1.5.3.7.5.15.80.00-150-300-600V.

600µA4-15-84300mA-14A.
Resistance: 0.5-5-50-500k 0 .
Capacity and Transmission level scales.
Aemsacy: 1.5% D.C.;-2.5% A.C.
PRICE, with carrying case and leads 210-60.
Both instruments have knile edge pointers and mirror scales.

MANY OTHER LOW COST COMPONENTS
PLEASE SEND S.A.E. FOR LISTS

MAIL ORDER ONLY
ELECTRONIC HOBBIES

29 MIDLAND ROAD e LONDON NWI

MARSHALL'S
INTEGRATED CIRCUITS

NEW LOW PRICES LARGEST RANGE
BRAND NEW FULLY GUARANTEED

MOTOROLA
SP SPWe can now offer a vast range of

Motorola ICs at industrial distributor 8:17406 0-80 076
prices. 0717407 0-80 0-18
Examples 1p Data Sheets
MC724P 0.66
MC790P 1.24 80 121
MCI303L 8-70 extra

FAIRCHILD (RTL)
1-5 6-11

L900 40p 375
L914 409 87p
L923 405 375
Data sheet 121p

12+
Up
Up
Up

LINEAR
Op. Amps. 1-11 12 24 26-99

Sp Sp Sp
L702A TO3 ISO 2.70 240
L702C TOO 0.77 0-72 0-67
L703C TOO 0.62 0,57 0.68
L7090 TO5 047 0-42 087
L709C DIL 045 040 036
L7I0C TOO 047 0.42 027
L710C DIL 0.45 0.40 036
L7110 TOO 0.49 044 0-39
L711C DIL 0.45 0.40 036
L716 TOO 1.97 1.75 1.70
L7230 TOO 0-90 0.86 0.80
L739 146 -
L741C TOO 0.80 0-75 0.66
L741C DIL 0.70 0.65 0.60
LM741CN DIL 0.70 0.66 040
8N72709P DI I. 0.45 0.40 0'35

MULLARD PLESSEY
TTL
FJ11101
F.111121
F.111141
F.111161
F.111171
F311221
FJJ101
FJJ121
FJJ141
FJJ191
F11251
F.11(101
FJY101

SP

06T
087
087
0-91

S 1$

3 12

0

1.87

1 67

1719
147

846
0 80

MULLARD
DTL
FCHlOi
FCH121
F011201
F011231
FCJ101
FC.1111
PC3201
FCJ211
FCE101
PCY101

GENERAL
ELECTRIC

Sp
PA222 2.70
PA230 1.21
PA294 0 HS
PA287 1.11
PA239 2 21
PA246 1.54
PA264 1-76
PA265 1.92
PA424 1.99
PA436 1-76
PA494 2.10

0.8lp75
1.06
1.125
1.60
1385
1.64
140
2.76
4.875
1-06

TOSHIBA

SP
8L40311 1.60
81.611C 1.70
81.621C 240
SL70IC 1.46
EIL702C 1.65
DATA SHEETS

IP
TH9013P 24 67
20 WATT AMP
TH9014P 6140
PRE -AMP
DATA SHEETS

60 185

MULLARD
LINEAR
TAA241

242
263
293
900
310
320
350
435
521
523
530
570
700
811

TAB101
TAD100
TAD110

Sp
140
4.00
070
080
8.00
1.30
066
410
073
067
1.12
4.96
8410
340
4.46
0475
1.975
1975.

SGS
TAA661I3 2142
TAA621 11114111

TAA700 13.60

TBA651 21.116

All TTL IC's may be mixed to qualify
for quantity discounts.
8 Pln TO.5 I.C. Holders, 80.20

10 Pin TO -5 I.C. Holders, 10-S6
12 Pln TO -5 I.C. Holders, 20.40
8 Pin Dual -in -Line I.C. Holders 11040

14 Pin Dual -in -Line I.C. Holders, 20-60
16 Pin Dual -in -Line I.C. Holders, 15545

TTL LOGICS
1-11 111-114

Sp Op

8E7400 040 0.10
8E7401 040 0.16
5N7402 0-20 048

1-11 18-24

8N7408 0-20 018
0N7409 0-80 018
8717410 0-80 048
8717411 043 041
0917412 048 046
6917413 040 0-38
8N7416 084 04$
8N7417 044 0-78
8717420 0-60 0-18
8N7423 0-610-47
8717425 0-48 045
O 917427 048 0.45
8717428 040 0-76
0917430 043 0-16
BK7432 0-48 0-42
8717433 040 0.75
8717437 044 040
8717438 0-64 060
SN7440 423 041
S N7441AN0417 0-88
8N7442 046 0-81
13917443 248 2-70
8N7444 486 2-70
13147443 2-50 240
8917448 1.00 096
0917447 1.00 046
13E7448 140 04/6
8147449 1-00 046
8147450 0-80 0.18
8/47451 040 0-18
6917413 0-20 018
8717454 040 0.18
8917460 040 048
8717470 040 038
8E7472 032 0-30
8717473 043 041
8517474 0-48 0.41
8E7475 0-46 044
8517476 045 0.44
8E7480 0-70 0.65
8E7481 1.40 1.88
6717482 037 0.52
6717483 067 082
8717484 2-00 1-85
8577485 8.62 040
8E7486 043 080
8147490 087 084
SE7491ANI-21 1.10
8517492 087 0.34

1-11 12-24

8717493
8917494
8E7495
8917498
8117497
8N74100
87174104
8N74106
82674107
87174110
8N74111
87174118
90174119
81474121
8N74122
87174123
87174145
51174150
8N74151
6E74153
8E74154
05774155
8N74156
82474157
8/474160
13E74161
87174162
8N74163
81474164
0N74165
87174166
81474167
67174170
87174174
8E74175
8N74176
87174177
814741130
87174181
87174182
87174184
87174185
87174190
81474191
8N74192
8E74193
/32174194
SE74195
8N74196
87174198
8E74199

gp

047 044
0.87 044
0-87 044
047 0-84
640 6-00
146 143
142 1.40
1411 1.40
PM 046
0115 0.75
147 146
140 144
142 1.80
040 0-47
144 1.811
8.86 2-70
140 1.73
342 840
1.40 1.36
140 1.016
240 2.10
148 140
148 140
1.92 1411
140 1.76
2-60 2.66
4.26 4.10
446 4.10
2.20 410
8.25 4111
4-46 440
6-40 8-10
448 4.18
240 2.30
148 140
244 2-66
244 246
2.12 2-05
9.33 9.00
243 146
410 440
440 4.60
140 1.70
140 1.70
1 75 1.66
1.75 1.66
247 246
2.26 2-10
244 245
545 646
6-95 646

SGS EA 1000
3 watt Audio Amplifier Module 12-10
Data Sheets 10p each

RCA
Type 1-24 25-99

SP fp
CA3000 1.80 1 60
CA3000V1 1-80 1 60
CA3001 2-69 240
CA3001V1 2-69 2.40
CA3002 1.80 1.60
CA3002V1 1-80 1.60
CA3004 1.80 1-60
CA3005 1.17 1.05
CA3006 2-80 2.60
CA3007 2.63 2.84
CA3008 1.80 1.60
CA3008A 2.96 2.64
CA3010 1.37 1.23
CA3010A 2.53 2-25
CA3011 0.74 0.65
CA3011PRE

074 0.85
CA3012 0-89 0.79
CA3O12V1 0-89 0.79
CA3013 1.05 094
CA3014 144110
CA9014V1 114 1.10
CA9016 2.09 1-86
CA3015A 3.40 8.03
CA3018 2.46 2.19
CA3016A 3.73 8.33
CA9018 084 0.75
CA3018A 1.10 0.90
CA3019 084 0.75
CA3020 1-26 1.13
CA3020A 1.60 1-43
CA3021 1.56 1-39
CA3021V1 1-50 1-89
CA3022 1.80 1.16
CA3023 1.26 1.13
CA9026 1.00 0.90
CA3026PRE

1.00 0.90
CA3028A 074 066

n, CA3020B 1.06 094
1-11._ 11-r CA9029 087 0-77°' 6p CA3029A 1.65147

8147403 0-20 0.18 CA3030 1.87 1.23
8517404 0.20 018 CA3030A 8.93 026
8717405 0-20 0.18 CA3033 263226

Type 1-24 25-99
Op fp

CA9033A 4.26 3.50
CA9035 148110
CA3035V1 1.23 1.10
CA3096 0.73 0.66
CA9037 1.65 1.47
CA3037A 2.53 2-26
CA3038 2.53 2-26
CA9038A 340 3.03
CA8039 0.84 0.76
CA3040 240 2.14
CA8041 1.09 097
CA3042 1.09 0.97
CA3043 1.37 1.23
CA3044 1.20 1.07
CA8044V 1 1.20 1.07
CA3045 1 23 1.09
CA3046 0 69 0.60
CA9047 1 87 1-23
CA3047A 263 2-26
CA8048 2 041.81
CA8049 1.60 1-43
CA3050 1.84 1 64
CA3051 114140
CA3052 1 66 1-47
CA3053 0.46 0.41
CA3054 109 0.97
CA3055 1.59 1.51
CA3056 1-20 1.07
CA8056A 3-19 11.116
CA3059 1-65 1.46
CA9060 4.91437
CA8052 2115 2.27
CA9064 1.20 1-07
CA3065 1.20 1.07
CA3066 2.111.88
CA9087 2 18 1.94
CA3088 2.43 216
CA3070 1.70 1.61
CA3071 1-62 1.44
CA3072 1.66 1.43
CA3075 1-13 1 00
CA3076 1 30 1-16
CA8078 3-19 2.85
CA3080 0.79 0.70
CA8090Q 3.46 809
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LARGEST STOCKS SEMICONDUCTORS & COMPONENTS BRAND NEW
WIDEST RANGE GUARANTEED
20301 20p
20302 202
20303 209
20306 924p
20308 30p
20369 30p
20371 lap
20374 20p
20381 221p
211404 2219
2N696 209
214697 20p
2N698 25p
214706 124p
2147065 1249
2N708 lip
214709 41424
214718
2N726 80p
214727 80p
214914 170
2N916 170
2N918 302
214929 221ip
2N930 274p
2141090 224p
2141091 2242
2141131 26p
2N113'2 Up
2141302 174p
2N1803 174p
2/41304 2249
2141305 224p
1N1308 25p
2N1307 25p
2141308 90p
2141309 30p
2141507 174p
2141813 25p
2141631 35p
2141632 90p
2N1637 30p
2N1639 271p
214113711.1 SI
2141711 2511
2141889 3849
2141893 87411
2N2147 Uhl
2N2148 674p
2142160 574p
012193 40p
9112193A 420
2N2194A 80p
2203217 2749
2N2218 Up
2N2919 Up 2N4288
2142220 169 2614289
2142221 Up 2144290
2142222 80p 214429I
2142287 61.074 2144292
2142297 309 2N4303
2142368 174p 2145027
2N2569 1742 2145028
2N23095 1742 2145029
2N2410 424p 2N5030
2142483 271p 2N5177
2N2484 5249 2145174
2142539 2242 2N5175
2112540 224p 2N5176
2N2613 Up 2N5232A
2N2614 80p 2145245
2142646 521p 2N5246
2142696 824p 2145249
2/42711 26//
2142712 263
2N2713 274p
2N27I4 302
2142865 624p
2/12904 300
2N2904 A 3211/
2142905 374p
2N2905A 40p
2N2906 262
21429065 270
2142907 80p
2142923 15p
2N1924 16p
2142925 16p
2N2928
 Green 14p
 Yellow 121p

Orange 121p
2N3011 30p
2/43014 321p
2613053 18p
2N3024 48p
2143055 62p
2143133 30p
2143134 30p
2113135 26p
2148136 269
2148390 25p
2143391 200
21433915 30p
2113392 174p
2248393 15p
2/43394 16p

ASY28
ASY29
A81(36
A8Y30
ASY5I
A8Y54
.48Y86

D.C. PANEL METERS
274p N KT238 UP 511138 SERIES-FACE SIZE 42 x 42mm. ALL PRICES FOR 1-9 PIECES.
1710INKT240 274p 30µA, 12.00; 100µA, 11.874; 2001.4A, 21.76; 300µA, 41.60; 50-0-50µA,NKT24I 274p 11.374; 100-0-100mA. 11.75; 300-0-50012A, 11.40; 1mA, 11.60; 5mA,
874p NkT242 LOP S1.60; IOmA, 2140; 50mA, *1.60; 100mA, 1140; 300mA, 2140;400 NKT243 8243 IA, 81.60; 5A, 11.80; 10y, 1140; 20V, 61.60; 50V, 1140; 300V,

NKT244 174p
;a: NKT245 20p

11.60; 500V, 1140.
NKT261 20p

620 NKT262 300

2P4pP
27

227741

274p
274p

16p
16p624p junta 22i0 B9T26 17iP

6249 BCY60 974p 138Y27 174p
674P BCY70 20p 139Y28 170
34 ECY71 29p B8Y29 1749

574p BC1(72 174p B8Y32 2611
85P BCZIO 274P B8Y36
30p BCZI I 424p BSY37

2SP

209 BLIP. 11-1E4 B8Y3811
13

32111:24r1pUp BD121 8581(39 824p
20p BD12-1 824P ggy5i

224p BD124 60p B8y52
263 BD131 760 ggyz,3 33724°OW 1111132 SISP B8Y54374p BDY10 A1470 40p

BSB8Y78
974pY36 p274p BDY11 61.624 90

Up BDY17 21.60
BDYI8 21.75 B81(79 46026p25. ilpyjg 61.970 138Y82 524p

26; BDY20 41424 BSY90 574p
20p BDY38 974 BSY93A

sop
Kip BDY60 £1.26 0111 76p

BDY61 41.25 C424 270
BDY62 111 12422 56p

6422504°

BF1I7BF13

42764pp CC442206 40p

.41
a..P BF183 87411 C744 300BF167 18p Dl3T1 8211/684p BF173 199
370 11F177 309 DilipP.,1 34701;
374P BF178 303 D16P3 374P424p
259 BF180 Up
25p 131.181

BF179 PPP DI6P4 909
8249 D40N I 76p

2

GET102 SOP

62lip' LF11119 49

174,
854

GET114 20p
al: GETIi3 209

lop 111'195 169
SIlo 111,196 424p

424P
424P

42fP tri.Vi

15249
14p
19p
Up
/131:

2749
25p

22422719

20, B1,197
EODI 1110198

1.74, 111200
374p BF294

7800 EF238
68I8 BF244
424p

424pBFwc,9
BFwec

82ip BFW61
820 BFX12
Up BFX 13

874p BFX.29
974p BFX30
274p BFX43

BFX44
7200 BFX68

32i. BFX84
BFX83

..9 BFX86
324p BFX87

A8221 484p IIFIT
Al/103 *1.26 BFX.92N6310 BFX93A

2145354 BC107 10p
3210305 BC108 10p 3r41?

2/46356 BC109 10P BFY17
2/0365 BC1I3 160 BFY18
2145366 BC115 15p BFY19
2N5367 BC116A 15P BFY20
2145457 BC118 100 BFP21
28005 BC121 20p BFY24 45p
28020 BC12I 20p BFY25 25p
28102 50p BC123 80p BFY26 20p
28103 26p BC126 20p BFY29 50p
28104 Up 13C140 374p BFY30 50p
26501 824p BC147 lOy BFY41 50p
28502 254. BC148 Lopimrtg 618143:28503 2714
314128 7

612149
BC152 174P BFY51 SOP314139 21.274 .,.,.. BFY52 28p

3N140 77iP Len; 473 BF1(53 17103N141 7114p BFY56A 674p
3N142 Up BC159 12P BFY75 30p,N143 wip BC180 nip BFY76 424p314151 870 BC167 111. BFY77 674p
R.C.A.:- BC168B 10P BFY90 674p
40050 Up BMOC llp BPX25 411.86
40244 224p BCI69B lip BPX29 2140

2N8402 224p 40251 874p BC169C 12p BPY10 1146
2143403 224p 40309 8241 BC170 124p BRY39 474p NKT229 30p TI961 263
2143404 321p 40310 46p 11C171 169 BEINV41 424p NKT237 35p 41862 274li

Matching charge (audio transistors only), 15p extra per pair.
Poet & Pa, king i xr. per order. Europe 25p. Commonwealth (Air) Letter 65p (Min.). Parcel El 69 (MM.).

Prices subject to alteration without prior notice.

GET118 20p
GET119 20p
0E2120 5249
GET873 1249
GF.T880 80p
GET887 800
GET889 2219
0ET890 2241,
GET896 220
GET897 224p
GET898 2249
MJ400 11.074
245420 MAU
315421 11.124
245430 *1.024
MJ440 96p
MJ480 9749

NKT264 209
NKT271 20p
NKT272 20p
NKT274 20p
NKT273 209
NKT281 274p

TRANSISTORS
2N3402 46p 40311 Up BC172 16p 138W70
2N3414 224p 40312 471BC173 24111B8X 192N3412 2249 40314 371p

4p
, BC182 1 P9 138X202143416 374p 40320 474p BC183 99 B8X21

2143417 374p 40323 324p BC184 lip B8%262N3570 1146 40324 474p BC2I2L lap 138/1272143572 974p 40326 374p BCY30 27fp
2N3605 274p 40329 Hp BCY31 BSX28

2N3702 112
2N3703 102

2N3607 220 4424474
40348

BCY32
2672:: BCY33

BCY34 341p
BCY38 90P

521 BB sf4xX 6601

BSX76

2N3606 270

2143704 lly 40360 BCY39 OOP BBSS1L72N3709 10p 41336091
474 BCY40 50p B5/08p

2143706 911 674p Bcyag 160 B8Y10
2243707 up 40370 8249 BCY43 16p B8Y11
2143708 7p 40400 67411 BCY54 324p 118Y242243709 ep 40407 40p Boyog 2230 B8Y25
2143710 6 40408
2143711 12p 40410
20715 8143 40407A
2143716 11.30 40460A
2N3791 18.09 40600
2143819 UP 40073
2N3823 974p AC107
2143854 27Ip AC126
2N3854 A 27fp AC127
2N3855 274p ACI28
2N3855A 30p AC154
2N3856 30p AC176
2N3856A Up ACI87
2143858 Up ACI88
2N3858A 309 ACYI7
2143850 27411 ACY18
2N3859A 824p ACY19
2N3800 1114 ACY20
2N38613 1140 ACY21
2N3877 40p ACY22
2N3877A 40p ACY28
2143900 374p ACY402N3900A 40p

A2143901
9UP ACY44C1(412143903 862

2143304 360 AD140
2N3905 imp AD149
2N3906 874p AD150
2N4058 1714 AD16I
2N4059 1 AD162
2N4060 124p A F106
2144061 124p A F114
2144062 124p AF115
2144244 474p AF116
2N4281 174p AF1I7
2144286 174P AFI18
2N4287 1740 AFI19

174p AF124
174p AF125
17iP AF126
1749 AF127
1,-,1HP AF139
NIP AF178
NIP AF179
;i3 A F180
42*. A}181
ill: AF239
62i; AF279
624p AF280
430 AFZII
ppp ASY26

ASY27
421p

2N5'265 18.25
2N5266 82-76
2N5267 22.624
2N5305 874p
2N5306 40p
2N6307 874p
2145308 374p

ip
424p
274P
274p
SUP
474p

I/3
37fp

76p
42

gg:
374p 245491 81.26
374p MJ490 SI
671p MJ491 21474
25p IC/1800 22.174

320 MJE340 1324p
25p MJE520 60p

2 MJE521 73p
6209 MJE2955,1

11J83053 874p
I;;; MPF102 424p

MPF103 374p
nip MPF104 117411
52ip MPF103 374p
£1.80M1113638 3249
424 NKT0013 47iP

NKT124 424p
NKT125 270
NKT126 2740
NKT128 270
NKT135 2749
NKT137 8241)
NKT210 SOp
NKT211 30p
NKT212 309
NKT213 309
NKT214 2241,

NKT401 87fp
NKT402 90p
NKT403 760
NKT404 824p 1N914 7p 19940 0Op BAX13 12 BYZ13
NKT405 76p IN916 7p .4.4119 10p RAX18 124p OM
NKT406 82111 IN4007 20p .4A129 10p BAY18 174p 0.49
NKT451 6210 I144148 7p AAZ13 10p BAY3I 74p 0A10
NK T452 821p IN5145 82-371 AAAAZzlit 1124pp BAY38 26p 0A47
NKT453 474p 1944 BY100 174p 0A70
NKT6031, 321p 18113 15p BA100

NKT713 26p 18131 10p BA141 321p BY164

Slip1764 BBB Y:11220763 ill; 50A73
NKT6131, 321 p 19120 15p BA102 2219 BY122 374p
NKT6741, 80p 18121 19p BA110
NKT(377F 30p 18130 Bp BADE)

NKT781 30p 18139 129 0A142 3219 Ill: an
NKT10419 80p 18920

BYXIO

agait: g115)0
NKT10519 IMP 18923 12899

NKT10439 3740 18922
7p BA144 121p BYZ10

BA145 20p BYZ11
8A154 121p BYZI2 80p TIV307

NKT20329 474p
NKT20339 371p MAINS TRANSFORMERS "VARNISHED"
NKT80111 774p 1 amp Charger. Sec. 0-3.5-9-18V (P. & P. 224p.) .

ampap Charger. Elec. 0-3.5-9-18y (P. & P. 224p.) .

NKT80113 1 siiiP (Douglas) MT103 Bee. tappinga from BV to 50V
2 amp (Douglas) MT104 Sec. tappings from 6V to 50V .

NKT80211 924p Po6O and packing ..ap.
NKT80212 924p 6 amp (Douglas) MT107 Sec. tapping. from 6V to 50V .. .. 1742
NKT80213 921p Port and pocking 374p.
NNKKTT880022,154

924p
Various other Transformers ranging Iron, IA to LA in stock.

NKT80216 924p TRIACS
0020 759 8C41A 91 SC3513
0022 600 8C41B 41.10 SC36D

00g22.43

600 SC41 D £1.20 ' SC4OD

0C25
12.05 SC45D600 8(3501.)

0C26 257 LP 40486

40430 974p 012460
96p 40429

0028 imp 40512 *1.45 40432

regr °, 6:ti: Economy Range Triage
01238 624p TC4/10 (Pressfit) 4 amp 100 PIV
0C41 221p TC4/20 (Pressflt) 4 amp 200 PIV

00C4442

253 TC4/40 (Pressflt) 4 amp 400 PIV
C 209 9T2 DIAC .

01245 12111
0C46 15p
0070 15p
0071 1240
01272 124p
0074 MD

0d76 224p C428
raNing.U.LisLIAle.Rd D SUB -MIN ELECTROLYTIC0075 221P

OQCC8771

30p values (µF/V); 0-64/64; 1/40; 1.6/25; 2-3/16; 2.5/64; 4/10; 4/408;p3e/e64e h;
209 6-4/6-4; 6-4/25; 8/40; 10/16; 10/64; 12-3/25; 16/40; 20/16;20/64; 25/6.41

00311) 221p 23/23; 32/10; 32/40; 32/64; 40/18; 30/6.4; 50/25; 50/40; 64/10; 80/2-5;
01283 25p 80/16; 80/25; 100/6.4; 125/10; 125/16; 200/6-4; 200/10; 320/6-4
0084oc13 Shp
012139

32ipp

0C140 321p
012170 SOp
012171 30p
0C200 40p
00201 80p
012202 76P
00203 424p
OC204 424p
0C205 90p
00207 75p
OCP71 421p
ORPI9 50p
ORM 600

11.100
11

21.50
81.821
£1.42)

90p
11.37

BRIDGE RECTIFIERS
A. Ply

I A. PIV
I 100 87p 14 50 40p
1.4 140 67p ' 4 100 70p
2 50 82p 4 400 80p

6 60 629
2 200 41p 0 2013 253
2 400 460 6 400 £1.10

65p
75p
674p
21p

DIAN
MPT20
MPT28
MPT32
MPT36

8744p0p

874P
3740

P.E. SCORPIO IGNITION SYSTEM
COMPLETE KIT £10.00 P. & P. 50p

P346.1 221P
TIP29A 60p
TIP30A 60p
TIP31 A 8UP
TIP32A 75p
TIP33A £1.06
TIP34A 12.05
T1834 IMP
T1843 40p
TI844 10p
TI845 279
TIS46 lip
T1847 112

NKT210 MD T1848 1210
NKT216 37411 TI849 1241/
NKT217 42 fp TIS30 174pNKT219 30p T/8.51 1849
NKT223 2719 T1852 124p
NKT224 25p T1853 224p
NKT223 2219 TI060 22i0

SUBSCRIBERS' MAILING SERVICE
We are pleased to announce that we can now offer a mailing
service to our;customers. For L1.00 the customer will be
supplied with a loose leaf binder and information on existing
and new stocks as they become available. Subscribers are
also able:to take advantage of attractive discounts.

DIODES & RECTIFIERS
9,6p

1041
17p

Slip
Bp
7p

10p
7p
1141

10p
7p
7p
7p

10
60p

969
21.44
12.12
1247

THYRISTORS
PIV 50 100 200 300 400
IA Up 274p 374p 409 470p
4A 40p 45p Up 60p
7A - 874 92i9 - 9142;
TIC47 0'6.4 200 Ply UP
Also 12A 100 PIV, 75p: 2N3325
at 85p.; 2144444 9181

VEROBOARD 0-15 0-1
Matrix Matrix

21in x Slin 17p 93p
241n x 5in UP Up
3fin x 3fin Up 263
32in x Sin 30p 299
Sin x 17(n (plain) 83p -
Vero Pins (bag of 36), SOp.
Vero cutter, 46p; Pin insertion
Tools (0.1 and 0.15 matrix) at Up.

HEAT SINKS
4.8 x 4 X lin Finned or Two
TO -3 Trans. , 48p. 4 8 X 2 x tin
Finned, for One TO -3 Trans.,
113p. For 80-1, 24p. For TO 5,
6p Finned. For TO -18, 6p Finned.
For TO -18, Op Finned.

RESISTORS
Carbon Film

watt 5%. 11).
watt f 1p.
watt 5%, 14p.
w 14/0 2% 4p.

1 watt 10%, 24p.
2 watt 10%, Sp.

4W & 1W are
E24 aeries.
OW, 1W, A tINV
are Ell aerie,

MULLARD C280
M/FOIL CAPACITORS
0.01, 0.022, 0033, 0.047, 8p; 0.068,
0-1, 4p each.
0.13, 0.22, 0.33, 15p each.
0.47 99
0.66 hip

149
1-3,uF Slp
2.2µF Up

WIRE -WOUND RESISTORS
2.5 watt 5% (up to 270 ohms

only), 7p.
watt 5% (up to 8-2k0 only). 9p.

10 watt 1% (up to 26kG only),
10p.

POTENTIOMETERS
Carbon:
Log. or Lin., leas switch, 160.
Log. or Lin., with ;switch, Up.
Wire -wound Pots (3W), Up.
Twin Ganged Stereo Pota. Log.
and Lin., 409.

PRESETS (CARBON)
0.1 Watt SP
0.2 Watt Sp
0.3 Watt 7iP

TFIERMISTORS
R53 (OTC) 21.20
K151 (1k) 12p VA1077 20p
VA3705 96p
Mullard Thermistors Mao in stock.
Please Inquire.

CALLERS WELCOME A. MARSHALL & SON MI ISP for
Comprehensive

PriceTel. 01-452 016112/3
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2

MON-FRI 9-5.30
SAT 9-5
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RADIO CONSTRUCTOR

MARCH ISSUE FEATURES

'EASY' 2 METRE RECEIVER
By F. G. Rayer, Assoc.I.E.R.E., G3OGR.

An excellent project for the newcomer to 2 metre
reception-employs a super -regenerative detector,
this 3 valve receiver offers no alignment problems.

D.C. VOLTMETER
By A. Russell

This voltmeter uses a readily obtainable integrated
circuit-has a sensitivity of 1001a1 per volt-
provides ranges from 0-100mV to 0-100V.

CRYSTAL TRANSISTOR
MARKER UNIT

By P. Cairns, M.I.P.R.E., R.Tech.Eng., G31SP
Accepts crystals between 50 and 500kHz-
provides high level calibration 'pips' up to higher
than 30MHz.

ON SALE NOW PRICE 20p

NIP

The 'Easy' 2 Metre Receiver

MORE CONSTRUCTIONAL
PROJECTS

* SHORT WAVE NEWS
* SUPPORTING FEATURES
* NEWS COVERAGE
* DATA SHEET 60
Copies may also be obtained direct from she
Publishers, 24p including postage. Published by
Data Publications Ltd., 57 Maida Vale, London W.9

TOURIST
MARK 3

CAR RADIO
ALL TRANSISTOR
Beautifully designed to blend with the interiors of all cars. Permeability tuning
and long wave loading coils ensure excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at I MHz is better than 8
micro volts. Power output into 3 ohm speaker is 3 watts. Pre -aligned I.F.
module and tuner together with comprehensive instructions guarantees
success first time. 12 volts negative or positive earth. Size 7in 2in
deep. SET OF PARTS

Circuit diagram 13p, free with
parts Speaker, baffle and fixing kit

LI .25 extra plus P. & P. 25p

M630 Plus5P0Pa
P.

Speaker postage free when
ordered with parts

DUETTO MK. II I.C.
STEREO AMPLIFIER
Sophisticated styling combined
with up-to-date electronics
means Hi-Fi. This is what the
Duetto Mk. II offers at a

realistic price. Mullard built stereo pre-amplifier/tone control module and the
highly efficient I.C. monolithic power chips ensure: reliability, very low distortion
at all power levels, correct operation in all ambient temperatures, full power over
the audio spectrum, etc.

Inputs: P.U. 150mV 04 22 Meg. (for cer. cartridge).
Auxiliary 100mVq, 1 Meg. (for radio, tape, etc.).

Outputs:

Controls:

5 watts rms per channel into 8- 1513 speakers.
Switched stereo headphone socket with power correction.

Mono/stereo switch, selector switch, treble, bass, volume,
balance and on/off switch. Neon indicator.

Tone Controls: Treble 1448 15k1 -1s.
Bass ± 14d13,0 60 Ha.

Power Bandwidth: ± 2db 20Hz - 25kHz.

.C1050 plus P. & P. 60p

RELIANT MK. IV
The Reliant Mk.IV provides a
high standard of sound re-
production, with full mixing
facilities. Its versatility makes
it suitable for: Discotheque,

PA., Home Entertainment Applications, etc.

* Five Electronically Mixed Inputs * Mixer employing F.E.T. (Field Effect
* Three Individual Mixing Controls Transistor)
* Separate bass and treble controls * Solid State Circuitry

common to all five inputs * Attractive Styling
I. Crystal Mic. or Guitar 9mV. 2. Moving coil Mk. or Guitar BmV. Inputs
3, 4 and 5 are suitable for a wide range of medium output equipment (Gram,
Tuner, Monitor, Organ, etc.). All 250mV sensitivity.
CONTROLS: 3 Volume controls. Bass control range

13dB n 60 Hz. Treble control range ± 12dB af

15KHz. Separate ON/OFF Switch. Neon Indicator.
POWER OUTPUT: 12 Watts R.M.S. into 3 to
4 ohms speaker.SIGNAL/NOISE: Better than -60d8 on inputs 3, 4
and 5 and -50dB nn 1 and 2.
SUPPLY: 220 to 250V A.C. Mains.
SIZE: 121in r. 6in r. 3fin.

PRICE

Plus P. & P. 60p

CONTINENTAL
4 -TRACK, 3 -SPEED
TAPE DECK
with high impedance heads
R.C. 74 tape deck. Three speeds -7f,
3/. and I{ i.p.s. 4 -track record/playback
head. Plus 4 -track head. Positive
pressure pad system. Takes any tape
spool up to and including 7in. The R.C. 74
is driven by a powerful 200/250V 50 -cycle
a.c. motor. A heavy, accurately balanced
flywheel brings wow and flutter levels down to approx. 0-3% total at 36 and
7} i.p.s. Fast rewind in both directions.
Controls couldn't be simpler! Just five push buttons that interlock to cut out
accidental tape damage. Efficient servo -action type braking. Easy drop -in
tape loading.
The R.C. 74 comes with an attractive moulded deck cover, which has positions
for tone and volume controls. The unit is built into a rigid die-cast frame, and
overall size of the whole unit is 12{ x I Ii x gin. Every single deck fully tested
before dispatch. Spools not supplied. LIS. Plus 75p P. & P.

See opposite page for addresses
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SPECIAL OFFER'
Garrard SP25 Mk. III El8Goldring G800H
Teak plinth and tinted cover.
Ready wired for immediate use.
Please add LI .25 for P. & P.

TURNTABLES
Please add 75p post & packing
Garrard SP25 Mk. III L9.95
Garrard AP76 L19.95
Garrard SL65B £13.25
Garrard 10257 + cart. L5.97
Garrard 2025TC with

Sonotone 9TAHC L8.95
Garrard 401 L27.00
G d Zero 100 (Auto) £39.95
G d Zero 100 (Single) L37.25
Garrard SL728 L24.00
Garrard SL75B L26.00
Garrard SL9513 L3500
BSR MP60 C10.00
Goldring GL72 L22.50
Goldring GL72/P L29.25
Goldring GL75 L27.50
Goldring GL75/P L3550
Leak Delta L55-00
Wharfedale Linton + cart. L27.75
Thorens TD125 L57.75
Thorens TD125AB L9000
Thorens TD150 Mk. II L2800
Thorens TD150A Mk. II L3375

AMPLIFIERS
Please add 75p post & packing
Amstrad 8000 Mk. II L16.95
Amstrad 1C2000 42.7.90
Armstrong 521 (Teak cased). £43.95
Alpha Highgate
Alpha Highgate FA300 L27.95
Alpha Highgate FA400 L3I95
Cambridge P100 L11600
Cambridge P40 L6595
Cambridge P50 L7100
Ferrograph F307 Mk. II

(Wood cased) C47.50
(Metal cased) 445.00

Leak Delta 30 L48.00
Leak Delta 70 £5600
Metrosound 5720E L24.75
Metrosound ST60 L4725
Pioneer SA900 L92.00
Pioneer SA1000 L94.00
Rogers R.brook (Chassis) L35.00
Rogers R brook (Cased) L37.00
Rogers R bourne (Chassis) 44I50
Rogers R/bourne (Cased) L46.50
Sinclair PRO60 2 Z30/PZ5 L15.25
Sinclair PRO60 2 Z30/PZ6 41750
Sinclair PRO60 2 - Z50/PZ8/

Trans 421.75
Sinclair AFU (Filter Unit) L4.40
Sinclair 605 41875
Sinclair 2000 Mk. II 42I75
Sinclair 3000 Mk. II L29.75

L51.50
L102-00
09.95
L27.00
07.50
L45.50
L76.50
L74.00

L103.50

Sugden A21/11
Sugden A51 /C51
Wharfedale Linton
Nikko TRM 390
Nikko TRM 400
Nikko TRM 500
Nikko TRM 1200
Lux 503
Lux 507

Ge:
All prices correct

of time of going
to press

.LOBAL AUDIO
DISCOUNT WAREHOUSES

Goldring G800
Goldring G800E
Goldring G800 Super E
Shure M3D
Shure M44E
Shure M55E
Shure M75E Type 2
Sonotone 9TAHC

£3.2o*
Plus 35p P. & P.
Finished in teak veneer with tinted
dust cover. (Fully assembled). For
Garrard SP25; 2025TC, 3000;
AT60 ; 2000; 2500; 3500; 5100;
1025; SL65B; Also for BSR,
McDonald MP60 and others.
For AP76; AP75; SL72B; SL75;
SL9513.. L4.20 plus 35p P. & P.
Also finished in walnut to match
Japanese equipment -at no extra.

ALL BRAND NEW
in manufacturer's sealed cartons.

GUARANTEED 12 MONTHS.

Lux 707
Europhon 10 + 10

TUNERS
Please add 75p post & packing
Armstrong 523 09.50
Armstrong 524 £31.00
Rogers R/brook FET4

(Chassis) L31.00
Rogers R/brook FET4

(Cased) L35.00
Rogers R/bourne FET4

(Chassis) L4300
Rogers Ribourne FET4

(Cased) L41400
Sinclair PRO60 (Module) 118.50
Sinclair Cased Tuner L34.00
Philips RH690 L33.00
Leak Delta FM (Cased) L55.50
Leak Delta AM/FM (Cased) L66.50
TUNER/AMPLIFIERS

Please add 75p post & packing
Alpha Highgate 150 L4495
Alpha Highgate R500 L6450
Armstrong 525 (Teak cased) L6850
Armstrong 526 AM/FM

(Teak cased) L78.50
Leak Delta 75 LI30.95
Philips RH781 L50.00
Philips RH882 (+cass. head) L72.00
Philips RH702 482.50
Teleton 2100 L2.9.95
Goodmans One Ten LI05.00
Rogers Ravensbrook

(Teak cased) L11000
Rogers R brook (Chassis) L74.50

SPEAKERS
Please add E1 25 for post &
packing Price per pair
Amstrad 138 L20.00
Wharfedale Denton 2 L29.00
Wharfedale Linton 2 07.00
Wharfedale Melton 2 L47.95
Wharfedale Dovedale 3 L61.50
Celestion Ditton 120 L39.00
Celestion Dittos 15 L55.00
Celestion Ditton 25 L89.00
Goodmans Double Maxim 448.50
Goodmans Meson 3 L45.75
Goodman, Magister L75.25
Sinclair QI6 L12.50

CARTRIDGES
Please add 10p post & packing
Goldring G850 L265

L6.25
C10.35
L15.75

L4.50
L6.25
L6.75

L12.25
£1.85

L49.25
L16.95

Dept. (PE9) 174 Pentonville oad, London, N1. Telephone 01.27817
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,

Ilford, Essex. Tel: 01-550 1086.
Open Monday to Saturday 9 30 a.m. to

6 p.m.LATE NIGHT FRIDAY 7 p.m.
MAIL ORDERS. Order with confidence Sena Postal Order. Cheque.

. Money Order. Bank Draft. Giro or Cash by Registered
Mild CALLERS. Please note that cheques can only be accepted together
with cheque cards (not Barclay Card).

SIEMENS QUALITY PLUS BARGAIN PRICES PLUS LST SERVICE
A full design range of high quality TTL available from LST your Officially

Appointed Siemens Distributors
Part Description Equal 1-24 25-99 100 up
No. to

FLH
7400 Quadruple 2 -input NAND gate 101 20p 16p 14p
7401 Quadruple 2 -input NAND gate

with open collector output 201 20p 16p 14p
7402 Quadruple 2 -input NOR gate 191 20p 16p 14p
7403 Quadruple 2 -input NAND gate

with open collector output 291 20p 16p 14p
7404 Hex inverter 211 25p 2Ip 18p
7405 Hex inverter with open collector

output 271 25p 2Ip 18p
7408 Quad 2 -input positive AND gate

Totem pole output 381 25p 2Ip 18p
7409 Quad 2 -input positive AND gate

open collector 391 25p 2Ip 18p
7410 Triple 3 -input NAND gate III 20p 16p 14p
7413 Schmitt Trigger 351 35p 29p 25p
7420 Dual 4 -input NAND gate 121 20p 16p 14p
7430 8 -input NAND gate 131 20p 16p 14p
7440 Dual 4 -input NAND buffer 141 24p 20p 17p
7442 BCD to decimal decoder TTL out-

put 281 £116 94p 3Ip
7443 Excess 3 to decimal decoder 361 EI45 EI.20 [1.011
7444 Excess 3 gray to decimal decoder 371 EI.45 11.20 LIM
7450 Expandable dual 2 -wide 2, -input

AND -OR -INVERT gate 151 20p 16p 14p
7451 Dual 2 -wide 2 -input AND -OR -

INVERT gate 161 20p 16p 14p
7453 Expandable 4 -wide 2 -input AND -

OR -INVERT gate 171 20p 16p 14p
7454 4 -wide 2 -input AND -OR -INVERT

gate 181 20p 16p 14p
FLY

7460 Dual 4 -input expander 101 20p 16p 14p
FU

7470 J -K flip-flop 101 45p 37p 32p
7472 J -K master -slave flip-flop

1 I 1 32p 27p 23p
7473 Dual J -K master -slave flip-flop 121 45p 40p 35p
7474 Dual D -type edge triggered flip-

flop 141 46p 38p 33p
7475 Quad bistable latch 151 45p 40p 37p
7476 Dual J -K master -slave flip-flop with

preset and clear 131 45p 40p 36p
FLH

7480 Gated full adder 221 67p 56p 48p
7482 2 -bit binary full -adder 231 87p 73p 62p
7483 Four -bit binary full adder 241 LI.32 LI.16 E1.00
7486 Quadruple 2 -input exclusive -OR

element 341 33p 27p 23p
FU

7490 Decade counter 161 80p 67p S7p
7491A 8 -bit shift register 221 CI28 LI07 92p
7492 Divide -by -I2 counter 171 85p 7Ip 6Ip
7493 4 -bit binary counter 181 80p 67p 57p
7494 4 -bit shift register 231 CI13 94p 8Ip
7495 4 -bit shift register 191 87p 72p 62p
7496 5 -bit shift register 261 11.48 [122 11.05
74100 Dual quadruple bistable latch 301 1144 /1.37 LI.17
74107 Dual J -K master -slave flip-flop with

preset and clear 271 52p 43p 36p
FLK

74121 Monostable multivibrator 101 48p 40p 34p
74141 BCD to decimal decoder and nixie FLL

driver 101 E122 E102 87p
74190 Synchronous up down 4 -bit decade

Counter with one line mode
control 201 /140 E148 [127

74191 Synchronous up down 4 -bit binary
counter with one line mode
control 211 LI80 4148 1147

74192 Synchronous up down 4 -bit decade
counter 241 LI74 £145 1125

74193 As above- binary counter 251 11.74 /1.45 CI -1.5

TYPES MAY BE MIXED TO QUALIFY FOR PRICE BREAKS
DATA BOOKLET 20p

CONTRACT ORDER PRICES AND HULA
QUANTITY PRICES QUOTED ON REQUEST

EXTENDED RANGE ,WAII.A1111.1: TO 'rum":
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ILSPI)
PART OF OUR CATALOGUE RANGE:
Large range of Transistors by many major
manufacturers, Zener Diodes, Thermistors,
Varicap Diodes, Rectifiers, Thyristors, Triacs,
IC Am pl ifie rs, U nij u nctions, Opto-electron ics,
Tunnel Diodes, Meters, etc., etc.

2N5777 PHOTO DARLINGTON
NEW LOWEST PRICE
FANTASTIC SENSITIVITY 45p

IF YOU HAVEN'T GOT OUR
CATALOGUE WHY NOT ??? IT'S FREE !

ULTRASONIC TRANSDUCERS
Operate at 40 kcis. Can be used for
remote control systems without cables
or electronic links. Type 1404 trans-
ducers can transmit and receive.
FREE: With each pair our complete
transmitter and receiver circuit.

(Sold only in pairs)

7 SEGMENT INDICATOR 3015F
I6DIL Case -0-9 plus decimal indication. L2 incl.

data/circuits. FLL121 Decoder Driver L1.32 to suit.
LST are appointed distributors for the Minitron 3015F -
quantity prices on request.

.--11 Moan-.

NEW PRODUCT ! I

LOW COST DIL SOCKETS
16 PIN DUAL IN LINE 17p
14 PIN DUAL IN LINE 15p

NEW LOW PRICE LINEARS!!
LIC709C/5 (T05) .. 409

LIC709C/14 (DIL)
LIC723/5 (705)
LIC723/ 14 oDIL)
LIC741 C/5 (T05)
LIC741C/14 (DIL)

.. 35p
.. 79p
.. 93p
.. 13p
.. 40p

All above are the new NEW-
MARKET Linear range.
LST are Official Distributors for
Newmarket Transistors Ltd.
Data and Volume prices on
application.

TERMS:
Retail Mail order subject to SOp
minimum order. Cash with order
only.
Schools etc.: Nett MA against
Official order.
Trade: Account on application.
Po 10p inland; 25p Europe:
elsewhere -send plenty will refund.
G aaaaaa tee: All goods carry
Manufacturers' warranty.
Counter sales: Same address -open
Saturdays
Trade Enquiries only: Telephone
Brentwood 116470.

LOW COST 1 AMP BRIDGES
1-99 100+

WOOS SOpix -13 .21

WOI I 0Cpiv .24 .22

WO2 200piv 15  23

WO4 400piv 27 14
WO6 600piv -28  15

WO8 800piv .35 .31

Sub -miniature sire. Plastic encap-

sulated. Larger quantity prices on
application.

SPECIAL OFFER 1N4000
SERIES I AMP RECTIFIERS

p.i.v. 1.49 50+ 100+
N4001 50 070 :060  050
N4002 100 '070 065 .060
N4003 200 090 085 .070
N4004 400 .100 090 :080
N4005 600 120 100 090
N4006 800 140 :130 110
N4007 1000 190 -ISO 110

p.i.v. 500+ 1000+
N4001 SO -045 .040
N4002 100 '055 '045
N4003 200  060 030
N4004 400 -070 .060
N4005 600 075 070
N4006 800 100 -085
N4007 1000 110 100

Should any item be out of stock we
reserve the right to supply a higher
voltage rated item at no extra
charge.

LST ELECTRONIC LTD
Mail Order Dept. (PE)

7 COPTFOLD ROAD, BRENTWOOD, ESSEX

NEW LOWER PRICES
AC107 30p BSY95A Ilp 0A70 Ilp 40430 97p
AC126 10p BY100 ISp 0A73 40432 L1.37
AC127 15p BYZIO 35p 0A79 8p 40512 11.45
AC 128 20p 137212 30p OA11/ Sp 40576 L1.70
AC151 12p BYZ13 20p 0A135 Sp IN 4007 20p
AC176 15p BZY88/ 0A90 Sp 1N4148 7p
AC187 13p C3V3 15p 0A91 SP 20302 19p
AC188 23p C3V6 ISp 0A95 ap 20371 ISp
ACY 17 279 C3V9 15p 0A200 10p 20374 13p
ACY 18 20p C4V3 ISp 0A202 10P 2N174 1)0p

ACYI9 2.0p C4V7 15p OC 19 37p 2N385A/ SOp

ACY20 lOp CSVI 15p 0C20 97p 2N 388A SOp

ACY21 19p CSV6 15p 0C22 47p 2N404 13p
ACY22 10p C6V2 13p 0C23 60p 2N696 ISp
ACY40 15p C6V8 ISp 0C24 60P 2N697 17p

C7V5 15p 0C25 37p 2N698 30p

SOP
C8V2 13p
C9V I 15p
CIO 15p

0C26
oc2e
0C29

33p
60p
60p

2N706 10p
2N706A 12p
2N708 16p

AD I 62 369 CI I ISp 0C35 50P 2N71 I 37p

AF.39I1 54

AF 16

149
1
25p
25p

Cl2 ISp
CI3 ISp
C15 15p
C16 ISp

0C36
0C41
0C42
0C44

63p
isp
30:
15p

2N7 I IA 37p
2N9 I 1 50p
2N914 3.0p
2N918 429

AF 17 25p C18 15p 0C45 12p 2 N 1090 30p
AF 18 44 C20 ISp 0071 lip 2N1091 339
AF 24 ISp C22 15p 0072 lip 2N1131 30p
AF 26 17p C24 15p 0075 2N 1132 30p
AF 39
AF 86

30p
40p

C27 159
C30 13p

0076
0077

15p
4Op

2N 1302 I/:
2N1303 117p

AF239 36p CA3004 L1:80 0081 20P 2N lip
ASY26 15p CA3005 L1-17 0C131D 209 2N 1305 22p
ASY27 30p CA3011 74p 0081 Z 33p 2N1306 24p
ASY28 22.p CA3013 L1.05 OCII12 25P 2N1307 149
ASY29 30p CA3014 41.24 0082D 13p 2N 1308 30p
AS Z2 I 37p CA3018 61p 0083 23p 2 NI309 30p
AUYI0 £1.50. CA3020 L1.26 0084 25p 2N1507 2.3p

BA 115 Sp CA 3028A 74p OC 139 23p 2NI613 13p
CA3035 L1.23 0C140 35p 2N 171 I 13p

BC108 10p CA3043 £1.37 OC 170 2SP 2N2147 7Sp

BC109 10p CA3044 LI.10 OCI71 30p 2N2 I 48 60p
BC147 10p CA3046 73p 0C200 40p 2N2160 37p
BC148 9p CA3047 L1.37 OC201 60p 2N2368 17p

BCI49 10p CA3048 L1.05 OC202 73p 2N2369 lip
BC158 lip CA3049 11.60 0C202 73p 2N2369A 19p

BCI67
8C168
BC169

lip
10p

CA3052 L1.65
CA3090Q 0.46
CR1/051C 10p

°CIO]
0C204
0C205

409
40p
73p

2N2646 17p
2N2904 10
2 N2904A 49p

Isp CR1/401C 60p 0C206 90p 2N2905 63pBI3Ci1629C
10p CRS305AF 0C207 75p 2N2905A 75p

BC I 82L 10p L1.08 OCP71/1.1 42p 2N2806 44p
BC183 9p CRS3/40AF ORP12 SOp 2 N2906A Sip
BC183L 10p L1.53 ORP60 40p 2N2926 all
BC1/34 13p DI 371 4Sp ORP6I 10 colours 10p

2L
5C212

1 1p
12p

MJE520 30p
M1480 97p

P346A
PA230

19p
L1.40

2N3053 2.0p
2N3054 SOp

BC2I2L 12p M.1481 L1.23 PA234 2N3055 609
BCY30 2.5p M.1490 LI PA237 LIE 2N3702 10p

BCY3I 48p M.1491 L1.35 PA246 L1.63 2N3703 10p

BCY31 50p MPF IO2 11p PA424 L1.15 2N3704 I 1 p

BCY33 20p MOF103 35p SL.403D [1.50 2 N3705 10p

BCY34 15p MPFI04 37p ST 140 Isp 2N3706 fp
BCY38 30p MPF105 409 ST 141 10p 2N3707 l I p

BCY70 15p NKTI24 30p TAA263 75p 2N3708 7p
BCY7 I 30p NKT125 40p TAA293 97p 2N3709 9p

BCY72 15p NKT I 26 37p TAA3I 0 L1.23 2N3710 9p

BDI21 6Sp NKT I 28 13p TAA320 75p 2N3711 9p
BD123 80p NKT211 23p TAD100 L1.97 2N3819 33p
BD I 24 7Sp NKT212 13p TADI 10 L1.97 2N3820 60p

BDI31 75p NKT213 2.5p TD716 60p 2N3826 SOP

5D132 7Sp NKT216 46p TIPS IA 62p 2N4058 ISP

BDY20 LI .05 NKT217 SOp TIP32A 71p 2N4060 12p

BEI 15 13p NK7218 23p TISB8A 45p 2N4061 lip
BFI63 35p NKT219 2.3p µL900 40p 2N4062 12p

NKT223 17p 0.914 40p 2 N 42134 ISp

BFI73 19p NKT271 lap µL923 40p 2N4287 13p

BF177 25p NKT272 17p V405A 46p 2 N 4289 150

BFI78 31p NKT274 lap ZTX 108 119 2N4871 10P

BFI80 3Sp N KT275 2.0p ZTX 300 13p 2N5254 4Sp

BF1131 359 NKT279A lip ZTX 302 lap 3N84 L1.30

BF184 10p N KT28 I 29p ZTX303 lap 3NI28 69p

BFI85 23p NKT302 alp ZTX 304 27p 3N140 76p

BF194 lip N KT304 79p ZTX314 I 19 3N141 7)p
BFI95 15p NKT35 I 7Sp ZTX 320 309 3N152 86p

BFI96 ISp NKT401 71p ZTX 330 lip 40250 SSis

BF200 35p NKT402 77p ZTX500 16p 40309 33p

BFX13 25p NKT403 6Sp ZTX 501 16p 40310 45P

BFX29 15p NKT404 60p ZTX 502 lOp 40312 48P

BFX84 25p NKT405 79p ZTX303 17p 40320 47p

BFX85 34p N KT406 62p ZTX504 40p 40360 439

BFX86 25p N K 7420 L1.113 N34A 2.0p 40361 170

8FX87 30p N K 745 I Sap N60 20p 40362 SSP

BFX88 24p N K7452 51p N64 20p 40406 56P

BFY50 22p NKT453 50p N82A 47p 40407 39p

BFY51 19p NKT7 I 3 29p N914 7p 40408 51p

BFY52 20p NKT7I7 44p N4001 7p 40409 54p

BFY53 17p NKT773 25p N4002 7p 40410 62.p

BFY90 67p N K7781 29p N4003 10p 40468A 359

BSXI9 16p NKT20329/ N 4004 10p 40600 Sap

BSX20 16p 0013 31p N4005 lip 40601 33p

BSX21
BSY27
BSY29

2.0p
20p
23p

OAS 20
0A10 ISp
0A47

N4006
2N5756
40486

ISp
93p
95p

40602 49p
40603 49p
40673 90p

QUALITY: LST are Official Franchised Distributors
for the majority of our advertised
products. Members of the Association
of Franchised Distributors
of Electronic Components. MOM
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81 A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

No

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering-you learn the
practical way.

Learn basic Radio and Electronics at home-the fast, modern way.
Give yourself essential technical "know-how"-like reading circuits,
assembling standard components, experimenting, building-quickly and
without effort, and enjoy every moment. B.I.E.T.'s Simplified Study
Method and the remarkable TECHNATRON Self -Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

... and what's more, you will
understand exactly what you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors-
even a versatile'Multimeter which
we teach you to use. All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
so you can use it again and again.

You LEARN-but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build-and it's a good one-is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY

A I4 -year -old could understand
and benefit from this Course-but
it teaches the real thing. The
easy to understand, practical
projects-from a burglar -alarm to
a sophisticated Radio set-help
you master basic Radio and Elec-
tronics-even if you are a "non-
technical" type. And, if you
want to make it a career, B.I.E.T.
has a fine range of Courses up to
City and Guilds standards.
New Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of "OPPORTUNITIES IN
TELECOMMUNICATIONS / TV
AND RADIO". This brand new
booklet-just out-tells you all
about TECHNATRON and
B.I.E.T.'s full range of courses.

Dept. B12, ALDERMASTON COURT,

v

Opportunities w
lisiscommurecabons

Wand Radio

READING RG7 4PF

POST THIS COUPON FOR FREE BOOK
To B.I.E.T. Dept. BI2. Aldermaston Court, Reading RG7 4PF

I Please send books and full information - free and without I
I obligation.

I
I

sue®
NAME
BLOCK CAPITALS PLEASE
ADDRESS

AGE
I

I
I I

BIET SUBJECT OF INTEREST

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
teeredited by the Council for the Accreditation of Correspondence Colleges. I

mit min MOM Mt 1111 =I =I MEI MEN

BUILD A

PROJECT 'X'

-
z * ;11
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SYNTHESISER
using Dewtron (Regd. Trademark)

PROFESSIONAL MODULES
MAN-SIZED ROBUST PATCHBOARD
MAKE A "PATCH" AS IF YOU MEAN IT.
"K -L -O -N -K" and it's MADE!
No fiddling with fragile patch pins. No cables.
Countless possible combinations giving FULL
RANGE EFFECTS.

Voltage -controlled filters, oscillators, amplifiers
and... P -H -A -S -E
Yes, Dewtron have perfected voltage -controlled
phase in module form.

CASH SAVINGS
by buying modules and parts in bulk!
All modules are available separately:
Ring Modulator RM2, £7. Voltage -controlled
Oscillator VC01, £9.50, giving sawtooth and square-
wave outputs. Envelope shapers, ES1, self -
triggered or ES2 keyboard -triggered, either type
£12.50. White noise type WN1, £6. Voltage -
controlled amplifier VCA1, £10. Voltage -controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage -controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £9. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! (Joystick control optional.)
With over 7 years' unblemished reputation in these
pages, Dewtron continues to lead in new technical
developments in electronic sound effects! Ask any
of our customers. See our products in the music
stores, too. Suppliers of special equipment to a
leading group.
Send s.a.e. for synthesiser details or send 15p for
full catalogue of our famous musical effects.

D.E.W. LTD,
254 Ringwood Road, FERNDOWN, Dorset BH22 9AR
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. 5040 OUTPUT
VARIABLE 0.260V
All Types
from to 50 amp from stock.
SHROUDED TYPE
I amp, L7.00 20 amp, L49.00
2.5 amp, £8.05 25 amp, L58.00
5 amp, L11.75 37.5 amp, L82.00
10 amp, £22.50 50 amp, f98.110
IS amp, 125.00

2.5 amp
(Panel Mounting) + amp. 14.75. OPEN TYPE
I amp, £7.00. 2f amp, /845. All carriage paid.

L.T. TRANSFORMERS
All primaries 220-240V
Type No. Sec. Taps Price Carr.

1 30, 32, 34, 36V at 5A L4.68 45p
2 30, 40, 50V at SA L6.88 45p
3 10, 17, I8V at 10A L4.95 45p
4 6, I2V at 20A L6.43 45p
5 17, 18, 20V at 20A £7.28 55p
6 6, 12, 20V at 20A L6.88 55p
7 24V at 10A L5.23 45p
8 4, 6, 24, 32V at 12A L7.15 45p
9, 6 and 12V at 10A L3.75 45p

RING TRANSFORMERS
Functional Versatile Educational

These multi -purpose Auto Transformers,
with large centre aperture, can be used
as a Double wound current Transformer,
Auto Transformer, H.T. or L.T. Trans.,
former, by simply hand winding the
required number of turns through the
centre opening. E.g. Using the RT.100
VA Model the output could be wound to give
8V 12fA., 4V. di; 25A. or 2V. 50A., etc.
Price:

RT.100VA 3.18 turns per V. £245 281, P
RT.300VA 2.27 turns per V. £4.20 + 38p P
RT.I KVA 1.82 turns per V. /640 + 58p P
RT.2KVA 1.5 turns per V. L10.50 + 80p P
RT.3KVA I 5 turns per V. £14.00 + 80o P

& P.
& P.
& P.
& P.
& P.

220/240 VOLT A.C.
CENTRIFUGAL
FAN/BLOWER
Smooth, balanced running unit. Two
pole shaded pole Mycalex motor
gives approximately 90 cubic ft./min.
but draws only 240mA on run. Weight 206.
Case dia. 3.1 in, width (case only) 3.125in, width
overall (inc. motor) 5.25in, aperture 3.125in
1.85in. Price only L2.95. P. & P. 25p.

BODINE TYPE N.C.I. GEARED MOTOR
(Type I) 71 r.p.m Torque
10Ib. inch. Reversible. 1/70th
h.p.,. 50 cycle, 0.38 amp.
(Type 2) 26 r.p.m. Torque 201b.
inch. Reversible. I/80th h.p.,
50 cycle, 0.28 amp. "As new"

. condition. Input voltage of
motor I ISV a.c. Supplied complete with transformer
for 230/240V a.c. input. Price, either type -13.15
plus 35p. P. & P. or less transformer 12.13 plus
27p P. & P.

12 VOLT D.C. MOTOR
Powerful I amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete with external gear train
(removable) giving approx. final speed of
either 125 r.p.m. or 240 r.p.m. Size: 4fin
< 2-Iin dia. Either type price9Sp inc. post.

230V/240V COMPACT
SYNCHRONOUS GEARED MOTORS
Manufactured by either Sangamo,
Haydon or Smith. Built-in gearbox.

I r.p.m. cw. I r.p.h. a/cw. 10 r.p.h. a/cw.
60 r.p.m. cw. 2 r.p.h. cw. 15 r.p.h. a/cw.

3 r.p.h. a/cw. 20 r.p.h. cw.
6 r.p.h. cw. 30 r.p.h. cw.

cw. = clockwise rotation: a/cw. = Anticlockwise.
Fraction of makers' price. All at 75p incl. P. & P.

6-12V D.C. MINI -MOTOR
Small, powerful, precision made,
smooth running, reversible motor.
7,000 r.p.m. Weight only 2oz.
LI incl. P. & P.

200-150V A.C. NEON INDICATOR
Available in red or amber
at 20p each. Or in green at
32p each. Minimum order 3 units. P. & P. 5p.

VEN N ER Electric Time
Switch
200/250V Ex. GPO. Tested. Manually
sec 2 on, 2 off every 2,4h. Override
switch: I OA L2.75, 15A £3.25, 20A 8345.
P. & P.20p. Also available with solar dial
ON dusk, OFF dawn. Price as above.

All Mail Orders -Callers -Ample Parking
Dept. PE4, 57 BRIDGMAN ROAD

LONDON W4 513B
Phone 01-995 1560

Showroom open Mon. -Fri.

36V30AMP.A.CORD.CNARIABLE
L.T. SUPPLY UNIT
INPUT
220/240V a.c.
OUTPUT
CONTINUOUSLY VARIABLE 0-36V
Fully isolated. Fitted in robust metal case with
Voltmeter, Ammeter Panel Indicator and handles.
Input and output fully fused. Ideally suited for
Lab. or Industrial use. [68 plus L2 P. & P.

STROBE ! STROBE ! STROBE !
Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and trigger-
ing circuit. 230/250V a.c. operation.
EXPERIMENTERS' ECONOMY KIT
Speed adjustable I to 36 Flash per sec. All electronic
components including Veroboard S.C.R. Uni-
junction Xenon Tube and instructions 16.30, plus
25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller
tin printed circuit. New trigger coil, plastic thyristor.
Speed adjustable 1-80 f.p.s. Price L10.50. P. & P. 50p.
1-1Y.LYG HT STROBE MK III
This strobe has been designed and produced for use
in large rooms, halls and the photographic field and
utilises a silica plug-in tube for longer life expect.
ancy, printed circuit for easy assembly, also a special
trigger coil and output capacitor. Speed adjustable
0-30 f.p.s. Light output approx. 4 joules. E11.00.
P. & P. 50p. SPECIALLY DESIGNED. FULLY
VENTILATED METAL CASE. For industrial
or Hy-Lyght. Including reflector. 14.00 P. & P. 45p.
Post paid with kit.

THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe. Incorporating:
 Heavy duty power supply.
 Variable speed from 1-23 flash per sec.
 Reactor control circuit producing an intense

white light.
Never before a Strobe Kit with so HIGH an output
at so LOW a price. ONLY 120 plus 75p P. & P.
ATTRACTIVE, ROBUST, FULLY VENT-
ILATED METAL CASE specially designed for the
Super Hy-Lyght Kit including reflector 1740 P. & P.
45p.
7 -inch POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 53p,
P. & P. 13p or post paid with kits.

INSULATION TESTERS NEW!
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 61b.
1,000V, 1,000 megohms, 134.00
carriage paid.

MOTOROLA MAC I t/6 PLASTIC
TRIAC 400 PIV. 10 AMP

Now available EX STOCK. Supplied with full data
and applications sheet. Price 11.05. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.
240V A.C. SOLENOID FLUID VALVE
Will handle liquids or gases up to
7 p.s.i. Forged brass body, stainless
steel core and spring. fin b.s.p.
inlet/outlet. Precision made,
British mfg. PRICE: 11.75. P. & P.
20p. Special quotation for quantity.
(New in makers' carton)

PROGRAMME
TIMERS
(Mfg. by Magnetic Devices
Ltd.). 240v A.C. 5 r.p.m.
'Crouzet' motor. Drives 15 cams, each operating
a 10 amp c/o micro switch. Cams are individually
variable, allowing innumerable combinations. Ideally
suited for machinery control, automation, etc. Also
in the field of entertainment, for chaser lights,
animated displays, etc. NEW PRICE L5.75. P. & P.
25p.

D.C. AMMETERS NEW!
IA, 5A, ISA, 20A, 1145, incl. P. & P.
0-300V a.c., LI .90, incl. P. & P.

230V A.C. SOLENOID
Extremely powerful with approx.
14Ib pull, lin travel. Fitted with
mounting feet. Size: 4in long,
nin wide. Sin high. 8240 incl.
P & P

230-250 VOLT A.C. SOLENOID
Manufactured by Westool Ltd. (similar in appear.
ance to above illustration). Approx. If lb pull.
Feet size Ifin x Ifin. Price 85p incl. P. & P.

18-24 VOLT D.C. SOLENOID
Size: O.A.L. 31in x Ifin x lin. Max. push I at
1lb. approx. PRICE 75p incl. P. & P.

SERVICE
TRADING CO.

Col. (I)
Coil ohms
Col. (2)
Working
d.c. volts
Col. (3)
Contracts
Col. (4)
Price
HD =
Heavy duty
.Incl. Ba4e
Post paid.

Superior Quality Precision Made
NEW POWER RHEOSTATS

100 WATT. I ohm, 10A; 5 ohm
4.7A; 10 ohm, 3A; 25 ohm, 2A
50 ohm, 1.4A; 100 ohm, IA.
250 ohm, 0.7A; SOO ohm, 0.45A; I ka, 280 mA;
14 kn, 230mA: 24 k , 2A; 5 kfl, 140mA. Diameter
3+ in Shaft length fin, dia. }tin. All at 1140 each.
P. & P. Sp.
SO WATT. 1/5/10/25/50/100/250/500/ I / 1 .5/2.5/5k11.
All at LI.12 each. P. & P. I 1p.
25 WATT. 10/25/50/100/250/500/1/15/2.5/3.5/5k D.
All at 78p each. P. & P. 15p.
Black Silver Skirted knob calibrated in Nos. 1-9.
I+ in. dia brass bush. Ideal for above Rheostats, 18p ea.

RELAYS SIEMENS. PLESSEY, Etc.
MINIATURE RELAYS

1 2 3 4

45
185
280
700
700
700
700
700

1,250
2,500
2,400
9,000

15k

6-9
12-18
9-12

16-24
16-24
12-24
15-35
16-24
24-36
36-45
30-48
40-70
85-110

2 HD M 50p
4 c/o
2 c/o
4M 28
4 c/o
2 c/o
2 c/o HD
6M
4 c/o
6M
4 c/o
2 c/o
6M

73p
73p
63p.
78p.
63p.
73p.
65pa
63p.
63p*
sop
50p.
50p."

12 VOLT D.C. RELAY
Three sets c/o contacts rated at 5 amps. 78p includ-
ing P. & P. (Similar to illustration below.)
'DIAMOND H' 230 VOLT A.C.
RELAYS (Unused)
Three sets c/o contacts rated at 5 amps.
PRICE: 50p. P. & P. 10p. (100 lots
L40 including P. & P.)
'KEY SWITCH' 230 VOLT A.C. RELAYS
One set c/o contacts rated at 7.5 amps. Boxed.
PRICE: 409. P. & P. Sp. (100 lots 132 including
P. & P.)
MINIATURE RELAYS
9-12V d.c. operation. Two c/o 500 M.A. contacts.
Size only lin x x fin. Price 511p post paid.
30-36V d.c. operation. Two c/o 500 M.A. contacts.
3,200 ohm coil. Size only lin x in x
43p post paid.

UNISELECTOR SWITCHES
N E W 4 Bank 25 Way
24V d.c. operation. 1.5411
P. & P. 12p. 6 Bank 25 Way
24V d.c. /610, P. & P. 12p.
8 Bank 25 Way, 24V d.c.
operation. 1742 plus 22p. P. & P.

G.E.C. 12 WAY 15 AMP CONNECTORS
NEW in makers carton.
BAKELITE 1145 per
doz. FLEXIBLE 1140
per doz. Post paid
(Minimum I doz).

LIGHT SOURCE AND PHOTO
CELL MOUNTING
Precision engineered light
source with adjustable lens
assembly and ventilated lamp
housing, to take MBC bulb.
Separate photo cell mounting assembly for ORPI2
or similar cell. Both units are single hole fixing.
Price per pair L2.75. P & P. 18p.

LIGHT SENSITIVE SWITCHES
Kit includes ORP.12 Photocell, Relay
Transistor Circuit. For 6 or I2V D.C.
operation. Price £1.50 plus 129 P. & P.
ORP. 12 and Circuit 67p post paid.
120/240V A.C. MAINS MODEL
Mains transformer, rectifier, relay, I make break
H.D. contacts. price incl. circuit L2.65. P. & P. 20p.
"HONEYWELL" PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at
10 amps 240V. A.C. Black knob lin.
Fixing hole lin. ONE bank 30p;
TWO bank 40p; THREE bank
55p; incl. P. & P.

YoOy r-

ii1111111

' HONEYWELL' LEVER OPERATED
MICRO SWITCH
15 amps 250 volt A.C. c/o con-
tacts. NEW in maker's carton.
PRICE 10 for 11.90 including
P. & P.

MICRO SWITCH
5 amp c/o contacts. Fitted with
removable push button assembly.
Ex. P.O. 20 for LI inc. post. (Min.
order 20).

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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CRESCENT...
11 & 40 MATES ROAD, LONDON Nil 6T1 888 3206

EA1000 3 WATT AUDIO AMPLIFI
An Audio Amplifier designed around the
TAME?' Linear I.C.:-
Supply Voltage 9--24V
Speaker Imp. 8-18 ohm
Frequency . 30Hz-23kHz
Overall Size 2Inx 31n X tin
Ideal Amplifier for radios, record players,
stereo units, etc.
Full technical data and diagrams with each
module. All guaranteed and a bargain at

LOW VOLTAGE AMPLIFIER
5 transistor amplifier complete
with volume control, is suitable
for 9V d.c. and ac. supplies.
Will give about 1W at 8 ohm
output.
With high IMP input thin ant
plifier will work as a record
player, baby alarm, etc.. ampli-
fier

£11.75

MAIL ORDER
DEPT.
No.11

HAYES RD.
LONDON

N22
'TI.

I MINI STROB E
Another Bargain from Cres-
cent: joule output, speed
"triable front 2-10 flashes
per sec. and powered from
a.c. maim 220V -230V.
Housed in its small attractive

e.fibreglass cane (size approx
din x 4In X 4in high). Makes an ideal Strobe Unit

E263 for Discos. Experimental Work. Photography and
many other uses.

+ Zip P. A P.

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 803 1685

ae
EMI LOUDSPEAKER 450
IONV 13in Bin two 2.21in
tweeters and cross-mer. All wired
and ready for use. This ever -
popular 450 in 3-8-15 ohm imp.

f.325 Ow 98p P. & P. each.

PRINTED CIRCUIT KIT
Everything for producing your

13.P. & P. own Printed Circuits. 11.40,
plus 10p P. & P.

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete
with standard storage case): COO SIIP. 0'90 880,
0120 889 plus 5p P. A P.

ADD LUXURY
TO YOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
Spec.: 5 Section

Extended Length 100co,
Length under Fender 40en,
Cable Length 120em

Supplied complete with Fixing
Bracket and Control
Switch. E.2,,,s1 Tan. 7:1P P. Al P.

BARGAII
Tested Thyristor.
400V,
46, each.
5 for it.

P. A P.

-arm
r-rerl

L16-50 Plus 381, P. & P.

HIGH QUALITY IMPORTED HEADPHONES
1,000 per phone  80P TTC
2,000 0 per phone .. 88p G1105
Plus 10p P. A P. per pair.

BRIGHTNESS CONTROL
Full control over 300 watts of
Incandescent lighting. Thyrlstor
ght dimmer mounted on a stan-

dard switch block
ready to fit into a
ME. Box. Enjoy
the pleasure of
having the precise
amount of light you
require at any time.
Our Price 02.75
plus 8p P. &P. each

BATTERY
ELIMINATOR
Plug your Transistor
Radio, Amplifier, Cas-
sette, etc., into the a.c.
mains through this compact el im i n-
ator. 211n 2in 3in approx.

6V E1.50. ov 1110
71V complete with cable and plug
for Philips Cassette.

gl phis lip
as.. P. 1 P. each.

74 Series Le.s.
7400 .. 15p
7401 .. 16p
7402 .. 1%
7410 .. 15p
7490 .. 15p
7441 .. 87P
7473 .. 37p
7474 .. 379
7490 . 879
Please include
3p P.AP. per
3 1.C.s.

7"x 4' LOUDSPEAKER
A top quality speaker ideal
where small size is
important. Manufactured
by E.M.I. for a well known
hi -fl set maker. Size:
71n x 4In. Impedance:
13 ohm. Flux: 38,000
Max. Free range: 9011s to

12kHz. Power handling: 5W. Unbeatable
Price: IVO. Free postage on this item.

INTEGRATED CIRCUIT SOCKETS
A [oust for the experi-
menter interested in
I.C.s. 14 pin, lOp each,
IS pin, No each
Please include Op P. &
P. per 3 sockets.

11311 LOUDSPEAKERS
21in 8 ohm . 880
2Iin 23 ohm .. 38p
21In 40 ohm 385
3In 8 ohm
Please Include 3p I'. & P. on
each L.B.

2N3OSS
Popular power transistor now at
our low price >< SOp each.
Please include Op P. S4 P.

"CRESCENT" D.J. PARTY AMPLIFIER "P100"
A completely new style 100W Amplifier
especially designed for the D.J. who expects hh
equipment to look and sound really good, and
still keep a moderate price:

10-30,000Hz response.
All loudspeaker systems suitable.
Full output Into 4 ohm.

All silicon transistors. F.E.T. at front end. Real value at E42
plus 11 P. & P. and insurance.

PSYCHEDELIC LIGHT CONTROL UNIT
Three Channel: Bass-Middle- Treble
Each channel has its own sensitivity
control. Just connect the Input of this
unit to the loudspeaker terminal* of an
amplifier, and connect three 250V up to
500W lamps to the output terminals
of the unit, and you produce a fascinating
sound -light display. (All guaranteed)
1184001.38P P. 1 F.

It you require more information please send S.A.E.

REEDS REEDS REEDS
We offer a comprehensive range of reed switch
devices. These are not "seconds" or "job lots", but
genuine manufacturers stock lines. Send S.A.E. for
full data and prices.

INTRODUCTORY OFFERS
Reed Relay type 2/E 3V
Miniature Reed Switches type A IA 200V
Reed Push Button Switches I contact

REED COILS
3, 6. 9, 12, 24V Miniature

Small
Standard

REED SWITCHES
Large range of many sizes, types and manufactures
Popular types: E Small normally open .. 10 for 50p

A Miniature normally open 24p each
B Standard change over .. 40p each

REED RELAYS
Many versions available, popular types:

3, 6, 9. 12, 24V
Miniature I/A normally open .. 56p
Small 2/E I contact .. .. 36p

2/EE 2 contacts..
2/EEE 3 contacts .. 52p

STD 3/B change over.. .. .. 87p
REED PUSH BUTTON SWITCHES

Momentary Action
I contact .. .. El .00

2 contacts E1.25
Illuminated I contact .. [130
Illuminated 2 contacts .. 1145

REELS of ENAMELLED COPPER WIRE
20 s.w.g. to 47 s.w.g.
50, 100, and 200 grams. Send (or prices

Packing and postage 7p on all orders.
C.B.M. ELECTRONIC COMPONENTS LTD.

26 Avon Trading Estate, Avonmore Road, London, W.I4

25p each
20p each
85p each

27p
27p

.. 34p

LIGHT SENSITIVE
INTEGRATED CIRCUIT

ARE YOU STILL USING
PHOTOTRANSISTORS, DIODES AND
OTHER PHOTOCELLS'

-KEEP UP TO DATE
WE ARE OFFERING THE COMPLETE
EWITCH-
PHOTODETECTOR
AMPLIFIER
TRIGGER
DRIVER-ALL IN A SINGLE 4 min. DIA.
CAN
-WILL DRIVE RELAY OR TRIAC FOR
AUTOMATIC LIGHT SWITCHING -
CONTROL BURGLAR ALARM BEAM
BREAK DETECTOR AUTOMATIC
DOOR CONTROL AND MANY OTHER
APPLICATIONS.
P.0 CHEQUES payable to ELBON cod trusted
LITE-IC. ELBON. SUMMERFIELD. THE CRESCENT. WEST WITTERING. SUSSEX

PRICE ONLY 65p each
50 Pest and puking with

lull operating instructions
10 for ES 7S post free .

FERRANTI
SEMICONDUCTORS AT LOWEST PRICES

All semiconductors brand new and fully guaranteed.
ZTX107 10p ZTX320 211p BFS61 11119 ZS176 lIp KS043A 17p
ZTX108 9p ZTX330 lip BFS% 16p ZS178 349 KSO47A tip
ZTX109 10p ZTX331 14p BF597 lip ZS270 10p KS056A 17p
ZTXI14 7.0s. ZTX500 10p BFS98 lip ZS271 14p KS062A 17p
ZTX300 10p ZTX501 lip 2N3055 65p ZS272 16p KS068A 17p
ZTX301 lip ZTX502 15p ZS274 17p KSO7SA 17p
ZTX302 ISp ZTX503 Ilp Diodes ZS276 2.3p KS082A 17p
ZTX303 12p ZTX504 39p ZS140 11p ZS278 33p KS091A 17p
ZTX304 19p ZTX510 ISp ZSI41 39p KS100A 17p
ZTX310 7p ZTX530 19p ZS142 30p Zenors KSIIOA 17p
ZTX311 Op ZTX531 20p ZSI70 Op KS030A 17p KSI20A 17p
ZTX312 9p ZTXSSO 1Sp ZSI71 lip KS033A i7p KS130A 17p
ZTX313 10p BFS59 ISp ZS172 14p KS036A 17p KSISOA 17p
ZTX314 lip BFS60 19p ZS174 ISp KS039A 17p KSIBOA 17p

MOTOROLA: MJE2955 L1.65. MJE3055 IS,. 2N4444 LE2.5
R.C.A.: CA3075 LI13. CA3090Q 53.46

Postage & packing 10p. Free above 12. Send SAE for Ferranti data.

DAVIAN ELECTRONICS, P.O. BOX 38, OLDHAM, LANCS
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CO\STRCT
YO'R OW\
COLOUR TV
RECEIVER
Starting in the April issue of Television this.outstanding series
gives full constructional details of a modern single -standard
full PAL specification colour receiver.
In addition to complete constructional details,
arrangements have been made for easy supply of all components
required, including printed circuit boards.
Special features of this 22 set include :

Strong simply -made cabinet.
Printed circuit board construction.
Front pull-out draw containing all dynamic convergence
controls for easy adjustment.
Optional built-in crosshatch generator.
Choice of varactor or conventional tuner.

Li Automatic frequency control.
El RGB tube drive.
F] Latest 22 Mazda flat -face square -corner tube.
n Delay -line PAL decoder.

Fully integrated sound channel (using two ICs-
intercarrier amplifier and audio output).

MAKE SURE YOU DON'T MISS IT ...
IT'S THE FIRST CONSTRUCTIONAL SINGLE-
STANDARD COLOUR TELEVISION RECEIVER USING
RGB DRIVE TO BE PUBLISHED IN A MAGAZINE

TELEIlision
APRIL ISSUE (on sale March 21' 20p
Order from your newsagent TODAY!

cal Electronics
April 1972



Practical Electronics Classified Advertisements
RATES: 8p per word (minimum 12 words). Box No. 10p extra. Advertisements must be prepaid and addressed to Classified

Advertisement Manager, "Practical Electronics" IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London EC4A 4AD

MISCELLANEOUS

. . . DON'T LOOK
unless you really want to get the benefit
from this collection of SUPER electronic
projects. Have you ever wanted to build
A MACHINE THAT LEARNS' Or perhaps
make a TEACHING DEVICE ? Maybe you
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about a"Thing" capable of REPRODUCING
ITSELF? Whatever your electronic turn -
of -mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science -fiction.
world of BOFFIN. Find out more that
interests YOU!

GET YOUR CATALOGUE - SEND JUST
15p NOW! S.A.E. for details.

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

DO.IT-YOURSELF... we stock a large range
of audio and electronic components at very
competitive prices, e.g.: Chassis speakers, cross-
over networks, hi-fi speaker kits (Wharfedale
and Peerless), BAF sound absorbent, speaker
grille fabrics, inductors, resistors, electrolytics

ible and polarised), transistors, etc. Send
for FREE list. (2 x 3p stamps for fabric samples).
Mail order ONLY. No callers please.

UDIOSCAN Dept.
P. E.4 72

4, PRINCES SQUARE,
HARROGATE. YORKS.

GLASS FIBRE OPTIC
FLEXIBLE LIGHT PIPE, now available in any
length. 150 + glass fibres with three times
lower loss than plastic fibre. P.V.C. sheath
0.080 in. dia.

Used like wire but to convey light to remote
or inaccessible positions for inspection, panel
indicators, photo -electric and ocher appli-
cations. Prices per ft. (post free): I-9. /Sp;
10-49, 20p; 50-249, 15p. Enquiries S.A.E.

FIBRE OPTIC SUPPLIERS
P.O. BOX 702, LONDON W 10 6SL

CLEARING LABORATORY, scopes, V.T.V.M's,
V.O.M's, H.S. recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.'s, pulse generators, D.C. null -
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gene, M/C relays,
components, etc. Lower Beeding 236.

BRAIN CALCULATOR. Adds, subtracts,
divides. Calculates figures, money, sums
easily and quickly. Pocket size, with full
instructions, 55p. CAMERA CENTRE,
Fleetwood.

AUTOMATIC CHORDS. Add them to your
organ using our unit. S.A.E. details. MOLLOY,
Elm Road, Tokers Green, Reading, Berks.

JOIN IN THE FUN. The automatic chord
selector makes playing simple. S.A.E. details.
MOLLOY, Elm Road, Tokers Green, Reading,
Berks.

CHEAP FAST LOGIC EX-ICT. 2, 4, 6 DTL
gates per board, suit 100ns clock (1MHz rate)
Circuits, write-ups 60p. Free with order.
10 Boards 81-50. CHAPLIN, 14 Warminster
Road, London, S.E.25.

MISCELLANEOUS (continued)

12 VOLT
_FLUORESCENT LIGHTS

Seat Power Cuts, 12 ins 8 watt Tube, ideal
for Caravan, Tent, Emergency Lighting, etc.
Fully Transistorised, Low Battery Drain.
With ON/OFF Switch and I2V Socket to

run other Lights or I2V Equipment.
Unbeatable at 23/0
or in kit form 22.00 post paid

SALOP ELECTRONICS
23 Wyla Cop
Shrewsbury, Shropshire

Callers welcome

S.A.E. for lists

DAILY UFO flight pattern, 38p. UFO wave
pattern and prediction, 45p. TV notes on
UFO detection, 2 optical circuits, 50p. UFO
map (S. England), 3$p. R. & E. PUBLICA-
TIC1NS, Highlands, Needham Market, Suffolk.

RADIO CONTROL. An exciting application
of electronics and a most absorbing hobby for
young and old. We supply all components.
P.C. boards, plastic mouldings, cases, aerials,
drawings, details, model accessories, etc. S.A.E.
for leaflets. AERCON DEVELOPMENTS,
21 Pembroke Road, Dronfield, Sheffield, S18
6WH.

100 WATT AMPLIFIER (70 r.m.s.), 1%
distortion. Printed circuit board plus full
instructions, 111.46 plus 10p P. & P. ED-
MUNDS COMPONENTS, 136 North End
Road, London W.14.

CONSTRUCTION AIDS. Fascia panels, dials,
nameplates in etched aluminium to individual
specification. Sheet aluminium, printed cir-
cuits-drafting tapes, negatives supplied,
boards manufactured, singles or small runs.
Copper clad laminate supplied. Hardware
for constructors. S.A.E. details. RAMAR
CONSTRUCTOR SERVICES, 29 Shelbourne
Road, Stratford -on -Avon, Warwk,.

SOLDER WITH
ONE HAND!

ANEXTRA hand solder
feed fits most irons.

With reel of solder 0.75 post free,
cwo UK or sae leaflet ANEXTRA Ltd.,
Chiltern Works, rear of 77/78 Chiltern
View Road, Uxbridge, Middx. Mail Order

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F. and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get all
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE-
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.
GET YOURS! SEND (.5.50 NOW (S.A.E. for details

TO: 'BOFFIN PROJECTS'
DEPT. KE20 I 0
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

MISCELLANEOUS (continued)

RECORD T.V. SOUND using our loudspeaker
isolating transformer. Provides safe con-
nection to recorder. Instructions included,
51 post free. CROWBOROUGH ELEC-
TRONICS (P.E.), Eridge Road, Crowborough,
Sussex.

CIRCUIT BOARD ETCHING- KITS, full
instructions, 81.25, c.w.o. ARVIN SERVICE
COMPANY, 12 Cambridge Road, St. Albans,
Herts.

PROFESSIONAL CONTROL PANELS
with

MAKE YOUR OWN PAN LS IN PERMANENT,
ANODISED, SELF-ADHESIVE ALUMINIUM.

NO SPECIAL EQUIPMENT NEEDED.
EASY TO FOLLOW INSTRUCTIONS.
CHOICE OF SILVER ON BLACK, RED,

BLUE, GREEN.
TRIAL KIT El all Carr. Paid
No. I KIT LI.88 Carr. Paid
No. 2 KIT E2.39 Carr. Paid

M.P.E. Ltd. (P.E.), BRIDGE ST., CLAY CROSS
DERBYS.

B UILD IT in a DEWBOX quality cabine
2in x 2fin x any length. DEW LTD.,
Ringwood Road, Ferudown, Dorset. S.A.E.
for leaflet. Write now-right now.

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, London. W.7.
01-567 5400/2971.

H IGHEST POSSIBLE CASH prices for Akai,
B. & 0., Brenell, Ferrograph, Revox, Sanyo,
Sony, Tandberg, Uher, Vortexion, etc. 9.30-
5.00. 01-242 7401.

COMPLETE GOOD -CONDITION VOLUMES
"Practical Electronics" and "Practical Wire-
less" wanted, 1967-1970. Well above face
value offered, plus extra if binders included.
Write 13 Hillside Road, Northwood, Middlesex.
And so everyone's happy, if other would-be
buyers see this advertisement and send a
S.A.E. I'll pass on with pleasure offers surplus
o my requirements.

TOP PRICES PAID
for new valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

SERVICE SHEETS

SERVICE SHEETS (1925-1971) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault -
Finding Guide. Prices from 5p. Over 8,000
models available. Catalogue 13p. Please send
S.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.
Telephone, Bexhill 7097.

SERVICE SHEETS. Radio, TV, etc., 8,000
models. List 10p. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

RADIO, TELEVISION AND TAPE
RECORDERS. 50 mixed odd sheets 50p.
Also large stock of obsolete and current valves.
JOHN GILBERT TELEVISION, lb
Shepherds Bush Road, London, W.6 (01-743
8441). S.A.E. enquiries.
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BOOKS AND PUBLICATIONS

PICTURE BOOK WAY OF LEARNING
BASIC ELECTRICITY 5 Vols. L4.50 post paid
BASIC ELECTRONICS 6 Vols. L5.40 post paid

SELRAY BOOK COMPANY, 60 Hayes Hill, Bromley BR2 7HP

OVER 1,000,000 PARTS ALREADY SOLD

Available on our 100° Guarantee Money back
if not completely satisfied

Illustrated Prospectus Free on Request

LADDERS

LADDERS. 20ft, 117.80. Callers Welcome.
Carr. 80p. Leaflet. (Dept. PEE), HOME
SALES, Baldwin Road, Stourport, Worcs.
Phone 02-993 2574/5222. Ansaphone installed
5222. Open Sunday 8-12 noon.

EDUCATIONAL

ANISE (Elec), City & Guilds, RTEB Certs
Radio Amateurs Cert. Study at home course.
in all branches of Electrical Engineering, etc
Details and illustrated book-FREE-BIET
(Dept. 14.5), Aldermaston Court, Reading
RG7 4PF. Accredited by CACC.

FOR SALE

SEEN MY CAT? 5,000 Items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. PE, New Mills, Stockport.

CATALOGUE NO. 111, Electronic and Mechan-
ical Components, new and manufacturers'
surplus. Credit vouchers value 50p. Price
23p, including post. ARTHUR SALLIS
RADIO CONTROL LTD., 28 Gardner Street,
Brighton, Sussex.

FOR SALE. New codar CR70A receiver or
exchange for portable oscilloscope, or 40-60
watt amplifier. Box 40.

ENGINEERS-get a technical certificate.
Postal courses in Engineering, Electronics,
Radio, TV, Computers, Draughtsmanship,
BulMing, etc. FREE book from: BIET
(Dept. H.4), Aldermaston .Court, Reading,
RG7 4PF. Accredited by CACC.

GET INTO Electronics-opportunities for
trained n WII. Learn at home. Postal courses in
RTEB, City & Guilds, Radio, TV, Telecoms.,
etc. FREE informative guide: CHAMBERS
COLLEGE (Dept. R.103), Aldermaston
Court, Reading, RG7 4PF.

FULL TIME COURSES IN ELECTRONICS AND
TELEVISION. These are nine month courses,
starting next September, which lead to City and
Guilds certificates. Extensive laboratory work
is included, and there are, in most cases, no
fees for those under 18 at enrolment. Full
details from: Section 434, Electrical and
Electronic Engineering Department,
SOUTHALL COLLEGE OF TECHNOLOGY,
Beaconsfield Road, Southall, Middx.

SITUATIONS VACANT

VACANCY IN SUNNY GIBRALTAR. Capable
electronic enthusiast required to maintain
and install existing and new electronic equip-
ment such as psychedelic lighting, stereo
amplifiers, background music, remote control
systems, etc. Applicant must love electronics
and be able to work on his own initiative. He
or she should be able to design and Install all
sorts of electronic gadgets in our entertainment
centre and nightclub. Free flatlet is available
for a person with real enthusiasm, possibly
for an electrician who wishes to make his
electronic hobby his profession. Good salary.
Write to Manager, t'a:ino. (;ihraltar.

MEN!
£50 p. w.

can be yours
Now for the first time anybody (no
special qualifications are needed)
can train outside the computer ind-
ustry for an exciting career as a
computer operator in only 4 weeks-
and can earn L2,000+ + p.a.
JOBS GALORE! 144,000 new
operators will be needed over the
next 5 years alone! Write, without
obligation for FREE details or
telephone TODAY.

London Computer Operators
Training Centre

E79, Oxford House, 9/15,
Oxford Street, London W.1.

Telephone: 01-734 2874
127 The Piazza, Dept. E79,

Piccadilly Plaza, Manchester
Telephone: 061 236 2935
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250 NEW SIEMENS MINIATURE RELAYS.
9000 coil 4 i/u. around £50. 11,,x 41.

WAY-

Cet, these dyinga Rey HAMMER
t

OR
BLACKWRMIKLE

(CRACKLE) finches

Established 1891

PERFECT SPEAKERS EX TV
P.M. 3 OHM (Minimum order 2)

5" 21" ISp each, add 10p per speaker P. & Pkg.
100 SPEAKERS for LIS delivered
200 SPEAKERS for 125 delivered

UHF TUNERS EX TV (Complete with Valves)
L1,50 each + SOp p. & pkg.

or 10 for 113 post free
TRADE DISPOSALS (Dept. PE)

Thornbury Roundabout, Leeds Road, Bradford
Telephone 665670

MORSE MADE EASY!!
FACT NOT FICTION. It you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progrem to be expected).

Vain scientifically prepared 3.epeed records you
automatically learn to recognise the code RHYTHM
without translating. You can's help it. it'a DJ easy as
learning a tune. 18 W.P.M. In 4 week. guaranteed.

Complete Course E4430 (Overseas £1.00 extra) detail,
only, 4p stamp. 01-660 2896.
RUM (Ron 15), 46 GREEN LANE, PURLEY, SURREY

Send now for our:
Illustrated Component/
Equipment Catalogue

Slide and Rotary Lamp
Dimmer Catalogue
10p each-post Free

YOUNG ELECTRONICS
54 Lawford Road, London NW5 2LN

01-267 0201

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the I C S trained man.
Let I CS train YOU for a well -paid post in this expanding field.
I C S courses offer the keen, ambitious man the opportunity to acquire, quickly and
easily, the specialized training so essential to success. Diploma courses in Radio/
TV Engineering and Servicing, Colour TV Servicing, also Electronics, Computers,
etc. Expert coaching for:
* C. & G. TELECOMMUNICATION TECHNICIANS' CERTIFICATES.

RADIO AMATEURS' EXAMINATION.
GENERAL RADIOCOMMUNICATIONS CERTIFICATE.
C. & G. RADIO SERVICING THEORY.
Now available, Colour T.V. Servicing.

Examination Students coached until successful.
NEW SELF -BUILD RADIO AND ELECTRONIC COURSES
Build your own 5 -valve receiver, transistor portable, signal generator and
multi -meter. All under expert guidance.
POST THIS COUPON TODAY and find out how I C S can help YOU in your
career. Full details of I C S courses in Radio, Television and Electronics will be
sent to you by return mail.
MEMBER OF THE ABCC ACCREDITED BY THE CACC

INTERNATIONAL

CORRESPONDENCE

SCHOOLS

7 International Correspondence Schools -1
(Dept. HA25), lntertext House, Stewarts Road,

London SW8 4UJ

A WHOLE WORLD I

NAME
Block Capitals Plano

ADDRESS

OF KNOWLEDGE I AGE OCCUPATION 4/72
AWAITS YOU! L_
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RECEIVERS AND COMPONENTS

EX COMPUTER PRINTED CIRCUIT PANELS
Sin 41n packed with semi -conductors and top
quality resistors, capacitors, diodes, etc. Our
price 10 boards 609, P. & P. 7p. With a guaran-
teed minimum of 35 transistors. Data on
transistors included.
SPECIAL BARGAIN PACK. 25 boards for SI,
P. & P. 18p. With a guaranteed minimum of 85
transistors. Data on transistors included.

PAN= with 2 power transistors similar to
0(728 on each board -components 2 boards (4
0028) OOP, P. St P. tip.

9 OM.. 3 0A10, 3 Pot Cores, 26 Resistors, 14
Capacitors, 3 GET 872, 3 GET 87211, 1 GET 875.
All long leaded on panels 13in x 4in. 4 for 111,
P. & P. 25p.

709C OPERATIONAL AMPLIFIER TOO
8 lead I off 50p. 50 off 86p.

100 off 20p

250 MIXED RESISTORS 62p
watt.

ISO MIXED HI STABS 62p
A 1 ants 2. A better.

QUARTZ HALOGEN BULBS
With long leads. 12V 55W for car spot lights,
projectors, etc. 130p each. P. A P. Op.

GPO EXTENSION TELEPHONES
with dial but without, bell. 95p each. P. & P. 30p.
111.76 for 2. P. & P. 50p.

BARGAIN RELAY OFFER
Single pole change over eili er contacts 25V to
50V. 2.5k 11 coll. 8 for top. P. & P. Op.

KEYTRO N ICS mail order only
44 EARLS COURT ROAD

LONDON, W.8 01-478 8499

AI -SPRAY, 111.25 per can (P. & P. 5p).
Trans., pri. 200/250V, sec. 330/0/330V,
100mA, 6.3V 2A, f1 (P. & P. 30p). Trans.,
pri. 200/250V, sec. 250/0/250V, 60mA, 3.15/0/
3.15V 3A and 5V 2A, 21 (P. & P. 30p). Trans.,
o/p (EL 84) push-pull., pri. 9,0000, sec. 2.50/
150, 10W, 111 (P. & P. 30p). "Hygrade" mic.
trans. (65:1), 75p (P. & P. 10p). 1 only
Ernest Turner "PPM meter", R.H.Z., 75p
(P. & P. 5p)., 2 core mic. cable, 12p per metre
(P. & P. 3p/metre)., 6 ch. valve mixer,
master vol., power supply, 610 (P. & P. £1).
WEST OF ENGLAND MOUND LTD., 38
Barcombe Heights, Paignton. 0803 50029.

WITWORTH
TRANSFORMERS

TV Line out -put transformers
Manufacturers of the largest range in the

country. All makes supplied.
Free catalogue.

Modern
BAIRD, BUSH, GEC, PHILIPS
Replacement types ex -stock.

For "By -return" service, contact 'London
01-948 3702

Tidman Mail Order Ltd., Dept. PE.
236 Sandycombe Road,

Richmond, Surrey TW9 2EQ
Valves. Tubes, Condensers. Resistors,
Rectifiers and Frame out -put Transformers

also stocked.
Callers welcome.

DRY REED INSERTS

Overall length 1.85' (Body length 1.1"),
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 62fp per
doz.; 1345 per 100; /27.50 per 1,000; £250 per
10,000. All carriage pod.

G.W.M. RADIO LTD.
40142 Portland Road, Worthing, Sussex 0903 34897

11.11111111115 IllE11111111111N-
NEW LOW PRICES

Brand Ilse. No Surplus, Money Back Guaranteed.
NUMERICAL INDICATORS. 3013F. Computer Type.
7 bar Display 0-9 Dec. Pt. 5V 8mA bar S1439.
Socket Up. 7447 Driver 21.28. S.A.E. free data.
1111E 0-9 DP 1146. THYRISTOR 400V 4A 67p.
IC Photo Detector/amp, lens cast and data 66p.
LIGHT EMITTING DIODES. Visible Red 2V 67P.
Infrared 1 3V 81-49. BZY88 ZENERS 400 InW 12p.
IA Ricrurass 2eV Sp. 400V 10p. 50V BRIDGE

HEOOpp 3N3050 49p. BC107 Sp. BC108 Bp. BC109 Sp.
RATED CIRCUITS all with data. OP. AMPS.

709. Slp. 741, 84p. TAA263, 689.
TAD 100/110 _Receiver 21.75. TAA320, 89p.
94 WATT AUDIO AMPS PA203, 111.1,1, etc. 6149.
STEREO, Dual Preempt 6.1.49. PA237 SW 9V 11.49.
PLASTIC POWER 6W 500mA Darlington amp C7p.
TTL 7411 DIGITAL I.C.'s: Data Booklet 1Sp.
FULL RANGE AVAILABLE, J.K.'s, Memories,

Adders. etc. (tate,. i.e., 7400, 10 16p. 7441 96p.
7490, 92 7119.
LOOS! 74N. etc., 13.I.1, Sockets 14/16 Pin 14p.
FUN CATALOGUE, S.A.E., DATA SHEETS 7p.
C.W.O. P. & P. U.K. 7p. DISCOUNT 10+10%.
(So,. Depts., Hospitals, Schools, N.M. Account

P.O. BOX 29, BRACKNELL, BERES.

P.E. GEMINI
STEREO AMPLIFIER

(Dual purpose, 30W per channel)
All the components to build this high
quality amplifier, as featured in "Practical
Electronics," Nov. 1970 -Feb. 1971, are
now available from one source.
ALL PARTS CAN BE PURCHASED
SEPARATELY.
Please send foolscap size S.A.E. for free
complete lists. Reprint of articles available
in booklet form, complete with free price
list, 55p post free.

Mail Order Only

ELECT ROSPARES
21 BROOKSIDE BAR

CHESTERFIELD, DERBYSHIRE
QUALITY VALUE SERVICE

Mixed Component parcel contains Toggle,
Wafer, Slide Switches, Plugs, Sockets, Electro-
lytic Capacitors, Valveholders, Tag Strips,
Transistors, Diodes, Potentiometers, Trimmers,
etc., etc. Save yourself Cs. 61b net weight,
LI, P. & P. 35p.

Assorted Capacitors (no rubbish) includes
silver, mica, ceramic, and polystyrene types.
100 for 50p.

Assorted brand new wire -wound resistors
includes some slider types. 1-10 watts (4 x 25
different values). 100 for 11 post free.

Japanese' tape recorder motors, operate from
9V battery. 1Sp, post Sp.

Plessey Electrolytic Capacitors, 200µF, 350V,
35p, P. 8. P. Bp. 150µF, 500V (limited quantity),
50p, P. & P. 10p.

MAIL ORDER ONLY.

XEROZA RADIO
I East Street, Bishop's Tawton, Devon.

NEW BRANDED GUARANTEED
TOP QUALITY

MICROCIRCUITS and TRANSISTORS
ALL COMPLETE WITH DATA

2N3055 4$p; 741 36p; 723 75p.
SOLDERCON I.C. Pin Sockets -0.7p per pin in
strips any length.
Send for List and a 2N2926 (Green) FREE

during APRIL, 1972

JEF ELECTRONICS (PE4)
York House, 12 York Drive, Grappenhall,

Warrington, WA4 2E1.
Mail Order Only. C.W.O. P. & P. 7p per
order. 0 65p. Money back if not
satisfied.

Discounts begin at 10 off.

SOUND SUPPLIES (LOUGHTON) CO. LTD.
for Eagle International and International Rectifier

Products.
TOA P.A. Equipment and Mikes.

Resistors, Plugs, Socket., Cables, Audio
Leads, Semiconductors, Valve., Vero Board, etc., for

the constructor.
Electronics Dept. Tel. 01-50112715

12 Smuts Lane, Loughton, Essex
Hours: 9.80 cm. -1 p.m. 2-6 p.m., Mon., Toes., Wed.

and Fri. 0.30 a.m.-1 p.m., 2-6.30 p.m. Sat.
Closed All Day Thurs.

I.C. STEREO AMPLIFIER (Plessey Design)
3W per channel into 8 ohms. Includes pre-
amplifier, tone controls, power supply, 11925.
SL403D I.C. Amplifier only, 1240 each.
HEAT SINKS Plain, finned.
5DN Undrilled 4in x 4.1in x }in, 2Sp each.
5DN Drilled 2 x TO3 (0C211, etc.), 33p each.
IODN Undrilled 4in x 4fin x lin, 33p each.
IODN Drilled 2 x TO3 (0C28, 0C35. etc.),
3Sp each. Mica washers and Insul 103,
5055, Sp per set.
VEROBOARD State 0 -lie or 0.15in matrix.
2in x Sin, Up. 21in x 31. in, 20p. 3f in x Sin,
14p. 3fin x 3fin, 22p. I7in x 2.f in x 0.15in
matrix, Sop. I7in x 31in x 015in matrix, 70p.
Veropins 0.Iin or 0-15in, 50 for 20p.
ALUMINIUM BOXES. Ideal for housing
"Veroboard" Projects. 21 in x Sfin x Ifin,
ISp. 2fin x 4in x 1} in, 35p. 4in x &fin x
rim, 45p. 4in x 4in x If in, 35p. Complete
with lid and fixing screws. P. & P. 10p for all
orders under L2. S.A.E. for list.

SEPTUN ELECTRONICS
P.O. BOX IS, ALDERSHOT, HANTS

BUILD YOUR P.E. PROJECT ON

111PPITOMID
MULTI -PURPOSE PRINTED WIRING BOARL
TREMOLO UNIT for guitar or organ SRBP Typo IA
TREBLE BOOSTER

ruY!: Box
y att.17,'. 4-4111Zda,:-.^bL77::will

el II;ros patterns for mak'ng ono unit
...seam layouts also supplied. Ask for hose byname.

PHOTO -PRINT PROCESS CONTROL UNIT Typo4AS
GENERAL PURPOSE AMPLIFIER (march ry,311or3B
RHYTHMET RON (Nov) TypFAmFB

Ask for NIPPIBOARD t yss suits. for MIN PE,E E Projcts
SRBP

IA 15p 2AS 28p
2A 28p 4AS 44p
3A 36p 6AS 60p
5A 52p 8 AS 75p

10AS 90p

FIBREGLASS

2B 34p 4E1S 52p
lB 18p 2BS 34p

3B 43p 6 BS 72p
5B 62p 8BS 911)

10B5 21-10

SL403D shortcircuit proof is.. amp Ei -48

N I P Electronics
Dept. NBA, P.O. Box 11, St Albans, Herts.

COMPUTER PANELS. 5-BC108 diodes. lap, post Z,P,
4-50s, post 10p. AMERICAN PANELS total at least 50
transistors, first grade components, 4-66p, post 10p.
ASSORTED PANELS 6-759, poet 13p. LAS POT CORES.
20 in all box with 20 1% capacitors, 4140, poet 27p.
UNIT WITH 10 1,A2 POT CORES plus 10 1% capacitors,
II, post 24p. UNIT WITH 4 LAE POT CORSI plus 11 2%
capacitor., 50p, poet 12p. Singles 11Ip c.p. New and
Boxed 30p c.p. WIRE ENDED NEON, bank of 20. SON
post 7p. COPPER CLAD PAXOLIX single sided. 8 x 0,109,
poet Sp each. 13 X111, 30p, post tip each. ORP121 on panel
ex equlpt., Sep c.p. PS POSITION !TIPPING SWITCH a.c.
mains operated, with main. reset, 80g, poet 12p. RESET -
TABLE COUNT= 5 figure 18/22V, will work on 12V,
111.711, post 12p. POLYSTYRENE CAPACITORS 125V.
150, 190, 220, 330, 390, 360, 680, 820, 1,200,1,500, 1,000,
2,200, 2,709, 3,300, 3,900, 3,600,6,800, 8,200, 0.01, 0012,
0.013, 15p dozen, poet 10p.
ICs 7400 SMUTS ON PANEL(S). 10 Its, 95p, post 10p.
Details given. List of panels, etc. Send large S.A.E.
ASSORTED COMPONENTS. 7 lbs., SLIM c.p.
ASSORTED POMPUTER PANELS. 2 lbs., 111.1111 c.p.

J.W.B. RADIO
75 HAYFIELD ROAD, SALFORD 6, LANCS

MAIL ORDER ONLY

BRAND NEW COMPONENTS BY RETURN.
Eleetrol3 tics 15 or 251" 1, 2, 5, 10 infds-34p,
25, 50-49. 100 -Sp. Mylar Film 10017'
0.001, 0.002, 0.005, 0.01, 0.02-29; 0.04.0.05-
2}p; 0.068, 0.1-39. /dullard miniature
carbon film resistors third watt E.12 series
10-10M0, 8 for Sp, insured postage Sp. The
C.R. SUPPLY CO., 127 Chesterfield Rd.,
Sheffield, 88 ORN.

ALADDIN'S CAVE. Large stocks of com-
ponents to be disposed of in bargain parcels,
41-115. Rush your Order to: A.D. TELE-
VISION RENTALS, 38 Littlepark Avenue,
Bedhampton, Havant, Hants.

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: 6v, 9v, 12v,
16v (single output) C1 each. P. & P. ISp.
9v + 9v; 6v + 6v; or 4iv + 4iv (two sep
outputs) 11.50 each. P. & P. 15p. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 100% safety.

R.C.S. PRODUCTS (RADIO) LTD.
(Dept. PAL), 31 Oliver Road, London, E.17
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SL403D LI50, SN76013 M.25, MFC4000 Sip,
ADI61/162 pair 60p. A.M. Coil set with ferrite
rod LI (p. A p. 6p all orders). Carbon Track
pots lip + Switch 7A p.
Fully illustrated 1972 Catalogue 20p post free.
56 Fortis Green Road, London NI0 3HN

MINT, BRANDED 501090 super -gain low
noise npn, 10p. ADM/ADM complemen-
tary pairs, 110p. Mail order only, U.K. post
5p. AMATRONIX LTD., 396 Selsdon Road,
South Croydon, Surrey, CR2 ODE.

Fluted Control Knob. In-
jection moulded. fin dia. x
tin high. Brass bush to lin dia.
spindles, with grub screw fixing
Black, red, blue, yellow or
top caps.

R.60 7p
As above with clear numbered
plastic removable Ifs in dia.
skirt or coloured plastic skirt
with dot or line indicator.

R.62 Ilp
Knurled aluminium knob
with black plastic skirt,
filled white numbers, II in dia.

in high. Grub screw fixing
to lin dia. spindle. Concave
bright aluminium top insert.

R.64 20p
Aluminium knurled knob
with skirt lin dia. 11 in high.
Grub screw fixing to tin dia.
spindle. Bright aluminium top
decor and red indicator dot on
skirt.

R.66 14p
Brass polithed chrome
knurled knob. lin dia. skirt
Lin high. Grub screw to Lin

dia. spindle. Black filled indi-
cator line on skirt.

R.68 25p
Orders under LS Post & Packing
20p.

RE -AN PRODUCTS Ltd.
BURNHAM ROAD, DARTFORD, KENT

Telephone: Dartford 20785

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.
E XAMPLES
Waa-Waa pedal Vol. 4 No. 7 14p ea. Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 43p ea.
NEW
Scorpio Ignition Nov./Dec. '71. Fibreglass 60p.
Logical R/C Coder Dec. '71. Fibreglass 44p.
S.A.E. for List.
P.M. ELECTRONICS LTD., Industrial
E state, Sandwich, Kent. Tel. 2517

MINIATURE CARBON RESISTORS. watt,
10%, E12 Series, 220 to 1MCI. 10 for Tp,
50 for 30p. Mixed values to your choice.
Postage 5p. ELECTRONIC COMPONENTS,
Lake Bargain Centre, 113 Park Road, Didc0t.

ELEKON SPECIALS
Twin Power Supply Panels, contains 2 x
Texas 1B10.110 Silicon Bridge Rectifiers, 100
P.I.V. at IA; I  Mullard OAZ225 Zener Diode,
7.5V, IOW; I . I.T.T. Zener Diode, 5.1y, IW;
S x Texas 15121 Silicon Diodes, 150 P.I.V. at
200mA. Electrolytic Capacitors, 2 x Plessey
1,000µF, 25V; 2 x 50µF, SOV; 2 Mullard
2S0pF, 25V; 2 x Mullard 640pF, 25V. Circuit
details supplied. Our best ever bargain LI,
post 10p.

Metal Panels with 2 McMurdo 1311A Nylon
Relay or Valve Bases; 1 x McMurdo II -way;
I , 10 -way Edge Plugs and Sockets. 2 Panels for
SOP, POst 10p,

Transformers. Primary 10-0-100-125-200-
220-240V; Secondary 10-0-10V at 1SmA,
1.25V at IA, 50p, post 10p.

Bargain Co Parcels. Includes
Resistors, Plugs, Sockets, Electrolytic Capacitors,
etc. 4lb net weight, LI, post 30p.

Fibre Glass Board, Double sided Copper
Laminated, 12 x 12 -. in., 2.5p, post 8p.
post on 4.20p.

Cond L , Brass Surround, 2 Plano
Focal Length, approx. / in., 50p. post 6p.

ELEKON ENTERPRISES
I2A TOTTENHAM ST., LONDON WIP 9PQ

Telephone 01-580 7391

BEAT THIS FOR VALUE!!
Brand New, Marked and Guaranteed.
TRANSISTORS
7(1371 10p AC126 16p BCY30
2N1302 10p AC127 80p BCY34
2N1303 10p ASY32 100 BCY43
2N1305 81p BC107 8p BFX87
2N1711 22p BC108 13p BFY51
2N2270 68p BC109 Op 00140
2N3063 16p BC148C Bp 0074/AC128
7N4036 60p
La.'s 709 85p; 741 69p
CAPACITORS
Min. Electrolytlea 04.26: 10mF x 16V d.c. 6P;
60mF x 16V d.c. Op; 12.1mF x 10V d.c. SP;
Polyester Capacitors 0280: 0.01, 8p; 0.047, Sp;
0-1, Op.
I, or watt High Stab. Carbon Film Resistors
(Low Noise). All values 1p each.
Special Prices for Bulk Buyers.
Cash with Order. Post & Pkg 10p. 10% dhcount on
orders over £10. Postal Business only.

R. I. RICHARDSON, Dept. E
30 Hayes Street, Bromley 11112 7LD

800
SOO
10p
S7p
16p
36p
100

New, At Last
HEATSINKS, a new range, never before
available, gives decreased leakage current,
longer transistor life and greater circuit
reliability, lower costs.
FAN, TOP TO5 LB T066 UP T TO8

44fr
Only 10p Only 20p Only 35p
Please include 5p P. & P. on all orders.
AUDIO CABLE, graphite loaded thermo-
plastic screen gives flexibility, less noise,
designed for all audio applications, ideal for
DIN plug use. Price: I core, Sp; 2 core,
10p; 3 core, 15p; 4 core, 20p per yd. Please
include 10p for lOyd or less, 15p over.

J. W. SALES, 6 Russet Road
Cox Green, Maidenhead

ELECTRONIC SOUNDS AND MUSIC
SOUND SOURCE I: Voltage -controlled square -wave oscillator,
4 octave range; built-in L.F pulse source for vibrato, trill and "yodel"
effects. The most amazing melodic source you have ever heard;
indispensable for electronic music. P.C. assembly 16.90
SOUND SOURCE 2: 7 transistor sine oscillator; automatic amplitude
control for minimal distortion; Zener regulated supply line; your
choice of range. An ideal "pure" tone source. P.C. assembly C8-90
I -C RING MODULATOR: transformerless, integrated circuit design
for superb stability and low distortion. Adjustable input rejection; Zener
biasing for DC applications. Usable with oscillators, organs, "bugged"
woodwind, mics., etc. P.C. assembly 040
WHITE SOUND MACHINE: Build your own from our circuit
assemblies -7 boards needed for a superb sound -effects unit.
7 assemblies 12540
All printed circuit assemblies are supplied with constructional guide

and block wiring chart. Add lOp postage per circuit please.
MAIL ORDER ONLY. SEND 10p POSTAL ORDER FOR YOUR CATALOGUE

TAYLOR ELECTRONIC MUSIC DEVICES
GREYFRIARS HOUSE, CHESTER

SERIOUS AMATEUR CONSTRUCTORS
need components of professional quality. Our Catalogue shows practically
the entire range marketed by R.S. Components Ltd. ALL of these com-
ponents, used extensively by industry, are now made readily available to
amateur constructors.

CATALOGUE, by return of post -only 2Sp, post free.
Some popular examples from our range:
ISA. Miniature mains transformer. 2 12 volt secondaries L1.10 each
15C. Hygrade filament transformer, 0-245 volt primary, 2

63 volt, 1.8 amp secondaries L1.95 each
398. Capacitors, paper and polyester 1000 volt 0001, 00022,

00033, 0.0047uF all at Sp each
618. Small perforated phenolic resin boards, 172 z 133

I -57mm, punched 6.35mm grid lip each
SIC. Small turret tags, to suit above boards, 144 per box.. 95p per box
SSC. Plastic cable wrap spiral, Sin to secure up to fin cable

bunches. Per 5 metre coil 14p each
86D. Insulated 4mm socket terminals, in colours Black, Red,

Green. Blue, White, Yellow 14p each
86E. Banana plugs to fit above terminals. Colours as above 6p each
All prices Post Free. Minimum Order SOp. Mail Order only from:

CELECTRON-E
MAIL ORDER ELECTRONIC COMPONENTS

P.O. Box No.1, LLANTWIT MAJOR, GLAMORGAN CF6 9YN

PRESSURE SENSITIVE RESISTORS
Following the unparalleled success of a new elec-
tronic component, enthusiasts are now offered the
same professional range of pressure sensitive vari-
able resistors suitable for pressure switches,
transducers, limit switches, position detectors and
control elements for motor speed, volume, etc.
RANGE VALUE SIZE
Cube 5kL1-10013 2fin :2in x I in

201(12-5001 2fin x 2in x I in
1001a2 -2k0 2fin x 2in x I in
5001a2 -5k1 2fin x 2In x I in

PRICE:.EI20 each
51a1-50052 lin dia. x fin high
151(12-7001 I in dia. x fin high
201d1 -1.5k1 I in dia. x fin high
30k0 -31a2 I in dia. x fin high

PRICE: 60p each
Slice 9001-500 linx linxfin

1.5k0-1001 linx linxiin
71(11-50012 linx linxlin

PRICE: 60p each
EXPERIMENTER'S PACK, containing one
Cube, one Disc and one Slice, £2.50, including
Postage and Packing.
OR: Minimum quantity order of 2 off of any type,
plus Postage and Packing (30p extra).
Cash with order, to -

Disc

LOGIC APPLICATIONS (Dept. M.O.)
47 Victoria Street, London, S.W.I
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RST
VALVE MAIL ORDER CO.

BLACKWOOD HALL
I6a WELLFIELD ROAD, LONDON SW I6 2BS
SPECIAL EXPRESS MAIL ORDER SERVICE
Express postage Ip per transistor, over ten post free

ap ip 28
I

1p
1N21 047 AC126 0.20 111173 045 0.1491 06.1.8 0043 040
12123 040 AC127 0.25 B1181 045 01.15M 045 0044 0-17
1185 043 AC128 0.20 BF184 020 03796 047 004431 017
15253 040 AC187 0.25 BF185 040 11131003 350 0045 042
11258 040 ACI88 045 BF194 047 H8100A 040 0045M 045
11645 946 ACY17 0.80 131195 0.15 MATI00 045 0046 047
1172134 040 ACY18 0.24 31196 015 MAT101 040 0057 040
11914 047 ACYI9 0.25 BFI97 015 MAT120 045 0058 0.00
114007 140 ACY20 0.20 8E861 028 MAT121 0-80 0059 0.65
18021 6.1111 ACY2I 0.20 BF898 048 MJE520 047 0066 040
18113 0411 ACY22 040 131X12 040 MJE2955 147 0070 0.12
18130 318 ACY27 025 31113 045 MJE3055 0-87 0071 0-12
15131 648 ACY28 0.17 BFX29 025 NKT128 045 0072 0.20
18202 948 ACY39 040 BFX30 046 NKTI29 040 0073 0.50
20240 147 ACY40 0-15 BFX35 048 NKT2Il 045 0074 0-10
20301 8.88 ACY41 015 BFX63 040 NKT2I3 385 0075 0.25
30302 022 ACY44 045 31184 046 NKT214 045 0076 045
20306 0-80 AD140 0.50 131180 040 NKT2I6 047 0077 0.40
20371 048 40149 0.50 BFX86 046 NKT217 045 0078 0.20
20381 0.25 AD161 0.87 BFX87 046 NKT218 1.13 0079 0.22
20414 0-30 AD162 047 131188 040 NKT2I9 0.33 0081 0.20
20417 0-88 AF106 040 BFY1O 140 NKT222 0.80 00811) 0.80
21214
114247 046048

41114
AF115

0.24
0.26

1311(11
B1217

146
042

NKT224
NKT251

0-88
0-24

008191
0C81DM

020
041

234120 040 41116 045 BYF18 045 NKT271 046 00812 040
2)404 040 41117 045 BFY19 045 NKT272 045 0082 0.25
31697 0.15 AF118 062 BFY24 0.46 NKT279 0-16 00821) 0.20
2/4698 0-40 41119 020 BFY44 140 NKT274 040 0083 0.25
21706 0.10 41124 045 BFY30 042 NKT27S 0-25 0084 0.25
21706A 0.12 41125 0.20 B1251 0.20 NKT277 0-80 00114 0.88
221708 0.15 AF128 017 31992 0.22 NKT278 045 00122 040
21709 043 41127 017 BFY63 0.17 NKT301 040 00123 0.86
25711 047 49139 040 BFY64 0.42 NKT304. 0-75 00139 0 26
15987 048 AF178 045 BFY90 0.65 NKT403 0.75 00140 0.36
2211090 0.90 41179 0.65 1383427 0.50 NKT404 355 00141 0.110
911091 033 41180 042 B8X60 0.93 NKT678 040 00169 0.20
2141131 0.25 AF1O1 0.42 138)(76 0.15 NKT7I3 0.25 00170 0.25
2211132 0.25 41186 0.40 138Y26 0-18 NKT773 045 00171 0.30
2211302 018 AFY19 1.18 B8Y27 0.17 NKT777 0-38 00200 0 40
2111303 018 AFZ11 0.60 38951 360 0780 388 00201 0.70
2N1304 042 41212 1.00 1381,95A 042 045 0.20 00202 0.80
2N1305 041 48926 0-25 138195 312 0A6 0.19 00203 0 40
211306 0.25 48227 042 BT102/300R 0447 0.10 00204 0 40
211307 310 48228 04.11 076 0/470 0.10 00205 0.75
211308 045 4153/29 040 BTY42 049 0A71 0.10 00206 0.90
2/41309 0.0$ 48936 045 BTY79/100R 0A73 0-10 00207 0.90
211420 0413 413250 017 045 0A74 0.10 00460 0.20
211507 0-23 AfilY51 040 BTY79/400R 0479 310 00470 040
211526 045 A8Y53 020 1.25 0481 308 00171 0.97
211909 2.23 413155 020 BY100 015 0483 312 ORP12 0.50
212147 3711 48262 044 BY126 045 0.15 OR160 0.40
212148
212160
2N2218

0.60
040
0.20

48286
48221
48223

0'88 BY1270420.79 132182
047
045

0490
0A91
0.493

308
307
307

ORP61
819T
84040

042
080
0.95

212219 0.20 411210 041 139219 325 04200 0.07 13FT308 0.88
2N2287 1.08 AU101 1.50 BYZ10 045 0A202 0.10 81722 0.98
212297 040 BCI07 010 BYZ11 049 0A210 045 8T7231 0.63
212369A
2212444

315
149

110108
30109

020 BYZ12010 040 04211
042200042201

040
045

21X68
13X631

0-20
0.30

212613 0.88 BC113 0.15 BYZ13 045 0-50 8%635 0.40
2142648 11-40 BCI15 0.20 BYZ15 140 042202 042 8311340 0.50
2142712 1606 30116 0-25 BYZ16 042 042203 042 81641 0.55
212784 350 00116A 0.80 BYZ88C3V3 OAZ204 040 8X642 0.60
212846 0.75 80118 025 045 04Z203 048 81644 0.76
252848 0.42 BC121 0.20 0111 045 0AZ206 042 81645 0.76
212904 020 BC122 0.20 CR81/OS 045 OAZ207 0.47 V15/301' 0.60
2139048 045 BC125 048 0881/40 047 OAZ208 332 V30/2011 0.75
212906 040 30126 0.65 084B 1140 OAZ209 332 V60/201 0.50
212907 041 BC140 045 17810B 8.18 0A2210 032 V60/2011' 0.75
212924 0.2$ BC147 0.15 00000 315 042211 0-32
2312927 0-15 BCI48 013 DD003 315 042222 045 X4102 0.18
212926 0.10 BC149 015 DD006 048 OAZ223 345 XA151 0.15
213034 0.50 ECM 0.15 DD007 0.40 OAZ224 345 XA152 0-15
213052
213702
213703
213706
213707
2313709
213710
213711
213819

0.75
0.10
0.10
043
312
0.10
0.10
0.10
045

BC158
30160
BC169
BCY3I
BCY32
BCY33
BCY34
BCY38

0.12
043
0.19
045
045
045
0.30
0-40

DDOOS
OD3
0D4
0D5
GD8
0D12
GETUP/
GET103
GET113

048
0.63
0-05
043
045
0.05
0.80
0.22
0.20

0A2241
OAZ242
04Z244
OAZ246
042290
0016
OC16T
0019
0020

0.93042

042
043

040043

048
047
045

XA161
XA162
XB101
XB102
XB103
XB113
X13121

0.26
0-25
0.48
0.10
0.25
0.12
0.43

213820 360 BC3/39 1.00 GET114 0.15 0022 040 ZR24 0.63
213823 375 BC940 0.50 GET115 0.45 0023 040 28170 0.10
215027 043 BCY42 0.25 GET116 0.50 0024 0.60 Z8271 0.18
2215088
21005
28178

048
140
040

BCY70
BCY71
BCZIO

015 GET120
0.20 GET872
044 0ET875

0.25
040
045

0025
0026

337
0.25

ZT21
ZT43

025
0-26

28301 0-80 BCZ11 040 GET880 047 0028 0.80 ZTX107 0.15
28304 375 BDI21 045 GET881 045 0029 0.60 ZTX108 0.12
28501 0-37 BD123 0.80 0ET882 0.25 0030 0.40 ZTX300 0.12
28703
A412:3
8.4212

042
0-60
0.30

BD124
BDY11
B1115

0.75 GET885
142 02144
025 GEX45/1

0.25 0033
0.08
0.10 0036

0.50 ZTX304
0.60 ZTX000

0.24
0.16

44213 312 B1117 040 GEX941 0.15 0041 0.25 ZTX503 0.17
AC107 337 B F167 0.25 G.T318 0.25 0042 0.30 ZTX531 0.25

SEMI -CONDUCTOR SET FOR
P. E. GEMINI AMPLIFIER £13.95

SEND S.A.E. FOR LIST OF 8,000 TYPES
VALVES, TUBES AND TRANSISTORS

Open daily to callers : Mon. -Sat. 9 a.m.-5 p.m.
Closed Sat. 1.30 p.m. -2.30 p.m.

Terms C.W.O. only Tel. 01.769 0199!1649

MULTIMETER IT12, 20,000 ohm/V, £4.20. 10W
TRANSISTOR AMPLIFIER, £3.75. STEREO
HEADPHONES, 8 ohm, L195. HIGH IMPED-
ANCE (2,000 ohm), 80p. TELESCOPIC
AERIALS, 47in, 45p. RECORDING TAPE:
5in L.P. 900ft, 45p; 5i -in L.P. 1,200ft, 60p; 7in
L.P. 1,800ft, 80p; C60, 39p; C90, 60p. MICRO-
PHONES: Lapel, 28p; ACOS Mic. 45, 90p;
Mic. 60, 92p; Dual Impedance, 600 ohm and
50k12, L450. 5k0 Potentiometers with Switch,
16p. Bridge Rectifiers, 40V, 1.5A, 36p. Rotary
Switches, 250V, 2A, 9p. PLUGS: Jack Stan-
dard, 10p; SCREENED, 13p; 2.5mm and 3.5mm,
6p; SCREENED, 8p. BALANCE AND TUNING
METER, 500pA, 38p. 100 MIXED RESISTORS,
45p. MINIATURE INDICATOR LAMPS (5
colours), 11p; 6V or 12V BULBS for above, 4p.
CARTRIDGES: COMPATIBLE ACOS GP91-
3SC, 90p; STEREO GP93-1, L115. MAINS
NEONS panel mounting (red, green, clear),
13p. TELEPHONE AMPLIFIER, £2.62. MINIA-
TURE SKELETON PRESETS, 6p. CAPACI-
TORS: 400-200-50-16mF, 300V, 30p. A range
of miniature CERAMICS 50V and Miniature
ELECTROLYTICS. FIBRE GLASS cut to size,

p per sq. in.
Special prices for quantity. S.A.E for list.
Add 10p for P. & P. on orders under £5.

M. DZIUBAS
158 Bradshawgate, BOLTON, Lancs

IN 15 MINUTES YOU COULD HAVE GUNTON ELECTRONIC
IGNITION FITTED TO YOUR CAR
Capacitive Discharge Ignition is recognised as being the most efficient ignition
system and will give you:

CONTINUAL PEAK PERFORMANCE
UP TO 20% REDUCED FUEL CONSUMPTION
EASIER ALL-WEATHER STARTING ......
INCREASED ACCELERATION & TOP SPEED 'NeWs"--
LONGER SPARK PLUG LIFE
INCREASED BATTERY LIFE
CONTACT BURN ELIMINATED ki-":"
PURER EXHAUST GAS EMISSION For all petrol engines cars.
RADIO INTERFERENCE SUPPRESSED boats, etc. Guaranteed for 5 yrs.

ornplete Installation Kit for 12 -volt vehicles 111-183 + 35p P. & P. Stateearth polarity of vehicle POSITIVE or NEGATIVE earth. Unit Construction
Kit also available for the radio electronics constructor 87.95 + 35p P. & P.
The construction kit includes instructions and all components for wiring aspositive or negative earth, and is complete with the stove enamelled steel easeand aluminium bass.
S.A.E. for leaflet.
P.E. -SCORPIO Components: Transformer and Mounting Kit 81.95 + 25p
P. & P. Printed Circuit Board 60p + lOp P. & P. Case and Hardware as above
41 85 + 25p P. & P.

ELECTRONICS DESIGN ASSOCIATES 82 BATH STREET,
WALSALL WSI 3DE

BAKER I Sin. AUDITORIUM
A high wattage loudspeaker of

Maximum Power

hss Renitence
lu,. DentlfV

Electronic instruments and the
home.

20-11,000 c.o.s.

5,000 gauss

Votce coil impedance 8 or 15 ohms models

Useful response

35 c.o.s.
35 waits

15 Ills. FREE
POSTNett

weighl
GUITAR MODEL" GROUP SO" SO watt LI9
Latest catalogue 5p with enclosure talons

exceptional quality with a level
response to above 8,000 cps. Ideal Ifor Public Address, Discotheques, ,

....,

,

Biker Reproducers ltd
ens am Manor 'oa. 'assage, ornton ea urrey. 01.684-1665
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In just 2 minutes,find out how
you can qualify for promotion
or a better job in Engineering .. .
That's how long it will take you to fill in the coupon below. Mail it to
B.I.E.T. and we'll send you full details and a free book. B.1.E.T. has
successfully trained thousands of men at home - equipped them for
higher pay and better, more interesting jobs. We can do as much for
YOU. A low-cost B.I.E.T. Home Study Course gets results fast -
makes learning easier and something you look forward to. There are
no books to buy and you can pay -as -you -learn.

If you'd like to know how just a few hours a week of your spare time.
doing something constructive and enjoyable, could put you out in front,
post the coupon today. No obligation.

WHICH SUBJECT WOULD INTEREST YOU?Nor
Mechanical
A .M. S.E. Mech.)
Inst. of Engineers
Mechanical Eng.
Maintenance Eng.
Welding
General Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy
C. & G. Eng. Crafts
C. & G. Fabrication

Draughtsmanship
A.M.I.E.D.
Gen. Draughtsmanship
Die & Press Tools
Elec. Draughtsmanship
Jig & Tool Design
Design of Eke. Machines
Technical Drawing
Building

Electrical & Electronic
A.M.S.E. (Elec.)
C. & G. Elec. Eng.
General Eke. Eng.
Installations & Wiring
Electrical Maths.
Electrical Science
Computer Electronics
Electronic Eng.

Radio& Telecomms.
C. & G. Tciccomms.
C. & G. Radio Servicing
Radio Amateurs' Exam.
Radio Operators' Cert.
Radio & TV Engineering
Radio Servicing
Practical Television
TV Servicing
Colour TV
Practical Radio &

Electronics :with kit:

Auto & Aero
.5 .51.1..51.1.
\IAA IMI Diploma
C. & G. Auto Eng.
General Auto Eng.
Motor Mechanics
A.R.B. Certs.
Gcn. Aero Eng.

Management &
Production

Computer I'rogramming
Inst. of Marketing
A.C.W.A.
Works Management
Work Study
Production Eng.
Storekeeping
Estimating
Personnel Management
Quality Control
Electronic Data

Processing
Numerical Control
Planning Engineering
Materials I land ling
Operational Research
:sletrieation
Sales M movement

Constructional
A.M.S.E.
C. & 0. Structural
Road Engineering
Civil Engineering
Building
Air Conditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing
Surveying
Painting and

Decorating.
Architecture
Builders' Quantities

General

Petroleum Tech.
Practical Maths.
Refrigerator

Servicing.
Rubber Technology
Sales Engineer
"l'imher Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choose from 42
'0' and 'A' Level
subjects including:
English
Chemistry
General Science
Geology
Physics
Mathematics
Technical Drawing
FretKli
German
Russian
Spanish
Biolocy

and its
associated schools
have recorded well
over 10,000 G.C.E.
successes at '0' and
'A' level.
WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL
EXAMINATIONS.

Over 3,000 of our Students
have obtained City &Guilds
Certificates. Thousands ol
, it her e WWI cli(VC,vev

Accredited by the Council for thr
of Correepondence College,.

BIET
(Write it you prefer ttot to cut tIth page)

THEY DID IT-
SO COULD YOU

"My income has almost trebled ... my life is
fuller and happier." - Case History G/321

"In addition to having my salary doubled,
my future is assured." -Case History H /493.

"Completing your Course meant going from
a job I detested to a job I love." Case
History li/461

FIND OUT FOR YOURSELF
These letters - and there are many
more on file at Aldermaston Court --
speak of the rewards that come to the
man who has given himself the
specialised know-how employers seek.
There's no surer way of getting ahead
or of opening up new opportunities
for yourself. It will cost you a stamp
to find out how we can help you.

free/
Why not do the thing that really interests you?
Without losing a day's pay, you could quietly
turn yourself into something of an expert.
Complete the coupon (or write if you prefer
not to cut the page). We'll send you full
details and a FREE illustrated book. No
obligation and nobody will call on you ... but
it could be the best thing you ever did.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

Dept 84, Aldermaston
Court, Reading RG7 4PF.

POST THIS COUPON TODAY
EmmiImmimmimmimmi.

F-0: Dept B4, Aldermaston Court, Reading RG7 4111
Please send me book and details of your Courses in

IName
BLOCK CAPITALS PLEASE
Address

Age

Subject of Interest

I

B.I.ET- IN ASSOCIATION WITH THE SCHOOL OF CAREERS-ALDERMASTON COURT, BERKSHIRE
Published approximately on the 15th id each mouth by IPC Magazines Ltd., Flects'ay Rouse, Farraigilon Street, LOIR1011, E.0.4. Printed in England by Chapel Riser Press.
Andover, Hants. Sole Agents for Australia and New Zealand -Gordon iiitch (Aftiiii) Ltd. South Africa -Central News Agency Ltd.: Rhodesia and Zambia-Ringstons Ltd. :

East Africa-Stationery and Office Supplies Ltd. Subscription Mae (including postage) : For one year to any part of the world £2.65 (24.13.0.1.
Practical Electronics is sold subject to the following conditions, namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or
otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold or hired out or otherwise disposed of in a
mutilated condition or in .y unauthorised cover by way of Trade, or affixed to or as part of .y publication or advertising, literary or pictorial matter whatsoever.



HENRY'S RADIO LIMITED
ENGLAND'S LEADING ELECTRONIC CENTRES
HI-FI ELECTRONIC COMPONENTS TEST PA DISCOTHEQUE LIGHTING MAIL ORDER

10th EDITION
CATALOGUE

PRICE

55p la
FOLLI PAID

(40p FOR 91

CALLERS)

4617FIVE VtlUCHER$
FOR USE WM PURCHASES

350
pages fully
detailed and
illustrated
covering every
aspect of
Electronics
-plus data,
circuits and
informatio

14000
Stock lines
at Special

Low Prices and
Fully Guaranteed

Send to this address --Henry's Radio Ltd. (Dept. PE),
3 Albemarle Way, London, E.C.1 --for catalogue by
post only. All other mail and callers to"303", see below.

HENRY'S CATALOGUE IS A MUST FOR
ELECTRONIC COMPONENTS OF ALL TYPES

F2000 SYSTEM
Teleton F2000 Med/Stereo
FM Tuner Amplifier. Gar-
rard 2025TC/9TAHCD
Auto with plinth and
cover. Pair matching
speakers K60. ;Size 16 x 94

6iin. All leads, etc.

L93
ListC£54.65 Carr.

2
or with MP60/SC5MD
Single Player £57.50. Carr.
C2.

2200 SYSTEM
Rota 10 + 10 watts Stereo
Amplifier, Garrard SP25/3.
Goldring G800H, plinth
and cover. Pair of speakers
SDL2 (or KN800). Size
18 x 104 x 74in. All
leads, etc.

Li " E65.50 Carr.
94 L2

FREE cLoatuensttLIiisi;Fpiluasndo,Tearpg;cteorreters2t-epn,ate. ?Iteofck1611i;... TIlreeNtS71.012,onl;Ce,ilsetcc.

PUBLIC ADDRESS, LIGHTING AND DISCOTHEQUE EQUIPMENT
DJIOSS 30 watt rms Amplifier, 4 inputs, master tone
and volume controls, etc. 8 ohm output. Cased portable.
£33.50. Post 40p. DJ70S 70 watt rms version. Cased
portable. 153. Post 40p.
DISCOAMP 100 watt rms to 8 ohms. 4 inputs, separate
bass and treble controls, PFL, etc. Cased for cabinet or
rack mounting. 06.50. Post 40P.
McDONALD MP60 fitted to plinth with cover,
SC5MO cartridge to match above amplifiers. £17.50.
Post 70P.
DJ30L11 3 Channel light control unit for above ampli-
fiers. 3 !kW. Treble, Bass and Mid range. /33.50
Post 35p.

EFFECTS PROJECTORS -
Coloured rotating light patterns.
DISCO COLT 250W Tungsten 02.50.
LI QI 50-50 watt Q.I. 0240.
LIQI 150-150 watt Q.I. E50.

206B SYSTEM
Teleton SAQ206B 8 + 8
watts Stereo Amplifier,
Garrard SP25/3, Goldring
G800H, plinth and cover.
Pair of speakers SDL I
(or K80). Size 15 104
74in. All leads, etc.

15595 Carr
£90 £2
or with 2025TC/9TAHCD
and K60 Speakers 16 x 94

6+in. 14945. Carr. E2

TEST EQUIPMENT
Huge range in stock -too
much to list here. It's all in
the latest catalogue -prices.
specifications, etc. Also Panel
Meters and Edge Meters.

GARRARD

McDONALD

GOLDRING

TURNTABLES
CHASSIS (Post 50p)

SP25/3 011.30 H170 116 .60
MP60 L11.30 MP610 £15.15
AP76 /20.50 Zero 100S

E41.97
WITH PLINTH/COVER
(Post 70p).
MP60 PC E17.65.
HT70 PC 12340.
H L75 PC 0745.
GL72P 02.95.
CART/PLINTH/COVER
(Post 70p).
GL72PC/G800 L35.59.
(HL) AP76/G800 L29.95.
HT 70PC/G800 129.95.
MP60 PC/SC5M 07.50.
(HL) SP25/3/G800H 119.95.
(HL) 2025 TC/9TAHCD 11495.

ULTRASONIC
TRANSDUCERS

Operate at 40kc/s up to 100
yds. Ideal remote switching and
signalling. Complete with data
and circuits.
PRICE PER PAIR L590. Post 10p.

POWER INTEGRATED
CIRCUITS

SL403D-3 watt with 8 -page
data, layouts and circuits 41.50.
P.C. Board 60p; Heat Sink 14p.
IC12-6 watt with data and
circuits 0.50.
TOSHIBA -20 watt Power
Amp Module E4.57.
TOSHIBA -IC Preamplifier LI .50
TOSHIBA Data/Circuits Book
No. 42 10p.

TEXAS PUBLICATIONS
1-100 watt Amplifiers and
Preamplifier. Layouts and
data LiaS. (Free list No. 48A).
700 -page IC Data Book (No. 2)
60p. 420 -page Transistor Data
(No.3) 60p. 340 -page Transistor
Data (No.4) 60p. (Post, etc.,
15p each. 20p per 2 or 3 books).

NIXIE TUBES
(Post 15p per I to 6)

XN3, XN 13, GN6 0-9 side
view with data, 850p.
GNP -7, GNP -8 0-9 side view
with decimal points and data,
95p.
GN4 0-9 end view with
socket and data, L1.75.

ROTEL SYSTEM
RX;150 8 + 8 watt Med/FM.'
FM stereo Tuner Amplifier,
pair of SDL2 Speaker
Systems 18 x 104 x 7fin.
Garrard SP25/11I/Plinth/
Cover/Goldring G800H
cart. All leads, etc.
List 99,9C Carr.
L133 " L2.50

FULL RANGE
OF

LIGHTING
IN STOCK

GO Ott66 66 e
1

SPECIAL!! Anti -Feedback Micro-
phone designed and made for Henry's
for all PA/Disco Equipment. 11140.
LIGHT GUIDE 64 fibres sheathed
LI per yd. Mono (0.001in) 11.50 per
25 metre reel.

COMPLETE RANGE OF DISCO/PA
AND LIGHTING ON DISPLAY AT
"309". Call, write or phone for
details and lists.

LOW COST HI -Fl SPEAKERS
E.M.I. Size I 34 in 84in and Ceramic Magnet
TYPE ISO 6 watt, 3, 8 or 15

ohms 0.20. Post 22p.
TYPE 150TC Twin cone ver-

sion 0.75. Post 22p.
TYPE 450 10 watt with twin

tweeters and crossover, 3, 8
or 15 ohms. 13.85. Post 25p.

TYPE 350 20 watt with tweeter
and crossover, 8 and 15 ohms.
E770. Post 28p.

POLISHED CABINETS For 150, 150TC and 450 /440.
Post 30p.

HIGH
MPAI2

POWER AMPLIFIER MODULES
Quality transformerless low noise amp-
lifiers suitable for all Audio, PA and Hi-Fi
use. Modern compact designs. PA25 and
PASO supplied with plug harness for use
with MU442 Power Supply.

MPAI 2/3 I 8V 0.8A 12W 3-4 ohm £4.50.
MPAI2/15 30V 0.5A 12W 12-16 ohm
£5.25.
MU24/40 Mains unit for I or 2
MPAI 2/3 or 15 £4.50.
PA25 22-0-22V IA 25W 8 ohm 040.
PASO 22-0-22V 2A SOW 3-4 ohm £9.50.
MU442 Mains unit for I or 2 PA25
or I only PASO /6.

Post 20p per unit.

ALL SILICON-FET PREAMPLIFIER AND MIXER
SELF POWERED

PRICE L1050 P3°4

All inputs. Adjustable in-
put and output. DIN
sockets. Tape in and out.
Microphone mixing. Suit-
able up to 4-PA25 or
2 -PASO.

300mW TRANSISTOR AMPLIFIER MODEL 4-300
Fully assembled STR Amplifier.
Size 54 1 fin, I-IOmV
adjustable sensitivity. Output
3-8 ohms. Fitted Vol. control.
9 volt operated. Thousands of
uses plus low cost. 1115 p.p. 15p
(or 2 for 13.25 p.p. 15p).

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300kc/s BAND-
WIDTH

r -
PRINTED CIRCUIT, HIGH

FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and
reception of mono and stereo.
There is no doubt about it -
VHF FM gives the REAL sound.
All parts sold separately.
Free Leaflet No. 3 & 7. TOTAL /647, p.p. 20p. Cabinet
100p. Decoder Kit L5.97. Tuning meter unit 41-75.
Mains unit (optional) Model PS900 £2.47. Post 20p.
Mains unit for Tuner and Decoder PS1200 12.62. Post 20p.

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS!
Z30 040 Z50 C4.38
STEREO 60 0.98 PZ5 048
PZ6 46.38 PZ8 L597
Transformer for PZ8 £2.95.

Active Filter Unit 44.75.
Stereo FM Tuner 00.25.
IC12 040 Q I6's C8 each.
Post, etc. 20p per item.

PACKAGE DEALS
2 Z30, Stereo 60, PZ5
£16.75. Post 25p.
2 x 230, Stereo 60, PZ6
08.25. Post 25p.
2 x Z50, Stereo 60, PZ8
£20.25. Post 25p.
Transformer for PZ8 1245.

ALSO IN STOCK Post 20o.
2000 £23.75 3000 13140 NEW PROJECT 605 KIT

Post 50p each. 0045. Post 25p.
"BANDSPREAD" PORTABLE TO BUILD

Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
Also slow motion geared tuning,
600mW push-pull output, fibre glass
PVC covered cabinet, car aerial.
Attractive appearance and per-
formance.
TOTAL COST TO BUILD 048,

0.1,. 32p (Batt. 22p). All parts sold separately -Leaflet No. 2.
"7T" MEDIUM AND LONG WAVE PORTABLE (as previously
advertised) £6.98, p.p. 35p from stock -Leaflet No. I.

MORE OF EVERYTHING AT LOW PRICES ALWAYS AT HENRY'S
Send large S.A.E. with list for parts quote for your circuit or get a Catalogue -its all in there

Electronic Components,
Audio and Test Gear Centre
356 EDGWARE ROAD,
LONDON, W.2.
Tel : 01-402 4736

309'; -354" & "

High Fidelity Sales &
Demonstrations Centre
354 EDGWARE ROAD,
LONDON, W.2.
Tel: 01-402 5854

"356" OPEN SIX FULL DAYS

SLIDER CONTROLS -Top quality. 60mm singles and
gangs. Complete with knobs. 5K. 10K, 25K, 100K, 500K,
I meg, Log and Lin. 45p each, 10K, 25K, 50K, 100K, Log and
Lin ganged. 75p each. Post 1.5, 15p; 6 or more 20p.

P A . Disco Mail Orders. Special Bargain
& Lighting Centre Shop. Industrial Sales
309 EDGWARE ROAD, 303 EDGWARE ROAD,
LONDON, W.2. LONDON, W.2.
Tel: 01-723 6963 Tel: 01-723 1008'9

A WEEK 9 am to 6 pm MONDAY TO SATURDAY


