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ADGOLA Soldering

Instruments add to
your efficiency

ADCOLA 64

for Factory Bench

Line Assembly

A precision instrument—supplied
with standard 3/16” (4.756 mm)
diameter, detachable copper
chisel-face bit*.

Standard temp. 360° at 23
watts.

Special temps. from 250°c—
410°c.

*Additional Stock Bits

(iltustrated) available

COPPER
C —

B3 ;7 —32mm CHISEL FACE
——

B14 & — 24mm CHISEL FACE
= =3

B24 & — 475 mm SSREWDRIVER

B12 & — 4.75mm EVELET BIT

— 6.394 mm  CHISEL FACE

B58 =
LONG LIFE

BA42LL &  — 475mm  CHISEL FACE

CHISEL FACE

CHISEL FACE

B44LL _ SCREWDRIVER
& 475 mm  ooe

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.

*

Write for
D C O L price list
TRega Trade Mork and
catalogue

ADCOLA PRODUCTS LTD.,

(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.\W.4.

Telephone: 01-622 0291/3 - Telegrams: Soljoint London Telex » Telex: Adcola London 21851

EX RENTAL TV’s

177 2YEARS'GUARANTEE 19"
SLIMLINE SLIMLINE
405 ONLY FREE ILLUSTRATED 405/625

11.10.0 LIST OF TELEVISIONS BBC 2
£11.10. 177 19"—21"—23" 39 gns.

WIDE RANGE OF MODELS §
SIZES AND PRICES
DEMONSTRATIONS DAILY

CARR. INS.
30/-

RECORD PLAYER CABINET | TWO-YEAR GUARANTEED
/ 49/6 REGUNNED TUBES

&

70 & 90' 14in.—79,6, 17in.—99/6,
21in.—109/6. 110 17in., 19in. & 21in.
—109/6, 23" (not bonded)—129/6.
Exchanged Bowls. Carr. [0 6.

Cloth covered, Size 163" x 144" < 747
Takes any modern autochanger.
& P.7/6.

SPEAKERS GALORE. BRAND NEW IO,- P.&P. |- 2,780, 3}
250,47 100,3"%5780,7">4"and 8"x 3" 30

TRANSISTOR CASES, 4 FOR £1. Cloth covered, many colours. Size
94" <657 <347, P.&P.9/6. Similar cases in plastic,

RECORD PLAYER & TAPE MOTORS 10.- BRAND NEW P.&P. 3/6.

TRANSISTORS 2/6 EACH. OC44, OC45, OC71, OC8I, OC8ID, AFI 14,
AFI117, ACI28.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.12
Phone 01-478 6001-2-3 Stamp for Free List

PHOTOELECGCTRIC KIT

CONTENTS: 2 P.C. Chassis Boards, Chemicals, Etching Manual, Infra-Red Photo-
iransistor. Latching Relay, 2 Transistors, Condensers, Resistors, Gain Control,
Terminal Block, Flegant Case, Screws, etc. In fact everything you need to build a
fteady-Light Photo-3witch/Counter/Burglar Alarm, etc. (Project No. 1) which can be
modified tor modulaud light operation.

"&‘ PHOTOELECTRIC KIT

= 39/6
‘ Postage and Pack. 2/6 (UK)
PHOTOELECTRIC i ;‘M | i Commonwealth:
BURGLAR ALARM — 0 SURFACE MAIL 3/6

[InVISBLE BEAm 7P i ATR MAIL £1.0.0
| | ‘ Australia, New Zealand
—, | 8. Africa, Canada and U.S.A,

P 'g Also Essential Data Cirzuits
N and Plans for Building

10 Advanced Depigne

o
0“'

o~
INVISIBLE BEAM OPTICAL KIT

Everytbing needed (except plywood) for building: 1 Invisible-Beam Projector and
1 Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms,
Countera, Door Openers, etc.

CONTENTS: 2 lenses, 2 mirrors, 2 45-degree wooden blocks, Infra-red filter, projector
lamp holder, building plans, performance data, etc. Price 18/8, Postage and Pack.
1/6 (U.K.). Commouwealth: Surtace Mail 2/-; Air Mail 8/-,

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of staodard kit. Larger Lenses, Filter,
etc. Price 20/6. Postage and Pack. 1/6 (U.K.). Commonwealth: Surface Mail
2/8. Alr Mail 10/-.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-legs, Steady-light Photo-Switch, Burglar Alarm,
Door Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra-Red Sensitive Phototransistor, 3 Transistors, Chassis, Plastic
Case, Realstors, Screws, etc. Full Size Plans, Instructions, Data Sheet *10 Advanced
Photoeiectric Designs'’.

Price 18/8. Postage and Pack. 1/6 (U.K.). Commonwealih 2/-; Air Mail 4/-.

JUNIOR OPTICAL KIT

CONTENTS: 2 Lenses, Infra-red Filter, Lampholder, Bracket, Plans, etc. Every-
thing (except plywood) to build 1 miniature invisible beam projector and photocell
receiver for use with Junior Photoelectric Kit.

Price 10/6. Post and Pack. 1/6 (U.K.). Commonwealth: Burface Mail2/-; Air Mail 4/-

YORK ELECTRICS
335 BATTERSEA PARK ROAD, LONDON, S.W.l!

Send a S.A.E. for full details, a brief description and Photographs of ¢l Kits and alt
52 Rudio, Klectronic and Photovlectric Projects Assembled.




MONOLITHIC
INTEGRATED CIRCUIT
AMPLIFIER AND PRE-AMP

theworld’s most advanced high fidelity amplifier

The Sinclair 1C-10 is the world's first monolithic integrated circuit
high fidelity power amplifier and pre-amplifier. The circuit itself, a
chip of silicon only a twentieth of an inch square by a hundredth of an
inch thick, has an output 5 watts R.M.S. (10 watts peak). it contains
13 transistors (including two power types), 2 diodes, 1 Zener diode
and 18 resistors, formed simultaneously in the silicon by a series of
diffusions. The chip is encapsulated in a solid plastic package which
holds the meta! heat sink and connecting pins. This exciting device
is not only more rugged and reliable than any previous amplifier, it
also has considerable performance advantages. The mostimportant
are complete freedom from thermal runaway due to the close thermal
coupling between the output transistors and the bias diodes and
very low level of distortion.
The IC-10 is primarily intended as a full performance high fidelity
power and pre-amplifier, for which application it only requires the
addition of such components as tone and volume controls and a
battery or mains power supply. However, it is so designed that it
may be used simply in many other applications including car radios,
electronic organs, servo amplifiers (itis d.c. coupled throughout) etc.
The photographic masks required as part of the process of producing
monolithic 1.Cs are expensive but once made, the circuits can be
~produced with complete uniformity and at very low cost. This enables
us to cover every 1C-10 with the Sinclair guarantee of reliability.

=Sirnci=ir-
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B SPECIFICATIONS

Output 10 Watts peak, 5 Watts R.M.S. continuous.
Frequency response 5 Hz to 100 KHz+1dB.
Total harmonic distortion  Less than 1% at full output.

Load impedance 3 to 15 ohms.
Power gain 110dB (100,000,000,000 times) total.
Supply voltage 8 to 18 volts.
Size 1 X 0.4 X 0.2 inches.
Sensitivity 5mV.
Input impedance Adjustable externally up to

2.5 M ohms.

B CIRCUIT DESCRIPTION

The first three transistors are used in the pre-amp and the
remaining 10 in the power amplifier. Class AB output is
used with closely controlled guiescent current which is
independent of temperature. Generous negative feeq-
back is used round both sections and the amplifier is
completely free from crossover distortion at all supply
voltages, making battery operation eminently satis-
factory. ~

® APPLICATIONS

Each 1C-10 is sold with a very comprehensive manual
giving circuit and wiring diagrams for a farge number of
applications in addition to high fidelity. These include
stabilised power supplies, oscillators, etc. The pre-amp
section can be used as an R.F. or |.F. amplifier without
any additional transistors.

SINCLAIR

1C.10%".59/

POST FREE

SINCLAIR RADIONICS LIMITED
22 NEWMARKET ROAD - CAMBRIDGE

Tel. 0223-52731
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Project 60

laboratory standard modular high fidelity

Sinclair Project 60 comprises a range of modules which
connect together simply to form a complete stereo amplifier
with really excellent performance. So good, in fact, thatonly
2 or 3 amplifiers in the world can compare in overall per-
formance. Now with the addition of three new modules to
the range, the constructor has choice of assemblies with
either 20 or 40 watts output per channel, with or without
filter facilities.

The modules are: 1. The Z.30 and Z.50 high gain power
amplifiers, each of which is an immensely flexible unit in its
own right. 2. The Stereo 60 preamplifier and control unit.
3. The Active Filter Unit with both high and low audio fre-
" quency cut — offs. 4. The PZ.5 and PZ.6 power supplies. A
complete system could comprise, for example, two Z.30's
one Stereo-60, and ‘a PZ.5. The PZ.6 is stabilised and
should be used where the highest possible continuous
sine wave rating is required. An A.F.U. may be added as
required. In a normal domestic application, there will be no
significant difference between PZ.5 or PZ.6 unless loud-
speakers of very low efficiency are being used, in which
case the PZ.6 will be required. For assemblies using two

SINCLAIR RADIONICS LIMITED -

514

22 NEWMARKET ROAD - CAMBRIDGE

Z2.50's there is the new PZ.8 supply unit to ensure maximum
performance from these amplifiers.

All you need to assemble your Project 60 system is a
screwdriver and soldering iron. No technical skill or
knowledge whatsoever is required and, in the unlikely
event of you hitting a problem, our customer service and
advice department will put the matter right promptly and
willingly. Project 60 modules have been carefully designed
to fit into virtually all modern plinth or cabinets and only
holes need be drilled in the wood of the plinths to mount
the control unit and A.F.U. Any slight slip here will be
covered by the aluminium front panels of the Stereo 60. The
Project 60 manual gives all the buildings and operating
instructions you can possibly want, clearly and concisely.
Perhaps the greatest beauty of the system is that it is not
only flexible now but will remain so in the future as the
latest additions to the range show. A stereo F.M. tuner is
next to come. These and all other modules we introduce
will be compatible with those alreddy available and may be
added to your system at any time. And because Sinclair are
the largest producers of constructor modules in Europe.
Project 60 prices are remarkably low.

Telephone: 022352731

Sinci=ir-
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20 WATT R.M.S.
POWER AMPLIFIER
[ ] (40 WATTS PEAK)

The Z.30 together with the higher powered Z.50 are both of
advanced design using silicon epitaxial planar transistors
to achieve unsurpassed standards of performance.
Total harmonic distortion is an incredibly low 0-02% at full
output and all lower outputs. Whether you use the Z.30 or
Z.50 power amplifiers in your Project 60 system will depend
on personal preference, but they are both the same
physical size and may be used with other units in the
Project 60 range equally well. The Z,30 is unique in that it
may be used with any power source between 8 and 35 volts
without need for adjustment and may thus be driven from a
car battery for example. For operating from mains, for the
Z.30 use PZ.5 power supply unit for most domestic require-
ments, or PZ.6if you have very low efficiency loudspeakers.
For Z.50, use the PZ.5, PZ.6 or the PZ.8 described below.

Power Outputs

Z.30 15 watts R.M.S. into 8 ohms, using 35V/20 watts R.M.S. con-
tinuous into 3 ohms using 30 volts.

Z.50 40 watts R.M.S. into 3 ohms: 30 watts R.M.S. into 8 ohms,
continuous, using 50V.

Frequency response 30 to 300,000Hz + 1dB

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 34" x 24" x §”

STEREO 60 Preamp/Control unit

The Stereo 60 is a stereo preamplifier and control unit designed for
the Project 60 range but suitable for use with any high quality power
amplifier. Again silicon epitaxial planar transistors are used
throughout and great attention has been paid to achieving a really
high signal-to-noise ratio and excellent tracking between the two
channels. Input selection is by means of push buttons and accurate
equalisation is provided for all the usual inputs. The tone controls
are also very carefully designed and tested.

AGTIVE FILTER UNIT

For use between Stereo 60 unit and two Z.30s or Z.50s, the Active
Filter Unit matches the Stereo 60 in styling and is as easily mounted.
Itis 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 distortion are negligible by reason
of the careful design and generous negative feedback employed.

High Pass and
Low Pass

Two stages of filtering are incorporated—rumble
(high pass) and scratch (low pass).

Supply voitage—15 to 35V. Current—3mA

H.F cut-off (—3dB) variable from 28kHz to 5kHz and guaranteed
L.F cut-off ( —3dB) variable from 25Hz to 100Hz

Filterslope, both sections 12dB per octave - N
Distortion at 1kHz (35V supply) 0-02°, at rate

output

SINCLAIR POWER UNITS
PZ-5 Z%:zallgflised £4.19.6
PZ-6 35 volts £7.19.6
PZ-8 45 volts stabilised (less

stabilised
mains  transformers) for
use with Z2.50 £5.19.6

Built, tested

If at any time within 3 months of purchasing Project 60 moduies
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 purchase date. There will be a small charge for service
thereafter. No charge for postage by surface mail. Air-mail
charged at cost.

— g [ — |
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40 WATT R.M.S.
POWER AMPLIFIER
| (80 WATT PEAK)

APPLICATIONS

Hi-fi amplifier; car radio amplifier; record player amplifier fed
directly from pick-up; intercom; electronic music and instruments;
P.A.; laboratory work, etc. Full details for these and many other
applications are given in the manual supplied with the Z.30.

4
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10 mw 100mw

Power versus distortion curve
of Sinclair 2.30 amplifier.

2.30

Built, tested and
guaranteed with
circuits and 8 9/6
instructions manual

@ Input sensitivities—Radio—up to
3mV Mag. p.u.—3mV: correct to
R.ILA.A. curve +1dB; 20 to 25,000Hz.
Ceramic p.u.—up to 3mV: Aux.—
up to ImV.

® Output—250mV.

2.50

Built, tested and
guaranteed with
circuits and
instructions manual

109/6

® Tone controls—TREBLE +15 to
—15dB at |0KHz: BASS +15 to
— 15dB at 100Hz.

@® Power consumption SmA.

® Front panel—brushed aluminium
with black knobs and controls.

s A =AZa_ Built, tested

@ Signal-to-noise ratio—better than
70d

B.
@® Channel matching—within 1dB. @ Size 8§ 14 - 4in.

v @@

: ‘& ’ and guaranteed

£9.19.6
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0

3 %
G o
NP
of
% /
2t b
QLL_% L §
=3 50 1002
HIGH PASS

—

BUILDING A PROJECT 60
ASSEMBLY

The illustration here
shows quite clearly how
easily Project 60 can be
contained in one of
today's slim, modern
plinths. Very little space
is required to house these
Sinclair units, and within
the space of the motor
plinth, you can install a
stereo amplifier of the
very highest quality. If, for
example you have already
put together an assembly
as illustrated here, adding
the Active Filter Unit
would be very easy.

NAME i
ADDRESS




SINCLAIR

0.16

new elegance in an
outstanding loudspeaker

All the superb features which went to make the
Sinclair Q.14 have been incorporated in the new
Q.16 which gives an exciting new opportunity for
you to match your Sinclair equipment with modern
decor. Employing the same well proven acoustic
system in which materials, processing and styling
areusedin such aradical and successfuldeparture
from conventional design, the new Q.16 presents
an entirely new appearance with its attractive teak
surround and all-over special cellular foam front
chosen as much for its appearance as for its
ability to pass all audio frequencies without loss.
The Q.16 is compact and slim. Its new styling
makes it eminently suitable for shelf mounting,
but it is no less versatile than its famous pre-
decessor. Listen to a pair of Q.16s in stereo and
marvel at the standards of quality and clarity they
give.

smoothness.

SINCLAIR MICROM

Complete kit incl. earpiece, case,
solder and instructions in fitted
pock.

Specifications

Size: 49/6
P %1/ "x4" (46x33 X 13mm).

Woeight incl. batteries:

| oz. (28-35gm) approx. Inc. P{Tax
Tuning: .

Medium wave band with bandspread at  Reody buit, tested and guaran-

higher frequency end. teed, with earpiece.

Earpiece.

Magnetic type. inc. P{Tax
Case:

Black plastic with anodized aluminium front Mallory Mercury Cell RM675 (2 required)
panel, spun aluminium dial. each 2/9d.

USE THIS COUPON FOR MICROMATIC AND Q.16 ORDERS
r.To: SINCLAIR RADIONICS LIMITED, 22 NEWMARKET RdAD,
| CAMBRIDGE

Please send '

e e e |
|_money order. P.E.4/70_j

516

The Q.16 will handle loading up to 14 watts
R.M.S. and presents an 8 ohm impedance to
the amplifier output.
extends from 60 to 16,000 Hz. with exceptional
A specially designed driver
system is used in a sealed and contoured
pressure chamber to ensure good transient
response at all frequencies. Size: 93" square
x 432" deep from front to back.

ATIC

Frequency response

£8.19.6

POST FREE

The world's most success-
ful miniature radio

Considerably smaller than an ordinary box of
matches, this is a multi-stage A.M. receiver
meticulously designed to provide remarkable
standards of selectivity, power and quality.
Powerful A.G.C. is incorporated to counteract
fading from distant stations; bandspread at higher
frequencies makes reception of Radio 1 easy at all
times. Vernier type tuning plus the directional
properties of the self-contained special ferrite
rod aerial makes station separaticn much easier
than with many larger sets. The plug-in magnetic
earpiece which matches exactly with the output
provides wonderful standards of reproduction.
Everything including the batteries is contained
within the attractively designed case. Whether you
build your Micromatic or buy it ready built and
tested, you will find it as easy to take with you as
your wristwatch, and dependable under the
severest listening conditions.

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 LIMITED
22 NEWMARKET ROAD
CAMBRIDGE Tel. 0223 52731

Practical Electronics July 1970



newbury

SOUND EQUIPMENT

PRESENT THE LATEST MODULE

THE T2 — 20 WATTS ms)

AMPLIFIER WITH INTEGRAL PRE-AMP

This amazing
unft measures
only 31” x 21" yet
will  dellver up
to 25 Watts
rpeech and music
from a circuit
using the iatest
R.C.A. plastic
output transistors

CONTINUOUS POWER 20 WATTS INTO 4 OHMS
16 WATTS INTO 8 OHMS

10-30,000 Ht @ 10 WATTS 4 IdB
LESS THAN 0.25% DISTORTION @ 100mW & I5W
POWER GAIN 80dB INPUT 40mV into 10 Kilohms

ABSOLUTE SATISFACTION GUARANTEED

86/~ + 2/6 p. & p, 35 VOLT SUPPLY FOR TWO 6T2
MODULES 86/- + 4/6 p. & p.

ALSO ! ! FIVE ENCAPSULATED CIRCUITS
AT LESS THAN £1 EACH!

BRAND NEW FULLY GUARANTEED AND TESTED MODULES

POWER AMPLIFIER MODULE

Type 3T1

Ideal for intercoms, baby alarms, record -players,
etc. 9-12V operation.

19/6

500mWwW max imum output,
200mW for lessa than 5%
distortion. Power gain §0dB.

Input 40mV into 400 ohms.
3-15 ohms load. Frequency
response 35-45,000Hz 4 2dB.

ORGAN MODULE 17/6
Type 3TN

‘Will make the ideal basis fur either mounophonic
or polyphonic organs. Can be used aa a dlvider,
locking in to the correct frequency. Wil drive a
loudspeaker or can be fed into tone circuits,
amplifiers, etc.

Frequency rauge 30-6000Hz.
Power into 80 ochms loudapeaker
100mW, 9V operation.

MULTI-PURPOSE PRE-AMPLIFIER 19/6
Type 3TO

For use with the 3TI, ur as an impedance Luatcher,
high gain p p., headph: fler, ete. 1t
may be used as an oscillator or high fidelity
pr using the i feedback loops.

Input impedance and gain
fully variable up to 500 kilohms
and 40dB. Output impedance
300 ohms. Will deliver 30mW
into 16 ohms. Frequency
response 20-35,000Hz -+2dB.
Supply voltage 6-24V. Noise
level —60dB.

DUAL-YOLTAGE PRE-AMPLIFIER 17/6

Type ITO
For increasing

Galn 20-26dB. Input Impedance
50 kilohma. Frequency response
30-45,000Hz + 2dB. Bupply
voltages 8-24 and 200-500.

the input eensitivity of low gain

valve or t il B!
factor makes operation direct from H.T. lines
possible.

TACHOMETER MODULE

Type 2TN

For 4 or 6 cylinder, 6 or 12V positive or negative
earth vehicles. Will operate 200 microamp
to ImA meters on 12V and 200-500 microamp
meters on 8V. Buitable metera from 57/8, This
module will provide linear readings up to 10,000
r.p.m. If your car can provide the signal!

18/9

Please send H.AE. with
enquiries. We welcome your
problems! !
All orders to:—
NEWBURY 80UND

EQUIP!

21 Lancaster Court,

y
Lancaster Ave., Londos, §.E.27
Cash with order plua 1/~ p. & p.
Please cross all cheques and
P.O.e.

Quantity discounts. Trade
enquirles welcomed.

Callers by sppointment.

Practical Electronics July 1970

Trainfortomorrow'sworld
in Radio and Television
at The Pembridge College
of Electronics.

The next full-time 2 year College Diploma
Course which gives a thorough fundamental
training for radio and television engineers
starts on 2nd September, 1970.

The course includes theoretical and practical
instruction on Colour Television receivers and is
designed to cover the syllabus of the new City
and Guilds Radio, Television and Electronics
Technicians’ Course. Pembridge College
diplomas are awarded to successful students.

The way to get ahead in this fast growing
industry-——an industry that gives you many
far-reaching- opportunities—is to enrol now.
Minimum entrance requirements: “O" Level,
Senior Cambridge or equivalent in Mathematics
and English.

To : The Pembridge College of Electronics
(Dept. PE4), 34a Hereford Road, London, W.2.
Please send, without obligation, details of the
Full-time Course in Radio, Television and
Electronics.
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n T VRADIO & TV COMPONENTS (Acton) Ltd.
I 21d High Street, Acton, London, W.3
Also at 323 Edgware Road, London, W.2

ALL ORDERS BY POST TO OUR ACTON BRANCH
Terms C.W.0. All enquiries S.A.E.

This superb stereo system is a real price breakchrough. It comprises the VISCOUNT F.E.T. amplifier

on which full details are given below, the famous Garrard SP25 Mk.

Il (including teak veneer base

and transparent cover) with diamond cartridge or 2025 TC and the very successful DUO type 2

speakers.

Measuring 174in x 103in

6%in, the Duo type 2 speakers are beautifully finished in teak veneer

with matching vynair grills. They incorporate a 104in < 6}in drive unit and high frequency speaker,
both of which are of 3 ochms. impedance. The Duo speaker system is also available separately at

£6.6.0 each plus 15/-P_ & P.

Complete stereo system £41 plus £2.10.0 P. & P.

fM jée C//addl'c

Teak finished case

£9.10

PlusP. & P.7/6

SPECIFICATION:
Sensitivities for 10 watt output
at IKHz into 3 ohms. Tape Head: 3mV (at 3}

i.p.s.)Mag. PU.:2mV.Cer.P :80mV. Tuner: 100mYVY.
Aux. 100mV. Tape/Rec. Out Equalisation for each
input is correct to within +2dB (R.LA,A.) from 20Hz to 20KHz.

Tone Control Range: Boss: 13dB at 60Hz. Treble: +14dB at 15KHz. Total Dis-
tortion: {for 10 watt output) < i-5%. Signal Noise: < —60dB. A.C. Mains
200-250V. Size 124in long, 4}in deep, 23in high. Built and tested.

THE RELIANT Mk. 1l
SOLID STATE
GENERALPURPOSE AMPLIFIER

£7.5.0 Plus P. & P. 7/6

in teak finished case

SPECIFICATION: Oulpul 10
watts into a 3 ms speaker.
{1} for mike (IOmV) Inpu( (2) for

Rotee?

Inputs:

gram. radio (250mV) individual bass and trebie control.

Tronsistors: 4 silicon and three germanium. Mains input: 220/250

volts. Size: 10} 24in. Mk. | £6,10.0 plus 7/6 P. & P. Less teak finished
case.

ELEGANT SEVEN Mk. 1l (350mW Output)

7-transistor fully tunable M.W.-L.W. Superhet
portable. Set of parts. Complete with all components,
including ready etched and drilled prm(ed circuit board
—back printed for foolproof construction. MAINS
POWER PACK KIT: 9/6 extra.

£5.5.0 Plus P. & P.7/6. Circuit 2/6. Free with parts.

THE DORSET (600mW Output)

7-transistor fully tunable M.W.-L.W. Superhet
portable with baby alarm facility. Setof parts. The
latest modulated and pre-alignment techniques makes
this simple to build. Sizes: 12 x 8 x 3in.
MAINS POWER PACK KIT: 9/6 extra.

£5.5.0 Plus P. & P. 7/6. Circuit2/6. Free with parts.

j/e ?ldcounf F.E.T. Mk. | £14.5.0 riu.767 v

Hn;h fidelity transistor stereo amplifier employing field effect transistors. With
this feature and accompanying guaranteed specifications below, the Viscount
F.E.T. vastly surpasses amplifiers costing far more.

SPECIFICATION

Qutput per channel—I10W rms Controis—6 position selector switch

Frequency bandwidth 20Hz to 20ka (3 pos. stereo and 3 pos. mono),
IdB @ separate vol. controls for left and
Tortal distortion @ IkHz @ 9W 0:5%,. right channels, Bass 14dB
Input sensitivities—CER. P.U. 100mV {  60Hz; Treble (with D.P.S.
into3IMQN; Tuner 100mVY into onjoff) +{2dB « 10kHz.
100K 2 ; Tape 100mV into 100kQ. Tape recording output sockets on

Overload Factor—Better_than 26dB.
Signal to noise rano—70dB on all
inputs (with vol. max

each channel.
Size 124in x 6in 2¢in in teak-
finished case. Built and tested.

Mk. 11 (MAG P. U ) £15.15.0  Posc & packing 10/- extra.
Specification same as Mk. but wn(h Spec. on Mag. P.U. 3mV = IkHz input
the following inputs: Mag impedance 47k{). Fully equalised to.

CER. P.U. Tuner. within = 1dB RIAA,

ratio—&65dB (vol.

Signal to noise
max.).

A.C. Mains 200-250V

An extremely reliable general purpose
valveamplifier. Its rugged construction
yet space age styling and design makes
it by far the best value for money.
TECHNICAL SPECIFICATIONS
3 electronically mixed channels, with 2
inputs perchannel, enables the use of 6
separate instruments at the same time.
The volume controls for each channel
are located directly above the corres-
ponding input sockets. Sensitivities
and Input Impedances. Channels |
and 2 4mVY at 470K, These 2 channels
(4 inputs) are suitable for microphone
or guitars. Channels 3 and 4 300mV
at Im. Suitable for most high output
input sensitivity relative to 10W output.
Tone Controls are common to all inputs. Bass Boost +12dB at 60 Hz/s. Bass Cut
—13dB at 60 Hz/s. Treble Boost + 11dB at IS KHz/s. Treble Cut —12dB at
ISKHx/s. With bass and treble controls cencral —3dB points are 30Hz/s and 20
KHz/s. Power output. For speech and music 50 watts rms. 100 watts peak.
For sustained music 45 watts rms. 90 watts peak. For sinc wave 385 watts rms.
Nearly B0 watts peak. Total distortion at rated output 3-2% at IKHz/s. Total
distortion at 20 watts 0-15% at IKHz/s. Negative feed back 20dB at |KHz/fs.
Slgnal to noise ratio 60d8. Mains voltages. Adjustable from 200-250V.
A.C. 50-60Hz/s. A protective fuse is located at the rear of unit. Output imped-
ance 3, 8 and |5 ohms.

50 WATT AMPLIFIER

Price £28.10.0

Plus 20/- P. & P.

instruments (gram, tuner, organ, etc.).
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LIQUIDATED STOCK

DANSETTE

TOURISTE MIK3

CAR RADIO , !

W

Beautifully designed to blend with the interiors of
all cars. Permeability tuning and long wave loading n \S
coils ensures excellent tracking, sensitivity and module and tuner together with compre-

selectivity on both wave bands. R.F. sensitivity at  hensive instructions guarantees success

I MHz is better than 8 micro volts. Power output  first time. 12 volts negative or positive

into 3 ohm speaker is 3 watts. Pre-aligned I.F.  earth. Size 77~ 2" v 41" deep.

Originally sold complete for £15.4.6

SET OF PARTS £6.6.o sTerar

Speaker, baffle and fixing kit 25/- extra plus 4 - P. & P.

Circuit diagram 2/é, free with parts.

RADIO & TV COMPONENTS (ACTON) LTD.

Post orders to:—21d High Street, Acton, London, W.3

Also at 323 Edgware Road, London, W.2
Goods not despatched outside U.K. Terms CW.O, All Enquiries S.AE.

The New Picture-Book’way of learning
B ASI ELECTRICITY (5voLS)
ELECTRONICS (6voLs)

You'll find it easy to lecarn with this out- the latest research into simplified learning
standingly successful NEW PICTORIAL .techniques. This has proved that the
METHOD—the essential facts are explained PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and quickest and soundest way of gaining mastery
cach is illustrated by *an accurate, cartoon- over these subjects.

type drawing. The books are based on TO TRY IT, IS TO PROVE IT

; [ P R R R R R R R A E R R BB R R B OB
&:;ﬁf;ﬁim{_‘.ﬁ:fj gl To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, BROMLEY, KENT BR2 7HP
training mechanics and Please send me WITHOUT OBLIGATION TO PURCHASE, one of the

technicians in Elec- . above sets on 7 DAYS FREE TRIAL, I wil either return set, carriage paid,
tricity, Radio and in good condition within 7 days or send the following amounts. BASIC
Electronics. [} ELECTRICITY 75/-. Cash Price or Down Payment of 20/~ followed by 3
fortnightly payments of 20- each. BASIC ELECTRONICS 90/-. Cash

WHAT READERS SAY . Price or Down Payment of 20/- followed by 4 fortnightly payyentag{écﬂ{’;
eacl .

h. This offer applies to UNITED XINGDCM ONL

o carefu//y written . . . customers cash with order, prices as above.
... 1 am very satisfied with these carefully written and well L
expressed manuals . . . A.W. | Shanklin. . Tick Set required (Only one ser allowed on free trial)
‘.. . valuable assistance . .. a BASIC ELECTRICITY [ | BASIC ELECTRONICS | |
... Your valuable assistance has enabled me to find a good : : R
position as a Radio and TV Engineer . . . D.S., Bristol. . Prices include Postage and Packing.
C ] SIGMATUIE ..ottt
... they are invaluable ; ved of parent or guardian)
. I find that as a base for a course in Electronics they are . (If under 18 signature required of p g
invaluable and | have yet to ftind anything even to approach . NAME ... iy s T S— -
the same standard . . . H.N., Rotherham. BLOCK LETTERS
A TECH-PRESS PUBLICATION FULL POSTAL

POST NOW FOR THIS OFFER 7! ADDRESS. . ... ...
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Modern Clear Plaatic Design.

23in ~ 1in.

CRESCENTHAHIU 10

T t40 MAYES RD. N.22

WESTON MILLIAMMETER

1M/A full scale calibration 0-

45[- ruezsrocr.

SHELF UNIT

Two teak finish shelves on a black {frame
(overall size: 28in :¢ 25in -: 12in). Ideal for
hi fi equipment: amplifiers, speaker cabinets
etc. The perfect answer for housing unit
audio and equipment. This unit is wall

mounting.
50’- Plus 86 P. & P.

100, 2iin

IMPORTED PANEL METERS

BATTERY ELIMINATOR

EMI SET 850

A complete speaker system IN KIT FORM, We supply a
modern styled teak finish cabinet with black front.
Overnll dimensione: I4in *: 9in 32 9in. Made to a very
high standard. A 6lin EMI woofer. A 3In tweeter.

All have standard fittings for average Mics.
Desk Stand 141ln extended length .. .
M84. 3-8ection floor stand, 4t 8in E/L
MF#11. 2-8ection floor stand. 5t E/L
BMSI. b1t floor stand with 21t 9in boom
BMB82. Super qualily boom stand .
Plus 5/~ P. & P.

STANDARD GOOSE NECKS

(will fit our mic. stands)

8in
12in .. oo go ag
Plus 1/6 P. & P.

' 2 Y i caddi
& Pl rour A crossover network. Acoustic wadding. Output
KA-38C 11in x 13in. 50uA, 100114, KA-65C 3fin  3iIn. 300V, % meter A:guﬂé‘:ulvﬂuztr::"::ﬁr “,‘(‘om:l:é terminals, wire and fixing hardware.  Npecificationr  Max. power,
BOOuA,"oAM/A, . IA. R meter BO0A, TM/A. Allat a.c. maine through this compact | 10" watts; frequency, 65-20kHz; imp B-15 ohme.
300V, 4 i . 2 5
IM/A, A 5&9’6 o 39,6 I;qu J‘K,G :l;;::;?tnr. 2tn 2n 3in Kit price 9 GnS. Plus 7/6 P. & P.
P. &P 41 volt .. 20/8
All modern design and made tv high standards. 6 volt . 29/6
9 volt ... .. 29/¢|S. G. BROWN HEADPHONES
L ith «
MICROPHONE STANDS ;’)fugv?:)t f,‘:ﬁ‘ﬁ,l::“‘:g?ﬂ“‘mo and Used! But in goud working condition. 7
These Type "'F'' phones are 4,000Q imp., 9 /

39/6 Pus 2 pos pocuen

10/-

and a bargain at

Plus 2/- P. & P. per pair

TTC G105

Phono pre-amp EI1311: input,

Tape pre-amp E1312, as above.
Mic. pre-amp E1313, as above.
Power amplifier E131t4: input,
gain, 20db, 300M/W; power, 9-volt

200-1kHz; output, B0M/W; power,9V; current, I6M/A.

lamp, 6V 150M/A.
‘We also stock the morse code practice modules in this range.

ALLAT 25[- Pluso-Poar.

SOLID STATE BLOCK MODULES

28db; max. out, 3-volt: max. in, 50M/V; power,
WV,

Electronie organ, tone osc. E1315: tone freq.,

Dual! flasher E1318: flasher time, 1/4 secs; power, 6V; current, 150M/A;

SONOTONE 9TAHC

Ceramio cartridge dlamond stylus. High quality mported headphones.
Plus 2/6 P. & P. 1,000 per phone .. .. .. . .. 15/11
2,000} per phone .. .. .. . .. . 1%/8

— — Plus 2/~ P. & P. per pair
= COMPONENTS CORNER

100K; gain, :%ku.r. 2 '] %h‘; . 8in one sinlgd pr(l)gwd cireuit board 2/- each
! g PR 100 type rectifier 800 p.i.v. To0M/A 3/8 each
EMi LOUDSPEAKER 450] 4 pin transistor holders a sa 8¢ each
10 watts. 13in . 8in + two 2-23in{ 2tin 80 ohm loudepeaker 5/8 each
tweeters and crossover. All wired{ 24in 25 ohm loudspeaker 5/8 each
1.000 ohws; |and ready for use. This ever-|21in 8 ohni loudspeaker ao 6/8 each
die. ’ | popular 480. 1n 3-8-15 ohm imp.{ U2 battery holders (blue plastic) a 1/- each
65 N Flick switches 1}in dolly mains type 3/8 each
[- Pas e ar. Model motors 6-12 volt .. .. 4/8 each
—_— 10 ohm W/W pot loudapeaker control 2/ each
EMI Loudspeaker Set 350] OC81 double heat clips.. Ao ao 84 each
20 watts. 20-20 k/c. 8 and 15 ohma, | TAP¢ recorder rev counters .. B/~ each

Send

£6-19-6. rs7spr. & p.

Please inctude P. & P,
3/~ for our Component Catalogue and Flog Lists

NEW! HANDY! TIDY!

multi-drawer
1-N-T-E-R-L-0-C-K-1-N-G

EVERYTHING
IN ITS
PLACE!

Newest, neatest system ever devised for storing
small parts and components: resistors, capaci-
tors, 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 (Sins x 2}ins x 2{ins)
Usually 2/6 each, OUR PRICE: 24/- DOZEN
DOUBLE UNITS (5ins x 44ins x 2{ins)
Usually 4/6 each, OUR PRICE: 40/- DOZEN

PLUS QUANTITY DISCOUNTS!
Order £5and over DEDUCT /- in the £
Orders £10 and over DEDUCT |/6in the £
Orders £20 and over DEDUCT 2/- in the £

PACKING/POSTAGE/CARRIAGE: Add 6/- to

all orders under Orders £3 and over,
packing/postage/carriage free,

QUOTATIONS FOR LARGER QUANTITIES
I leq'sn r l
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(Dept. PE7) 31 ALBERT RD.
HENDON, LONDON. NW4

The BATTERIES That
Won't Let You Down!

Mallory RECHARGABLE cells
inU2 and Penlite U7sizes
Kestral Battery Charging Unit

Uses:

Tape recorders, Portable
radio and TV, Radio controlled mo
aircraft and boats, Cine cameras,
Cordless shavers and other battery appliances.

Whenever you must have PRICES
utterly dependable battery Batgor;osl U2
power—then these new | *9uiv-2%-
Mallory  Alkaline-Manga- :::i‘;f'm’-_"

nese rechargeable cells
will provide it. The cells can
be recharged many times, a
simple job with the Kestrel
Charging Unit which has
been specially designed for
these new type batteries,

Charging unit
79/6 with one
battery holder

Sole
Distributors
for Chargers
and batteries

Bush &Meissnr

275 West End Lane, London, N.W.6. 01-794 9611

[ o
MULLARD POLYESTER CAPACITORS

All values are in microfarads.

160V, 10%: 001, 0-015, 0-022, 0-033,
0:047, 5d. 0-068, 6d. 0-1,0:15, 8d. 0-22, 9d.
0:33, I/~ 0-47, 1/2, 0-68, 1/9. 1-0, 2/2.
400V, 10%: 0-001, 0-0015, 0:0022, 0-0033,
0 , 0 ,_0-01, 0015, 5d. 22,
0:033, 6d. 0-047, 0-068, 0-1, 8d. 0-15, 1/~
0-22, 1/2. 0-33, 1/9. 0-47, 2/2.

MULLARD ELECTROLYTICS

Miniature series. Tolerance —10% to
+50%. All 11d each.

4V 8 32 64 125 250 400
64V 64 25 50 100 200 320
1oV 4 16 kvl 64 125 200
16V 25 10 20 40 80 125
25V 1-6 64 125 25 50 80
40V I 4 8 16 32 50
64V 0-64 25 S 0 20 32

CARBON FILM RESISTORS.

High stability, very low noise, carbon film

construction, E12 series 4R7 to
Prices—per ohmic value

each 10 100 1,000
0-5W 5% [FT] 172 10/6 97/¢

SKELETON PRESET CONTROLS

Carbon construction. Linear track only

available. 100, 250 and 500 ohms to 5m.

Horizontal or vertical mounting on 0-1
atrix board. Miniature 0-33WV 9d each.

F‘
No minimum order charge. Please add

1/~ postage and packing per order. Export
enquiries particularly welcome. Return of
post service. No discount to trade avail-
able. Cash with order only. Send your
name and address for our catalogue.

’

L. M. JONES (Electronic Components)

304 Avery Hill Road
London, S.E.9
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DE-LUXE 8TEREQ
HEADPHONES

With soft rubber
carpieces. Imped-
ance 8-16ohme. Fre-
quency responae 23-
13,000Hz. With
lead and stereo plug.
P.

| —
i Tore
Only 59/8, P.

-
o0 um;sujnml! /6.

Enables BRITISH MADE TOP QUALITY
trnnsi_stor g . PVC 225t 5/8 P

e quip - N B . Poly 6001t 10/6 P.

ent t be | . PVC 9001t 10/~ P.
operated K 5in . 1,200t 15/- P.

from v’_".‘c- 8%in L. P. 1,2001t 12/8 P.

maine. 6/9 8tin D.P ¥y 1,8001¢t 22/6 P.

12V mtput 7in 8P O 1.2001t 12/8 P
setector k Tin L.P © 18001t

switch and ouv/oft switch. Case size
4in ¢ 2}in « 2in, complete with mains
lead, connecting leads and instructions.
598/8, P. & P. 3/6.

Overload protection
20,000 ochms per voit:
a. volts 10,
260, 1,000V :
126; &
d.e. current

1 —250mA
Resistance 0—60kQ
0-—-86MQ; decibels
—20 to +22dB. Bize
of meter 4}in < 3§in x 1in. Complete with
leather cane. 85/ P. & P. 3/6.

T

20,000 ohms per volt;
d.c. voltage 5, 25, 50,
250, 600V, 2-5kV ("‘0 000
ohms per  volt), a.c.
voltage 10. 50, 100, 500,
1,000V (10,000 ohms
per volt): d.c. current
0-50p24, 0-2-5mA,
0-250mA ; resistance
0-6k 2, 0 6MQ (300 ohms and 30k at
centre seale); capacitance 10F to 0-00ImF,
G-001uF to 0-1uF; decibels — 20 to +22dB.
Size 41in ~ 3tin tin. 71/, P. & P. 3/€

An attractive alternative for the enthusiast
prepared to assemble these excellent
modules to make a stereo assembly.

Z30 24W Power Amplifier, 89/8 (2 re-
quired).

8tereo Rixty Control/Preamplifier, £8.19.6.
PZ5 Power SBupply Unit, £4,19.6. Project
60 is supplied complete with instruction
manual and templates for plinth mounting.

SINCLAIR PROJECT 80 PACKAGE DEAL.
PRICE19Gns. P. & P.12/6.

SINCLAIR 1C-10 INTEGRATED CIRCUIT
10W Amplifier. Bize only lin x 0-4in
0-2in. A true hi-fl amplifier complete with
inanual giving details of A wide range of
applications and instructions. Guaranteed
5 years. ONLY 58/6. P. & 1. 1/8.
SPECIAL TRANSFORMER FOR OPERA-

TING BINC! 1C-10 from a.c. mains
230/250V. Output 13V at 0-5A. 16/8.

Yin D.P. 2,4001t
Tin T.p¢ - 3.6004t
€60 Cassette (Lib
('90  Cagsette (Libr:

A fautastic  stereo
amplifier made
exclusively for
Lind-Air and
represents consider-
able advance i
aolid state stereo
amplifiers.  Inputs
for gram and radio
tuner and  pro-
vigion for direct
tape recording.

Attractive and modern frout panel with bass, treble

balance and volume controls also on/off and stereo/mono switch. Output
W per channel music power. Frequency response 40-20,000Hz 8-16 ohm

speaker matching. Size 16}in> Hin

4in.

LIND-AIR PRICE £24 P. & P. 10/-

WHARFEDALE
SPEAKER KITS

Cy lete with all
building into suitable cahinets.
Unit 3 Kit . 211.19.8 each
221 palr

£18.0.0 each

Unit 4 Kit .
£23.10.0 each

28 Gns. pair
Unit 5 Kit .
39 Gns. pair

P. &P 10/ each, 15/ pair

TELETON SAQ203
TRANSISTOR STEREO
AMPLIFIER

Superb qunlity hi-fi. 10W  per
channel music power. Inputa for
gram (magnetic and crystal), tuner
and auxiliary, Tape record output.
(ontrols: volume, balance, bass,
treble.  Attractive oiled walnut
cabinet with brushed aluminium
front panel.

List Price £2

Our Pr|7ce 22 Gns.

P. & P.10/-.

SAVE ON AKAI!

AKAL 4000 Stereo Tape Recorder
List Price £124.18.0.

Our Price 99 Gns.

t'arr. 30/

AKAl 4000D BTEREO TAPE
DECK. (Asillus.)
List Price £89.19.1.

Our Price 69 Gns.

Carr. 30/

SPECIAL
LIND-AIR OFFER!

ROTEL 100 AMP
STEREO
AMPLIFIER

Fully transistorised  with  all
facilities for the home hi-ti system.

List price £46
Our Price £37.10.0

Carr. 10/

18/19,25 & 53 TOTTENHAM CT. ROAD, LONDON W.1.

VHF AIRCRAFT

BAND CONVERTOR

When placed within
lin ot a MW band
radio full coverage of
VHF  Aircraft Band
108-135Mc/s  can
obtained. All tramlsbor
9V battery operation.
Fully tunable 18}in < 7
nectnon uleacoplc aerial.
Mize 23 x 1iin.
79/6, l’ & P. 3/6.

E1311, PHONO PRE-
AMPLIFIER i

2in

Built-in

characteristica

abling low output

magnetic  pick-up

v cartridges toc be

amplified up to IV. Input 100 kQ
Gain 28dB. Max. output 3V. Max. input
30mY. Distortion 0-15%, nt 1\ level).
Power supply 9-12V. 29/6, P,/
E1315. ELECTRONIC ORGAN TONE
OSCILLATOR. Used in conjunction with
an organ keyboard, variable resistances
and a 9V power supply, this module acts as
the oscillator unit for an electronic organ.
Tone Frequency 200-1,000Hz. Output
80mW. Current 15mA. 25/, I'. & P, 2/,
E1316. MORSE CODE OSCILLATOR., A
transistorised morse code  oscillator
(buzzer) to be uvsed in conjunction with an
operating key. Suitable for direct con-
nection to a loudspeaker. Tone freq.
400Hz. Power output 80mW. Power
supply 3-9V. Current 45mA, 25/-..
P& P2/,

225 T/C with stereo cartridge .
3000 with Sonotone 9TAHCD
sterco cartndgc B
NP2 Mk. 11 . 5
SLE5B .
Ba{le and cover for above.
AP75

Base aid tover for above -
P, &-P. Decks, 12/6; Base anid Cmer.
l)eck/“ue/(,over, 17/6.

SPECIAL 0
HP25 Mk. II with base

8P25 Mk. 1I with Sonotone
YTAHCD cartridge and base . .

P&
Sonotone 9TAHCD cartridge . . .
P

All Mail Orders and correspondence to Dept L4/7,
Kirkman House, 54a Tottenham Court Road,
London, W.1. Tel: 01-580 7041/2.

Telephone: 01-580 2255/4532/767
Open 9-6 pm. Monday to Saturday. Thursday until 7pm.
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CAR LIGHT FLASHERS
Heavy duty light
flasher employs a
condenser discharge
principle operating
on electro mechani-
cal relay. (A8 inset.)

Housed in strong
plauuc case. Flash-
ing rate between

no 120 per minute,
2 volt DC opera-
Maumuni load 6 amps.  Size £ 11/16"
Hupplied brand new at a fraction

¢ cach. P. & P. 2/6,

tion
dia, x 47,
of original cost. @
(3 for 17'6, P. & P. 4/6.)

CLASS D WAVEMETERS

A cryatal controlled hetero-

dyne  frequency  meter
covering 1-7-8 Mc/s.
Operation on 8V d.ec,
Ideal for { use,

UNR-30 4-BAND COMMUNICATION
RECEIVER
Covering 5560 Kc/a-30 Mc/a. lucorpdrates BFO, Built- IlI
speaker and phone jack. Metal cabinet. Operation 220,
240V, u.c. Supplied brand new, guaranteed wn,h
inatructions. . Carr. 7/6

13 gns.

TRIO JR-310 NEW AMATEUR BAND
:g;o{’obsﬂﬂE RECEIVER. In stock.

LAFAYE] TE SULII] STATE HAGOO RECEIVER

S5B AMATEUR AND SHORT

FET front end @ 2 mechanical filters ® Huge
dial ® Product detector ® Variable BFO ® Noise
limiter ® S meter ® 24in Bandspread ® 230V
2.c./12V d.c, neg. earth operation ® RP gain
control. 8ize 15in  9lin  8}in, Weight 181b,
EXCEPTIONAL VALUE. 245. Carr. 10/-. 8.A.E,
for full details,

Available in good used con-
dition. #5,19.8, Carr. 7/8,
or brand new with acces-
sories. £7.19.8, Carr. 76,

CLASS D WAVEMETERS No. 2
Crystal controlled. 1-2-19  Mc/s. Mains
or 12V l.c. operation. Complete with
calibration charts. Excellent condition.
#12,10.0, Carr. 30/-.

R209 MK 11 COMMUNICATION RECEIVER
11 valve high grade communication receiver
suitable for tropical use. 1-20 Mc/s on 4
bands. AM/CW/FM operation. lncorpor.
atee precieion vernier driver, BFO. Aerial
trimmer, inter.
nal npenker and
12 d.c. in-
power
supply. Sup-
plied in excel-
lent condition,
fully tested and
checked.

£l 5 Carr. 20/-.

TYPE 13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general pur.
pose D/B oacliioscope.

T.B. 2 ¢/s-750 ke/fs.
Bandwldth 50 Mcja.
Sensitivity 33 mV/CM.

Operating voltage 0/110/
"00/"50 V. a.e. Supplied
in excellent working con-
dition. £22,10.¢ or com-
plete with all acceasories,
probe, leads, lid,
225, Carriage 30/-.

MARCONI CT44/
TF956 AF
ABSORPTION
WATTMETER

1 gwatt to 6
220, Carr.20/-,

waits,

etc.’

TRIO COMMUNICATION
RECEIVER MOQDEL 9R-59DE

4 band receiver covering 550Kc/s to 30Mc/s.
coutinuous and electrical bandspread on 190, 15, 20,
40 and 80 metres. 8 valve plus 7 diode circuit.
-4/8 ohmn output and phone fack. 38B-CW @ ANL
® Variable BFO @ 8 meter @ Sep, bandspread
dial @ IF 445Kc/s @ Audio output 1-6W. @
Variable RF and AF gain controls. 115/250V
A.C. Maing. Beautifully designed. Size: 7 15 <
With instruction wmanual and service data, 242 Carriage paid.

10in.
TRIO COMMUNICATION TYPE HEADPHONES Nornully 85.19.6.
OUR PRICE £3.15.0 if purchased with above receiver.

TRIO JR-5008E 10-80 Meire TRIO T8 510 AMATEUR TRANSCEIVER
AMATEUR RECEIVER £65 with speaker and mains P.8.U. £180

UR-1A SOLID STATE COMMUNICATION RECEIVER

4 bands covering 5560 Ke/a-30 me/s con-
tinuous. SHpecial features are use of FET
transistors, 8 meter, built in speaker and
telescopic aerial, variable BFO for 88B recep-
tion, noise linilter, bandspread control, sensi-
tivity control. Output for low impedance
headphones. Operation 220/240 volt A.C. or
12 volt D.C. 8ize 12}” » 43" v 7". Excellent
value. ONLY 224, Carr. 7'6.

LAFAYETTE HA 800 6-BAND AMATEUR
RECEIVER. £57.10,0. Carr. Paid.

RCA COMMUNICATION

RECEIVER AR88D

Latest release by ministry BRAND NEW in
original cases. 110-250V a.c. operation. Fre-
guency In 6 Bands. 536Kc/s-32Mc/s continuous.
Output impedance 2:5-600 ohms., Incorporating
crystal filter, noise limiter, variable BFO, variable
selectivity, ete. Price 2885, Carr. £2

A=A

lm i Iu’uudumu il

LAFAYETTE PF-60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver covering
152-174 Me/s. Fully tuneable or crystal controlled
(not supplied) fur fixe:l frequency operation. In-
corporates 4 INTEGRATED CIRCUITS. Bailt
In speaker and illuminated dial. Squelch and vol-
ume controle. Tape recorder output. 75Q aerial
input. Headphone jack. Operation 230V, A.C."
D.C. Neg. earth. £37.10.0. Carr.}

BOLARTRON CD. 71182 DOUBLE BEAM

OBCILLOSCOPES. D.C.to %"Me/a. Perfect
order. #85, Carr. 50/-. Few avalluble less
C.R.T. 225, Carr. 50/-.

T0-2 PORTABLE
0SCILLOSCOPE

A general purpose low
cost  economy osclllo-
acope for everyday use.
Y amp, Bandwidth
2 CP8=1 MHZ. Imput
imp. 2 megQ} 26 P.F.
Iluminated acale. 2in.
tube. 115 < 180 -
230mm. Welght 81b.
220/240 V a.c. Supplied
brand new with hand-
book. $22,10.0, Carr.10/-.

TRANSISTORISED L.C.R. A.C.

MEASURING BRIDGE
A npew portable
bridge offerlng ex-
cellent range and
accuracy at low
cost. Ranges: R.
112-11-1 megn
l/olv

ges -2

41110mFd, 6
Ranges —2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges - 1°;. Bridge Voltnge at
1,000 cps. Operated from 9 volts. 1 00u:A.
Meter indication. Attractive 2 tone metal
case. Rize 7} b :%in. 820, P, & P. 5/-.
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TELETON MODEL CR 10T AM/FM STEREO TUNER AMPLIFIER
A pew moiel from Teleton. 31 solid state
devices.  4--- 4 watt output. luputs for
cerami¢/crystal cartridge. Frequency range
AM 540-1600 KHz FM 88-108 MHz.  Auto-
inatic FM stereo receptlon. Stereo indicator.

Controls: Tuning, function selector, Tone
and R & L volume controls. AFC switch.
Stereo headphone socket. Hize: 1337 - 31"
© 91" approx. Price £34.
CLEAR PLASTIC PANEL METERS
First grade quality Moving Coil panel nieters.
Type MR 38P. l"/,,!n square fronts.
500 0-500p A 27/8 50mA ....... 27/6 150V. D.C....27/8
100mA . .27,
150mA .
2mA 200mA .
SmA 300mA .
600mA
760mA . . D
1 amp.. iy
2 amp 10V. D
5 amp 20V, D.C.....
20ma 100V. D.C....

Rend g.a.e, for leaflet.

Full range of other aizes in stock.

POWER RHEO ‘

High quality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex-stock 8ingle hole fixing, }in. dia. shafts. Bulk quantities available.

25 WATT. 10/25/50/100/250/500/1,000/1,600/2,500 or 5,000 ohms, 14/8. I’. & I’. 1,65,
50 WATT., 10/25/50/100/260/500/1,000/2,500 or. 6 ,000 ohm!, 21/-. P. & P.1/6.
100 WATT. 1/5/ 10/"6/50/100/"60’600/1 000 or 2,500 chme, 27/6. I & P, /6.
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CRYSTAL CALIBRATORS No. (0
Bmall portable crystal
controlled wavemeter.
8ize 77 471" x4". Fre-
quency range 600 Kc/s.
10 Mc/s (up to 30 Mc/s
on harmonics). Cali-
brated dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.
0.3A. Excellent con-
dition. 89/8, Carr. 7/6.

T.E.40

HIGH SENSITIVITY
A.C. VOLTMETER
10 meg‘ lnput 10 ranges:
01 / - 17371
3/10/60/100/600\

4efs.o1-2Mc/a.
Declbels —40 to +50dB.
Supplied brand new
complete with leads and

instructions. Operation
230V a.c. £17.10.0,
Carr. /-,

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Kc/s on 2 ranges. Output
5000 or 5k 2. Operation 200/250V. A.C.
Supplied in perfect order. £12.10.0. Carr.
10,

TE-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c. volts
1-5-1,600V. A.c. volts
1:5-1,500V. Reslstance
up to 1,000 megohms.
290/240V a.c. operation.
Complete with probe and
instructions,  $£17.10.0.
P. & P, 6/-. Addltional
Probes available: R.F
36/, H.V. 42/6,

COSSOR 1049 DOUBLE BEAM

OSCILLOSCOPES
D.c. coupled, Band width lke/s.
order. #25, Carr. 30/-.

AM/FM SIGNAL GENERATORS
Oscillator Test No.

re=< S 0

Perfect

A high quality
| precision instru-
P\ ment made for the
3| ministry by Alrmec.
o4

Frequency  cover-
gt age 20-80Mc/s, AM
— (.W./FM. Incor-
porates precision dial, level meter, precision
attenuator V- 100mV. Operatlon from

12V d.c. or 0/110/200/250V a.c. Bize
12 <8! - 9in. Supplied in  brand new
condition complete with all connectors

fully tested. 245. Carr.20/-.

PLESSEY SL 403A
3 watt Integrated Amplifier Circuit
49/8 POST PAID

EDDYSTONE VHF RECEIVERS MODEL
770R. 19-163 Mc's. Excellent ¢ ondition. $180

TE-16A  Transistorised
8ignal Generator, 5 ranges
400 kHz-30 mHz. An
| inexpensive instrument
for the handyman. Oper-
ateaon 9v battery, Wide,
easy to read scale.
#00 kHz modulation.
53 v 8] <31, Complete
with instructions and
leads. £7.19.6. P.&P. 4/-.

HOSIDEN DH-02S STEREQ HEADPHONES

Wounderful value and
excellent perfor-
mance combined.
Adjustable head-

band. 8 ohm
xmpedd.nce
20-12,000 ¢
Lomplete with lead * A\
and stereo ij plug.
ONLY
&P. _/h

AUTO TRANSFORMERS
0/115/230v. Step up or step down. Fully
shrouded.

150 W, L& P JIG

G. W. SMITH
& CO (RADIO) LTD.

Also see oppos. page
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ARF-100 COMBINED AF-RF

SIGNAL GENERATOR

AF, SINE WAVE
20-200,000 cle,
wave 20—
c/s.
HIGH IMP, 21V,
P/P600Q 3-8 V. P/P.
B TF 100  kc/sa-300
Mc/s. Variable R.F.
attenuation int/ext. modulation. Incorpor.
ates dual purpose meter to monitor AF out-
put and % mod. on R.F 220/240 V a.c.
$32,10.0. Carr. 7/6.

TE-20RF SIGNAL GENERATOR
Aeeurate wide range mgnal generator cover-
ing 120 kc/s-260
Mc/s on ¢ bands.
Directly calibrated
variable R.F. at-
tenuator. Operation
200/240V a.c.
Brand new with in-
struction. 7£5.15,0.
P & P.7/6. S.AE.
for details.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

8ine: 20c¢/s to
200 kefs on 4
bands. Sguare :
20c/s to 30 ke/s.
Output imped-
ance 5,000 ochms.
200/250V. A.C.
Hupplied brand
new and guaran-
teed with instruc-
£16.10.0. Carr. 7/8.

MARCONI TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully téeted.
#20. Carr. 15/- o
LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER
2pF-2,000 mid
@ ohms-20¢
megohme.  Also

tion manual and leads.

checks impe-
dance, turns
ratio, insula-
tion,  200/260V
a.

Carr. 7/6

ADVANCE TEST EQUIPMENT
Brand newand boxed in original sealed cartons.
J1B.AUDIOSIGNALGENERATOR.
16 ¢fs to 60 Kc/s. Bine wave. Qutput 600
ohma or 5 ohms. £30.0.,0.

VM79. UHF MILLIVOLT METER.
100 Kcejs to 1,000 Mc/s. a.c. 10 mV to 3V
D.e. 16 mV to 3V. Current 0:01 pAto 0-3
mA. Resistance 1 ohm tn 10 megohm.
£125.0.0,

TT18. TRANSISTOR TESTER. Fuli range of
facilities for teating PNP or NPN transistors
in or out of circuit, 2£37.10.0.

Carriage 10/- per item.

T0-3 PORTABLE OSCILLOSCOPE
DT 3in. tube. Y amp. Senai
| vity 0-1v p-p/CM. Ba
width 1-5 cps-1-6 MHz
Input imp. 2 meg )} 26pF
X amp. sensitivity 0-9v.
p-p/CM. Bandwidth 1-5 cps
-800 KHz. Input imp. 2
meg £} 20pF. Time base,
5 ranges 10 cpa-300 KHz.
Synchronization. Internal/
external. Illuminated acale 140 x 215 x 330
mm, Weight 154 1b. 220/240V. A.C. S8upplied
brand new with handbook. 2387,10,0, Carr. 10/-

TE11l,

DECADE

RESISTANCE

ATTENUATOR

Varlable range

0-111dB.  Con-

nectlons. Un-

balanced T and Bridge T. Impedanee
6000 range (0-1dB x 10) 4 (1dB x 10)
+ 10 + 20 + 30 + 40dB. Frequency:
d.c. to 200kHz (—3dB). Accuracy:
0-05dB.  +indication dB x 0:01. Maxi-
mum input less than 4W (50V). Built in

6000 load resistance with internal/external
switch. Brand new £27.10.0. P. & P. §5/-.

AVOMETER MOVEMENTS

78

PP 5. 20EQV.

Spare movementa for Model 8 or 9. (Fitted
with Model 9 scale) or basls for any muitl-
meter. Brand New and Boxed 89/8, P.&P. 3/6.
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Lalest

calﬂl"u“e COUPONS

SEND NOW-

1025 stereo £27.19.6
2025T/C stereo £8.17.6
40 MKII stereo £8.8.0

3000 stereo £0.19.8
8P25 MKIl 211, 9.6
8L55 £11.12.6
SLESB £14.19.8

Carriage 7/6 extra each it

TEAK PLINTHS AND
] For 8P25, SL65,
. For AP75, hLu?.

The latest edition gwing full
details of a comprehensive
range of HI FI EQUIPMENT,
COMPONENTS, TEST EQUIP-
MENT and COMMUNICATIONS
EQUIPMENT. Over 230
pages, fully iltus-
trated and detal-
ing thousands of
items —many at
bargan prices.
FREE BISCOUNT

VALUE 10/-

ONLY 716 Pari.

GARRARD

FULL CURRENT RANGE OFFERED, BRAND NEW AT FANTASTIC SAVINGS

SL72R  £25, 0.0
AP75 £16.19.6
SL7D £25.19.6
SL75B 228, 0.0
sSL95B 235, 0.0
A70/11  £11.19.8
401 225. 0.0

en,

PERSPEX COVERK

8L53, 3000, 2025T/C, 2025, ]000 24, 100
SLY3.

15.19.6

3 For 8P25 ete. to operate with ]ul in place £5,19.8

Carriage 7/6 extra each type.

Full range of Garrard accessories uvailable.

AVO CT471A MULTIMETER
Battery operated, fully transistorised.
Sensitivity 100m /v, Measures AC/DC
Voltages 12mV to 1,200v. AC/DC Current
12ud to 1.2 Amp. Resistance 12 ohm to
120 mQ HF, VHF, UHF, Voltage with
muttiplier 4v to 400v up to 50 Mc/s, 40mV tn
4V up to 1,000 Mc/s.

Offered in pertfect 235 each.
Carr, 10/-.

condition.

TRANSISTORISED
TWO-WAY TELEPHONE.
INTERCOM

Operative over
long distances.

mnakzingly
Separate call

2-wire conuection. 1000's of
applimuous Beautifully fin-
ished in ebony.  Supplied

coniplete with hatteries and
wall brackets.
£26.19.8. P. & 1" 56

SINCLAIR EQUIPMENT

Project 60 range of new models now in stock

Z30 Amplifier 89/6
Stereo 80
- Control Unit £8.19.6
2 gy l;g Power bupp:y :; ]1::
Power Supply
b**.,:s;'é— Q16 Speakers £8.19.6
All Post Paid.
SPECIAL PACKAGE OFFER!
2+, Z80 Amplifiers, Stereo 80 and PZ5 Power

Supply £19 Carr. 7/6 or with 2 Ql6
Speakers £35 Carr. 7.6
Micromatic Radio Kit 496 Buiit  59/6

SINCLAIR 1¢/10 IN STOCK 58/8

SPECIAL OFFERS!
Garrard 8P25 fitted (ioldring (800
cartridge and wooden plinth. Total

list price £32.8.5.

OUR PRICE £18.15.0. Carr. 10/-.
GOLDRING GL89 fitted Goldring
complete

G800 cartridge
deluxe base and cover.
price £50.16.0.

OUR PRICE 239, Carr.

317, 717 P.S.
Heads. 77 reel size.
button controls,
interlocking. Size
10" x 11”7 above
plate, 41" below.
instructions.
Carr. 7/6.

with
Total list

20/-.

£13,19.8.

RTC 249 4 TRACK TAPE DECK

British made. Speed 13”7,
Marriott

TE-51.
overload
1,200V a

600/3,00
/300mA d.

MODEL
100K /VOLT,
mirror scale.

in meter protection.
0/3/12/60/120;

AS-100D.
bin.,
Built-

600 / 1,200V
0/6/30/120/300/

0V a.c.  0/10uA)
6/60/300MA/12 Amp.
0/2K / 200K / 2M ,
200M —20 to
£12.10.0.

300 /
d.c.

.
+17dB.
P. & P. 3/6

MODEL

mirror scale.
0V d.c. 0-60uA/1%
whm. 82/6.

50,000
0.P.V. MIRROR SCALE
OVERLOAD PROTECTION
0/3/12/60/ 300 / 600/ 1,200V

NEW 20,0000,
"| VOLT MULTIMETER with

protection and
0/6/60/120/
c. 0/3/30/60/300/

c. 0/60K/6 meg.
P. & P, 2/6.

1,000V, a.c.

A

TE-30

MODEL TE 80,
0PV,
07710 /50 7 100 / 500,

200 /500 / 1,000V d.c.
17 5/50/500mA
0/bK/60/K/600K/6 Mez.
£4.178. . & P. 3/-.

TE-900 20,000 0
VOLT GIANT
MULTIMETER
3in. full view meter. 2
colour scale, overload
protection.  0/2:H/10/
250/1,000/5,000V a.c.
0/25/12-:5/10/ 50/
250 / 1,000 / 5,000V
d.c. 0/ 50uA / 110 /
100 / 500mA  10A
d.c. 20K / 200K [ 20
MQ. 215, P & 1. 5

20,000

0/53/25750,

MODEL TEI2. 20,000
O.P.V.  0/0-6/30/120/600/
1,200 / 3,000 / 6,000V d.c.
1/6/30/120/600/1,200V a.c.
0/ 60uA /6 /60 GOOMA.

d.c. 0/6/30/120/300/1,200V 0 / 6K / 600K / 6meg./60.
d.c. 0:03/6/60/600MA d.c. Megohm 50PF. 2 MFD
16k / 160k 2 /1-6/16M 03 . £5.19.8. P. & P.3/6,
—20 to +63dB. £7.10,0,
P. & P. 3/-. LAFAYETTE
57 Rabnge Super
50,000 O. Py,
MODEL TE-70. 30,000 Multimeter.  D.c.
O.P.V. 0/3/15/60/300/ Volts 125V-1,000V
600/1,200V. d.c. 0/6/ | A.c, Volts 1:5V-
30 /120 / 600 / 1,200V | 1,000V D.c. Current
a.c. 0/30uA | 3/30 / 25A-10 Amp.
300mA. 0/16K/160K/ Obms. 0-15 Megn
1-6M | 16megohm dB.—20 to +81dB

£5,10.0.P. & P. 3/-.

Overload Protection. £12.10.0, Carr. 3,6,

MODEL PT-34.
1,000 0.P.V.0/10]
50 / 250 / 500 |
1,000V a.c. and
0/1/100/500
mA d.c. 0/100
Kﬂ $9/6.P. & P.

SAVE UP TO 3319,
ON HI-FI EQUIPMENT

Send for discount price list

2000 Aniplifi 23.10.0. Cir. 7/6
Neoteric Amplitier £46.0.0. Carr. 7.6

PEAK SOUND PRODUCTS
Full range of Amplitierr, Kits, Hpeakers in
stock.

ECHO HS-606 STEREQ
HEADPHONES

Wonderfully com-
fortable.  Light-
weight adjustable
vinyl headband.
6ft. cable and
sterco jack plug.
25-17,000 cps. 8
ohm _imp. 67/6
I & P. 26,

HOSIDEN DHO4S 2- WEAY STEREQ

SETS
Fach  headphone con-
taing v 2lin  woofer
aml o }in  tweeter.
Built in individual
level controls. 8¢ imp,
235-18,000¢/4. with

vable and stereo plug.
25198 I. & P26

RECORDING HEADS
COSMOCORD 1-traek heads. High
imp. record/playback 65/-. Low  imp.
eragse 20/-. MARRIOTT |-track heads.
High imp. record/playback 85/-. Low imp.
crase 20/-. Post extra.

RACAL MA. 188 TRANSISTORISED DIVER-
BITY s&wmﬂ. Brand New Condition £18.
Carr. 10/

AMERICAN TAPE
First grade quality Ameri tapes.
new Discount on quantitics.
3in. 22531t. L.P. acetate. .
3tin. 600ft. T.P. mylar .
bin. 800ft. std. plastic .
5in. 900ft. L.P. acetatc. .

Brand

bin. 1,2001t. D.P. mnylar ... 18/-
5]im. 1,2001it. L.P, acetatc . 12/6
5¢in. 1,200ft. L.P. mylar .. . 16/-
53in. 1,800it. D.P. mylar . 22/6
5%in. 2,4001t, L.P. mylar 39/¢
7in. 1,2001t. std, acetate. 12/8
Tin. 1,8001t. L.P. acetate 15/-
7in. 1,800ft, L.P. mylar 20/-
7in. 2,400it. D.P. mylar 25/
7in. 3,600{t. T.P. mylar ., 45/
Postage 2/-. Over £3 post p:

TAPE CASSETTES

Top quallty in plastie library boxes,
0 60 min  8/6 3 for 24/6

090 90 min  12/6 3 for 36/-
€120 120 min 1§/- 3 for 43/8
Casseite Head Cleaner 11/3. All Post Extra.

_]

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 (EDGWARE ROAD 12 DAY THURSDAY)




Available now!

The new
Mullard data
book for 1970

Quick! get up-to-date with the
latest information about Mullard
semiconductors, valves, television
picture tubes and components.

For easy flick-through location,
each section of this pocket-sized
data book is colour-coded.

Get your copy from your
local TV retailer, Bookshop
or cash with order. including
p.p. 4/9 (24p), direct from

Mullard

Mutllard Limited. Mullard House.
Torrington Place, London, WC1

524

eI\ SOLEorEsIonAL THE
Get Lhese oyl R R
/VOW / or (CRACKLE) finishes

Other Yukon Av
Deying Aesasols

UKAWN

Yukan Aerosol spraykit contains 16 ozs fine quality. durable easy instant
spray. No stove baking required. Hammers availible n grey. blue. gold.
bronze. Modern Eggshell Black Wrinkle (Crackle) all at 15/1% 3t our
counter or 16/11. carriage pard. per push-button self-spray can. Also
Ourable. heat and water resistant Black Mate finish {12 ozs sell-spray
cans only) 13/Il carciage paid

SPECIAL OFFER. | can plus optional transferable snap-on trigger handle
(value 5/-) for 18/Il.carriage paid Choice of 13 self-spray plain coloues | Bronze and Goid
and primer (Motor car quality) also available

Please enciose cheque or crossed P.O for total amount direct to

- N
pEPT: K/5 YUKAN, 3072, EDGWARE ROAD, LONDON, W.2. E% ;5

We xupp!ymznycovernmtn(Dtp.\rlmenls Municipal Authorities, Institutes \’l el

\ and Leading Industrial Organisations  We can supply you too /

Open 3il day Saturday. Closed Thursday sfternoons.

16 ors at kil
carr.pod
nclude

Zine Chromate
Zleor Lacquer

Metolires: Grey, Blue,

SAME DAY SERVICE

VALVES NEW! TESTED! GUARANTEED!

SET 1RS, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DLO4.
Set of 4 for 18/8. DAF96, DF96, DK96, DL96, 4 for 27/

0Z4  4/6 |20F2 13/6 | DK9G 7/8 | EL33  9/9 | PCL83 12/~  UBCAl 9/-
IA7GT 7/6 |20P3 11/9 | DL35 &/ EL34 9/8 | PCL84 7/6 UBF80 B/9
5/0 | EL38 17/8 | PCL85S 9/
INSGT 7/9 | 25L6GT 5/- | DL94  6/3 | EL41 11/~ |[PCL86 8/3 UCe2  5/8
1R6  5/8 | 26U4GT11/8 | DLO6  7/3 | EL84  4/9 | PENA4 12/8 | UCCB4  7/-
186 4/8[30C1 /8 5/9 | KLS0  4:8 | PFL20011/9 | UCC86 7/8
1T4 2/0 [30C156 13/~ | 5/9 ELbOO 12/6 | pL36 9,0 | UCF80 7/3
384 5/9 | 30CI7 18/~ | EABCSO 6/8 8/8 prgl  §9 UCH42 12/8
V4 8/8|30C18 14/- | EAF42 10/- me 8/8 y

SYSGT /9 |30F5 16/~ EB91 23 EMS4 89 praz  eg UCLS2 7/-
5Z4G._ 7/6 | 30FL1 129 EBC33 8- EM87 7/8 | pLs3 g6 UCLS3 11/8
8/30L2 12/~ | 30FL1214/8 | EBC4l 9/8 EY51 7/3 | g g4q UF41 10/8
OALS 2/ | 30FL14 14/9 | EBF8C 6/9 | EYS6  6/8
6AM6 2/9 30L1  6/6

-]

ERFBO 8/3 | EZ40 8

6AQS  4/8 | 30LI5 13- ECCS81 3,6 EZ41 8- prsas pyg ULl 12/
GATS  4/- | 30L17 15/6 ECCS2 49 |EZ80 4/6 Lo 0 UL4d 20/
6AU6 4/6 | 30P4 1%/- | ECCss 7/- | Ez8l  4/g FMB4 2’ UL8s 7/~
6BA6  4/8 30P12 13/9 ECC85 5/-) Gz3z /9 LX20 1 UMBL 0/
6BE6  4/9|30P1v 1/ |ECCOI 3/8 Gz3i 95 DY32 10~ pyay v

KCCB0412/- | KT6) /9  DY33 10/~ | gygs  pjg

4 ¥
30PL1317/6 | ECFa0 6/6 | kTec 1¢/0 DYl 513 vean 10/
6F13  8/6 | 30PL1S 166 ECKs2 ¢/g| N8 176 DYE B Iwir g
6F14 9 |30L6GT 89 | ECHao 8- | PaBcxo 7~ | EYBY B8 [wiyg 7
SF2 1d/s SoWi 46| ECIS2 138 P3G 100 byss 89 ar e
6F25 13/~ | 85Z4GT B/~  ECHSI 5/9‘[’(‘88 103 PY

=

/
6J6G  4/9 | 807 ECH83 8/3| PC96  8/8 ;;}g‘” g//g ACI27  £/8
GK7G  2/8| 6063 12/ ECHSi 758 pco7 g6 | K18 S | Ap1i0 716
2/9 | AC/VP210/- | ECLB0 7/~  PCoon 7/6 R20 12/

OK8G R0 e 28 | aF1s 8-

L18 6/~ AZ3i  9/6 | ECL&2 8/ rccsd /6 TH2ICLV8 L piig g/
68N7GT4/3 B729 12/6 | ECLS3 8/3| PCCB5 8- U2 13/~ AF117 4/-
6V6G  8/3 | CCH35 13/8 | ECL&t 8/~ PCC8S g/ | U2t 12/~ | AF126 /8

6VBGT 6/6 |CL33 18/8 | EF37A ere Pecsy 10/6 U7 13/8 | AF127 g8
6X4 4/3|CY31 6/9 | EI3%  4/9| pCCisullie | U4®  18/8  oCc26 b/
6X6G1 5/9 DAC32 7/3 | EF41 11/9 | PCrso 66 | U'78 4/3 ocad g8

4/6 PCFB2 6/6 | L191 12/8 0C4s  8/6
10F18 7/- | DAF96 7/3 | EF85 asivcno 10/6 | U193 8/6  0C71  g2/8
10P13 12/- | DF33 * 7/9 | EF86 PCF80013/6 | U251 14/6 oC72  8/6
12AT7 3/9 | DF91  2/8 | EF89 PCFBO1 @/8 U301 10/8 0oC75  2/8
12AU6 4/8 | DF96  7/8 | EF9) 2'9 PCFB02 9/- U320 14/8  oCst  2/6
12AU7 4/9 | DH77 4/- | EF94  4/6 | PCF80514/-  UB0L 19/8 | 081D 278
12AX7 4/9 | DK32 7/6  EF183 5/8 | PCF80612/8 UABCS08/6 | OC82  £/8
12K8GT 7/3 | DK9I 5/9 F184 6/6 | PCF80814/9 | UAF42 10/3 | OC82D 2/8
19BG6G17/8 | DK92 EHo0  6/3| PCL&2  7/3 | UB41  6/8  OC170 4/8

READERS RADIO (P.E.)

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
ESSEX. Tel. 01-550 7441

Postage on 1 valve 9d. extra. On 2 valves or more, postage 6d. per
valve extra. Any Parcel Insured against Damage in Transit 6d. extra.

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars

Carr. free

No. I. Capacity 18 gauge mild steel x 36in. wide £15.0.0
No. 2. Capacity |8 gauge mild steel x 24in. wide £10.0.0
No. 3. Capacity 16 gauge mild steel X 18in. wide . £10.0.0
Also new bench models, Capacities 48in. X 18 gauge £40. 36in. » 18 gauge

£30.0.0. 24in. X 16 gauge £29.0.0. Carriage free.

End folding attachments for radio chassis. Tray and Box making for 36in.

model, 5/6 per ft. Other models 3/6. 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., Heckmondwike, Yorks. Heckmondwike 3997
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BSR 4-SPEED SUPERSLIM
MODEL UA25 RECORD CHANGER

Plays 127, 10" or 7" records.
Anto or Manual. A high

quality unit backed by BSR
reliability with 12 months’
guarantee, Size 13}

11tin. Above
motor board 3 }}in.
below 2iin. AC 200/250v.
stereomoro prce £6.19.6 5o

BSR UA70 Stereo/Mono Transcription £|2 |9 6
Auto Changer. Calibrated Stylus Pressure. M .
BSR Minichanger UA50 Stereo/Mono, £7 |9 6
8ize 12 - 8fin. AC 200/250v. Post 5/6. oUt/o
GARRARD PLAYERS with Sonotone 8TA Cartridges.
Stereo Diamond/Mono Sapphire. SP25 Mk II £14.19.6.
AT60 Mk II £14.19.6. Model 3000 £12.18.8. Post 5/6,
RECORD PLAYER PORTABLE CABINET 75/_
Space for amplifier and antochanger. Post 5/-.

RCS DE-LUXE 3 WATT AMPLIFIER. Ready made and
tested. A 2-stage unit using triode pentode valve, giving
8 waits output. Tone and volume controls. Isolated mains
transformer. With knobs, loudspeaker and valves ECL8S2.

EZ80. Frequency response 50-12,000 cps.
Sensitivity 200mV. Post 5/8.

R.C.8. TEAKWOOD BASE Ready cut out lor 77/6

mounting (state player make and model).

R.C.8, PLASTIC COVERS FOR ABOVE BASE. 77 16

Durable tinted attractive appearance. /

EMI PICK-UP ARM. Complete with mono cartridge 29/8.
EMI JUNIOR 4 SPEED RECORD PLAYER

Mains operated motor, turntable and pick up 59/6

complete. Post 5/8,
HI-FI PICK UP CARTRIDGES
GP94 55/-; GPP3 45/-; GPS1 30/-; GP87 19/6, ACOS

L.P, only 10/6. All standard fixing complete with stylus.

CRYSTAL MIKE INSERTS
1t~ dia. 8/6. ACOS 11" dia. 12/6. BM3, 1° dia. 9/6

PORTABLE AMPLIFIER

Portable minip.a.system.
Many uses — ideal for
Parties, or as a Baby
Alarm, Intercom, Tele-
phone or Record Player

o
Amplifier, etc, Attractive ‘Wé‘]
rexine covered cabinet, { |
size 12 ~ 9 : din,, with e
powerful 7 - 4in. lpenker [ J

and four transistor one watt i
power amplifier, Uses PP bnuery iy
Brand new in Makers’ carton with

Only 75 / PDII

full makers’ guarantee.
World famous make. .

WEYRAD P50 — TRANSISTOR COILS
RAW Femte Aernl a 12/6 Spare Cores
Osc. P50/1AC . 5/4 | Driver Trans. LFDT4 . 9/0
a 5/7 Printed Circuit, PCA1 .. 9/6
J.B. Tuning Gang ....
..5/7 | Weyrad Booklet ..

OPT1

1/3 Le
Ferrite Rod 8 - fin. 4/-. 8 - 1i

YOLUMECONTROLS | 80oum Coax 9s. a.
Long spindles, Midget Size | BRITISH AERIALITE

$ K, ohms to 2 Meg. LOG or | AERAXIAL-AIR SPACED
LIN, L/S 3/-. D.P. §-|40yd 28/-; 60 yd. 40/-.
S8TEREQ L/8 11/-, D.P, 15/- | FRINGE LOW LOSS§ 2/_
Edge 5K. §.P. Transistor, 5/-. | Ideal 625 lines / yd
WIRE-WOUND 3-WATT POTS.‘ WIRE-WOUND 3-WATT
Small type with small knob. STANDARD SIZE POTS.
Values 100 to 30 K., 5/. ! LONG SPINDLE 8/_
Carbon 30 K to 2 meg, | 10 OHMS to 100 K. -

ALL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE
9-12y. and 200-300v. D.C. openﬁon Size 1371} % 3",
Responle 25 c.p.a. to 25 Kc/l.26 db gain. For nse with valve

7/6 each

CAN TYPE

ull
Brlnd new, Gmnnteed Detull S.AE.

NEW TUBULAR ELECTROLYTICS
2/350V .. 2/8 | 10 /-
4350V .. 2/8 -
8/450V .. 2/6 | 50085V .. 4/-

=
-]
+
-
o=
o>
2
<

16/460V .. 3/~ | 8-+8/450V  3/6 | 32 +32/250V 3/8
32/450V .. 4/- | 8+16/450V 4/- | 32 +32/450V 6/8
25/25V .. 2/- | 18+18/450V 5/- | 32 32+ 32/350v. 8/6
50/50V .. 2/- | 32+32/350V 5/- | 100+ 50 +50/350v.9/6

8UB-MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 16, 25, 30, 50, 100,
200mF 15V 2/-; 500, 1000mF 12V 3/6: 2000mF 25V 7/-.
CERAMIC. 1pF o 0.01mF, 8d. Silver Mica 2 to 5000pF, 9d.
PAPER 350V-0-1 9d. 05 2/6; 1mF 3/-; EmF 150V 3/-,
500V-0 001 to 0-05 94; 0-1 1/-; 0-25 1/8; 0-47 5/-.
1,000V-0-001. 0-0022, 00047, 0-01, 0 02, 1/6 0-047, 0°1, 2/8.
SILVER MICA. Close tolerance 1%, 2-2-500pF 1/8; 580-
2 EoopF 2/- 2 700-5,600pF 4/-; 6,800pF-0-01, m1d 6/-; each,
TWIN G **0-0"" 208pF +176pF, 11/-; 3685pF, minia-
500pF standard with trimmers. 15/-; 500pF
midget less trimmers, 8/-; 500pF slow motion, standard 9/-;
small 3-gang 500pF 22/-. Single ‘0" 365pF 8/-. TWIN 11/-,
SHORT WAVE. Single 10pF. 25pF, 50pF, 75pF, 100pF,
180pF, 200pF, 10/6 each, Chrome Telescopic Aerials 23in, 5/-.
TUNING. Solid dielectric. 100pF, 300pF, SOOpF 7!+ each,
TRIMMERS. Compression 30, 50, 70pF, 1/-;
100pF, 150pF. 1/6; 250pF, 1/8; 600pF, 750pF 2/- 1000pF,2/6.
RECTIFIERS CONTACT COOLED :wave 60mA 7/6;
85mA 9/6. SILICON BYZ13 8/-; BY100 10/-,
Full wave Bridge "5mA 10/-; 150mA 19/6; TV rects. 10 -,
NEON PANEL INDICATORS 250v. AC/DC Red, Amber 5.-,
RESISTORS Preterred values, 10 ohms to 10 meg.
,1w,209% 3d.;1} w.8d.; 2w, 1/-; § w, 109 64,
HIGH STABILITY i w. 1% 10 ohms to 10 meg., 2/-.
Ditto 52 Prelerred values 10 ohms to 22 meg., 9d.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
10 ohms to 100K. 2/- each; 2} watt, 1 ohm to 82 ohms. 2/-

Q MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw and key

jin. 16/« iin. 17/6 = 1}in. 19/8 1lin, 24/- 2&in. 44/8
{in. 18/- lin. 19/6 1}in, 20/6 13in. 28/- 2iin. §7/3
iin, 16/9 14in, 18/6 1}in. 21/6 2in. 39/- lin. sq. 36/6

TRANSISTOR MAINS POWER PACKS. FULL WAVE
9 volt 500mA. 8ize 4} <2} % 2in, Metal case. 49/6
Crackle finish, Output terminals. On/off switch.
Hall Wave 9 volt 50mA. Size 2} - 1lin. Snap terminals 32/6

MAINS TRANSFORMERS ™%,

250-0-250 50 mA., 8.3 v, 2 amps, centre tapped 19/8

ture 11/—

250-0-250 80 mA, 8,3 v, 4 amp. 28/
250-0-250 80 mA. 6.3v,3.52.63v.1a,0r5v.2a. 38/-
850-0-350 80 mA.6.3v.3.5a,83v.1a,0r5v.2a, 38/-
iﬂ:!v 2a. 45/-

300-0-300 v. 120 mA,, 6.3 v. 4 a. C.T.;
MINIATURE 200 v. 20 mA., 6.3v. 14
MIDGET 220 v. 45 mA., 83 v. 2 a. 23
HEATER TRANS. 6.3 v, 1} a,, 10/6;
Ditlo tapped sec, 1.4 v., 2, .4.5 8.3 v 1 amp. 15/8
GENERAL PURPOSE LOW VOLTAGE Outputs 3, 4, 5,
6,8,8,10,12,15,18. 24 and 30 v. at 2a. ........ 38/~
1lamp, 86, 8, 10, 12 18, 18, 20, 24, 30. 36 40, 48, 60, 38/~
AUTO TRA]ISPORMERS 0-115-230 v. Inpnt/Ontput,
80w, 18/6; 150w. 38/-; 500w. £5; 1000w. £12.
CHARGER TRANSPORHERS Inpnt 200/250v

for 8 or 12v., 1} amp., 2¢/-; » 38/,

FULL WAVE BRIDGE CHARGER RECTIFIERS

8 or 12v, outputs. 1! amp. 8/-; 2 amp. 11/-; 4amp, 17/-.

COAXIAL PLUG 1/3, PANEL SOCKETS 1/3. LINE 3/6.
OUTLET BOXES. SURFACE OR FLUSH

BALANCED TWIN FEEDERS 1/-yd, SOOhms or 300 ohms.
JACK SOCKET Std. open-circuit 2/8, closed circuit 4/6;
Chrome Lead Socket 7/6. Phono Plugs 1/-, Phono Socket 1/-.
JACK PLUGS Std, Chrome 3/-; 3-5mm Chrome 2/6. DIN
SOCKETS Chassis 3-pin 1/6; 5-pin 2/-, DIN SOCKETS Lead
3-pin 3/8; 5-pin 5/-. DIN PLUGS a-pm 3/6; 5-pin 5/-.
VALVE HOLDERS, 9d.; CERAMIC 1/-; CANS 1/,

VERQOBOARD 015 MATRIX
24 ~ 5in. 3/8. 21 x 3in. 3/2, 3] x3}in. 3/8. 87 » Sin, 5/2.
EDGE CONNECTORS 16 way 5/-; 24 way 7/6.
PINS 36 per packet 3/4. FACE CUTTERS 7/6.
S8.R.B.P. Board 0-15 MATRIX 2iin. wide 6d. per lin..
81in, wide 9d. per lin,; 5in. wide 1/- per lin, (up to 17in.).
8.R.B.P. undrilled #in. Board 10 - 8in. 3/-,
BLANK ALUMINIUM CHASSIS. 18 €. 2}in, sides,
7x4in., 8/~; 11 <3in., 7/6; 11.-7in, 9/8; 13 x@in., 10/8
15><14| - 9x7x2m..8/8 14+ 11 % n., 14/6,
ALUMINIUM PA]IELS 18 s.w.g. 12 <12in, 6/8; 14x8in
5/6; 12 x8in. 4/6; 10~ 7in. 3/6; 8- 8in. 2/8; 8x4in., 1/8,

lhnch DIAMETER WAVE-CHANGE SWITCHES.
2 p. 2-way, or 2 p. G-way, or 3 p. 4-way 4/68 each,
1 p, 12-way, or 4 p. 2-way, or 4 p. 3-way 4/8 each
1 inch DIAMETER leechlnge “MAK[TS” 1 p. 12-way,
£p. 6-way, 3 p, 4-way, 4 p. 3-way, 6 p, 2-way, 1 wafer 12/-,
€ waler 18/-, 3 waler 2 4 waler 30/-, 5 waler 36/-.
TOGGLE SWITCHES, sp.2/8; sp. dt. 3/8; dp. 3/6; dp. dt. 4/6

ALL PURPOSE HEADPHONES

H.R, HEADPHONES 2000 ohms Super senlitive. . 35/
LOW RESISTANCE HEADPHONES 3-5 ohms.... 38/6

DE LUXE PADDED STEREO PHONES 8 ohms .. 79/8
“THE INSTANT”

BULK TAPE

ERASER AND

EEGORDING

AD 42/6

DEMAGNETISER Post 2/6

£00/250 v. A.C. Leaflet 5.A,EY
Minimum Post and Packing 2/6.

List {/-
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RETURN OF POST DESPATCH.

RADIO COMPONENT SPECIALISTS

Written guarantee with every purchase. (Export: Remit cash and extra postage.) Buses |

y .
E.M.L. 13} x 8in.
With flared tweeter cone and ceramic
magnet. 10 watts,

Flux 10,000 gauss. 45/-
8peech coil, 3 or 15 ohm.

with crouover 3or8orls

ohms, 10 watt 79/ 6
Size 16~ 10: £5

LOUDSPEAKERS
Baas res. 45-80 cps,

Ao with twin weeters, Complete
Recommendedo’l'euk Cabinet

MINI-MODULE
LOUDSPEAKER KIT
10 waTT 65/- carriacEs:-

Triple speaker system combining on ready cut baffle.
! in. chipboard 15 in. :: 8} in. Separate Bass, Middle
and Treble loudspeakers and crossover condenser, The
heavy duty 5 in. Bass Woofer nnit has a low resonance
cone, The Hld-Rlnge unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum, Total response
£0-15,000 cps. Full instructions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE.
16 x 10 x 8 in, Modern Scandinavian £5

flated tront design for Mini-Module, Post5/-

HI-FI STOCKISTS.

CUSTOMERS FREE CAR PARK,
337 WHITEHORSE ROAD, CROYDON

Open 9-6 p.m. (Wednesdays 9- p.m., Saturdays 9-5 p.m.)
33, 68 pass door. S.R. Stn. Selhurst.

ALL MODELS “BAKER SPEAKERS” IN 8TOCK

BAKER 12in MAJOR £8

30-14,600 c.p.s., 12in
double cone, woofer and
tweeter cone fogether
with a BAKER ceramic
magnet assembly having
a flux density of 14,000
ganss and a total flux of
145,000 Maxwells. Bass
resonance 45 c.p.s. Rated
20 watts. Voice coils
3or 8 or 15 chma,

Modale kit, 30-17,000 c.p.s,

with  tweeter,  crossover,

baffle and

instructions, £ I 0' |9'6
BAKER “ GROUP SOUND * SPEAKERS --POST FREE
‘Group 25°' Group 35' ‘Group 50’

23 watt OONS. 53 watt 8FNS. 50 rase 18NS,

TEAK HI-FI SPEAKER CABINETS.
For 10 or 12in round Loudspeaker ..
For 13 .- 8in or 8in round Loudspeaker
For 10 6in or 62in round Loudspeaker ...

LOUDSPEAKER CABINET WADDING 18in WIde. 2/8"

Horn Tweeters 2-18kc/s, 10W 8 ohm 29,6,

De Luxe Horn Tweeters 2-18 Kc/s, 16W, 18 ohm 59 6.

EMI Plastic Cone 2'in 8 ohm 17/8,

CROSSOVERS 3 or 8 or 15 ohm 16/8.

SPECIAL OFFER! 80 ohm. 21lin, 2]in. dia.; 35 ohm, 3 in,
25 ohm, 3in. dia.; 6 -. 4in; 8 3in; 8 5in, 1 7/6 EACH
16 ohm, 7 » 4in; 8  5in. > TYPE
8 ohm 8 4in; 3 ohm, 2{in, 3in, 5in, 5. 3in, 7. 4in.
LOUDSPEAKERS P.M. 3 OHMS. 8!in 22/6; 8 ' 5in, 21/-;
8 x 2iin 21/-; 8in 85/-; 10 x 8in 30/-.

§in, WOOFER. 8 watts max. 20-10,000 cps.8 or 150hm, 38/8.
ELAC 8 in. De Luxe Ceramic 3 ohm or 15 ohm 50/-.
8in LOUDSPEAKER. TWIN CONE 15 ohm 35/-
RICHARD ALLAN 10 or 12in Twin cone 3 or 15 ohm 39/6.
OUTPUT TRANS. EL84 etc. 5/—; MIKE TRANS. 50:1 5/-.
SPEAKER COVERING MATERIALS. Samples Large 8.A.E.

SOUND ACTIVATED
PSYCHEDELIC
LIGHT

Fascinating light patterns of
Green, Blue, Bed and Amber,
‘Works with any mono or stereo
amplifier. Input required 0.2
watts, A.C. mains operated.
Size 18 ~ 13 « 4in.

£12.10.0
ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES.
ILLUSTRATED EAGLE CATALOGUE 5/-.

BARGAIN AM TUNER Medium Wave.
Transistor Superhet, Ferrite aerial. 9 volt.

BARGAIN DE LUXE TAPESPLICER Cats,
trims, joing for editing and repairs. With 3 blades.

BARGAIN 4 CHANNEL TRANSISTOR MIXER.
Add musical highlights and sound effects to recordings,
‘Will mix Microphone, records, tape and tuner 59/6
with separate controls into single output. 8 volt.

BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. 9 volt,
Printed Circuit. Calibrated slide dul tumnx

Walnut Cabinet, Size 7 i< 5 : <1V,
Chassis only, less cabinet £7.1 0

FM STEREO MULTIPLEX ADAPTOR for above or 99/6
general use. Ready made with 4 transistors, 6 diodes

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

+ RADIO BOOKS ¥ (Postage 9d.)
Practical Transistor Receivers
Practical Radio Inside Out
Practical 8tereo Handbook . x
Supersensitive Transistor Pocket Radio

Fluted wood hont.
9.0.0

Post free,
79/6
22/6

Radio Valve Guide, Books 2, 3, 0r 4 ea. 5, . 8/=
T.V. Fault Finding 405/625 lines. 8/6
Shortwave Transistor Receivers 5/-
Transistor Communication Sets ... 6/~
Sub-Miniature Transisior Receivers 5/~
Wireless World Radio Valve Data... 1o/-
International Radio Stations Guide 2/6
Transistor Circuits tor Radio Controlled Models . 7/
Valves, Transistors and Diodes equivalents Manual... 10/6

3 inch MOVING COIL METERS BRITISH MADE
Various calibrations/movements. 500 Microamp; 37 /6
1 Milliamp ; 50-0-50 Microamp. etc, 8.AE. for list.

MAINS ELECTRIC MOTORS
{120v, or 240v. AC),  Size 2} 2} ::1}in.

Clockwise 1,200 r.p.m. off load, Heavy
duty 4 pole 50mA. Spindle 3 .- 3/20

BARGAIN |7/ EACH
PRICE Post 2/6
3 for 50/-; 6 for 80/-.

CALLERS WELCOME.

Tel. 01-684-1665
' 525




VALUE ALL THE WAY

KING OF THE PAKS

526
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QUALITY-TESTED PAKS | KING OF THE PAKS Unequalled Value and Quality ADI16] ~px INTEGRATED
8 Mutched Trans. 0C44/43/81/81D ... 10/. d CIRCUITS
20 Red 8pot AF Trans. PNP . 10/- P NEW BI-PAK UNTESTED ADI62 PYP BI-PAK MONOLITHIC
16 White Spot RF Trans. PNP . . 10/- SEMICONDUCTORS , .
5 Bilicon Rects. 3 A 100-400 PIV 10/- MATCHED  COMPLE- AT
2 10 A Bilicon Rects. 100 PIV .. 10/- | satisfaction GUARANTEED in Every Pak, or money back. MENTARY PAIRS (TO-5 8 lead)
2 0C1 140 Trans, NPN Switching 10/-| Pak No. gg “"'s‘ff,r’{)'mm““ Bll’&lOW.l lSpera\tionnl amp-
112 A 8CR 100 PIV 10-} U1 120 Glass sub-min. G : @ . 10— N8Is - er, 15/~ each.
3 Bil, Trans. 28303 PNP .. P T h;f"‘ (',’ Pnuin x"'%“' ’,“’p"'ir’”};"l;“"‘“"‘ Diodesty ig’, For mains driven out- | BP701C, Operational amp-
3 200 Mc/s Bil. Trans, NPN BSY26 10/- xed Germanium Transistors AF/RF . Ui~ | put stages of Amplifiers | Ufier (with Zener out-
3 Zener Diodes 1W 33V §°, Tol. 10/-f U3 75 Germanium Gold Bonded Diodes sim. OA5, 0A47 10/- | and Radio receivers. m?\lol). 12/8 each.
4 High Current Trans. 0CA2 Eqvi. 10/-| U4 40 Germanium Travsistors like OC81, AC128 10/-| oUr LowEsT PRicE | BE702¢ Operational amp-
e O 10/-1 U5 50 200mA Bub-min. Sil. Diodes ... ........ OF 12/8 PER PAIR MR oila izl Gty
5 8ilicon Rects, 400 PIV 250mA 10/-] . — ° a4 AR put), 12/8 each.
4 OC75 Transistors ... ...... 10/-] U8 30 Silicon Planar Transistors NPN sim. BSY95A, 2N706 HIGH PPOWER SILI- § BE501, Wide hand ampli-
2 go&-%; 'If;r?nls).i(;C‘_’Oslgo\' igc. U7 16 Silicon Rectifiers Top-Hat 750mA up to 1,000V CON PLANAR TRAN- Bl”‘ﬂe;.llskoeg:i%h i wid
il lodes Bub-min -1 BISTORS. TO-3. . mic wide
9 Low Noise Trans. NPN 2N024/30 . 10/~ 1§ 50 8iI. Planar Diodes 250mA OAIL%/302 FERRANTI 271485 band amp., 14/ each.
1 8il, Trans, NPN VOB 100 ZT86 . 10/ U9 20 Mixed Volts 1 watt Zener Diodes 10/~ 8 : ¢ ("P\' BP20/C, General purpose
8 0A81 Diodes . Ull 30 PNP Silicon Planar Trnmlstors 'TO-5 sim. 2N1132 .. 10-0 venan  jesa ampiifier (TO-5 8 lead).
T 1530 PNFNPN Si. Tinsstors 0C200 & 3810 o T amie | {iatepr ol amp)
4 9i1. Rects. 400 PIV 1"14 150 Mixed Silicon nml Germanium Diodes . ... 10/-| VCE40 I'tot. T5W 1.C. Operational Amplifier
g gg;gg; ?mns g‘l": gé:g U15 25 NPN 8ilicon Planar Transistors TO-5 sitn. 2N697. 10/-| VEB8 bFE15-45 ;;‘:: Z,,eo'ieé mi‘lp“tl.l 5
rans. Eqv = = J 5 18/- BEAC . Ideal for P.E.
2 M08 wit Temna Soomea Wby 1 Tojo] UI6 10 3-Amp Silicon Rectifiers Stud Type up to 1000 PIV 10/-| PRICE 18/- EACH Projecta. § Lewd TO-5 case
3 GT31 LF Low Noise Germ Trane. 10/-] Ui7 30 Germanium PNP AF Transistors TO-5 like ACY 17-22 .. 10/- 115 WATT SIL. | Full data.
6 INOL4 8il, Diodes 7 Bma ... 10/-] oo : : 2N3095 i )
% OADS Cernn Dioges fabernin 1N69 | 10/-| C18 8 6-Anip silicon Rectifiers BYZI3 Type up to 600 PIV ... 10/-| -\  POWERNPN | Our price 12/6 eset
g gé’é"’?(;erm- ’l;ranﬂ- NKT773 Eqvt.... io/- Ul9 25 Stlicon NPN Transistors like BC108 10/~ E12/8IEAC %erfelsl - :{‘:'llf Large Qty-.
B - Ti noted far.
2 0035 Power Trams. 18;_ U20 12 15-amp Silicon Reetifiers Top-Hat up to 1,000 FIV . To 2] |E LR A NG E ROl b
3 Ag}gflgg‘a ;;;f‘;ﬁﬁﬂgégfm;h ig;: U21 30 AF. Germanium alloy Translstors 2300 Series & OC71.. 10/- | VOLTAGE RANGE |  |C AMPLIFIER
3 2N1307 PNP Switching Trans. . 10/-] €23 30 Madt's like MAT Heries PNP Transistors ............... 1o/ %&2)‘216 :‘:Onl';/w(([’)rg'll_
7 CG8ZH Germ. Dlodes Eqvt. 0471 10/- - Hat) 8/8en. 10 (SO-10 )
3 AF116 Type Trane. ............... 10/-| U24 20 Germanium I-amp Rectifiers GJM up to 300 PIV ....... 10/ S&(}) {,’ G u(f o
8 ATt BT e B {g;- U25 25 300Mc/s NPN Silicon Transistors 2N708, BSY27  ...... 10| testen 5o, tol. and A
........ - arkeld.  Ntute volts dentic jon and
4 Silicon Rects. 100 PIV T50i A 10/-| U268 30 Fast Switching Siicon Diotes like 1NO14 Micro-min ... 10/ required, € TOUEE Jpin configuration (o he
A i TADB. . ............. . - o —— e L
7 OC81 Type Trans. 10/- U28 Experinienters’ Assortment of Integrated Circuits, untested. BRAND NEW TEXAS i‘:ll‘l;)wllgﬁog.m '(.i}cc‘}-:z
3 2015216;(% :;mi: T 10/- Gates, Flip-Flops, Reglsters, ethVB Assorted Pleces . 20/~ GERM. TRANSISTORS incorporates i pre-amp and
5 oN2e 'f\s;:e Epoxy T n?a. . 10/-¥ o0 10 1 amp SCR’s T0-5 can up to 600 PIV CRS1/26-600. 20/ ﬁgﬁ"{;"d 0“"“‘;3" - ﬁ‘a‘;f‘;l‘e-‘z(l"f:;'“_'e:i'::; :‘l‘;‘ﬁ
g ?371)163&1-?11’?3':] T}g;c‘ts s i U31 20 8il. Planar NPN trans. low noise Amp 2N3707 .......... 10/~ T1I R 203714 3871 3 wl:\(ts ml.:. IFulIy tested
S 8. 13 = T2 B 2G374 75 anil guargnteed. Supplied
:ls gsglfg %i{;\g‘lgﬁl _}rmh G‘Qi(l}l;l‘;ggﬁ. %g‘. U32 25 Zener diodes 400mW DO7 case mixed Volts, 3 18........ 10/~ vy R 0(.m A OCRID co,‘,l“,,m%%% c'é,s‘,n}l’e’ui‘;‘s
NO10 NPN ®il. Traus. coga -1l & - —— . T4 & and data. BP.1010.
2 1000 PIV Sil. Rect, 15 A R63310 AF 1of.| U33 10 Plastic case | amp Silicon rectifiers IN400D series. ... - 1403 "2:‘,1} ggg, RSO WS Pm(l:s
2 gg;é‘oﬁg,l-“'}r‘g;:"ﬂ- NPN 200Me/s .. 10/-1 y34 30 Ril. PNP alloy trans. TO-5 BCY26, 2830204 ............ 10/-] T6 8 263444 0C44 130/- eqch. 10 up 25/~ cach,
il Trans. .............. T; % 2G345A OC45
2 g?TSBO Low Noise m. Trans. U35 25 8il. Planar trans. PNP TO-18 2N2906. . ... ............ 10/- Tt’i 5 2(:37; 0(;7; OTHER MONOLITHIC
1 139 PNP High Freq. Trans. .. 2019 B 2
3 NDN Nrons, 1 OP141 & 26T140 U36 25 Sit. Planar NPN trans. TO-5 BFY50/51/52 . ............ 10| 13, B aG3as ol Crso ?fvmst o
. b e : 1 B
4 Madue 2 MATION & 2MATIZ0 - 101-QUsT 30 il alloy trans. 50-2 FNP, 0C200 28322 .. ... . 10/-] A0/~ ench pack S ech 10 e, era
0C44 Germ. Tr N - 1c . < ohi ; q e | | “Silicon Planar, mono-
3 28%370;1111& '{:;:1: :l\'rlaxl‘m {gf: U38 20 Fast Switching Ril. trans. NPN, 400Mc/s 2N3011 2N2060 NPN SIL. DUAL | jitnic e ategrated | cirent
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THE LOGIC WAY—OR BIT BY BIT

THOUGH oft satirised and unjustly blamed for human
errors, the electronic computer is firmly entrenched as
an indispensable functional part of everyday life. Nothing
succeeds like success, and ever increasing demands can be
expected for faster, yet smaller, more versatile machines to
cope with society’s expanding needs for facts and figures.

There is thus a great impetus for the electronics industry
to strive to improve existing digital techniques and to
develop even more advanced ideas in the field of com-
puters and data processing. But while we can be assured
of continuing (and possibly, spectacular) advancement in
this area, it is well to pause and take stock of certain
existing achievements which have resulted from the com-
puter revolution.

The more obvious and significant technological
* spin-off ” has been the development of semiconductor
integrated circuits, Only the huge quantities needed by
the computer manufacturers could have made their
development and production an economic proposition
in the first place. But now the vast outpourings from
the IC factories have become a dominant factor in the
whole electronics industry. For instance, the inevitable
move from analogue to digital methods for measurement
and control purposes has been accelerated by the
availability of logic 1C’s.

This fact was well demonstrated at the IEA Exhibition
held at Olympia, London, last May, where a wide range
of digital instruments and equipments and miniature
computers formed a notable part of the display. On this
evidence, the extension of automation into the smaller
industrial plants is clearly becoming feasible, no doubt
much to the joy of the Minister of Technology, who has
been advocating this for some time now. And laboratory
workers can enjoy the improved readout presentation
(and often better performance) of various digital measur-
ing instruments—though at present these are not com-
petitive in price with the traditional analogue type
instruments.

In amateur circles, to date, linear 1C's have received
rather more attention than logic devices. This is under-
standable, since the kind of projects that can be built
around a linear 1C (amplifiers, detectors, modulators etc.,)
fall naturally into the more traditional areas of electronics
—like radio and audio. But now, as we have remarked,
there is a general shift of emphasis from analogue to
digital techniques, with on/off switching of pulses taking
precedence over amplitude variation of a.c. and d.c.
signals, for many purposes.

Our new series ‘“ Making The Most of Logic [.C's™
which commences in this issue points the way and indicates
the prospects for the enthusiast.
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PART ONE—By R. W. COLES

MAKING THE
S0 OF

530

ILICON monolithic integrated circuits are avail-
able at a price that makes them not only a
possible alternative to discrete components, but
often far cheaper. What can be done to utilise
these useful building bricks? This series of articles
gives a broad introduction to the various different
types of logic i.c.s, explains their modes of opera-
tion, and offers some suggestions on how to use
them.

HE economics of integrated circuits, as far as the
manufacturer is concerned, are simple: a circuit is
suitable for integration providing it can be sold in very
large quantities, because setting up a production line is
extremely expensive while the cost of actually producing
the circuits, once the line is running, is comparatively
low.

The computer industry lends itself well to this
economic climate, as computers and associated data
handling equipments use large quantities of a small
number of different types of logic elements. These
logic i.c.s then, can be produced most cheaply, and it is
with the characteristics and uses of the various families
of these circuits that this article will concern itsélf.

Many advertisers in this magazine now supply a
range of circuits of this type, some are manufacturers’
rejects, but these are not always as bad as they seem
because each package usually contains several entirely
separate functions, and the manufacturer may have
rejected the whole package because one of these was
down on specification.

For those who prefer to play safe, circuits are avail-
able which conform to a relaxed specification, and are
usable over a restricted temperature range; these are
quite suitable for amateur use. Of course the full
specification ranges intended for professional use are
available from their respective manufacturers. These
are a little more expensive, but can be used over the
temperature range of —55 to -+ 125 degrees C.

THREE MAIN GROUPS

Logic i.c.s are available in three main groups of
package outlines(Fig. 1.1); the flat pack is the smallest of
these, but this very fact makes it less suitable for
amateur “‘breadboard” layouts. The other two are
both easily used; the TO-5 can conforms to the same
outline as a TO-5 transistor can, and may have eight to
twelve leads. Spreaders are available to enable these
to be inserted in the standard 0-1in matrix perforated
s.r.b.p. board, but perhaps the easiest package of all to
employ, is the 14/16-lead dual in-line, whose pins
conform to the above matrix as supplied. This
package is also the cheapest and most versatile.

Logic i.c.s fall into several different -“‘families”
which are defined by their design philosophy. These
families are usually called by their initial letters (see
Table 1.1) and all have their own attendant advantages
and disadvantages.

Circuits of one family are usually made by several
manufacturers, and are often physically interchange-
able. Apart from a brief description some of these
families need not concern us here, as they are either too
costly for amateur use at present, or they offer
advantages which the amateur is unlikely to need,
(for example, very high speed of operation).
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FLAT PACK TO5 CAN

DUAL [N LINE

Fig. 1.1 Three basic outline forms used in making
logic integrated circuits

‘The families which may be employed in our projects
with most success are:

1. Resistor Transistor Logic—RTL
2. Diode Transistor Logic—DTL
3. Transistor Transistor Logic—TTL

This month’s article will concern itself with the first
of these, the other two following later.

RESISTOR TRANSISTOR LOGIC GATES

RTL was the first family to appear on the market and
is still being extensively used. The basic element of any
family is the gate, and the one used in RTL is a positive
logic NOR type shown in Fig. 1.2. The gate shown has
two inputs A and B. If either of these is taken above
the threshold voltage, its attendant transistor will
saturate, taking the output of the gate down to very
nearly zero volts.

Now, if we substitute the logic notation of | for a
positive voltage, and 0 for a zero voltage, it can be seen
that, if any of the gate inputs is a 1, the output will be
a 0. Similarly, if both the inputs are 0 the output will
be a .

In this description we have assumed that a positive
voltage represents a [, but if zero volts represents a | and
a positive voltage represents a 0 (i.e. negative logic),
then from the previous analysis, two inputs (1) will give
a O output. This gate is now operating as a NAND gate.

This dual function of gates is very imporiant, and
needs consideration when attempting to fathom out the
operation of some of the more complex integrated
circuits. A simple way of setting out the operation of a

Table I.I. LOGIC I.C. FAMILIES
Family Characteristics
ECL Emitter Coupled Logic, non-saturating,
capable of very high speed operation, up
to 300MHz
TTL Transistor Transistor Logic, characterised

by the multi-emitter input transistor;
high speed of operation and high fan-out

DTL Diode Transistor Logic, a medium speed
family, using conventional circuitry

RTL Resistor  Transistor Logic, the first
integrated logic family available; medium
speed, low power line voltages

MOS Metal Oxide Silicon (logic), uses f.e.t.
technology; low cost, high density low
speed

Practical Electronics  July 1970

-G
% +/Cc
ouTAuT

e B
oy
~ g [oUTRUT 3 s [OUTIT
0 0 1 < 0 1
1 0 0 1 0 1
0 1 0 4 1 1
1 1 0 1 1 0

TRJTH TABLE FOR

TRUTH TABLE FOR »
NESATIVE LOKIC (ie.'1'=CV)

POSITIVE LOGIC
(ie."1"=POSITIVE)

Fig. 1.2. Basic two-input RTL gate with truth
tables for positive and negative logic

~O
v

ouT2uT
-O

ol e o

¥

r#z

. 8 ¢ 5 OUITEPUT
0 0 0 b 1

1 0 0 b) 0
0 1 ()} 0- 0
1 1 0 2 0
()} 0 1 b) 0
1 0 | bl 0
0 1 1 2 0
1 1 1 b) )
0 ()} 0 1 0
1 0 0 1 0
0 1 0 1 0

1 1 0 1 0
0 ()} 1 1 0

1 ()} 1 1 0
0 1 1 1 0
1 1 1 i 0

Fig. 1.3. Four-input RTL gate witb truth table for
positive logic NOR. Invert for negutive logic

in
(V]



OUTPUT OUTPUT
"4 0"
o~ -
AFTER
BEFORE CLOCK PULSE CLOCK PULSE
INPUT J* INPUT “K* OUTPUT “1~
0 () AS BEFORE
[ 1 0
1 0 1
SET RESET QPPOSITE
o— 1 1 OF ORIGINAL
STATE
[ %]
L |
é i g
€2
INPUT INPUT
oy K % %
S o O R
LOGIC SYMBOL
so—d T Lo«
AV A\ cr

/E-'\/\/wcwcx PULSE INPUT

Fig. 1.4. Circuit of a JK flip-flop with logic symbol. The truth table shows negative logic operation, which is best for
describing JK characteristics. Note that simuitaneous ‘1’ inputs to the flip-flop cause the output state to reverse

gate 1s by means of a “truth table” which sets out the
performance using logic terms, not, it must be
remembered, voltage levels.

The truth table for our simple gate is set out beside it
in both positive and negative logic notation, just as a
maker's catalogue would show it,

This gate is the most simple basic element, but to
increase the number of inputs merely entails adding
extra transistots and resistors, as in Fig. 1.3. Manu-
facturers often put more than one logic function in each
package, in fact the number of such elements is limited
more by the number of leads available than by the
physical size of the semiconductor chip.

The 8-lead Fairchild TO-5 can series of resistor
transistor logic can be obtained with a 4-input gate or
two 2-input gates or four [-input (NOT) gates.

JK BISTABLE IN ONE CAN

Apart from simple gates, a logic system also
requires a storage element, or bistable. Although
these may be built up by interconnecting gates, it is
simpler to have it in one can, because a bistable which is
suitable for use in any application can become very
complicated.

The storage element of the RTL family is the JK
binary (Fig. 1.4). This really is the complete bistable,
performing nearly all functions necessary without extra
gating. It can be used in frequency dividers, counters,
shift-registers, memories, and as a simple latch.

To describe the action of the JK, reference can be
made to the truth table (Fig. 1.4). A bisfable of this
type has two main inputs, J and K, and a gating or
clock pulse input, which allows the data on the J and K
inputs into the bistable at the correct time.

There are also asynchronous inputs, ‘‘set” and
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“clear”, which are overriding inputs, independent of the
clock pulse, and allow the insertion of parallel data into
registers. The “set” input may have been omitted, due
to the number of pins available on a particular pack-
age, but the “clear™ input is always available to allow
resetting of counters, registers, and so on, to a state of
all 0 before or after a logical operation has been
performed.

The way in which the JK differs from simpler RS
bistables (rarely used in integrated form) is that the JK
has internal feedback to prevent simultaneous | inputs
from producing indeterminate output states, as can be
seen from the truth table.

Inputs of 1 on both J and K inputs cause the outputs
toreverse, thus the JK can be made to act as a divider or
counter simply by leaving the J and K inputs open
circuit (this simulates 1 inputs in this logic system) and
connecting the input to the clock pulse connection.
The two outputs will be at half the input frequency and
in antiphase.

If a further JK were to be connected to the output of
the first stage in the same way, its output would be at a
quarter of the original frequency and so on. The
waveforms produced by three such stages are shown in
Fig. 1.5; the binary digits represented by these wave-
forms are shown superimposed.

Those who are familiar with the binary system will be
able to see that the counter has eight states, each of
which corresponds to a decimal digit in natural binary.
If these binary states are decoded and each output used
to switch on a bulb or other indicating device, then at
any point in time only one bulb would be lit. Successive
imput pulses would cause the next bulb in the line to
light, and so on, until, on the ninth input pulse, the
first bulb would be lit again.
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This simple arrangement has been described to
demonstrate the way in which RTL i.cs can be
employed in a workable system, and to aid the con-
structor in grasping the application of these useful
elements.

For those interested in building such a system, the
logic diagram is shown in Fig. 1.6, the logic notation is
negative logic, so as to use the eight 3-input gates as
NAND gates. The package count for this arrangement
is seven, as three single JKs and four dual 3-input gates
are required. A suitable bulb driving circuit is shown
using a single npn transistor and a resistor; one of these
is required for each of the eight outputs.

SYSTEM DESIGN

So much for the basic principles of RTL. Let us
now look into the practical aspects of system design
based on RTL.

The supply voltage used is usually either 3 or 3-6 volts,
depending on the specified temperature range of the
device selection in use. The cheap Fairchild range
most readily available to use, has a restricted tempera-
ture range and uses a 36 volt supply. The pro-
fessional ranges from all manufacturers use a 3 volt
supply, which gives the same performance as the
restricted range at a lower dissipation, allowing a
wider range of operational temperatures.

Manufacturers® data often state a maximum supply
voltage as great as 12 volts, but operating these circuits
at anything other than the recommended 3 or 3-6V
(plus or minus 10 per cent) is definitely not to be
recommended, for a variety of reasons which need not
be gone into here.

The maximum voltage that may safely be applied to
any input pin is generally stated as plus or minus 4V, the
positive part being limited by power dissipation
considerations. The negative part is limited by the
reverse voltage breakdown of the base emitter junction
of the transistors used in the package.

This particular rating is unlikely to be of any concern
to us if the correct supply voltage is used, unless we wish
to interface our RTL logic with another system using
higher voltages. In this case, a ‘“‘go between” or
interface circuit, that will convert the input levels to a
suitable form, will have to be used.

FAN-OUT

Perhaps the most fundamental and necessary para-
meter to bear in mind when using RTL (or any of the
other families) is the maximum ‘‘fan-out” any gate is
capable of providing.

Fan-out means the number of inputs to other gates
any single gate can drive, and as each input will draw a
finite current from the gate output which is driving it, it
is only natural that the fan-out will be limited to a
certain number of inputs. Exceeding this number
will cause the high level output voltage to drop to a
level which is below the threshold, and malfunctions
will occur.

To prevent us having to work out the possible fan-out
with pen and paper, the manufacturers have fortunately
worked it all out for us.

An input to the basic gate is called one load, and
other inputs are scaled accordingly. The clock input
of a JK element, for instance, represents two loads and,
although there may be some special cases where an input
represents more loads than this, these will be enough to
remember for the moment, as they cover 90 per cent of
the cases we are likely to encounter.

Practical Electronics  July 1970

A B c
(4 =
OQUTRUT
INPUT
L |
—
A 0 1 0 1 ] 1 0 1
B 0 0 1 1 -] ¢ 1 1
—
< 10 0 0 0 { 1 1 1
IR T R T B B
DECIMAL 0 1 2 3 <4 R 6 T

Fig. 1.5. Thre= cascaded {Kp-flops used
for frequency division. Each histable
changes stat= on the negative edge of
the input pubke. Positive Iogic is

shown
JuUL r = W | ETE———
3 X ML923 r r
) 0 T o
A 8 g
PR 31« i1 K
i l 1 l l -
T T T T T
JUL % cp cr

INPUT l l
A A 8 E
4% ML91S USED AS NEG. LOGIC NAND —
ABC iBC ABC AEC ABC\ABZ
N |

i

p] |/2

BULB DRIVERS

=
&
> o
SIH ==
[2]]
1 )
" e

J +3
<

Yo mLots
o—f\/\/\-—KA Wﬁ :

Fig. .6, Eight three-input NAND gotes are used
with the three JK fliv-flops to dzccde the binarv
states and provide visual indicaticn of these states
by using bulb drivers

533



LOGIC TERMS

ADDER A binary adder is an arrangement of logic
gates which will add two binary digits together and
produce "sum'' and ‘“carry ' outputs. A half-adder
neither accepts a ‘'carry in', nor produces a ‘‘carry
out',

AND GATE A circuit that will provide a icgic 1 output
only when a 1 is fed irto all inputs.

ASYNCHRONOUS OPERATION of flip-flops. In
this mode, entry of data into a flip-flop does not
require a gating, or clock pulse.

BIT One binary digit (0 or 1), which usually forms part
of a binary word.

BOOLEAN ALGEBRA The mathematical method of
simplifying logic systems in whick the expressions
are derived from some sort of truth table

BUFFER GATE A logic gate which has a high output
drive capability, or fan-out, which is used when a
large number of gate inputs are to be driven by one
gate function.

CLEAR INPUT This input tc a flip-flop is used to set
Q output to logic 6, and is an asynchronous input.

CLOCK PULSE The pulse which is used to gate
information into a flip-flop when it is used in the
synchronous mode. In JK connectec flip-flops it
will cause counting if the data inputs are both held at
a logic 1.

COUNTER An arrangement of flip-flops producing a
binary word, which is increased in value by one each
time an input pulse is receivad. May also be calied a
divider, because successiv2 stages of the counter
divide each input frequency by two.

CURRENT SINKING LOGIC This term collectively
describes both DTLand TTL and is used to indicate
that the output of these gates ‘‘sirk’ ior earth) the
current which would otherwise be halding on the
input of the driven gat=.

CURRENT SOURCING LOGIC This term describes,
among others, RTL, and incicates that the output of
this type of gate supplies current to hold on the input
transistor of a driven gate.

DECODER A decoder is am arranjgemant of gates
which will change an input word in one code, into a
different type of code (for example, binary to
decimal).

DIODE TRANSISTOR LOGIC (DTL) This type of
logic uses diode inputs and a single transistor as an
output current sinker.

EMITTER COUPLED LOGIC This type of logic is the
fastest available; may be used at clock rates up to
300MHz. It is non-saturating; the basic gate circuit
utilises a long-tailed pair.

EXCLUSIVE OR GATE This type of gate produces an
output wher the input= are the same, tut not when
they are different, i.e. AB or AB.

EXPANDER INPUTS Many logic families contain
gates which have this facility, wnich is used to
increase the number cf logic perfarmirg inputs.

FAN-IN The number of inputs a single gate has.
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FAN-OUT The output drive capabilityof any gate, and
is quoted as the number of gate inputs an output
will handle.

FLIP-FLOP This is the basic storage element in a
binary logic system, and is used to build mamaories,
counters and shift registers. Also called a bistable,
toggle, or binary.

HIGH THRESHOLD LOGIC A modified form of
DTL specially designed for use in noisy environ-
ments where its high input voltage threshold makes
it insensitive to transients.

INTERFACE CIRCUIT Circuit used to link one type
of logic family with another, or with analogue cir-
cuitry. In effect it translates tke logic voltage swing of
one into the logic swing of the other.

LARGE SCALE INTEGRAT:ON Integrated circuits
which contain very large numbers of individual gates
(often many hundreds in fact). These gates are
interconnected to form such things as memories
which compare in size, and may be used to reglace,
core stores.

LINE DRIVERS AND RECEIVERS When logic
signals have to be sent over many yards of ‘cable a
simple logic gate will not werk properly as a driver,
due to reflections and ncise pick-up. Under these
conditions it is necessary to use these sgecial
drivers and receivers, which use very low output
impedance drive circuitry, and differential :nput
receive circuitry.

LOAD LOGIC One load, as defined for a particular
logic family, usually represents one input ko a
standard gate of that family. A gate output which
will drive ten loads will reliably drive ten gate innuts.

LOGIC POSITIVE AND NEGATIVE Positive logic
infers that the more positive voltage logic swing
represents a 1, and the more negative swing
represents a 0. Negative lagic is the converse of
this. Therefore any type of logic circuit may be
treated as a positive or negative logic building brick.

MEDIUM SCALE INTEGRATION Those i.c.s which
form a simple, self-contained logic system, such as a
decade counter, or a five-bit shift register. These
chips often contain up to 100 gates.

MONOLITHIC §.C. integrated circuits of this typ= are
made entirely on one very small silicon chip, as
opposed to thin or thick film devices.

MONOSTABLE Type of multivibrator with one stable
state. The integrated circu:t version usually has
input gating incorporated, and sometimes a Schmitt
trigger: In i.c. parlance they are often termed
single-shots, or one-shots.

M.0.S. LOGIC Logic circuits of this type are built
entirely from metal oxide silicen field effect transitors,
which ‘enables a large number of gates to pe built
economically on a small chip, due to thz small
physical area needed for each active device.

NAND GATE A NAND gate ic an AND gate follcwed
by an inverter. All its inputs have to be taken to a
logic 1 state before the output will fall to a 0. Using
the opposite logic polarity, this type of gate bzccmes
a NOR gate.
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NOISE IMMUNITY The iargest noise voitage tran-
sient level on any input which the family is guaranteed
to reject, i.e. not respond to.

NOR GATE A NOR gate is simply an OR gate followed
by an inverter. If any of its inputs are at the logic 1
level, its output wiil be a lagic 0. Using the opposite
logic polarity, this type of gate tecomes a NAND
gate.

OR GATE A circuit that will provice a logic 1 output
when any input is fed with a logic 1.

PRESET The presetinput of a flip-flop is an asynchro-
nous input which sets the Q output to a lagic 1, and
the Q output to a logic 0.

PROPAGATION DELAY The finite time delay, in the
order of nanoseconds, between a gate receiving an
input and setting up an apprcpriate output. For
fiip-flops, this delay time is aften given in the form of
the maximum input frequency at which the device
will switch.

RESISTOR TRANSISTOR LOGIC This kind of
logic uses resistors at its inputs 1o drive the output
switching transistor directly.

SHIFT REGISTER A series connected string of
flip-flops with a common clock line. On the receipt
of a clock pulse the infcrmation containad by each
flip-flop is shifted one place to the right or left. itisa
simple type of memory.

SYNCHRONOUS OPERATION of flip-flops. Flip-
flops used in this configuration require & gating, or
clock pulse to enter information waiting at their
inputs.

TEMPERATURE RANGE (OPERATING) There are
three distinct temperature ranges for logic i.c.s.
This factor determines the cost more than anything
else. Circuits for military use are characterised
from —55°C to +125°C, those for .ndustrial use from
0°C to +75°C, and those for "“entertainment’’ use
from +15°C to -55°C.

TOGGLE Another word for a flip-flop, but it implies
that the flip-flop will change state at the receipt of a
clock pulse. It is mainly used to descrite flip-flops
connected as a count2r, where the process of
changing state is described as "'toggling™.

TRUTH TABLE A truth table may be usad either to
describe or design a simple logic element. A list of
the input conditions possible is made; the output
conditions which will result, or which are required,
are arranged alongside. The logic expression may
then be read off.

TRANSISTOR-TRANSISTOR LOGIC This logic
family, usually termed TTL or T:L, is the most
versatile géneral purposea logic available. It utilises
a multi-emitter input transistor, and a ‘‘totem-pole"’
output stage.

Pcc This symbol is used to denote the positive or
negative supply voltage to an i.c. package, with
respect to ground.

WORD A binary word is a collection of binary digits

which together represent a complete number or
command.
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The drive capability of an output is rated as the
number of loads it can successfully handle. A basic
gate has an output which will drive anything up to
five loads. There is one other system used by manu-
facturers to describe the fan-out of RTL which works in
exactly the same way except that the input of the basic
gate is stated to represent three loads, and the output
drive capability is scaled up accordingly (i.e. 16 for the
basic gate).

The obvious question now crops up, what happens
when we need to drive more inputs than the gate fan-out
allows us to? The answer is that we use a separate
RTL package called a “buffer” to provide current
amplification of the gate output. This enables us to
drive up to 25 input loads, which will be necessary
when driving the long “clock™ lines of shift registers or
certain kinds of counter.

BUFFER

The circuit of the buffer element is shown in Fig. 1.7,
and a cursory glance will show us that it differs consider-
ably from the basic RTL circuit from which all the gate
and bistable elements are assembled. In fact, it bears a
resemblance to the “totem-pole” quasi-complementary
output stage much used in audio power amplitiers these
days. The circuit operation is very similar, the aim
being to provide a very low output impedance in both
the high and low logic states.

This element is also very useful for constructing
astable and monostable multivibrators, because
although these can be made using a dual 2-input gate,
the capacitance drive capability is poor due to the
relatively high impedances associated with the basic
RTL circuit; also the output wave shape will not be
very square.

ASTABLE

"A circuit for an astable is shown in Fig. 1.8; two
buffer elements are required. The only discrete
components needed are two capacitors, which set the
frequency and mark-space ratio. Note that the
“pull-up” resistors R1 and R2 are provided inside the
package, and have a value of 1 kilohm.

The astable is a very useful circuit as it can be used as
the *“‘clock” of a digital system; it also has a large fan-
out and complementary outputs.

Having drifted slightly from discussing system design
pointers, let us continue by bringing up another
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Fig. 1.8. Astable multivibrator made up from two
buffer elements. The frequency of operation is
defined by the capacitor values and the pull-up
resistors Rl and R2. f, — I/(I-4 < R, < C))

GATE 1 GATE 2

+vee 3v

Ry
6400
ouTPuT

R{

6400 \2;5"“

-
GATE 1 OUTPUT AT 17V
WITH FANOUT OF ONE LOAD

Vpe=0-6V

Fig. 1:9. Loaded basic gate circuit with fan-out of
one

important point; the voltages or logic levels we can
expect to find in a practical system in operation.

SATURATED LOGIC

RTL employs “saturated logic”, that is, the output
transistor of the basic gate is either fully turned on
(saturated) or completely cut-off. The output voltages
are therefore either Just above earth, or at the full
supply potential, for an unloaded gate. The output
low voliage will not vary much with loading, but the
output high voltage most certainly will, and to see why,
let us consider the loaded basic gate circuit (Fig. 1.9).

When TR1 and TR2 are both turned off, TR3 of gate
G1 will see a positive potential through RI and R2
and will turn on. Now the output terminal of G1 is a
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point somewhere along the potential divider made up
from R1, R2, and the base-emitter junction of TR3.
The voltage across this junction Vpe is essentially the
same as that across a forward biased silicon diode:
this is usually 0-6V and is independent of the current
through it.
Therefore the current through the divider is found
from
Vee — Voe 3-06
R, + R, 640 + 450

The voltage at the output terminal of Gl is
Ve Vee — (R X 22 X 1079)
3 — (640 X 2:2 X 1073)
3 — 1408

~ 1-6 volts

~ 22mA

This lengthy explanation has been given to show that,
even with a fan-out of only one, the logic levels will be
quite low, and also to show what actually occurs when
gates are interconnected, a point easily forgotten in
arranging systems. The minimum output high voltage
which will always operate another RTL gate, is in the
region of 800mV at room temperature, and the maxi-
mum output low voltage is in the region of 250mV.

NOISE IMMUNITY

In any electronic circuit there is always present a
certain amount of spurious noise, which can be due to
anything from mains ripple to switching transients
within the circuit itself. In a digital system this noise
can cause gates to turn on when they are not intended
to, and bistables to change state, if the noise is of
sufficient amplitude and duration.

The noise immunity of a logic family is basically
defined as the voltage necessary to raise or lower the
quiescent input voltage to a gate sufficiently for it to
change state. As RTL is associated with very low
voltages, it follows that it will have a poor noise
immunity, and this is in fact how it turns out in practice.

The manufacturers guarantee only a 300mV minimum
noise rejection under worst case conditions, so any
system we may design using this family will have to
have due consideration paid to supply line decoupling
and perhaps screening if it is essential to avoid mal-
function.

A feature of any family, which industrial or pro-
fessional users would be most interested in, but which is
unlikely to concern us as amateurs, is the speed of
operation or propagation delay, which is the frequency
at which a bistable will change state, or the delay
between a gate receiving an input, and setting up a
relative output.

Although RTL is quite a slow family, its minimum
frequency capability is 8MHz, and its maximum
propagation delay is in the region of 30ns, which should
prove more than adequate for our use.

This concludes the design considerations of RTL and
it is hoped that readers now have some idea of the uses
and limitations of this, the cheapest family.

Next month’s article will show an example of how the
RTL family can be put together in a practical project.
Later articles will deal with the DTL and TTL families.
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PEAK SOUND PRODUCTS
ENGLEFIELD AMPLIFIER

Build it
12 + 12

or
25 + 28§

Stereo wnplifier in modular kit form (including cabinet)
12 watts per channel £38.8.0; 25 watts £58.15.0. Cabinet
kit only £8. These prices nett. As recently reviewed
in Hi Fi Sound.

BAXANDALL
SPEAKER SYSTEM

Designed by Peter Baxandall. Super

reproduction for ite size. Handles 10 watfs

with ease. Uses ELAC 150 BORMI09 §
speaker unit. Kit £13.12.0 nett.: built
£19.8.8 nett. -

STEREO AMPLIFIER SA.10-10

Developed {rom the

successful  SA8-8  ampllfier

giving first class  stereo

amplification featuring

weparate volume controls for

each channel, hass and treble
10 watte per channel into 3 to BQ. Kit
£18.2.8 nett.; built £24.16.8 nett. Suitable #{) wile
range speakers available £13.15.0 each nett.

very

X

controls.

MAINLINE AMPLIFIER KITS
RCA/8GS designed main amplifier kits. Input sensitivity
500-700mV for full output into 8.

Kit price Suitable unreg,
Power including components power supply kit
12W 140/ nett 86/
26W 185/~ nett N/A
40w 195/~ nett 101/8
70W 210/~ nett. 181/

30 WATT BAILEY AMPLIFIER KIT
8pecial summer reductlon {to Sept. 30th, 1970, only).
Sensitivity 1-2V for full output into 8.
for one channel £7.5.8 1jst, £8 only nett. Tranalstors for
two channels $14.11.0 liat £11 only nett. Capacitors and
resistors (metal oxide) 30/— per chanvel nett.
unregulated power supply kit 87/8 nett.

Transistors

Complete

ZENER DIODES

8% full range E24 values: $00mW:
1W: 6-8V to B2V B/—ea. 15W:
Clip to increase 1-5W rating to 3 watts (type 268F) 9d.

-

CARBON TRACK POTENTIOMETERS,

Double wiper ensures mintnum noise le\el

long wpindles.

8ingle gang linear 220Q to ¢ 2/8
BIngle gang log 47K Q to 2/6
Dual gang linear 47K{2 to 22 8/8
Dual gang log 47K 1 to 22MQ 8/8
Log/antilog 10K, 47K, 1M (3 only 8/8
Dual antilog 10K only 8/8
Any type with }A D.P. mains switch, cxtra 2/8.
Please note: only decides of 10, 22 and 47 ure available

within ranges quoted.

CARBON SKELETON PRE-SETS
Small high quality, type PR, linear only 100,
4:0(2 1K,
T

2200,
2K2, 4K7, 10K, 22K, 47K, 100K, 220K, 470K,
. 10M Q)

Vertical or horizontal mountlng
1‘— each.

COMPONENT DISCOUNTS

10% on orilers for components for £6 or ore. 15% on
orders for components for £15 or rwore (No discount on
nett items).

POSTAGE AND PACKING
Free on orders over £#2. Please add 1/6 if under.
seas orders welcome: carriage charged at cost.

Over-

EVERYTHING BRAND NEW AND TO SPECIFICATION - LARGE STOCKS
All power types supplied with free insulating sets
IN9i4 2N3706 3/8 40512 45/8 | BC147 8/8  BFYb1 4/3
IN3764 2N3707 4/- 40602 9/8 8/3 | B8X20 8/9
1N4148 | 2N3708 8/~ | AC107 14/8 3/6 BY1i64 10/-
IN5054 2N3709 3/- | AC126 8/6 10/~ | BY238 3/8
18940 2N3710 8/8 | ACI127 8/~ 11/-  C106B} 14/8
2AN6YS 2N3711 3/11 | AC128 8/- 3/9 | MC140 [
2N697 2N3731 24/- | AC176 11/8 3/6 MJ480 21/
2N706 2N3794 8/3 | ACY22 39 3/9 MJ481 27/-
2N 1302 2N381¢ 8/6 | ACY40 4/ 2/8 | MJ491 30/
2N1303 2N3820 25/6 | AD140 19/~ 23 MPF102 28
2N1304 2N3904 7/6 | AD142 14/3 2/8 Ngr403 158
2N1305 2N3906 /6 | AD149 17/8 8/3  NKT305 15/6
2N1308 | 2N40568 §/3 | AD161/AD162 5/8 | oad7 19
2N1307 2N4059 4/- {matchet) 18/~ pr. 8/ 0490 1)
2N1308 2N 4060 43 | AF114 U~ 43 -3] '3
2N1309 2N 4061 43 | AF115 %- | 273 | OAY s
2N1613 2N4062 4/3 | AF116 8/8 2/8 | 3435 13
2N1711 2N4284 8/3 | AF117 6/8 8/6 | QA% STk
2N2147 2N4286 8/3 | AF124 278 5/- “30.! /11
2N2218 2N 4289 8/3 | AF127 - 5/ | 9A202 4
2N2270 2N4291 3/8 | AF139 9/8 g8 | OTE2 s/e
2N2485 2N 4290 3/3 | AF180 18/8 5/6 Ehah 17/¢
2N2646 2N4410 4/9 | AF239 o/9 18/~ TIP32A 23/9
2N2904 2N5062 12/8 | ABY26 8/6 24/3  TIB43 10/6
2N2924 2N5163 8/~ | ASY27 8/3 16/- | ZTX300 3/8
2N 2925 2Nb192 25/- | ABY28 é/8 8/8 | ZTX30i 3/
2N2926 2N6195 28/3 | B5041 18/- 10/6 | ZTX302 4/6
2N 3053 2NB457 9/9 | BA102 9/- 12/~  ZTX303 4/8
2N 3054 2N5458 9/9 | BA1ls 4/- 7/~ ZTX304 8/9
2N 3055 2N5459 9/8 | BA130 4/8 7/8 ZTX500 5/ -
2N 33256 40250 14/3 | BA145 5/8 10/9 ZTX501 8/
2N3663 40361 12/8 | BC107 2/9 ?/8 | ZTX 502 8/-
2N3702 3/8 | 40362 18/- | BC108 2/8 8/3  ZTX503 8-
2N3703 8/3.| 40406 16/3 | BC109 2/9 8/8 ZTX504 12/-
2N 3704 3/9 | 40408 14/8 | BC125 12/- 8/9 | ZTX530 5/5
2N3765 3/8 | 40430 37/- 1 BC126 12/~ Bl-&b() 4/8 | ZTX 531 6/9
Values
Code Power Tolerance Range available 1to® 10to 98 100 wp
(see note below)
(o} 1/20W 5% 820220k 0 E12 1 164
c W 5% 470-330kQ E24 2-84 24 1754
C tw 10% 4+70-10MQ E12 254 28 1-75¢
C W % 470-10MQ E24 3 254 2254
] 1w 109, +70-10MQ E12 6d 5d 4-5¢
MO W 20, 100-1MQ E24 B8d 8d d
WwWW 1w 10% 4 1200 0-220-39Q E12 154 all quantities
WW 3w 120-10k El12 184 all quantities
ww KA 6 A 120-10k O E12 184 all quantities
CODES: C - carbon fiim high stabllity low noise. MO metal oxide Electrosil TR5 ultra low noise. WW wire
wound Plessey.
VALUES: E12 denotes series: 10, 12, 15, 18, 2, 27, 83, 39, 47, 56, 68, 82 and their decades. E24 denotes series: as E12
plus 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and their decales.
Prices are in pente each for same ohmic value and power rating,
mix ues. (Ignore fractions of 1d on total re r .
el 4" | MULLARD POLYESTER C280 series
260V 20% 001 0-022, 0:033, 0-047, 8d ea.; 0-068, 01,
“R 11d; 022, 1/-. 10%: 0-33, 1/6; 0-47, 1/8;
BuF Y
INTEGRATED CIRCUIT AMPLIFIERS o 5] e, o Vo, an) 5L b
SINCLAIR IC.10 complete with instruction book giving
amplifier circuit details and range of applications. 68/8 nett. | MULLARD SUB-MIN ELECTROLYTIC
Component pack for IC.10 stereo amplifier, complete inc. | c406 range axial lead 1/8 each
knobs, plugs, sockets, neon and switch £4.15.0 nett. Values (uF/V): 0-64/64, 1/40, 1-6/256, 2-5/16, 2-5/64, 4/10,
PLESSEY SL403A. Only 48/6 each. 3W into 700 for 18V | J5i0: DI04 BA/6.% 64728, B4, B0, 10/2.5, e B
icati g 2 12 / 0/ ) /! / / 32/4,
supply. Application data with two or more. P.E. Btereo 32/10, 32140, 32/64, 40/16, 40/2-5, 50/6-4, 50/25, 50“0 64/4,
Amplifier kit iess metalwork £11.18.2 nett complete. 54/10, B0/2:5, 80/15, 80/25, 100/6-4, 126/4 125/10, 126/15,
160/2-6, 200/6-4, ‘200/10 260/4, 320/2-5, 320/6-4, 400/4,
500/2-5.
WAVECHANGE SWITCHES LONG SPINDLES
1P 12W; 2P 6W; 3P 4W; 4P 3W . .. 4/9 each LARGE CAPACITORS
SLIDER SWITCHES D.P.D.T. . - 3/~ each | High ripple current types: 1000/25 5/8; 1000/60 8/2;
1000/100 18/3; 2000/25 ?/4; 2000/50 11/4; 2000/100 28/9;
2500/64 18/8; 2500/70 19/6; 5000/25 12/6; 5000/50 21/11;
4 f - H
NEON INDICATOR LAMPS a1 200200y a1 0000 70 a1/ 10 YT/ 10000725 2476: 10000750
B bezel, red onl . 3/9 ’ )
quare v
Round chrome bezel red, amber clear . 4/9 each
Toggle switches, 250V a.c. 1'6A. Chrome dolly and | MEDIUM RANGE ELECTROLYTICS
chrome milled nut8.P.8.T.3/9; .P.D.T. 4/8; D.P.D.T.5/9; } Axialleads: 50/5601/9; 100/251/9; 100/50 2/6; 250/25 2/8;
8.P.D.T. centre off b/-. 330/25 £/6; 260/50 8/8; 500/26 8/9; 500/50 4/8; 100025
4/-; 100050 6/—; 2000/25 8/-.
8-DeC’s put an end to “*birdsnesting’’. Components just
plug in. Baves valuable time. Use coniponents again and | SMALL ELECTROLYTICS
again. B-DeC only 30/~ post free. Compact T-DeC, | Axlal leads: 4:7/10, 4-7/26, 5/560, 1/- en. 10/10, 10/25,
increased capacity, may be temperature-cycled. T-DeC | 10/50, 33/10, 50/10, 1/~ ea. 25/25, 25/60, 47/25, 10010,
only 51/~ post free. - Full range stocked. 22010, 1/8 ea.

ELECTROVALU

Hours: 9—5,30; Sat. 1 p.m.

Dept. PE7,28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Tel.: Egham 5533 (STD 0784-3).

Telex 264475
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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 accord-
ing to its merit.

CAR ANTI-THEFT ALARM
SIMPLE .car anti-theft alarm using three miniature

A relays is shown in Fig. 1. When triggered, the
alarm prevents the engine from being started, sounds the
horn continuously, and switches on the interior light.
The alarm is normally controlled by a dashboard
switch and push-button. Once the alarm is triggered
the dashboard controls are rendered inoperative. The
alarm can then only be released by the master switch
which is mounted on the relay unit. For maximum
security the relay unit should be situated in the locked
bonnet or boot of the car.

OPERATION

The thief gets no warning that an anti-theft device is
fitted to the car until having made his entry he closes the
the door behind him. The alarm then triggers.

When the owner returns to his car he avoids triggering
the alarm by moving the dashboard switch to the
“OFF” position before closing the door.

CIRCUIT DESCRIPTION

The complete circuit diagram of the alarm unit fitted
to a car is shown in Fig. 1. All relays are shown
released and switches S1 and S3 closed. This is the
“alarm set” state. Switches S1 and S2 are mounted on
the dashboard, the master switch S3 is mounted on the
relay unit.

When a thief opens the car door the switch S4
closes and provides a path for relay RLA to operate via
RLCI1 contact. As the relay operates its contact RLA1
on changing over causes relay RLB to operate. Contact
RLBI provides a holding path for relay RLB
independent of contact RLA1. Contact RLB3 short
circuits the ignition contact breaker to earth thus
preventing the engine from being started. On opening
the door, relays RLA and RLB operate and hold in.
When the door is closed, relay RLA releases as its
holding path via the door switch S4 is interrupted.
As the relay releases, contact RLA1 provides a path for
relay RLC to operate, via contacts RLBI and RLB2
which are still made.

The horn is switched on via contacts RLC3, RLAI,
and RLBI. The interior light is switched on via
contacts RLCI, RLB2, RLAI, and RLBI. Contact
RLB3 still disables the ignition circuit. The only
possible method of releasing the alarm is by opening the
master switch S3 which allows all three relays to
release.

SETTING-UP

With the door closed, move S1 to ‘“on’. Push
button switch S2 is pressed and held in whilst the door is
opened. Switch S2 may now be released, and closing
the door leaves the alarm set.

The circuit operation for setting the alarm is as
follows. Operating S2 causes relay RLC to operate.
Opening the door provides a holding path for relay
RLC independent of S2, i.e. via RLCI contact and door
switch S4. Closing the door breaks the holding path
allowing it to release. Hence when the alarm is set, ali
three relays are released.

Contact I
breaker —
| y T 3 v
]
Door | 2 ¢ ; C— :
switch ! zi } RLB3 7l
'
! RLBY 1
| ' OL. Hom
Tse | s2 4 R % i
| B ! 7
] 3 i
| A ol ﬂ_
RLCS &1 Co W
RLBZ battery |
H B 2V
H [ ]
1
' Ignition
RLB ' coil
| e C 3% !
light | :
@’ ! i SW
R ? -
DASHBOARD ! Harn
A N st Jf | On/oFF i -
| TR i3 gnition
: . i switch Fuse
; 53 o
B e o0 0 O 0 o O O O I o O s e e -4

Fig. 1.
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Circuit diagram of the car anti-theft alarm
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CONSTRUCTION

Any type of 12V relays having the required number of
contacts may be used, see Fig. 1. Miniature sealed
relays are most suitable as they will prevent the entry of
dirt and moisture to the contacts. However, it is
important that the contacts are heavy duty types and
capable of carrying the horn current, which could be as
much as 7 amps at switch on. The relays can be
mounted on a piece of s.r.b.p. board and then mounted
in a metal diecast box. The master switch S3 and a
9-way terminal block should be mounted on the sides
of the box.

WIRING

Care should be taken to ensure that connections are
made to the correct points on the car wiring. (Refer
to Fig. 1.) Terminal 8 is connected to the horn-push
side of the horn. Terminal 7 is connected to the
terminal marked CB on the ignition coil.

The alarm may be fitted on cars using either positive
or negative earth systems. Terminal | must be
connected to the earth (chassis) side of the battery and
terminal 9 to the other side of the battery via the fuse.

Y : g
RLC3 RLD2
- 8
R To horn
1kQ
RLDY
k2 TR1
1k ¢
250 RLD
pF T
S3 9
-————, 4 &
To battery

Fig. 2. Additional circuitry for adding an interrupted
alarm note to the car anti-theft alarm

MODIFICATIONS

If an interrupted note from the horn is preferred,
another relay must be added, see Fig. 2.

The component values may be adjusted to find the
preferred interruption rate and on/off ratio. The
circuit is a simple charge-discharge system with the coil
of relay RLD forming the emitter load of the transistor.
The relay coil resistance should be greater than
150 ohms, and the transistor chosen to suit the power
requirement of the relay.

The circuit Fig. 2 is drawn for use on cars with
positive earth. For negative earth systems a pnp
transistor should be used and capacitor C1 reversed.

It may be preferred by some motorists to dispense
with the ignition cut-out and hooter alert, and to
arrange that the alarm condition merely disconnects the
petrol pump. This is easily done by omitting RLC3
and RLB3 contacts, and providing a *“‘break’” contact on
RLC relay connected in series with the petrol pump.

K. L. Spence,
London,
N.W.7.
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TEMPERATURE ALARM

Fig. 1. Simple temperature alarm circuit

WONDER if the temperature alarm circuit shown in
Fig. 1 is of interest to your readers. When the
temperature of a liquid or solid, etc. must be kept

constant the thermistor is inserted into the liquid and

the potentiometer set so that there is no voltage
applied to the transistor, the relay will not operate.

When there is a temperature change, approximately

+ 1 degree depending on the transistor and components

used, the relay will operate, ringing a bell or any

other suitable alarm.
David G. Warner,
Birmingham, 34.

I.C. HOLDER

SOME time ago I bought a Fairchild #L914 integrated
circuit with the idea of carrying out various simple
experiments. As soon as the device arrived it was
obvious that constantly soldering and unsoldering
would soon ruin it. However, a B9A valve base plug
was to hand and the i.c. was soldered to it as in Fig. 1.
The numbers indicate the i.c. terminal numbers.
Note that lead 8 is singled out by the flat or spot on the
i.c. case. Alli.c. leads are wired to the plug following
the standard B9A pin numbering, i.e. 1to 1... 8 to 8.
The result is very robust and has stood up to a great
deal of wear and tear.
N. Harrison,
Stafford.

VALVE BASE

" Flat or dot

Fig. 1. Wiring details
for the B9A valve base
plug i.c. holder
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W It's stillan Avometer
SIIII B Has a d.c. sensitivity of
10,0000/V

yet fits in the pocket/held
easily in one hand
Ihe B Measures up to 25kV and 25A
with optional accessories
bESI ® Accuracy conforms to
B S.S.89/54.

Get your own Multimeter
today (complete with plastic case,
leads, instruction booklet and
a full year’s guarantee)
from your local supplier, or ask for

details direct from Avo.

Avo Limited

Avocet House, Dover, Kent
THORN Telephone: Dover 2626
SR Telex: 96283
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HOME RADIO (Components) LTD. Brand New Fully Guaranteed
Dept. PE TRANSISTORS & DEVICES
234 London Road, Mitcham CR4 3HD
L ’ AAZ13 2/6)BPY10 INTEGRATED CIRCUITS
Telephone 01-648 8422 N aiaAZll BRI  MniTpe,  Jo 12+ 25+ 1004500+
IN400S  3/-|AC127  bj6|BEX76 41| OLoas 98 B fHE F ,f,
1N4005  3/8[aC127z  12/6[BEYZ7 4| SLI23, 4,;6 4,}_ “,f_ ,-,fe 38
1N4006  4/-1AC128  5/-|BBY28  5/-[%4C130)  52/6 48/ 45/ 40/~ 38/
1IN4007  §/-|aC183  4/-[BRY28 B/~ 350 50/ 4716 4276 3776
ING09  1/8|AC154  8/-[BYSO  §/-| BLla0d nf, “f_ 455_ “,f_ ,,ﬂ_
pus ioels b
2G30 -|ac17 - -
2G302 4/8|AC187 5/-(B8Y87  5/~|2N 3055 15/-jOC42 6/-
2G303  6/-{AC188  8/-[BEY9S 8/~ Mullard 115 watt Mullar
e Ty g St e B0 a0
26309 8-|ACYIs  &/[Byios g0 T 13- 100+ M/ E» B
il st sk b
2G37 -
2031  5lfAcy22  wielBYZ10 10/-2N38I9 _8Hocu 4/
2G 382 8/-|ACY28 8/8|BYZ11 9/- Texas F. Mullard
2G383 5/-{ACY34 4/-|BYZ12 8/-| 25+ 6/9 |oo+ 3/9§ 25+ 3/3 100+ 2/9
ON404  4/8|ACY36  §/-|BYZ13  5/- + 5/- 500 + 2/4
2N 696 4/6)ACY39 8/6|BYZ15 20/
s gictie lerms, e
Zgggg 1% AD146  12/6/GET103  4/6/2N2926 2/-{OC45 3/6
2N708A 2/8|AD161 7/6|MPF102 8/8 NPN planar Muliard
oN707  12/6|AD182  7/8{MPF103 7/- all colours 25+ 3/- 100+ 2/6
X 2aN708 8/-{AF102  18/-|MPF104  7/6) 25+ 1/8 100+ 1/6 500+ 2/-
Purchase a Home Radio Catalogue, using the Coupon ol :Ig AR g;a MPF105 /-
- H
. Please enclose a cheque or postal order for AF116  6/6{0A7 4/
below [ C ‘ chequ P gggig z;d eI §/-|0AS 3-[2N2646 10/8locTi 3/-
12/6 (8/6 plus 4/- packing and postage).  Your cata- 2N920  B/|AF11E  12/8|0A10 4/- Jlotorola Mullard
i ; f 2N922 8/6|AF124 6/-|0A47 2/~ Unijunction 25+ 2/3 100+ 2/-
logue will be sent by return of post. 2N030 7/6|AF125  5/-|OAT0 2/~ 25+ 9/9 |oo+ 7/6 500+ 1/9
X 2N1131  6/-|AF128 4/-10A71 /- 6/9
Choose your components. In the Home Radio Cata- oN1l2 g/ AL o B B
; 2N130 2
logue over 8,000 components are listed and more 2N1304 5;_ AF178  9/6/0AT9 2-I AF139 6/-locTs 5/
han 1,500 illustrated. A rehensive index helps | [2Nisto  5-jAFISL 88048 S0 Siemens v H.F. Mullard
than 1,500 illustrated. A comprehensive P aN1305  5-|AF18S  @-|0480 B} 0 33,1084+ 4r6 [ 25+ 413 100+ v/e
you to locate your requirements easily. gg}ggé gﬂ AFY19  29/8|0A90 Ha 39 500+ 3/~
] Credit A Service. Full detail NI 3y 15 josss  1ie
oin our Credit Account Service. Full details are ON1613  b/_|AFZ12  10/-|0-
: 2N2147 17/6|ASY26  8/8|0A200  1/9/ 5 k|6 9/—IBCY34 6/
enclosed with every catalogue. 2N2160 15/-{ASY27  7/6/04202 - Mullard V.H.F Mullard
o ) oNo2e7 g5/ |ASY2S  @8I0AT0 8| g5 B 100+ 71-| 25+ 5/~ 100+ 4)3
Order your components. Having joined our Credit N2049 lg;: RYed 953 0AZ295 78 6/ 500+ 4/-
Account Service, you may order either by phone or D szl B &
post. If you phone out of office hours, a recording oN2026  grg[BIM 1:;& gﬁ‘g} g;g ADI6I/ADI62 e 19/
q 2N3011  7/8) . A
machine takes your message. IN083 5/ (BAYIl  2/-|OAZOSS i Mu“aﬂ‘ €24~ Mullard 100V
. - 2N3054 12/6BC10T  3/-(OF18 7/ NPN/PNP 25+ 15/9 100+ 14/6}
Get started on that project! Whether it's con- 9N3056  18/-|{BC108  2/9| S S/~ 100+ 43 500+ 13/3
) INa705 Sle[Bcios  g-[0C20 1878 25+ 5/ + 4/
structing or servicing work, the fact that you can 2N3703  /|BCILS g;— ey 12{2
obtain the right components easily, without having ggg;gé :;; BC118 78 gg: 1_%: BY126 3/6{IN4001/2/3 2/3
to chase from shop to shop, will put you in the right N B BB octe & Mullard 800v™ | 1 amp 100300V
frame of mind to make a better job of it. w3710 3 BOIS0 Tlocee  amje| 25+ 2/9 100+ 26| 500+ 1j4
Nszee  gelBOLST  B-iochs 1)
WeTIL e BCll  Elocss  ize
2N3730  10/— BC148 2/0 0C41 S-IBY 127 4/ |N4004/5 3/_4
353};5 13’3 BC149 4/ 88:2 g{' Muilard 800V 400-600V | amp
Whether or not you want to use 2N3820 19/¢|BCY30 8/810Ca4 A | amp plastic 25+ 2/6 100+ 2/-
the Credit Account Service men- 2N3823 17/8]BCY31  8/8loCys a/g| 25+ 3/3 100+ 3)- 500+ 1/10
tioned above, you certainly need .gg:ggg ﬁf 583?,3 125: gg‘;g g;g
the Home Radio Components 2N4286  8/-|BCY34  8/-|g¢71 3-|BYZI3 5/
Catalogue, if you construct or 2N4288  3/-|BCY38  7/-[50q0 5/-| Mullard 6A 200V ZENER
) b . 9N4289  8/6(BCYS9  8/8/Gc73 8/-| 25+ 4/— I00+ 34 DIODES
repair radio, television and elec- 2N4200  3/-|BCY40  10/-|oc74 6/ 3/- 400MWY 5%,
tronic gadgets. By the way, the 2N4201  3/-[BCY42 -loc7s 8/ BZYS8 range
g 2N4202  §/-|BCY43 b/ &
catalogue contains six vouchers, 10361 19/-|BCY70  4/-|9CiE i BTIOZ/SOOR all voltages
ilti BCz1l 7780577 /- 3-3V-33V 4/~
each worth a shilling when used as 40362 13/8 Boa24 8 0C78 5/~ 2/6) 25+ 2/6 100+ 2/-
instructed, and with the catalogue gg%,; {gﬁ BEN3000 5/- 353}1, 25 Mullard thyrnstor 500+ 1/9
we supply a 30-page Price Supple- 28003 9/¢{BF115 /-locse 8/ e ,L'°?,°nf :”:e
ment and a Bookmark giving :gg: 1:;0 g;{gf g;: gggii g/- 25+ ”l' o0+ '0/’ 4 4
electronic abbreviations. —|BF158 8/- i
28012 25/~ oC122  10/-
Post the Coupon today, | [G Hmmies sl Uiocny ol [IN0e 4
e oupon a 7 18/~ S 13 - anars amp
os p oday, 28034 12;6 Brigr  S-jocis 78 25+ 2/5 I00+ 2)- | 25+ 3/4 100+ 3/-
], w
with 12/6. 28036 /~|BF173  6/-l0C14) 15/~ 1/10 500 + 2/6
28320 9/ g;{g‘i ;;g 0C169 5/-
The price 12/6 applies only to cata- 32235 .%; BF194 3/6 38{;‘1’ Z}Z OA200/0A202
logues purchased by customers 28323 10/-|BF198 8/-10C200 [ 1/9 OCI139 S/
T 28324  12/6/BFX30  6/-|0C201  9/8] .. oo Mullard
residing in the U.K. 28512 9/6/BFX88 5/-10c202 12/8 15-;-'ll6nlt;o.:sl/3 25+ 4/- 100+ 3/3
3 28701 8/8 03 I 500 + 3/-
L X ¥ B WK B ¥ -— . - 28702 11/-| gg({:g 1:51_! %04 7/9 0z Ui
- - 28731 8/6(BFY51  4/8/0C205  12/8
I Please write your Name and Address in block capitals 35;33 g;g g;¥g§ 2;: ggégg ig;: OCP7| 19/6JOCI140 7/6
| AAl78  8/6[BFY64  8/6|OCPTL  18/8 photo Mullard
[ AAY1?  §/-|BLY10 20/-(ORP12 12/8 15+ "’/3 '°gl'g'4/’ ls%)f):t:/_ 100 + 5/~
Name__ | AAZ12  4/-IBLY11 32/¢/ORP60 8/ -
l SEND FOR YOUR FREE COPY OF Quantity prices 100+ phone (01) 723
1970 LIST NO. 36 OF OVER 1,000 040] Ex. 4
| Address. S I DEVICES TODAY All listed devices are from stock. Please
Discounts IO/ on |24 any one type add |/6 post and packing to your order,
l ' /: on 254 any one type Please note minimum order value 10/-.
B } ] : JOJDEDGWARE ROAD
LONDON, wW.2
i HOME RADIO (Components) LTD. i “[“Hv (01) 723 10089
Dept. PE, 234-240 London Road, Mitcham CR4 3HD OPEN MON -SAT 9.am-opm THURS - 9am-1pm
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NEW RADIO TELESCOPE

India’s new radio telescope is in
operation and the first results have
been released. During the first
14 days of observations the telescope
was directed at the southern part
of the sky and five new radio
sources are reported to have been
discovered.

The design of the telescope is
based on the cylindrical paraboloid.
There are 24 towers of equidistant
spacing over a distance of 530 metres.
Each tower supports a parabolic arm
of 30 metres in length and the 24
arms support the wire reflectors and
the aerials. The whole aerial can be
steered through 140 degrees elevation.

Sited at Ootacmund in Southern
India and being near the equator, it
is one of the largest telescopes that is
able to track sources for more than
two hours a day, and in an east west
direction for more than nine hours per
day. The operating frequency is 324
to 329MHz and a further system of
dipoles is being designed for use at
100MHz.

The new tracking station, under the
direction of Dr D. Swarup, who
had his training in America, puts
India on the map in radioastronomy
and will add another observatory to
chart the sources from the southern
hemisphere with great precision.

It is planned to set up two dishes
13-5 metres in diameter at a point
3-5km to the west of the present site
in order to provide interferometer
facilities.

There is one unusual task that the
observatory will carry out and that
is to measure minute changes in the
almost non-existent atmosphere of the
moon caused by the dumping of
terrestrial materials on the surface of
the moon.

CARBON MONOXIDE IN
SPACE

Hydrogen, water,ammonia, formal-
dehyde and the hydroxil radical have
already been found in galactic
clouds. Using the 35ft microwave
telescope, the National Radio Obser-
vatory in West Virginia have dis-

covered carbon monoxide at a
frequency of 115GHz.
Five main sources have been

recorded but the most important are
in the sources of Sagitarius A and
Orion A. Sagitarius A is in the
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By Frank W. Hyde

direction of the nucleous of the
galaxy and Orion A is in a region of
star formation. The width of the
line is 2MHz in the Orion source
and the total extent of the CO is
| degree in diameter which is larger
than the source itself.

The Sagitarius source is a compli-
cated one having several doppler
shifted lines over a total bandwidth
of 100MHz.

ECHO 1 AND ECHO 2

Thetwo passive satellites Echo 1 and
Echo 2 both died within a short tiime of
each other and have left the geodesists
in a little difficulty. Having magnitudes
of 2:5 X they were easily recorded by
small cameras. These cameras were
able to photograph the satellites
against the background of stars as
part of the triangulation programme
of Western Europe.

Having now to use much fainter
satellites the International Association
of Geodesy is pressing for another
Echo satellite. Those being used at
the moment, Explorers 19 and 39,
are often too faint for European
cameras. The present accuracy of
location is about 30 metres and it is
hoped to bring this to 3 metres with
standard photographic  methods.
When the laser methods come into
use in 1972 the accuracy will improve
to less than 1 metre.

UK-5

In 1973 satellite UK-5, which when
in orbit will have its name changed to
Ariel 5, will have a number of
interesting experiments to undertake.
There will be six experiments
altogether and they will all be con-
cerned with cosmic X-rays or X-ray
astronomy, and for the second time a
British satellite will carry an American
experiment.

In the GEC-Marconi design of the
UK-5 satellite, all the sky surveys and
precision measurements of point
sources can be made from the same
vehicle. Two survey instruments are
mounted in the cylindrical walls of
the spinning satellite and look out
sideways. The four measuring instru-
ments which deal with the components
of the individual sources, look along
the satellite’s axis of spin. Fine gas
jets are provided so that the axis can
be pointed in any direction.

The United States experiment is
being prepared by the Goddard

Spaceflight Center and together with
Leicester University's experiment will
carry out the survey of sources. An
experiment of the University College,
London, will fix the positions of the
sources with an accuracy of one
minute of arc.

APOLLO 12

The Apollo 12 has provided one of
the most worth while scientific
experiments in the moon programme.
The magnetometer which the Apollo
12 crew set up on the moon for the
Ames Research Centre, has shown
some remarkable results reported
Dr C. P. Sonett of Ames, whose
group have some considerable ex-
perience in this field, when he spoke
at a special conference held in
Newcastle by the Nato advanced
study institute.

In 1967 the magnetometer on board
Explorer 35 which orbited the moon
provided some detailed information
about the solar wind. This showed
that like the earth a ‘‘shadow”
existed on the side away from the sun.
The magnetometer with three sensors
showed that there was a relatively
large field on the surface of about
350 microgauss.

It is thought that this arises from a
large mass of magnetised material at a
distance of some 200km from the
Apollo 12 site. 1t is not possible that
this is part of an overall field because
it would have been registered on
Explorer 35. 1t must therefore be a
localised field. This idea fits in with
the discovery by Apollo 12 of “*fossil™
magnetised material on the moon.

This must mean that at some time
the moon was in a much larger
magnetic field than at present.
Sudden variations which have been
noted by Explorer 35 in the area of the
Apollo 12 magnetometer are due to
fluctuations in the solar field and
are up to five times as large than
elsewhere. From this it follows that
there mwust be a conducting core
surrounded by a much less conductive
shell.  Calculation shows that this
shell has a depth of something of the
order of a few hundred kilometres.
Perhaps here is another important
clue to the composition of the moon.

Area of increased field
which suggests acore

Has the moon a core




PEWIDEBANDHE
BTGNS REGEIVER

PART TEN CONCLUDING ARTICLE:

By R.HIRST

CONSTRUCT[ON details of the receiver and local
oscillator were completed last month. The local
oscillator tuning dial must now be calibrated and the
operational sequence learned before the receiver can be
used. This final article also gives details of an auto-
matic gain control module which can be easily added to
the receiver chassis if required.

DIAL CALIBRATION

The dial specified in the components list last month is
calibrated 0 to 500 by the manufacturer and dial
calibration is carried out with reference to these
markings—using the vernier dial. Table 10.1 shows
the received frequencies, corresponding to dial readings
in steps of 50. Five frequencies are given for each dial
position corresponding to the five ranges selected by the
range switch. The dial can be calibrated in MHz,
using Letraset numerals for each range.

A.G.C. MODULE

The a.g.c. unit is provided as an additional item and
is used in conjunction with the carrier control; the only
difference to the operator is that once the carrier level
has been set by the carrier control, the gain of the
receiver will automatically compensate for any change
in the received carrier level. The unit works in the
following manner.

CIRCUIT DESCRIPTION

The sideband and the carrier signal is picked up
from SK6 on the i.f. unit and fed to SK1 of the a.g.c.
module (Fig. 10.1). Capacitors C2, C3, C4 and crystals
X1 and X2 act as a sharp sided filter at 2MHz exactly,

DIAL CALIBRATION, A.G.C. MODULE, OPERATION SEQUENCE

the bandwidth being approximately 100Hz, equally
displaced about 2MHz. As a result of this filter

action, the 2MHz carrier signal is accepted and the side- -

band information rejected. Transistors TR1 and TR2
amplify the 2MHz carrier signal selectively due to the
filter action of L1 and C7 (tuned to 2MHz). Maximum
gain is achieved in this two stage amplifier as the feed-
back, via R2 and R3, is fully decoupled by C8.

All the voltage gain is developed in TRI, TR2
reduces the output impedance to match the following
commoen base amplifier TR3. Transistor TR3 has a
similarly tuned collector load, in the shape of L2 and
C13, and further voltage gain, at 2MHz, is developed

Table 10.1. DIAL CALIBRATION
Range A B C D E
Dial
reading Frequency in MHz

0 1-8 3-0 5:0 85 16:0
50 1-85 318 5-04 875 167
100 1-87 325 5-1 89 17-0
150 2:07 3-47 5:6 95 18-05
200 2:2 3:66 59 10-0 18-5
250 2:36 3-88 621 11-0 20-3
300 2-53 42 70 11-91 225
350 2-8 4-5 8:0! 12:8 24-8
400 3-02 4-9 8-42 13-85 26-0
450 338 5-55 9:61 16-0 30-5
500 4-0 68 118 182 35-2

Fig. 10.1.
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ELECTRONIC BROKERS

MOTORS

HIGH PRECISION_MAINS MOTOR

230V 50Hz 4 h.p. continuously rated.
3,000 r.p.m. Made by Croydon Engineer-
ing Model KA 60 JFB. Buitable for
capstan motor. Bize 8in long, 4%in dia-
meter with 8in diameter flange and 4 fixing
holes. These motors are Capacitor Start,
Capacitor Rup, supplied less Capacitor.
£24.10.0. each. £1.50.P. &'P.

SHADED POLE MOTORS 120V S0Hx
Preclsion made ae used in record decka and
tape recorders. Suitable many other
applications. 10/- each. P. & P. 3/-.

PRECISION MOTORS by PULLIN

28V, 3,000 r.p.m., 0-0016 h.p.; 28V,
5,000 r.p.m., 0-0014 h.p.; each 24.10.0.
P. & P.5/-.

HIGH QUALITY D.C. MOTORS
VACTRIC. 6-3V with 40/1 ratio gearbox,
torque 2 lbjin; 6-3V with 300/1 ratio
gearbox, torque 2 1b/in; 28V 5,000 r.p.m.
£6,10.0. each. P. & P.5/-

& SGIENTIFIC

EQIIIPMENTAND COMPONENTS

DELAY LINE
2 microsecond, 4,000 ohm, Type MON
2484D. Length 2}in x 4in x Rin. En-

capsuiated module. Price 80/-. P. & P. 5/-.

NEW FRACTIONAL HP SINGLE PHASE
INDUCTION MOTOR
230V, 50Hz. Continucusly rated.

Tinpe-

dance protected type. Available as
follows:
r.p.m.

Amp. Approx. H.P.

HYSTERESIS REVERSIBLE MOTOR

Incorporating two coils. Each coil when
energised will produce opposite rotation of
output shaft. 120V 60Hz. 1/10 r.p.m. 30/-
each. P, & P. 3/-

Price 35/-.

MINIATURE
UNISELECTORS

3 bank, 12 way, 2560 ohm,
24V. Type 22004, Sup-

P. & P.7/6.

LOW TORQUE HYSTERESIS
MOTOR MA23

Idepl for instruiuent
chart drives. Extreme-
Iy quiet, useful in
areas where ambient
noise levels are low.
High starting toryue
enables relative high inertia loads to be
driven up to 60z/in.  Available in the

following speeds und ranges: 240V 60Hz,
4 rpm., 2 rpm., 1 ropm, |orpa,
§ rpa., ! rpm., } rpa, ) orpon.,
1/10 r.p.n., 112 rpom., /20 rpm.,
1/45 r.pon.. 3/60 ropom., 1/360 r.p.m.
25/~ each. P& .3

HYSTERESIS CLUTCH MOTOR

‘With integral clutch allow-
ing the motor to drop out
of engagement with the
gear train, thereby facilitat-
ing ecaey resetting when
used jn timers or in com-
junction with a light spring. 6 oz torque at
240V 50Hz, 1/12 r.p.m., 1/10 r.p.m.,
} rpm, § rpm, § r.pm, i rpm,
16 r.pan. 120V  50Hz, 1,12 r.p.m.,
1410 r.p.m., % r.p.m., 5/12 r.p.m., 4/11
r.pam., 2 r.pan. 120V 60Hz, ¢ r.p.m.,

1r.p.m. 24V 50Hz, 1/"0rpn|,4rpm
25/~ cach. P. & P. 3/-.

D.C. MOTORS

Simifar to above type MD 83. 28V
1/20 r.p.m., 1/60 r.p.m., 1 r.p.m. 12V
1/20 r.pm. 24V 1/15 r.p.m. 30V
1/12 r.p.m. 6V 2 r.p.m. 30/-. P. & P.

3/-.

SYNCHROMOUS MOTORS

200/250V 50Hz. New condition, ex-equip-
ment. 8-1 RPH. Relf starting, complete
with gearing shaft }in dia., }in long.
30/-. P.&P.3/-.

BRAND NEWY [SENSITIVE A.C.
MILLIVOLT METER

Extreniely high input impedance main-
tained over 10 overlupping rangers.
Battery powered giving freedon from

maine hum. Size: width 6ins, height 4}ins.

Weight 3} Ibs.

TAPE RECORD PLAYER MOTOR

110V, 50Hz, 1,200 r.p.m. Shaded pole O/P
shaft }in dia. x ¥n long. Weight 220z.
Price 10/-. P, & P. 5/-.

Price £6.10. P. & P. 10/-.

ELECTRIC CLOCK MOTOR

NEW 200-260V, 50Hz, 2W. Bynchronous
induction motor. 2 revs. per hour. O/P
sbaft. fin dia x {in long. Clockwise
rotation. Three-holed mounting at 120°
on 2in PCD. Price 20/-. P. & P. §/~.

plied pletc with plug-in
base. Size 3in x lin x 2ip.
A very neat precision com-

O0SCILLOSCOPES

Cossor 1035
Cossor 1049 ...

Solartron 513 ..
Solartron D300. .
Furzehill 0100 . .
Furzehill 0110 ..
Furzehill 1684B .
Airmec 249
Airmec 723
Carriage extra.

COUNTERS

ELECTRO MAGNETIC
COUNTER 300 ohm 24V
8low impulse counier
of 10 impulses per
second. /8. P. & P. 3/-.

6 DIGIT ELECTRICAL IMPULSE
COUNTER with electrical agd mechanical
reset counter driven by 1J0V DC 4400
ohma coil. Reset 110 V DC 800 ohms coil.
Housed in plastic-alioy case. The units can
be interlocked with each other to give
vertical or horizontal displaye. Price 79/8.
P. & P. §/-.

250V, 16W, MBC. Panel lamps. 1deal
making up displava, etc. Length 2}in x
14in dia. Bpecial offer, 10 for 21. P. & P.
5

MICROSWITCHES
Assorted miniature types.
15 tor 281, P. & P.5/-.

Hpecial offer,

MINIATURE MOVING COIL
RELAY SIS
By Sangamo Weston,
suitable for D.C. circult.
A high eensitivity relay
more sensitive than the
electromagnetic type.
Single Coil Resistance
310 micro amps. 31513,
List price £4.10, Our price 20/-. P. & P. 3/-.

NUMICATORS

3 Fig. size I6mm.

1 Cold cathode gaa filled in
line 0-9 digital display
tubes. Long life expect-
ancy. Minimum striking
voltage 180V. Side reading
Type XN 13 and XN 3/
Pricel8/8 each. P.&P. 2/6.
Fig. size 20 mm.

Type NI 1. End reading.
Price £1 each. P. & P. 2/6.

YEEDER ROOT 6 DIGIT COUNTER

Suitable for counting all kinds of pro-
duction runs, business machine operation.
Mcchanically driven. Reset type KA 1337,
manual knob. Ex-equipt. but new con-
dition. Special price 25/- plus 5/- . & P,

ponent. Price £4.19.6. | _—

P. &P o “*"" | 3 DIGIT RESETTABLE COUNTER
Totalising 48V d.c. at 48mA; 10 impulses/

METERS sec. Length 4in x }in x lin.  Price

Milliammeter. A.C/DC. 100MA and | £3.15.0. P. & P.6/-.

200MA FSD Cambridge 47626/4 Electro-

dynamic £25

Precision Voltmeter. A.C/D.C. 0-75V:
0-150V: 0-300\’ sangamo  Weston
8.92.1-6

Precision Mullimetcr V.LR.W.

E.LL. Model 44 ... .. 215. 0.0
Wan.Absovphon Metcr Marconi

CT44 200 UW-6W ... ... 2385. 0.0
A.F Micro \'oltmeter. Dymar

703,38 MeW. . ... ... ... 248, 0.0
V.H.F. Q' Meter—Marconi

TF886B .................... 145. 0.0
Wide Band Millivoltmeter —

Marconi TR1371 ....... ... 235.10.0

SET OF MEASURING INSTRUHENTS

4 DIGIT NON-RESETTABLE COUNTER
Totalising 10 impulses per second. Length
34in x 1%in x 1%in. 24V d.c., 300 ohms
Price 6/6. P. & P. 5/-.

6 DIGIT RESETTABLE COUNTER
Totalising 240V 50Hz. Viewing window

DOUBLE AUDIO FADERS

These hard to get, pro-

fesslonal recordlng studio

units are ideal for audlo

slgnal mixing, fading pro-

=1 grammes in and out, etc.

- Two bank 1,000 4 1,000

ohm wire-wound parallel

connection to give 500 ohm

1W. 1ndependent tracks fitted scale
makings, with red and blue control knobs.
Panel mountlng. Ex-equipment. Price
$3.198, P. & P.7/6.

LINEAR THYRISTOR CONTROLLED
LIGHT DIMMER—BRAND NEW
High grade full wave

Brand new
high grade
moving  coil
metera. 1deal
auto-elec-
trica and
other geueral
d.c. appli-
cations. Supplied with 3 shunts in neat
attache type metal carrying case. Speci-
fications: Voltmeter 0-15V, 0-150V,

0-450V. D.C. Linear mniirror scale 3mA
F8D. Anuneter unshunted 7-5mA F8D.
Used with 3 shunts to give ranges of
0-0-3A, 0-0-756A, 0-1'6A, 0-7-5A, 0104,
0-30A. The ammeter can also be used as a
0-75 mV Voltmeter. Hcale length 83 mm.
Accuracy 1%. Case moulded plastic.
Meter sjze 4}ln x #}in. List price £30.
Our price £5.19.86, P. & P. 30/-.

HIGH YALUE DECADE RESISTANCE
BOX

;é?;".s‘v'—v
88 ¢
Ranges lron;

00IMQ to 1)1MQ. Accuracy 0-06%.
Maximum Power Rating 0-1W per step.
Price £22.10.0. P. & P. £1.0.0.

PORTABLE WHEATSTONE BRIDGE
8pecification. Type: Moving Coil Galvano-
meter. Ranges: 1. 0-05 to & ohms,
2. 0-5 to 5U ohms. 3. 5 to 500 ohms.
4. 50 to 5,000 ohms. 5. 500 to 50,000 ohms.
Bcales: Switched. S8lidewire: 0-8 to 50.
Galvanometer Scale:  10-0-10. Case:
Moulded plastic. Internal Source: 4V
Pry battery. Dimensions: 200 x 110 x
65mm. Welght: 0-9kg. List price £25,
Qur price £8.19.8.

2in x #in. Ex-equipment. Price B5/-. | bridge circuit gives

P. & P. §/-. llnearb control ot
ight brightness. Ideal

& DIGIT TOTALISING NON-RESETTABLE | 1.5 coatroiing room

COUNTER lighting and a.c./d.c.

Mechanical operation. Ch i finish. motors

Length 1§in x }n x iin with viewing | fitted to portable

window }in x fin. Ex-equipment. Price | electric hand drllls.  Fits standard 2In

9/6. P. & Y. 2/6. conduit box. 240V, 50Hz, 600W. Price
58/6. P. & P.2/6.

BERKELEY DECIMAL COUNTING

UNIT 0-9 POCKET CALCULATOR

4 valves double triode type 5966 special
quality Unit pluge into standard octal
base. Modular constructlon with 10
minjature neon lamps on dlsplay panel.
Power supplies 6-:3V, a.c., 150V d.c. Cut-
on or Cut-off—15V. Size 6iln x Ofin
x §in. Price 85/-. P. & P. §/—.

MINIATURE DIGITAL DISPLAY

. Operates on a rear
‘ :

projectlon 6-3 pilot
lamp. The lamp
projects the corres-
ponding digit on
the condensing lens
through a projector
jens, on to the
viewing screen at
the front of the upit.
lin width. 34io deep. Ifin high.
‘Weight 3joz. Character size jin high.
0-9 with 8 right hand decimal point and
degree Llst price 6 gne. Qur price 49/8.
& P. 5/-.

EAC DIGIVISOR Mk. Il DIGITAL
READ-OUT DISPLAY

1deally euitable for use
in conjunction witlrtran- &
sistorised decade count-
Ing devices. The DIGI-
VISOR incorporates a
moving coil movement
which moves a trana-
lucent acale through an
optical system and the

resultant single
piane Image is projected on a screen.
The transiucent scale is made to repre-

sent digits 0-9. Specificatlons: 6-3V 250
microamp. Image height jin. Size 4
9/18 x 2 39/64 x 1}jin. Our price $} gns.
List price 8} gus. P. & P, §/-.

Save time and solve all
your multiplication, divi-
sion, percentage, cube
and aquareroot problema.
Easy to use pocket calcu-
lator with no errors. In-
valuabie  dally aid,
should last a lifetime,
offered complete in black
wallet with full instruc-
tlons, 3}in diam. 12/8
each; P. & P. 1/6.

New complete telephone dial assemblles
Clear per!pe! dial*— no markings %0/-
each, P. & P. &/-.

_RAPID MEAT SOURCE . . .

i T

/

froni brand pew Infra Red Tubalar
Quarts Lamps. Ideally sulted as M:at
source for Drying Ovens, Egg Hatching,

Incubators, ete. 240V, 1,440V, 20,000
Angstroms. Length 12in x }in  dia.
Price 15/-. P. & P. 5/-

SOLENOIDS

High quality solidly coustructed solencids.
Actuated by 48V 300} coil. Overalllength
37 x 1* square with a }” travel of the {”
dla. shatt. 8/, P. & P.3/-.

INDICATOR LAMPS
Panel-mounting. Various colours and
types. Press to test facility. Prices from
§/-each. P, & P.1/8
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ACIO7 14/6

ACI26 5/-
ACI27 5/6
ACI27Z 9/6
ACI28 4/-

ACI76 5/~
ACIB7  12/-

ACIB8 12/~
ACYI7  5/-
ACYIB 36

ACYI9 45
ACY20 37

AFL18  12/6
AFI121 6/~
AF124 4/6
AF126 3/6

BEEEEELGEEERRGRGENGER

SEGGEE
> >
2222
2333
=0
-3 -3

B2M 12/

B3M 15/~
BCIO7  2/9
BCIOB  2/9
BCI09  2/9
BCII3  5/—
BCII5  6/6
BCII6 8/
BCII8 5/
BCI25 I1/-
BCI26 11/-
BCI34 5/
BCI3S  6/-
BCI36  8/-
BCI37  8/6
BCI38 12/-
BCI40 13/3
BCI47  2/9
BCI48 373
BCI49  3/-
BCI54 12/
BCIST 36
BCI68  3/9
BCI6Y  3/9
BCI82L  3/-
BCIBIL 2/6
BCI84L 3/
BC2I2L 3/9
BCYIO 10/—
BCY30  §/-
BCY3l  5/6

BCZI(! 1/6
BDII9 15/-
8DI21 8/-
8DI123 12t/6

2@ P dE AT F R T P T EEEE PP PP ECEE B R BB AEP

wn
S
(=}

BDI124 12/~ NKTI4l 7/- OC84 5/- 2N386 12/- 2N3416 7/6 25306 15/~

BFIIS 5/ NKT142 6/- OCI23 7/- 2N385A 2N3436 15/- 25320 9/
BFIS2  13/6 NKT143 5/6 OCI39  5/— 2N38BA I5/-~ 2N3525 21/9 25321 6/
BF15S4  9/- NKTI44 8/- OCI40 7/~ 2N404  4/6 IN3528 19/- 25323  10/-
BFI59 15/~ NKTI6I ¢/— OCI70 5/~ 2N410 8/~ 2N3606 5/6 25701  8/6

BFI63 9/- NKTI62 6/- OCI17I 6/— 2N458A 25/- 2N3607 4/6 25703 12/6
BF167 5/- NKTI163 5/6 OC200  6/3 2NSIIA 49/6 2N3702 3/3 25720 15/-

BFI73  6/- NKTI64 5/6 OC20i  9/6 2NSI3A 2IN3703  3/- 25732 @/6
BFI78  10/6 NKTI65 6/ OC202 18/— 122/6 2N3704 3/3 251002 10/-
BFI79  12/6 NKT21]1 6/- OC203  7/6 2NS99 10/~ 2N3705 3/-

BF(BO  6/- NKT2I2 6/ OC204 8/- IN60I 15/~ IN3706 2/9 DIODES &
BFIBI  6/6 NKT213 4/~ OC205 9/- 2N657 20/- IN3707 3/~ RECTIFIERS
BEIB4 7/ NKT214 4/- OC206 10/6 2N6%6  4/- 2N3708 2/~ AAIN9  12)-
BFIBS 8- NKT2i5 4/- OC207 7/6 2N697  4/- 2N3709 3/— AAYIl  2/-
BFI9A  3(6 \c13|q o). OC309 12/ 2NEIB 6/ IN37I0 3/ AAZI2 &/
BF200 106 7217 13- OCP7I 19/6 2N706  2/6 IN3711  3/- AAZI3  2/6
NKT2I18 5/3 ORPI2 9/6 2N706A 2/6 2N38I1% 8/— BAI0O 6/
BFX29 B/~ NK7219 o ORP6O 8/ IN708  4/- IN3B20 18/9 BAIIO  &/-
BEX44 8/~ {7931/ gl ORP6] 8- IN7I1  7/6 IN3826 6/- BAIIl  6/-
BEX84 716 N i7927 4] ORPE3 9/~ IN7IIA 7/6 IN3854  5/5 BAII2 18/
BFX8% 9/~ NKT223 3/6 P346A 5/- 2N71S 7/6 2N3854A 5/6 BAIIS 1/6
BFX86  6/6 1224 4/6 RAS310AF  2N716  7/6 2N3855  5/6 BAI30  3/-
- NKT225 3/6 6/- 2
BEYSO 476 NiT3%¢ 10/> RassosaF  ZN744  6/- IN38S56  6/- BAY3S 3/~
BFYS2 4/ NKT227 S/6 15

NKT228 6/~ SIM 19/ = -
g;w; 2;3 NKT2o! 43 S4M 3376 2NOI8  7/6 IN3B5SBA 6/- BY127 4/

TI140  3/-
BFWS8 5/6 NKT262 4/3 % 2N930  7/6 2N3859A 6/3 BYXI0 3/
BEWS9 5/ NKT264 4/3 37141 5/5 INI0%0  6/6 IN3B60 6/~ BYX36
BFWG0 46 HKTUI 4/- F1407 o/ 2N1091  6/6 2N3B66 25/~ 150 2/6
BSX1s  3/6 NKT272 4/- 11407 19/ 2N1131  6/6 2N3877 9/- BYX36/
BSX20  3/4 NKT273 4/~ LIEL A 1306 INI132 8/~ IN3877A 9/6 300 2/10
BSX2| 7/ NKT274 4/- 1032 17/6 2N1302 4/ 2N3900 10/6 BYX36/
BSX76 4/~ NKT275 5/- 2NI303  4/- 2N3900A 600 3/9
BSX77 6/ NKT276 3/6 TIS44 119 2N1304 5/ 11/6 BYY2] 25/

BSX78  6/6 NKT279A 2/6 TI545 3/3 2N1305  5/- 2N3903  7/- BYY23 126/3
BSY27  4/- NKT281 §/- TIS46 3/3 2N1306 §/- 2N3904 7/- BYY25 31/9
B5Y29 5/ NKT30! 16/~ Ti547 3/3 2N1307 5/~ 2N3905 7/6 BYY142 3/9
BSY32  5/- NKT302 11/~ TIS48 3/3 IN1308  7/- 2N3906 7/6 BYZIO  9/-
BSY36  5/- NKT303 10/~ TI549 3/6 IN1309 7/~ 2N4037 15/~ BYZI2 6/-
BSY37  5/- NKT304 9/6 TIS50 5/6 INI1496 34/- 2N4058 4/6 BYZI3  5/-
BSY38 4/ NKT35I 8/ TISSI 4/- IN1S07 ~4/8 2N4059  5/- CG6E 4/
BSY95A 3/6 NKT352 7/6 T1552 4/- INI16I3  5/6 2IN4060 5/— CG63 2/-
BS'~V41  8/6 NKT401 17/6 TISS3 6/6 INI671A 2N4061  4/- CG64 2/6
BSW70  5/6 NKT402 24/~ TIS60 6/6 29
BTX39/600 NKT403 15/- TIS6) T/- 2NITI1 “6/6 2N4284 3/~ CG62 2/6
) NKT404 12/6 TSW30C 18/ 2N 1893 10/- 2N4285 3/~ £A403  3/6

5 20/~
BT X40/600 NKT405 15/~ y23AAA 5/- 2N2147 17/ 2N4286 3/- EC40I 5/

NKT406 15/~ yy05 20, 2N2I52 27/6 2N4287 3j- EC402  4/8

120/-
. BTYB7/ISOR  NKT451 12/6 vag5a 9/3 2N2148 12/6 2N4288 3/~ EB383 3/6
1/-

NKT452 12/6 XA102 6/~ 2N2160 14/9 IN4289 3/ GEX45/1 4/-

CIO6FI 9/ NKT453 10/~ XA702 15/~ 2N2243 26/- 2N4290 3/- GJ3M 4=
Clll 18/~ NKT6I3F 5/- 7722 19/- 2N2368  5/- 2N4291 3/~ OAS 3/8
CIIIE 12/~ NKT674F 5/~ ZTg6  27/6 2N2369 5/- 2N4292 3/~ OAlD 6/~
C400 9/~ NKT675 5/- ZT2270 19/6 IN2369A 5/6 2N4B71 6/9 OA47 176
C426 8/3 NKT676 5/- 40250  12/6 2N2432 67/- 2NS027 10/6 OAT70 1/6
C444 9/8 NKT677F 5/~ 40309 96 2N24B4  8/- 2N5028 11/6 OA73 1/6
DI3TI 10/- NKT703 8/- 40310 13/- 2N2613  7/6 2N5029 9/6 OA79 1/6
GETI102 6/~ NKT7I3 7/6 40311 loj6 2N2614 4/~ 2N5030 8/6 OA8I 1/6
GETI13  4/- NKT773_ 5/- 40312 I3/ 2N2646 10/- 2N5172  3/- OA85 1/6
GETI14 4/— NKTI0339 40314 10/ 2N2711 6/- 2N5174 10/6 OA90 1/6
GETI20 6/6 6/6 40315  10/6 2N2712  6/- 2N5i75 10/6 OA9] 1/6
GET880 9/- NKTI0419 40316 13/ 2N2713  5/6 2N5176 9/- OA9S 1/6
GET887 4/- 6/~ 40317  11j- 2N2904  8/6 2NS5232 5/6 OA200 2/-
GET889 6/- NKTI0429 4031  |5/- 2N2904A 8/- 2N5245 13/6 OA202 2/-
GET890 676 11/~ 40320  10/6 2N2905 10/~ 2N5249A sDI9 7d
GET89% 4/6 NKTIOSI9 40323  [o/6 2N2905A 8/- 13/6 TD716 12/~
GETB97 4/6 6/6 40324  12/6 2N2923  4/- 2NS305 7/6 IN34A  4/-
GET898  6/- NKTI6229 40326 10/6 2N2924 4/- 2NS5306 8/- IN6O 4/~
GEX 45/1 3/~ 11/~ 40329 7/6 2N2925  3/6 2N5309 12/6 IN64 4)-
MATIO0 S/- NKT20329 40344 8/~ 2N2926 2NS5354 5/6 IN82A  9/6
MATIOI 5/6 11/~ 40347 9/6 _ Green 2/- IN53ISS 5/6 INBTA  4/6
MATI20 5/- OC20  19/6 40348 146 2N2926 2N5356 10/6 INIS1  5/-
MATI2] 5/6 OC22 8/~ 40360 116 _ Yellow 2/- 3N84 26/~ INSI4 1/9
MJ400  21/6 OC23 8/- 40361 12/~ 1N2926 3NI28  18/6 IN4001 2/
MJ420  22/6 OC24 8/- 40362 14/- _ Orange 2/- 3NI140 19/6 1N4005 4/-
MJ421  22/6 OC25 7/6 40370 8/6 2N2926 3NI41  21/6 1N4007 5/
MJ430  20/6 OC26 6/6 40406 16/- _ Brown 2/- 3INI42 16/6 IN4I48 1/9
Mi440  19/6 OC28 12/~ 40408 14/~ 2N30I1 12/6 3INI143 19/6 1SiI3 4/6
MJ480  20/6 OC35 9/ 40467  16/6 IN3036 39/- 3INI52 24/- 1544 1/9
MJ48l  27/- OC36  12/6 40468A 16/6 2N30S3 5/~ 25001 10/ 15130 2/-
M1490  22/6 OCAl  -4/6 409 9/9 IN3054 12/6 25002  12/6 ISI3} 2/6
MJ491  29/6 OC42 4/6 55301 376 2N30S5 15/~ 25003  12/6 15132 3/-

{
NKTO00I3 9/6 OC72  4/6 3237,° 5/~ ZN339IA 6/- 25017 15/
NKTI21 11/~ OC75  4/6 30375 7/_ 2N33%2 5/- 25018 17/s
NKTI22 8/- OC76  2/6 3335 5, 2N3393 5/- 25019  19/6
NKTI23 6/~ OC77  5/6 3310g |1/ 2N3394 4/9 25024 25/
NKTI2S 3/6 OCBI 416 3Ni74 16/

KTI -
NKTIZ!7! 5;2 8%3{0 g;_ 2N217  7/6 3N3404 776 25302 7/6
NKT129 6/~ OC82D 3/~ 2N370  I5/- 2N3414 5/6 25303 10/~
NKTI2/i525/5 OCB3  4/6 2N384 17/- 2N34I5 6/- 25304  12/6

Prices quoted are current at time of going to press and may
be subject to variation without notice.

Semiconductors offered in this advertisement bear the
relevant manufacturers’ original markings and are subject
to our full replacement guarantee if not to published specifi-
cations.

We do not offer “re-marked’ makers' rejects or similar
out of specification devices.

Please enclose a stamped self-addressed envelope with any
query.

Quantity prices on application: many more types in stock
and expected daily. If you buy in bulk we can save you money!

Export enquiries particularly welcome, cable address: Lestroco Brentwood.
Terms of Business: Retail orders—cash with order please; Trade—please
furnish references if credit account required.

Postage: |/- per order inland; 4/- Europe; }2/- Commonwealth.

ADDRESS YOUR ORDERS TO:
LS.T. LTD., 7 COPTFOLD ROAD, BRENTWOOD, ESSEX

LOWEST 1. PRICES YET! <

IC10 59/6 Sinclair IC amp,

PA230 20/- iC Preamplifier

PA234 20/- I watt audio amp

PA237 32/6 2 watt audio amp.
PA246 52/6 S watt audio amp.
PA424 43/ Zero voltage switch
SL403A 42_L6 3 watt Plessey amp.
SL702C 29/6 Plessey linear amplifier
TAA263 15/ - Muilard linear amp.
TADI00 45/- IC receiver

TAA293 20/- Mullard gen. purp. amp.
TAA3IO 30/- Record/Playback preamp.
TAA320 13/- MOS LF amplifier

3N84 26 - Silicon controlled switch
Data sheets available on request— 1/ per copy.

PLEASE NOTE: Only new—full specification inte-
grated circuits, no below-specification types.

FAIRCHILD MICRO-LOGIC

1-6 7-11 124
ul 900 9/9 9/- 8/~
ul 914 9/9 9/~ 8/-
ul 923 12/6 /e /-

Prices for 100+ and 1000+ on application

5 page data and circuits article—2/6

Plastic spreaders—1/6 eac
> T (7o)

ULTRASONIC TRANSDUCERS

Operate at 40kc/s. Can be used for remote control systems
without cables
electronic
. Type 1404
trans-ducers can
transmit and
receive,
FREE: With each
pair our complete
transmitter  and
receiver _ circuit,
PRICE

£5.18.0 Pair
{Sold only in pairs)

2N3819 7).

Texas FET
254 6/~ 100 4 53

DIODES

400mW 109% GLASS
CASE. TEXAS Mfr.

152036 3-6volt

IN4BTI  6[9

152039 3'? volt

152043 41 volt . N
Motorola unijunction

152047 4-7 volt A Ny

152056 56 volt Bk HD 109 O

62 volt

2N3055  15/-

I'1S watt silicon power
transistor -
25 + 13/- 100 + t)/-

BC107/8/9 2/9

152300 = i NPN_Planar transistors
PRICES: 1-24 3/6 BCI07 & 9
25-99 2/9 25+ 2/5 100 + 2/2
100+ 2/3 BC108 25--2/3 100+12/-

BY 127 4/-

Mullard Plastic
HYV rectifier B0O piv.
I amp. (similar BY |00,

etc.)
25 | 3/3 100 3/-

INFRA-RED DEVICES
56 CAY  29/6

Gallium arsenide
emitter

MGA 100 35/

Gallium arsenide
emitter

3IF2 28/6

Infra-red detector
iod:

N2926  2)-

NPN Pianar transistors
254 1/8 100+ 1/6

ADI6I2  10/-

Siemens/Tetefunken
NPN/PNP output pair
25 + 9/- 100 + 8/-

ocP71  19/6

Mullard

phototransistor
25 + 17/3 100 + 14/9
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Fi6. 10.2. A.6.C. MODULE
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Underside wiring of a.g.c. module
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COMPONENTS . . .

A.G.C. MODULE

Resistors
RI 2709
R 39%Q
R} 39%xQ
R4 180
R5 |-EkQ
Rs 33D
RYT 180Q
R3  392Q
R? 180Q
RIC 18)Q
RIT 393Q
RiIZ 82kQ
RIZ )-Ekf2
R14 18kQ
RIS 23kQ2
Ri&¢ kO
RI7 39Q
RIS |8k
RI? 470Q
R20 560Q
All $W, +5% high stab

Capacitoss
Cl  0-047uF ceramic

2 27pF

(oc SépF mica +5%

C4 27pF

a0 047[J.F ceramic

Cé6  0-iuF polyester

C7  1,800pF polystyrene
SO

@

(&)

(-]

0-047 ceramic

0047 uF ceramic
CI0 O-luF polyester
Cll 0-047uF
Cl12 0-047uF
Ci3  1,800pF polystyrene

5%

ceramic

+9%
Cl4 0-1uF polyester
ClI5 64uF elect. 10V

Semiconcuctors
TRIE 2M2219
TR2, 3, # 2N2218 (3 off)
TR5 2M2219
TRs 2M2904
TR7 2M2218
Cl, 2 OA9I (2 off)

Inducztors
Ll 4uH choke +5%,
L2 4uH choke +5%,

Crystals
X1, 2 2MHz (1-999900 to
2-000CI1OMHz, 2 off)

Misczllanecus
SK| coaxial output socket
Pi.l/a-d lead through
oonnectors (4 off)
Veroboard 34in x 33%in, O-lin grid
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in this stage. Transistor TR4, acting as an emitter
follower, presents a high impedance to the collector load
of TR3, thus sustaining the high impedance load
required for voltage gain to take place, and presents a
low impedance to the diodes D1 and D2.

. Diodes D1 and D2 rectify the positive going portion’

of the signal and the resultant positive d.c. voltage is fed,
via R14, to the base of TR5. As the voltage at the
base of TR5 becomes more positive and the collector of
TR6 is connected to the base of TR7, the emitter of
TR7 follows the change in TR5 base voltage and the
quiescent 2 to 5 volts at the junction of R18 and R19
starts to go more positive due to the extra current being
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drawn through R19. When this voltage becomes
more positive the gain of the receiver is reduced, due to
the fact that this point is connected back to the r.f. and
i.f. units.

A point of equilibrium is reached, and C15 ensures
that the overall loop does not oscillate. The charging
time of CI15 is relatively quick, due to the low source
resistance of D1 and D2, and the output impedance of
the emitter follower, while the discharge time is a
matter of some seconds as a result of the high resistance
discharge path via R14 and the input impedance of TRS
—in the order of 50 kilohms.

A.G.C. MODULE CONSTRUCTION

The a.g.c. module is constructed in a case similar to
those used for other modules in the main receiver
chassis, as shown in Fig, 2.1. All components are
mounted on plain perforated Veroboard and wired up
on the underside using component leads wherever
possible. Component layout and wiring are shown
in Fig. 10.2,

Once constructed and tested—as detailed later—the
a.g.c. module is fitted in the main receiver chassis in the
vacant module position. The module is wired up with
reference to the circuits given in Fig. 10.3. It can be

M2 From SK6 *
IF Unit

T_—_W

__JoSK

AGC %
Unit

i o i
sailole .
Elo !(b)

—op

8]

Lz us

Fig. 10.3. Modified chassis wiring circuit for the a.g.c.
module
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seen that wiring already connected around M2 and VR3
(““carrier’”) will have to be modified to incorporate the
a.g.c. module.

SETTING UP INSTRUCTIONS
Equipment required

(a) Power Supply 12V, 100mA.

(b) Multimeter.

(c) Signal Generator 2MHz (Crystal controlled)
giving an output of up to 10mV.

PROCEDURE

Apply the supply voltage, in the correct polarity, to
the correct terminals and check the d.c. potentials to
see that they correspond to those indicated in
Table 10.2. Having established that the d.c. conditions
are correct, apply a 2MHz signal, +-20Hz, to SK1 at a
level of 0-25mV. Connect a multimeter between pins
PL1/a and PLI1/b with the positive lead to PL1/a. The
voltage at this point should be 2-5 volts £0-3 volts.
Increase the input signal level to 1mV and the voltage at
PL1/a should increase to approximately 10-8 volts.
The voltage at PL1/a should start to increase positively
as the 2MHz input signal level reaches approximately
0-5mV. If the voltage at PL1/a has not increased to
10-8 volts when the input signal is ImV at 2MHz
reduce the value of R16 until the correct voltage has
been established (R 16 must not be less than 270 ohms).

If the voltage is more than 4 volts at PL1/a, when the
input signal at 2MHz is 0-25 volts, then insert a
resistor in series with C8 until the voltage is reduced to
approximately 3 volts.

OPERATIONAL SEQUENCE

The sequence for setting the controls, when searching
for a station and finally setting the receiver when the
required station has been located, would appear, at
first sight, to be somewhat complicated. However, this
is not the case. For the operation to be simply under-
stood it must be remembered that in single side-band
transmission a carrier tone is transmitted at some level
below the sideband information. The carrier tone is
the information that indicates to the receiver what gain
setting it should take up. In the case of automatic gain
control (described earlier in this article) the carrier
signal is sensed and the r.f. and i.f. gain of the receiver
is automatically set. This leaves only the audio output
level and the “R.F. Gain” to be individually adjusted.

OPERATION WITHOUT A.G.C.

First of all the “‘Audio Gain’’ is set to position 6 (the
total sweep of VR1 and VR2 is divided equally into
10 divisions) and the “R.F. Gain” advanced to it’s
maximum gain condition (i.e. fully clockwise). The
“Carrier”’ control is now advanced until the V.U. meter
(M) reads the noise of the receiver fluctuating around
_10dB. The local oscillator is set to the required
frequency and when the signal is located the “Carrier”’
control is adjusted until the V.U. meter reads 0 V.U.
If the signal strength (S) meter (M2) reads less than
9dB the “R.F. Gain” control is left at it’s maximum
setting. However, if the Signal Strength Meter reads
in excess of 9dB the “R.F. Gain’’ should be reduced and
the “Carrier”’ increased until the signal strength meter
reads 9dB and the V.U. Meter reads 0 V.U. It is this
final adjustment that may prove to be a little awkward
until some experience has been obtained in operating the
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Table 10.2. A.G.C. UNIT D.C. VOLTAGES

Stage Vc Ve Vb
TRI 7 12 19
. TR2 10 63 7
TR3 if 12 1-9
TR4 10 63 7
TR5 12 0 0
TRé 0 0 12
TR7 12 2-5 (10-8V max 0

with full input
signal— see text)
TR5, 6 and 7 voltages are taken with no input to SKI

receiver when it will be found that it only takes two or
three seconds to make the necessary adjustment.

CONCLUSION

It was stated in part one of the receiver articles that a
b.f.o. unit would be included in the local oscillator. A
separate b.f.o. unit has not been described as the
“offset A1 system of c.w. reception has been used.
To receive keyed c.w., the receiver is tuned to the
required frequency and then offset approximately
1kHz by the fine tune contro! thus giving a lkHz
tone.,

There are various other small alterations from the
original description of the receiver, in particular the
fitting of the power supply in the receiver main chassis
and not in the local oscillator chassis as originally
described. This has been altered to provide a self-
contained receiver unit that can be used with any signal
generator. The power supply can, of course, be fitted
in the local oscillator unit to provide a complete signal
generator if required. It should be noted that the
output frequency of the local oscillator is 34MHz higher
than the frequencies indicated on the tuning dial. ¢

Note: a kit of Neosid coil parts for the local oscillator unit is
now available from Neosid Ltd., Stonehills House, Howards-
gate, Welwyn Garden City, Herts. The kit to be called
“Wideband Local Oscillator Kit'’ contains the following
parts:

Former 722/1 Bakelite 5 off

Base plate 5027/6PLD 5 off

Aluminium screening can 7100 5 off

Screw core 4 x 0-5 x 10/900 5 off
The ““Wideband Local Oscillator Kit'’ is for the jocal oscillator
only and is in addition to the ‘‘Wideband Kit'’ which is for the
main receiver only. The above kit is available from Neosid
at the above address on receipt of a 25s postal order—no
cheques.

Correction: chassis type numbers given last month should
have been—1690C and BC510
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ANEMOMETER

An electronic remote reading anemo-
meter, suitable for meteorological use or
for the sailor or sailing club. The anemo-
meter gives linear readings of windspeed
on a moving coil meter.

DECIMAL
CURRENCY
CONVERTER

Decimal currency for the U.K. will be
implemented in February next year. This
novel design, using diode logic circuitry,
converts the present British currency into
the new decimal equivalents. It makes a
useful instructional aid for all types of
business where cash transactions are
commonplace.

| Starting NEXT MONTH

A series of practical projects for
the beginner in electronics. Based
upon a well-known constructional
system, these designs are intended
to combine theory with practice to
form useful electronic devices.

PRACTICAL

ELECTRONICS

August issue on sale July 16
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AUDI
[RENDS

By F.C.JUDD

HE introduction and development of two-channel
T stereo recording and radio has brought -about a
pleasing and very acceptable new dimension to high
fidelity sound reproductlon in the home. The latest
innovation, and one which,is claimed to be an improve-
ment on the two-channel system, is-four-channel stereo
which has been designed to reproduce the ‘“‘ambience”
as well as the spatial effect of the concern hall.

The latter technique requires a four track tape
recording with four separate replay amphﬁers and loud-
speakers. Two loudspeakers are placed in front of the
listener in the normal way and two are placed at the
rear to produce the reverberant effect that would
normally be experienced in a large hall.

As four separate tracks are required for reproduction,
recordings are at present only made on magnetic tape.
Whether the system might be extended to disc and even
radio, remains to be seen as it would necessitate either
four separate recordings in one groove or the use of a
parallel groove for the two extra channels. Four-
channel stereo radio would involve more complexity.

FOUR-CHANNEL STEREO AT SONEX ’70

Demonstrations of four-channel stereo by the
American company Acoustic Research, and sponsored
by their U.K. agents Bell and Howell Ltd at the recent
*“Sonex 70" exhibition, tended to show that in an
average size living room, the sound from the loud-
speakers at the rear became too confused with sound
from those at the front, especially to a listener
positioned midway between the speaker systems. The
more or less double expenditure for four channels
merely to obtain a reverberation effect from the rear
hardly seems to be worthwhile.

Four-channel stereo and the extra cost involved
might be better used to improve the overall stereo
effect from the front. Reverberation could always be
added to a small degree by feeding the channel signals
into a reverberation unit and taking the output from
this to a rear (of the listener) loudspeaker.

Over 160,000 tickets were issued for the Sonex ’70
audio exhibition at the Skyway Hotel, Heathrow, the
first of its kind to be staged by the mdustry s own trade
association, the Federation of British Audio.
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“Twin Assembly’’ loudspeaker kit by Richard Allan

A

A Millbank
Electronics

audio module

Rank-Wharfedale

P :
100-1 tuner amplifier —
i . 5

The exhibitors’ original policy of ‘‘strictly hi fi
equipment only” seems to have been ignored for
there was a good deal of equipment on show that
could only be rated as “capable of good but otherwise
pleasing quality”’.

LOUDSPEAKER KITS
A loudspeaker can be a fairly expensive item and, for
stereo, the cost is doubled, but for those who can
successfully carry out the cabinet work at home there
are some new loudspeaker kits to choose from.
Richard Allan Limited, a well-known name for

- loudspeakers, have just brought out three kits which

include their “Triple Assembly”, a three-unit system for
15 watts at 8 or 15 ohms, and the “Super Triple”
assembly (three units) for power up to 20 watts.
The smallest kit is a twin speaker system for 10 watts
called the “Twin Assembly’.

Each kit contains the appropriate bass, mid-range
and treble units and crossover network, details for
building a suitable enclosure, and there is a choice of
Vynair speaker aperture covering materials. Further
details from Richard Allan Limited, Bradford Road,
Gomersal, Cleckheaton, Yorks.

TUNER AMPLIFIER

A completely new product, featuring integrated
circuits, ceramic filters and f.e.t.’s in the v.h.f. tuner
section, is the Rank-Wharfedale tuner amplifier called
the 100.1 Multiplex Receiver and has an output
power rating of 35 watts r.m.s. per channel combining
f.m. stereo and medium and long wave a.m. radio
channels.

It has inputs for tape recorder replay and magnetic
and ceramic pick-up cartridges with outputs for up to
four loudspeakers and stereo headphones. The
makers claim the very low distortion factor of 0-1 per
cent at full power, a weighted signal-to-noise ratio of
90dB at 35 watts from the output stages and 75dB at
35 watts from the pick-up inputs.

Control features include a low pass (whistle) filter,
v.h.f. muting and local and remote speaker switching.
Further details and the recommended retail price are
available from Rank-Wharfedale Limited, Idle, Brad-
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ford, Yorkshire, who have incidentally just introduced
three loudspeaker unit kits for constructors and will
send details on request.

AUDIO AMPLIFIER MODULES

Readers interested in professional fields of recording
and public address, and who need to build their own
equipment for special requirements, may find the
Millbank Electronics’ range of audio modules very
useful. These modules include microphone pre-
amplifiers, equalising amplifiers for tape head and
pick-up inputs, a high signal level amplifier for passive
mixer networks, a YU meter amplifier, a line-up tone
oscillator and many others.

Each unit is pre-assembled on a plug-in printed
circuit board and many different combinations can be
used to build up complete items of equipment.
Suggestions include signal mixers with, say, two' low
impedance microphone inputs, one magnetic pick-up
input, two high level signal inputs, a VU meter and a
600 ohm line output.

The modules are designed for high quality pro-
fessional equipment and prices range between about
£7 10s for a microphone pre-amplifier to £11 for a
600 ohm line amplifier. Suitable power supplies and
other accessories are also available. Details from
Millbank Electronics, The Square, Forest Row, Sussex.

MONO TAPE RECORDER

Recently introduced at the “Sonex’ exhibition, the
new Brenell 6M series now includes a complete mono
tape record/replay unit known as the MK6 type M.
The deck has a three-motor tape transport system and
will take up to 8in diameter spools. It runs at 15, 74 and
34 and 13in/second and has a half-track mono three-
head system which allows for off-tape monitoring.

The MK6 Type M unit includes separate recording
and replay amplifiers and has a 15 watt output stage.
Inputs are provided for microphone and magnetic or
ceramic pick-up cartridges and high level signals.
Other features are bass and treble controls, a built-in
loudspeaker and signal mixing facilities. Further
details from Brenell Engineering Company Limited,
231/5, Liverpool Road, London, N.1.




A COMPLICATED electronic circuit is usually little
more than a collection of familiar sub-circuits or
stages, each consisting of just one or two transistors
arranged in a special way. With experience these
stages, or “building bricks”, can be easily recognised at
a glance and thus enables a whole circuit diagram to be
“‘read’’ with ease.

There now follows a short compendium of the more
commonly used sub-circuits.

SINGLE TRANSISTOR PHASE-SPLITTER

The *“*phase-splitter” is widely used in audio amplifier
circuits to convert an input signal into two forms of
output signal. In Fig. 4.1 these outputs are shown at
the collector and emitter. Qutput | from the emitter is
an “‘in-phase” replica of the input signal, i.e. when the

A NEW
SERIES FOR
THE BEGINNER

input signal voltage goes positive, so does the output
voltage from the emitter. OQutput 2 from the collector
is phase inverted. (Phase inversion was explained in
“Part 3.)

The two outputs are of almost equal amplitude if
R, = R; but they move in opposite polarity directions.
The phase splitter can be regarded as a common-
collector combined with a common-emitter configura-
tion in a single transistor stage.

LONG-TAILED PAIR

Fig. 4.2 shows the circuit of the “long-tailed pair’", so
called because its common emitter resistor R, projects
downwards like a tail. It is also known as a
“differential amplifier”.

The action of the long-tailed pair is fairly complicated,
with inputs fed into the two bases. Looking at TR
first in Fig. 4.2, an input signal at the base is amplified
and appears in phase-inverted form at the collector of
TR1. At the same time, a second in-phase output is
fed directly from the emitter of TR to the emitter of
TR2. Now if a signal is fed to the base of TR2, there
will be an output at TR2 emitter combining with that
from TR1, and a phase inverted output at TR2 collector.,
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If the two inputs are in phase there will be no output at
the collectors. An output will only be obtained
between the collectors when the two inputs are in
opposite phase.

In the form shown in Fig. 4.2 (there are several
variants of this circuit) the pair act as a *‘differential” or
“difference” amplifier, producing an output signal
which is directly proportional to the difference between
the two independent input signals. Notice how the
battery centre-tap in Fig. 4.2 is earthed, and forms the
common input terminal for both signals; this auto-
matically provides self-bias and allows the circuit to
accept a.c. as well as d.c. signals without the need for
bias resistors.

One of the main advantages of the long-tail pair is
that it is insensitive to changes of temperature, which
makes it particularly useful for amplifying small d.c.
signals. An increase of TR1 collector current with a
rise in temperature is accompanied by a similar increase
of TR2 collector current, thus the circuit tends to
remain in balance and does nct “drift”.

DARLINGTON AND COMPOUND PAIRS

Transistors can be coupled together to yield a very
large current gain and a high value of input impedance.
The **super-alpha pair’” shown in Fig. 4.3a is a modified
common-collector amplifier TR feeding a common-
emitter amplifier TR2. Overall current gain is approxi-
mately equal to the product of the individual gains of
each transistor, typically 2,500.

The input impedance of an amplifier usually falls
with increasing frequency of the a.c. signal, due to small
amounts of stray capacitance within the circuit. Input
impedance Z; of the super-alpha pair can be more than
50 kilohms below about 5 kilohertz, and voltage gain is
around 100. The output is taken from TR2 collector.

Next, the Darlington pair circuit of Fig. 4.3b is made

WAY TO ELEGTRONIGS

up of two common-collector amplifiers, and offers an
input impedance Z; which can be several megohms
under ideal conditions. Current gain is about the same
as for the circuit of Fig. 4.3a, but voltage gain will be
slightly less than unity. The output is taken from the
emitter of TR2.

Some interesting compound circuits can be devised
with complementary arrangements of npn and pnp
transistors. Fig. 4.3c shows one form of comple-
mentary compound pair, with TR acting as a modified
pnp common-collector amplifier which drives an npn
common-emitter amplifier. Because the d.c. collector
voltage of TRI is very low, the overall current gain of
the circuit is no more than approximately 1,000, but the
input impedance Z; is high.

When base bias resistors are added to the circuits of
Fig. 4.3 they tend to reduce or shunt the input
impedance, and this creates problems.

BOOTSTRAPPING

Bootstrapping is a technique used to boost amplifier
input impedance to high values, while avoiding the
shunting effect of bias resistors. Such a circuit
appears to pull up its input impedance “by its boot-
straps’ so to speak.

In the common-collector circuit of Fig. 44, a
resistance R3 is inserted between the transistor base and
the bias resistors R1 and R2. An input signal is fed
via C1 straight to the base of TR, and reappears as an
output signal across the emitter resistor R4 without a
change of phase. This output signal is then fed-back
through C2 to the other end of R3 so that almost equal
in-phase voltages are present at both ends of R3. If
the voltages at each end of R3 are equal and in phase
there will be no flow of current through R3, and this
resistor therefore behaves like a very high impedance,
typically several megohms at low frequencies.
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Fig. 4.3b. Darlington pair,
common collector mode. Very
high input impedance, low out-
put impedance

Fig. 4.3c.

impedance

Complementary pair,
pnp and npn, gives current gain
of about 1,000 and high input

Fig. 4.4. High input impedance can
be achieved by using ‘‘bootstrap’’
circuit. R3 is made to appear as a
very high impedance to the signal
fed into TRI base
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Fig. 4.5. Square wave generators
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]
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Fig.4.6. One form of sawtooth waveform oscillator.
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SQUARE WAVE OSCILLATOR

The circuits considered so far are frequently used for
amplifying or producing signals which vary smoothly
with time. Much of electronics, however, is concerned
with abrupt transitions of signal level, and the handling
of steep-sided pulses of different duration and shape.
A square wave oscillator, for example, yields an output
consisting of a train of rectangular shaped pulses which
can be used to trigger other circuits.

In Fig. 4.5a, two common-emitter amplifiers are
coupled together with capacitors. TRI collector
output is coupled via CI to the base input of TR2, and
the collector of TR2 is coupled back to the base of TR
by capacitor C2, making a closed loop. The result is
unrestrained positive (in-phase) feedback which causes
the circuit to oscillate vigorously, with each transistor
switching on and off alternately. A transistor is said to
be ‘‘on’’ when it is passing maximum collector current
and its collector is at almost the same voltage as its
emitter.

At the start of a pulse, one transistor will be hard on
while the other transistor is off or non-conducting.
After a time, dependent on the values of R3, R2, C! and
C2, there is a rapid transition when the transistors
reverse their roles, i.e. the ““on’’ transistor goes off and
vice versa.

The square wave oscillator of Fig. 4.5a is called an
*“‘astable multivibrator’ (i.e. non-stable), and it belongs
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to an important trio of pulse circuits. An alternative
(and more common) way of drawing the astable is given
in Fig. 4.5b,

An npn and a pnp can be used as a complementary
pair as shown in Fig. 4.5¢c, both transistors conduct at
the same time, and turn off simultaneously. However,
if the transistors both switch off completely, they will
cease to amplify and the circuit will not oscillate,
Therefore, TR2 is held slightly on by a high value of
base bias resistor R4,

Fig. 4.5d shows an emitter coupled astable. The
base of TRI1 is held “steady” by Cl decoupling
capacitor, and TR1 therefore acts as a common-base
amplifier, with an emitter input and a collector output
which feeds phase-splitter TR2 via C2. Direct coupling
between the two emitters provides'a positive feedback
path, and a square wave output is taken from R4,

SAWTOOTH OSCILLATOR

Another waveform shape is the “sawtooth™; a train
of triangular pulses obtained by alternately charging
and discharging a capacitor. The sawtooth oscillator
provides a ramp or rising voltage output which is
almost directly proportional to time, and is therefore
utilised in timing circuits and for the X axis sweep in
oscilloscopes.

In the circuit of Fig. 4.6 the feedback from the
collector of TR2 to the base of TR1 is positive (in-
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PULSE CIRCUITS

IRREGULAR SHAPED
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waveform, into a square wave of the same frequency;
see the waveforms of Fig. 4.7 which show the trigger
levels.

phase), and would give a square wave oscillation if the
capacitor C2 was disconnected. This is a form of
muitivibrator, positive feedback being applied via C1.

When TR2 conducts, C2 is connected to the positive
supply rail via TR2 and R4. The capacitor C2 charges
up relatively slowly, and the voltage across it increases
almost linearly with time. When the circuit switches,
TR2 goes off and C2 discharges through RS, giving a
downward sloping ramp. So, the output taken from
across C2 is a sawtooth waveform.

The working of this circuit depends on critical choice
of component values, since the regenerative action
depends on the working voltages set by R3 and RS.

STAIRCASE GENERATOR

From a pulse input, the ‘“‘staircase generator’ or
“pump circuit’” of Fig. 4.8 supplies an output which
rises in steps, one step per input pulse. The circuit
actually “remembers’ each input pulse and adds the
next to it.

The mode of operation is as follows. A positive
input pulse is passed by Cl and D2 to place a positive
charge on capacitor C2. Because of D2, the only

SCHMITT TRIGGER discharge path for C2 is via the base of TRI. How-

The *‘Schmitt trigger” fulfills the role of a fast acting
switch which is controlled by a change of input voltage.

When the input exceeds a set value (upper threshold),
the circuit triggers on, and turns off when the input
drops to slightly less than another set value called the
lower threshold. The circuit in Fig. 4.7 closely
resembles that of a long-tailed pair and has a similar
action, except that the bias resistor R3 is connected to
the collector of TR1 instead of to the positive battery
rail. This arrangement supplies d.c. positive feedback,
and causes the circuit to ‘‘change state” very rapidly,
typically in less than one microsecond.

Among the many applications of the Schmitt is that
of converting a sine wave—or any irregular shaped
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ever, TR1 is a common-collector amplifier, and presents
a high resistance to C2 which will discharge this
capacitor relatively slowly. If the input pulses are not
widely spaced in time, the voltage across C2 will
remain almost constant between pulses, giving a flat top
to each step of the staircase. The purpose of DI is to
keep the height of each step constant by feedback from
the emitter of TRI.

If a d.c. voltmeter is placed across the staircase
generator output, it will give an indication of the
number of input pulses received. The circuit can also
be used as a frequency meter if a resistor R2 (shown
dotted in Fig. 4.8) is added to discharge C2 quickly.
Yet another application is that of frequency divider, if
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some means of discharging C2 is devised, which operates
when the output voltage reaches a pre-arranged level.

MONOSTABLE MULTIVIBRATOR

A feature of many pulse circuits is that they have two
‘“states’’. For example, the ‘‘monostable multi-
vibrator’ has a stable and a quasi-stable state. When
triggered by an input pulse of short or indeterminate
duration, the circuit of Fig. 4.9a switches from its
stable state (TR] off, TR2 on) to its quasi-stable
state (TR on, TR2 off), where it remains for a time
dependent on the values of capacitor CI and resistor
R2, thus furnishing an output pulse of precise length or
duration. At the end of the timed period, the mono-
stable reverts to its stable condition and is then ready
to accept the next input pulse.

The complementary version of the monostable
draws hardly any current from the battery when stable,
but an input pulse causes both transistors to turn on
during the timed period, see circuit Fig. 4.9b.

The monostable can provide a delaying action if the
trailing edge of its output pulse is used to trigger a
following circuit, and it will also act as a frequency
divider.

BISTABLE MULTIVIBRATOR

The third member of the multivibrator family is the
“bistable”. With its two stable states, the action of
this circuit is similar to that of a self-latching toggle
switch.

Looking at the basic bistable circuit of Fig. 4.10a, a
positive input pulse will turn TR1 on, overcoming the
potential — Vun. TR2 is held hard off by this action
and by —Vuu. The voltage at TR2 collector will be
almost 4 Vece volts. Further positive input pulses
will not change the state, but a negative pulse will reset
the circuit to its former condition, by pulling TR1 into a
state of cut-off, and turning TR2 on. The voltage at
TR2 collector will then drop to near zero volts.

For most purposes it is preferable to use the bistable
with input pulses of one polaritv. and here diodes can
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be added to the circuit to “‘steer’” the pulses to the
appropriate transistor base, as shown in Fig. 4.10b.
Diodes DI and D2 alternately steer only negative input
pulses to whichever transistor happens to be on at the
time, bringing the base of that transistor down to its
emitter potential and turning it off. Meanwhile the
other transistor turns on and is then ready to receive the
next input pulse. :

Digital computers depend on the bistable for counting
and other mathematical operations. The computer
version of the bistable, similar to the circuit of
Fig. 4.10b, is usually called a “flip-flop” or “binary
stage™.

A complementary bistable is given in Fig. 4.10c. A
positive input pulse will turn on both transistors at the
same time.

Part 5 next month will look at a range of electronic
devices, including transducers which are used to
translate mechanical and other phenomena into
electrical signals.

DON’T MISS . ..

PROJECT BUILDING
FOR BEGINNERS

A new series of practical
projects for beginners to make

STARTING NEXT MONTH
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Gerry Brown . . .

EMOTIONAL TOMATO

Few would think seriously about
the likelihood of a tomato plant
owning any kind of emotion, much
less consider the possibility of
botanical specimens demonstrating a
form of telepathy. Nevertheless,
Cleve Backster, a research psycholo-
gist with the Backster Foundation

o Y] in New York, has
very strong rea-
sons for believing
7 ‘ so. Backster made
hisdiscovery some little while ago when
he connected a polygraph (sophisti-
cated lie-detector) across one of the
leaves of a tomato plant.

His idea at the time was to try and
gain some evidence for a co-relation-
ship between sap movement, after
watering the plant, and changes in the
plant’s tissue resistance at such times.

During his experiments he decided,

apparently “*for the hell of it”, to
concentrate his attention on the .
particular leaf connected to the

equipment and make a strong mental
impression of his definite intention to
burn the plant with a lighted match.
Imagine his utter amazement when
the polygraph pen took a steep
downward swing over the recording
paper! Like all sensible experi-
menters he of course checked the
repeatability of the effect. Surprisingly
the same down-going trace appeared
on the chart on almost every occasion.
Since the early experiments Back-
ster has speculated on what the effects
might be for related traumatic
experiences of other plant and animal
species in the environment of a
specimen undergoing test. For
example, killing off quantities of
brine shrimp by dumping them in
boiling water containers resulted in
“wild” movements of the pen.
Backster wonders whether there is
some kind of signal generated by cell
life when it dies that might be sensed
by other cells still living. He found

Z470k | peamp
‘(GAIN 21000)

RECORDER/

=470k0 | \preg

PLANT LEAF
Fig. |
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too that violence of virtually any
form could produce a reaction.
Pricking his finger or even breaking
an egg in the vicinity of the test
specimen could apparently cause
quite remarkable reactions on the
machine,

Backster maintains that there were
times when if he had haressed the
test plants enough he could be
several miles away and on the instant
of his intention to return to the
laboratory there would be recorded
a strong movement on the chart.

Obviously 1 can only report on
Cleve Backster’s findings so far but,
just for the record, 1 have performed
some simple experiments along the
same lines and really the results can
be quite staggering! In my short
experience of the Backster effect a
response was obtained 70 per cent
of the time.

Setting equipment up for observa-
tion of the effect can be very tricky,
since the application required in
order to see a response must be high,
see Fig. 1. This, if one does not
meticulously null out offset voltages
and carefully balance the input to
the amplifier, can cause such havoc
that it may be impossible to obtain
any worthwhile results at all. It is
not therefore recommended that
beginners to electronics should try
out such a set-up; the results could
be ambiguous at best!

LIT-UP BUGS

The time was when miners had to
carry canaries around with them in
order to remain in circulation. Since
then things have
changed a bit and
among the many

! 2 methods that have
come along smce the early days is
this extremely bright new way of
detecting firedamp. The idea is a
British patent which, according to the
specification, utilises a transparent
cell containing a micro-organism
called Photobacterium fischeri.

This culture has the peculiar
property of glowing quite brightly
when exposed to air. However, it
seems that if air contaminated with
some toxic material is passed over the
cell the organism’s light output drops
dramatically until a point is reached
when the light from it fails completely.
Following an exposure of this kind
the culture rapidly regains its previous
abilities to emit light when the air is
purer.

In its entirety the detector uses a
sensitive photocell and amplifier to
monitor any changes in the intensity
of the emission from the bacteria.
This may then be used to signal,
either locally or at some distant
station, any imminent threat to the
lives of those in the hazardous
environment.

Over the normal working life of the
culture its ability to recover from
toxic agents diminishes and so it is
necessary to incorporate within the

electronics compensatory circuitry
which can adjust the sensitivity of the
amplifier at a corresponding rate.

Since the ‘“‘bugs” appear to be
sensitive to other materials in addition
to firedamp one can speculate that
they may well prove invaluable to
researchers connected with atmo-
sphere pollution due to traffic
exhaust.

PLATED LEAVES
Although I can recall doing it in the
school physics lab’ some years
back, there are a great number of
people who have now joined the craze
for electroplating various forms of
flora. In fact, it seems, just about any-

s thing from leaves
¥ ;Fto chrysanthe-

- o myms have an
appeal in this
direction!

The technique is fairly simple as
you will see. Having obtained your
specimen (not, 1 hope, from Kew
Gardens) it must be dunked in
warmed petroleum jelly (Vaseline)
and any surplus liquid shaken off.
When cooler, a thin piece of insulated
wire is firmly wrapped round the
steam of the leaf.

Powdered graphite must then be
carefully sprinkled all over and,
assuming the specimen has been
completely, covered it is now ready
for the plating bath. The electrolyte
of course depends entirely on what
you intend plating your leaf with;
the old favourite copper is a fairly
inexpensive beginner and so copper
sulphate would be the correct elec-
trolyte to use. Details of the required
set-up are shown in Fig. 2.

The plating process needs to be
carried on for a fair period of time;
over-night is likely to prove sufficient.
Following this the plated material
must be lifted from the bath with
care to avoid removing the coating.
After leaving it to dry out during the
day it should then have a coating of
lacquer applied to protect it.

The number of things that can be
plated seems to be pretty well limit-
less and I have it on very good
authority that someone has already
electroplated a cabbage! 1 think this
must have been done for posterity,
since this particular genus of edible
flora will probably cease to exist on
the table when we go over to swallow-
ing the Sunday roast in tablet form!

GLASS ROD

COPPER SULPHATE
SOLUTION
(APPROX 1%)

PIECE OF COPPER
ATTACHED TO WIRE

Fig. 2




REALISTIC
PHOTO ELECTRIC

HIT AND SCORE TARGETS
COMPLETELY SAFE FOR CHILDREN

By G. W. JONES

HE P.E. Marksman introduces the skills of real
target practice into the home in complete safety.
It provides instantaneous ‘“‘hit” and scoring indications
whereupon the system automatically reverts to its
initial state. Construction is comparatively simple and
the system is flexible since it may be expanded into
sophisticated target assemblies which, for example,
include sound, physical and flare effects.

The principles of operation may be applied to other
projects, however, in order to provide suitable reference
whereby such projects may be undertaken, the system
to be described is embodied in a miniature rifle range.
This range is comprised of an electronic rifle and target
assembly, each battery operated and self contained so
that interconnections between rifle and target are not
needed.

The rifle “shot” is the timed flash of a torch and a
unique target arrangement enables light emitted from a
standard torch to be accurately evaluated for scoring
purposes. This greatly simplifies the construction of
the rifle, the necessity for lenses and a projection system
being eliminated. A simple adjustment enables ranges
of up to 30 feet to be accommodated and the same
control satisfies ambient light conditions.

GUN OPERATION

There are many cheap plastics toy guns on the market
and one must be selected which will accommodate a
small torch at or directly underneath the muzzle.
Space must be available for two switches (one to serve
as the trigger and the other as the bolt action or
“reload” switch), and a miniature electronic circuit,

O

The circuit of the rifle shown in Fig. 1 is such that
when the spring loaded “trigger” switch Sl is operated,
a flash of light is emitted from the torch and irrespective
of the time the switch contacts are made, the duration
of the flash is constant. Correct trigger pressure and
operation relative to firing a rifle may thus be practiced.

Since the target is a phototransistor, the time period
of the flash is also important with respect to range and
scoring assessment and providing competitive firing is
carried out at the same range, accurate score assessing
by the phototransistor is obtained. In practice a time
period of approximately 0-25 seconds enables sufficient
light to be emitted from the torch but prevents the firer
from dwelling on the aim to obtain a false assessment of
the original shot.

GUN CIRCUIT

The rifle circuit (Fig. 1) is based on a standard 3 volt
torch with the lamp (LP1) electrically isolated from the
normal switch and batteries.

Switch S2 is the reload switch and is of the double
pole, change over type. In the reload position ClI is
charged to the battery potential and since virtually no
current is dissipated with the switch in this position, the
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Fig. 1.

rifle system may be considered to be switched off for
storage purposes (the prototype has stood for months
in this condition and is still serviceable).

When the switch is changed to the load position the
capacitor charge is ready at Sl for discharge into the
base of TR1, hence the term “‘reload switch”. Switch
S1 is a single pole spring loaded switch and serves as the
trigger; when it is operated the capacitor discharges
into the resistor network (R1 and R2) and the base of
the transistor TR1 which is switched on for a period of
time determined by the CR network. Since lamp LPI
is the collector load of the transistor, the lamp flashes
for the time period determined by the network and then
switches off to await the next reload operation carried

MARKSMAN o

out by S2. Resistors R1 and R2 in conjunction with
capacitor Cl determine the flash time and typical
values are given.

When S2 (the reload switch) is positioned at the
right-hand side of the rifle in the approximate location of
the rifle bolt, the firing action of the rifle becomes
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COMPONENTS . . .

GUN
Resistors
Rl 100Q W carbon --10%,
R2 5600 gW carbon + 109,

Capacitor
Cl  1,000pF elect. 6V

Transistor
TRI OC84

Switches
S| s.p.s.t. biassed off toggle
S2 d.p.d.t. toggle

Miscellaneous
LPI7 small 3V spot torch (used as gun barrel)
BYI
SK! miniature four way connector
Gun—plastics toy gun (see text)
Veroboard 2{in X l§in, 0-15in matrix

realistic since a physical bolt action is necessary in
conjunction with a correct trigger pressure. A reason-
able simulation of firing a rifle is thus obtained.

GUN CONSTRUCTION

The flash circuit is constructed on a small piece of
Veroboard, as shown in Fig. 2. The circuit is con-
nected to S1 and S2 by insulated flexible leads so that
S1 and S2 can be fixed in the gun, as described earlier,

Fig. 2. **Gun”’ circuit layout and wiring
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Fig. 3. Electronic installation in a
plastics toy gun and alteration and
wiring of the torch used as the gun
barrel

before the component panel is positioned in the body or
handle of the rifle. The board is connected to BY ! and
LP1 via flexible insulated leads and a four way minia-
ture connector (SK1).

The torch can be removed from the gun to change
batteries and LPI when necessary and, in the prototype,
was affixed in place of the gun barrel by two spring
clips. Details of the prototype gun are shown in
Fig. 3.

FUNDAMENTAL TARGET

The manufacture of suitable targets largely depends
on individual approach and imagination. The simplest
form of target that may be made and, if required,
expanded into more sophisticated systems, is shown in
Fig. 4. It will automatically register a “hit” at ranges
up to 30ft and then revert to its initial state thus
requiring no physical readjustments.

This target can be built into a small space, therefore a
cluster may be built if evaluation of aim is required
using this method. However, since a phototransistor
for each circuit is required, a more economical circuit is
detailed for score evaluation at a later stage in this
article.

The circuit shown in Fig. 4 will sense an infinitely
small change in ambient light and is ideally suited to
register and indicate the flash of a torch at ranges
dependent upon the power of the light. Ranges of
30 feet can be obtained from small, cheap ‘“‘spot
torches” and far greater ranges are obtainable using
more powerful torch beams.

A flash of light from a remote source falling on the
phototransistor TR2 will produce a pulse at C2 which
switches off TR3 and consequently switches on TR4.
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Since LP2 is in the emitter line of TR4, a flash of light is
emitted from LP2. Lamp LP2 is fitted adjacent to
TR2 and hence capacitor C2 receives a further and
stronget pulse when TR2 senses the adjacent flash of
light, in consequence the lamp remains on. However,
since the capacitor C2 discharges at a higher rate than
the rate maintained by the now constant light, the
filament switches off after a time period determined by
the CR network. The filament thus serves as a visual
indication of a *‘hit” on the phototransistor and
automatically switches off after a few seconds.

The potentiometer VR 1 enables the target to be set up
to operate relative to ambient light conditions which
includes virtually any light normally experienced
indoors. Maximum sensitivity (range) is obtained by
rotating the potentiometer knob until the circuit hunts
(the lamp operates in a continuous on off sequence) and
then retarded slightly so that the lamp is off. A flash
from the torch in the rifle assembly accurately aimed at
the phototransistor will operate the lamp in the target
assembly for several seconds.

It should be noted that the above circuit operates
from a “rate of change’ of light, and a shadow inter-
cepting light received by the photocell could operate the
filament under certain conditions; it is therefore
advisable to position the target where the level of light
is likely to be reasonably constant.

FUNDAMENTAL TARGET CONSTRUCTION

Layout and wiring of the components, mounted on a
Veroboard panel, for the fundamental target is shown in
Fig. 5. The target is constructed in a tobacco tin
(Fig. 6) and is completely self contained. Holes are cut
in the lid of the tin for the potentiometer and ‘‘target
area’” above TR2. A 9V PP4 battery is usad as shown
in Fig. 6.

This target, although simple, has a variety of applica-
tions; as previously stated it can be used, in con-
junction with others, to give evaluation of aim; it can
also be used as a moving target and affixed to any
moving object—including a person.
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Fig. 5. Layout and wiring of fundamental target
COMPONENTS . . .
FUNDAMENTAL TARGET
Resistors
R3 22k
R4 47kQ
RS 1k
All W 109, carbon
Capacitor
C2 50uF elect. 12V
Semiconductors
TR2 OCP7! (phototransistor)
TR3 OC84
TR4 OC84
D! OAS8!
Miscellaneous
VRt 100k potentiometer
LP2 6V 0:04A bulb and holder
BY2 9V PP4 battery
$3 s.p.s.t. toggle switch
Case, small oblong tobacco tin
Knob for VR!
Veroboard 2in x !}in, 0-15in matrix
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The latter application opens up a new range of ideas
for childrens’ games and, with small modifications to
prevent alteration of controls during use, the target can
provide “hit” indication for childrens’ “‘war” or
“cowboys™ games.

AUTOMATIC SCORE TARGET
In order to provide a target system for competitive
scoring, additional circuits are necessary and invariably
one must look for the most economic approach with the
greatest entertainment potential. The circuit described
is designed to obtain maximum facilities with the
minimum number of components. The facilities
available may be divided into two sections:
(a) A digital evaluation of the ‘‘shot’ with respect
to an aiming mark on the target
(b) A flare or cascade of lights which may be
adapted to provide dramatic visual effects.

@? @ ‘U'I

Fig. 6. Complete fundamental target wiring and installation
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In either case, sound effects may be included to augment
the overall effect.

This particular target consists of a phototransistor
and three lamps fitted in line and fairly close together.
The three lamps light in sequence or cascade according
to the value of light received by the phototransistor
and may therefore serve for both digital or flare effect
indications relative to aim accuracy. A potentiometer
adjusts the threshold of lamp operation so that-range or
degree of accuracy required is variable.

Digital indication is available when the lamps are
identified 1, 2, 3, in left to right sequence, so that a
direct hit will light all lamps and a near miss might light
only one or two. The flare effect of the filaments may
also be adapted to illuminate silhouettes such as the
outlines of a tank or an aeroplane; considerable scope is
available for similar innovations.

In order to make a fair assessment of each shot the
position of the light image obtained from the gun must
be evaluated relative to a fixed point at the target. A
phototransistor serves as this aiming mark but since the
shape and intensity of the image varies when light is
emitted from a standard torch, there is every likelihood
that when a photocell is used as the aiming mark of the
target the same image will probably produce two or
three bright spots over its area, each capable of obtain-
ing the direct hit indication from the three lamps. So
that this characteristic is largely eliminated a 'unique
target arrangement is constructed.

TARGET ARRANGEMENT

Assuming the rifle range is used in a room where
ranges in the region of 10 to 20 feet are required, an
area of misted perspex is used as the target surface. It
will be found that the image produced by a cheap torch
is approximately 4 to 6 inches across at its brightest
area when shone on to a wall at a range of 10 feet. By
cutting the perspex to a similar size (which may be
square or circular) the area of the image and target
surface will be roughly the same at operational range.

A phototransistor is fitted into a hole in the centre of
the perspex to accommodate the dome of the transistor
so that direct light from the torch will not fall on the
sensing element. When the torch is shone on to the
perspex, some of the light penetrating the target surface
travels at right angles to the beam of light and
illuminates the edges of the hole in which the photocell
is fitted. If the full image from the torch covers the
target area, the phototransistor will register maximum
light from the torch and any inaccuracy of alignment
will reduce the signal derived from the phototransistor.
This still leaves a certain margin for error but when it is
realised that a control is available to set the threshold of
lamp operation, the degree of measurement variation
becomes surprisingly consistent as the prototype target
has proved. A means for evaluating the accuracy ‘of
the beam of a standard torch relative to a fixed point is
thus achieved. Fig. 7 illustrates the circuit for such a
target and when an oscillator is driven by the last
transistor, an effective whine can be obtained from a
miniature headphone.

AUTOMATIC SCORE CIRCUIT

The flash from the torch in the gun assembly is
sensed by the phototransistor TR5 and amplified by
TR6 and 7. Capacitor C3 and resistor R7 provide an
initial delay into the circuit which is highly desirable at
the next stage. The variable potentiometer VR2 and
resistor R6 serve to obtain a threshold to relate the
sensitivity of the phototransistor to the ambient light
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level. Diode D2 minimises drift in the initial amplify-
ing stage (TR6 and 7) and the output of the amplifier is
applied to the delaying CR network consisting of D3,
C4 and resistors R9, R10 and R11. These resistors are
stepped in value so that a low output from the amplify-
ing stage will only switch on TR8 and consequently
lamp LP3. Anincreased output will operate the second
transistor TR9 so that two lamps are energised and
when the maximum signal is sensed by the photo-
transistor, all three lamps are energised since all three
transistors are switched on.
P SK3

COMPONENTS . . .

SCORE EVALUATION TARGET

Resistors
Ré6 1kQ RI0O 220Q
R7 3300 RIT 560Q
R8 4.7kQ RI2 2.7kQ
R9 150Q RI13 68k
Capacitors

C3  6-4uF elect. 12V
C4  1,000uF elect. 12V
C5 0-0IuF

Semiconductors
TR5 OCP7I1 (phototransistor)
TR6, 7 OC84 (2 off)
TRS8, 9, 10 2N697 (3 off)
TRit OCI39
TRI2 OC84
D2,3 OAS8I (2 off)

Miscellaneous
BY3 9V PP9 battery
SK2 2 way connector
SK3 6 way connector
VR2 25k potentiometer
S4 2 pole 6 way wafer switch
LP3, 4, 5 6V 0:04A bulbs and holders (3 off)
X1 2,000Q magnetic earphone
Veroboard 4in x 3%in, 0-15in matrix
Misted perspex (see text)
Aluminium for case and chassis

18 s.w.g.

Feed through terminals (2 off)
Knobs (2 off, one pointer)

17in x 104%in,

The delaying effect obtained from C4 and resistors
R9, 10 and 1t tends to produce a cascade effect with
respect to the amount of light falling on the photo-
transistor TRS.

Since VR2 determines the threshold for lamp
operation relative to ambient light, it will be appreciated
that this control can also determine, to a certain extent,
the degree of accuracy required at a specific range.

Fig. 7. Circuit diagram of the auto-
matic score evaluation target
| R6
: oY 1ka
- X
T 20000
EFFECTS
(E;(T)
VR2 o
25k . S4b  o0—d
SENSITIVITY 9 EF(FIS%TS
) 1000,F /
!Errzcrs /
INT /
Errecs® g 1 . TR12
» 0c84
______ —

o
EXT Ogpp
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Quite an effective and economical sound effect is
obtained when an oscillator is arranged to be driven in
parallel with lamp LP5. When a signal reaches this
section of the circuit (LPS5) it is virtually varying in
strength continuously and the result is that a plaintive
whine is emitted from the earpiece. The oscillator
consists of a »npn transistor, TRI1 and a pnp
transistor TR12, operating in conjunction with a
0-01uF capacitor, CS. A 2,000 ohm earpiece (X1) is
used for sound effects and provides audible whines
which are apparent in comparatively quiet conditions;
amplification may be added as required.
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Fig. 8. Veroboard layout and wiring for the score evaluation target

AUTOMATIC SCORE TARGET
CONSTRUCTION

Most of the circuitry for the automatic score evalua-
tion target is mounted on a piece of Veroboard as
shown in Fig. 8. Veropins are inserted in the board to
provide anchor points for the connecting leads.

The two sockets SK2 and SK3, VR2, S4, X1 and BY3
are mounted on a “U” shaped aluminium chassis and
wired to the Veroboard as shown in Fig. 8. The chassis
used measures 7 x 5 x 3 inches and is made of two
“U’’ shaped interlocking sections.

o ©

m

I

(T I|I|II|I|||

(LA

Fig. 9. Chassis details of score evaluation target. Switch wafer S4a has been displaced for clarity
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Fig. 10. Target wiring details

MISTED PERSPEX

LP3, 4 AND
SCORE PANEL > 5 MOUNTING

LIGHT DEFLECTOR, MOUNTED
ON TARGET AREA SCREWS

NN
o /
[

TRS MOUNTING

|~ SK3 MOUNTING

MISTED PERSPEX
TARGET AREA

Fig. 11.

ALUMINIUM CHASSIS

Target construction details

Practical Electronics  July 1970

The actual target and score indicator assembly is
mounted on top of the aluminium chassis and is
positioned and held by SK3. Misted perspex sheet
that forms the target is fixed to the aluminium mounting
by four screws and spacers. Phototransistor TRS is
fitted in a small hole drilled in the perspex so that the
Junction is covered by the surrounding perspex.

Two feed-through terminals affixed to the aluminium
serve to connect the phototransistor leads to the circuit.
All target wiring is shown in Fig. 10 and construction
details are shown in Fig. 11. The target size will depend
on the light image size as indicated earlier.

The misted perspex target area must not be extended
to cover the indicator lamps as this will cause the first
lamp to trigger the second and third lamps as the light
will be transmitted through the perspex. If a covering
is required for the lamps a second piece of perspex can
be mounted in front of the lamps and the edges of the
two pieces painted black to prevent light transmission.
A screen should also be placed below the lamps to
prevent any stray light from reaching the photo-
transistor, see Fig. 11

VISUAL EFFECTS

In the prototype, transparent silhouettes are arranged
to fit over the three indicators. One is divided into
three holes which fit over the three lamps and digital
information is obtained when each hole is identified
with a number. Another outlines the side section of a
fighter aircraft with the nose of the fuselage over the
first indicator. The effect of a hit tends to make the
aircraft appear to catch fire from the nose rearwards
and flames appear to rapidly sweep along the fuselage.

The silhouettes are made from cardboard and may
take shapes which may be associated with the sound
effect. For example, the eyes of a ghoulish figure may be
made to light up when *“shot” and this effect may be
accompanied by an agonising wail.

The basic circuit could be extended to provide
mechanical movements when the target is ““*hit’” and no
doubt some readers will add this facility. +*
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PLACE

Items mentioned in this feature are usually
available from electronic equipment and com-
ponent rectailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

EDUCATIONAL KITS

Each month the range of educa-
tional construction kits available on
the market seems to multiply. This
month there are two new ranges from
Geatronix and Limrose Electronics.

Known as the Mark Il Norkit, the
Geatronix range of transistor/resistor
logic modules consist of NAND,
AND, NOR and OR gates together
with bistable units and lamp and
relay drivers.

These modules have solderless
connections and the assembly system
allows for grouping together of up to
18 modules. There are three busbars
which pass through eyelets in the
printed circuit boards and serve the
dual purpose of holding the assembly
rigid and distributing power supplies.

Interconnections are made with
patching leads which push into slots
in the printed circuit board. Re-
arrangement of the logic circuit is
achieved by removal and recon-
nection of the patching leads.

Prices of the Norkit Mark Il range
of kits is obtainable from Geatronix
Ltd., 28 Redstock Road, Southend-
on-Sea, Essex.

The Compukit 1 is an educational
aid to learning and teaching elements
of logic, Boolean algebra and funda-
mentals of digital computers now
being marketed by Limrose Elec-
tronics.

Logic circuits are constructed by
making soldered, or solderless con-
nections to the terminal pins mounted
on the special printed circuit board.
Logic states are indicated by minia-
ture wire-ended 44V bulbs mounted
on the board.

Assembly is fairly simple and a
16-page illustrated instruction book
is included with the kit. The kit
contains: 18 silicon transistors;
18 germanium diodes; 42 carbon film
resistors; 2 lamps and plastics
clips; a 9%in x 54in printed circuit
board; battery; 2 microswitch push-
buttons; terminal pins; wire; solder;
wire cutter and stripper.

The kit is aimed at the serious
amateur, apprentices, students, and
teachers interested in understanding
the basic working principles of digital
computers and logic operations.

The basic Compukit 1 costs £7 7s
and can be supplied ready assembled
for an extra 27s 6d from Limrose
Electronics, Lymm, Cheshire.
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BUILDING BRICKS

A range of encapsulated modules
have been received from Newbury
Sound Equipment. Having uniform
dimensions and occupying less than
two cubic inches of space, these
units are: a general purpose 500mWwW
power amplifier suitable for 3-15
ohm loudspeakers. A pre-amplifier
with a gain maximum of 40dB and
suitable for use in combination with
the power amplifier. A square wave
generator with a frequency range of
3J0Hz-6kHz. A tachometer module
which will provide a linear indication
of engine r.p.m. in 4- or 6-cylinder
vehicles whether 6 or 12V, Finally, a
pre-amplifier suitable for line voltages
of 9-24V or 200-500V, the gain
being 26dB.

Bench testing of these various units
bore out the specifications given, in
fact the power amplifier and pre-
amplifier modules have found a
permanent place as test gear adjuncts
in the workshop.

Control and input and output
connections on the encapsulations
are made via 20 s.w.g. wire leads.

Experiment with these modules
proved than any reversal of supply
polarity would result in irreparable
damage. This problem could have
been eliminated by the simple in-
clusion of a diode in the module
supply line.

Further information on these
modules may be obtained by writing
to Newbury Sound Equipment, 21,
Lancaster Court, Lancaster Avenue,
London, S.E.27.

AUDIO

First introduced at the Sonex 70
exhibition two new products from
Sinclair Radionics may be of interest
to readers.

Newbury Sound Equipment encapsu-
lated modules

The first is the Sinclair Active
Filter Unit which is an addition to
their Project 60 range of high fidelity
modules. The purpose of a filter unit
is to reject frequencies above (scratch)
or below (rumble) specific cut-off
frequency when these frequencies are
likely to contain interference. This
unit contains continuously variable
cut-off frequency controls for both
the scratch and rumble filter circuits.

Designed specifically to comple-
ment the other modules in the Project
60 range the active filter can easily
be added to other amplifier systems.

The cost of the Sinclair Active
Filter Unit is £5 19s 6d.

The Z.50 power amplifier is the
other new product from Sinclair.
This amplifier is similar in design to
the Z.30 but, by using higher current
power transistors, the output is
increased to 40W continuous r.m.s.
into 3 or 4 ohms or 30W r.m.s. into
8 ohms. Also, the maximum supply
voltage is ralsed to 50V,

The Z.50 amplifier costs £5 9s 6d
built and tested.

Mk, Il Norkit
from Geatronix Ltd.

Sinclair Z.50 amplifier and active
filter unit

scratch
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EXCLUSIVE

FOSTER “Criterion” Mkl

HIGH FIDELITY 2 SPEAKER
TWO WAY BOOKSHELF
SPEAKER SYSTEM

Another high yuality bookshelf system from
Foster. The ‘“"Criterion’” Mk. 11 js a sealed
infinite baffle type encolsure using Jiin.
bass/mid-range woofer with rolled cloth edgo
and a 2in HF cone type tweeter. The compact
cabinet Is constructed of }in laminate with
handsone oiled walnut veneer finish and black
woven acoustic gauze—front panel with ratin
chrome edge fnsert. SPEC: Frequency range
10-20,000Hz. Power Handling 10 watts.
limpedance 8 ohms. HF crossover. Ncrew Tag
connections at rear. 8ize 124 71 63in.
The performance of the “"Criterion’’ ie superio
to many larger and nore expensive units and at
Lasky's exclusive price nffers ahaolately
unbeatable value.

42°£9.10.0 . £17.10.0 i

Audio Tronics 70

The 1970 edition of Lasky's famouz Audio-Tronics .
catalogue is availuble FREE on request. The 28 tabloid  GOMMURICATIO
pages——many in full colour are packed with 1000"s of
items from the largest stocks in Great Britain ot ever:
thing for the Radio and Hi-Fienthusiast, Electronics

Hobbyist, 8ervicemen and Communications H
Over half the pages are devoted exclusively
to every aspect of Hi-Fi (including Lasky's
budget Rtereo Bystems and Package
Deals). Tape recording and Audin
accessories plug Lasky’s amazing money
saving vouchers worth over £25.

SEND TODAY

Bend Your name, address ani
2/- for the post and inclusion of
your name on our regular mailing
liat.

THIS MONTH’S

ouc
worrn 50

UNIT 3 SPEAKER KIT

3int weeter uses new Wharfedale
“*Acoustiprene’’  dome  dia-
phragm. Crossover unit croass-
over freq. 1,760Hz. ALL
accesgories, acoustic wadding,
mounting bolta, wire, etc., are
supplied, you provide the
cabinet to suit your needs.
Bin Bass/Mid. range speaker
employing a powerful magnet
assembly with diecast chassis
and Fiexiprene roll surround.
The Wharfedale Unit 3 speaker
kit can be constructed by any-
boily and with a suitable cabinet
will provide a highly sophisticated system giving trme H1-Fi reproduction from
40-17,000Hz. FTmpedance 4/8 ohms. Max. power handling 15W..

£11.19.6 each P;“.t ‘zo per Pair ng/s-‘
UNIT 4 SPEAKER KIT

2 speakers (12in Bass and 3in Treble) to give full range, balanced reproduction
Frequency response of 45-17,000Hz when house:l In auitable cabinet.
Superior 4-element crossover umt ensures optimum performance from each speaker.

£16 each 7 £30 per pair [
AD-309K ’ o
precision pick.upr arv i UINIT 5§ MONITOR SYSTEM KIT

Th k) COMPLETE WITH AD-T6K 3 apeakers (12in Bass, 5in M.-R. unit, Jin Treble) give clean, anooth perfermance.
AU];XO HI:E“- . MAGNETIC Frequency response of 40-20,000Hz when housed in suitable cabinet.

Unique mechanical/electrical 6 element crossover unit.
VELOPMENT CARTRIDGE

precigion £23.10 each % £42 per pair f¢¢

counter-

up arm—ready ! ;

fitted with the

outstanding "1 M I
AD-76K magnetic (=

balanced pick-

cartridge is constructed of brass throughout, heavily chronie- " " . -
plated; uses needle and minlature ballrace bearings; both coarse These meter kitu by TMK offer the unique opportunity of b g } !
and fine balance adjustment is provided. The fixed head hasatandard precision multimeter at a worthwhile saving In cost - The can inet iv wupplied with ghe
jin mounting centres and is finished in black enamel with chrome meter scale and movement and the ringe selector in posit . The highest l||1al!t)'
litting spur. Completely wired, with all fixing nuts and washers. Arm rest also components and 19 tolerance resiators are used throughout. Supplied complete with
supplied. Tech. details: Overall length “85mm; needle to pivot length 223mm ; offset tull constructional, circuit and operating instructions.

angle 24°; overbang 10mm. Requires single 7/16in mounting hole. MODEL 200 20,000 0,1.’4\'. Multimeter.

) st 53 syt
LASKY S PRICE ‘9.'9.6 POST 3/6 Large 3 2in meter. Full scale accuracy: DCV and
AUDIO DEVELOPMENT AD-76K

current 20, ACV: L 3%, resistance +-3%. Special
Stereo Magnetic Cartridge. Frequency response:
20-20,000Hz. Output: SmV. Stylus: Diamond LI 90/_ Post

MODEL G-l

Yet another outstanding TTC product which
gives you exceptional value plus super
quality. These stereo phones use two 3in
fow bmp. high flux density dynamic repro-
ducers. Freq. Res. 25-15,000Hz. Fitted with
foam cushjoned adjustahle earpads for super
listening comfort, imnp. 8 ohms, matching
16 ohms. Max. Input 0-5W. Comnplete with
36in shielded grey cable. Pearl grev finish
with double spring headband.

ONLY 63/- Post 3/6

& really first-cluss

0-6\ DC range for trangistor cirenit ineasurements.
Tracking force: 2 gis—0-5 gm. Free

SPECIFICATION
Replacerent stylus type JB.P1 38/6, post free.

@ DCV:  0-0:6-6-30-120-600-1,200V at 20K/0PV.
AUDIO DEVELOPMENT AD-96K

® ACV: 0-6-30-120-600-1,200V at 10K/0OPV. @ D
Current: 0 6:0-65-600mA. @ Resistance: 0 19-K

Stereo Magnetic Cartridge. Frequency response:

20-20,000Hz. OQutput: 5mV. Stylus: Diamond LP. Post

Tracking force: 2 gms. [ ] ® Free

Replacement stylus type Y.9608 51/6.

100K-1M-—-10M/ohins (58 580 5-8K-58K at mid-scale).

@Capacitance: 0-002-0-2uF (AC 6V runge). @ Decibelx
-20 to +631B. @ Output: 0-05uF blocking capacitor.

207 EDGWARE ROAD, LONDON, W.2. Tel: 01-723 3271 HIGH FIDELITY AUDIO CENTRES

33 TOTTENHAM CT.RD, LONOON, WIP 9RB. Tel: 01-636 2605 42-45 TOTTENHAM CT. RD, LONDON, WiP 3RD. Tel: 01-580 2573

Uses two 1-5V (U7 type) batteries. Black bakelite cabinet.
Open all day. 9.a.m.-6 p.m. Monday ta Saturday Open all day. 9 3.m.~6 p.m. Manday to Saturday

Kize 5} 3 12in. Coinplete with test leads.

KIT PRICE ONLY 85/- .....

109 FLEET STREET, LONDON, E.C4. Tel: 01-353 5812 118 EDGWARE ROAD, LONDON, W.2. Tel: 01723 9789
152/3 FLEET STREET, LONDON, E.C.4. Tél: 01-353 2833 Open ol day Saturday sarly closing 1 pm. Thirsday

| Open all day Thursday. early closing 1 p.m. Saturday

member

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E1 2BN Tel: 01-790 4821
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THE “Waa-Waa" effect, much used in pop music, is

produc:d by passing the output from a guitar or
organ, etc. through a band-pass filter, the resonant
frequency of which can be altered. The rapid changing
of this formant, as it is called, produces the Waa-Waa
effect.

The unit described in this article obtains this shifting
formant by switching different values of capacitance
across an inductor, thus changing the resonant
frequency of the tuned circuit. This must not be done
by mechanical switches, as clicks will be produced;
these are objectionable, especially if the tuned circuit
rings at all when it is energised by the switching
transients.

In this design, the switching is done by transistors

, controlled by time delay networks, so that the capacitors
are switched slowly in and out of circuit.

SWITCHED CAPACITORS

The circuit diagram of the unit is given in Fig. 1.
Here the input signal is fed to SK 1, the input to the pre-
amplifier TR1. Capacitor coupled to the collector is
the band-pass filter L1, C3.
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To alter the resonant frequency of this filter the
capacitors C5 and C8 can be switched in by biasing on
the transistors TR2 and TR3.

There are two modes of switching: automatic,
which applies negative-going square waves via the
footswitch Si, and single-shot, which applies the line
voltage to the transistor bases for as long as S2 is
depressed.

The automatic pulses are derived from the multi-
vibrator comprising TR5 and TR6. These can be
varied in their mark/space ratio by adjustment of VR1.

TIME DELAY

With the depression of either of the footswitches
there is a small delay before the capacitors CS and C8
are switched. This is achieved by connecting the
resistor-capacitor networks R4, C6 and RS, C7 at the
bases of TR2 and TR3 respectively. The time constants
are arranged so that TR2 switches on before TR3, so
there is a gradual transition of the resonant frequency.

As the formant circuit attenuates the signal, an

S1{AUTO}

52 (SINGLE)

additional amplifier TR4 is used.
A'A'A
R12 53
2200
RYY
*Aa
]
]
]
i

=R e
g < 10kQ W1 sk
o] w S| O
"" 10kt IF \
0—-' V¢ ®
SKi c2 ’\CiO - 13
K OlpF 1004F 0F e
[a] 9
0pF TR
ocH R
& TR5 TR6
lE0mH ocH ocn
oy
Fig. I. Complete circuit diagram of the waa-waa unit
568
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COMPONENTS . . .

Resistors

RI 220k Q R7  22kQ
R2 10k R8 1k
R3 10k R9  3-3kQ
R4 10kQ RIO 10k
R5 10k€ RIl 1kQ
Ré6 39kQ Ri2 2200
All +-10%,. 4 watt carbon

Capacitors
Cl 30uF elect. 6V
C2 0-1uF polyester
C3 4,700pF polystyrene
C4 100uF elect. 25V
C5 0-033uF polyester
C6 25uF elect. 12V
C7  50uF elect. 12V
C8  0:22uF polyester
C9 0-0luF polyester
Cl0 100uF elect. 12V
Cil 50uf elect. 12V
Cl2 8uF elect. 12V
CI3 100uF elect. 12V

Inductor
LI 660 turns of 38 s.w.g. enamelled copper wire
wound on bobbin of Ferroxcube pot core
type LAI

Potentiometer
VRI 10k linear wirewound preset

Transistors
TRI, TR4, TR5, TR6 OC7! (4 off)
TR2, TR3 OC200 (2 off)

Switches
S1,S2 Single pole, changeover press switches
(Bulgin S.M.357) (2 off)
S3  On/off toggle switch

Sockets
SKI, SK2 Coaxial sockets (2 off)

Battery
BY! 9V, type PP3 or similar

Miscellaneous
8in X 6in X 24in aluminium chassis, Veroboard,
battery clips, 6B.A. nuts, bolts and spacers
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Fig. 2. Waa-waa module layout and wiring

Q@ M MmO o LN

Fig. 3. Multivibrator module layout and wiring

CONSTRUCTION

In the prototype unit two circuit modules are
constructed. These consist of the basic Waa-Waa
module and the multivibrator module, details of which
are given in Fig. 2 and Fig. 3.

If only the single Waa-Waa function is required, both
the multivibrator and S1 can be omitted in the con-
struction.

The inductor L1 is made up by pile winding 660 turns
of 38 s.w.g. enamelled copper wire on a Ferroxcube pot
core bobbin.  When assembled the pot core is mounted
on the Veroboard by two lin 6B.A. screws. In
tightening these up, be careful not to crack the ferrite
core.

With the modules completed they should be wired
and mounted with their associated components in an
18 s.w.g. aluminium chassis, as shown in Fig. 4. The
boards should be spaced away from the chassis to
prevent short circuits.

USING THE WAA-WAA

The unit may be used with any guitar amplifier as the
output impedance is about 600 ohms. When switched
on with no footswitches depressed, the unit acts as a
treble booster, accentuating the harmonics of the guitar.
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Waa-Waa unit circuit board

WAA-WAA MODULE

11111 ll!

77
/1
[y 11

w

MULTIVIBRATOR
MODULE

Fig. 4. Layout and wiring of the complete waa-waa unit in
an aluminium chassis. The end flanges are shown folded
flat for clarity

570

Depressing the SINGLE footswitch (S2) produces a single
“Waa”, With a little practice it is easy to add this
effect to single notes or chords, then quickly releasing
the switch to produce a second “Waa”.

If the Auto switch (S1) is used, the effect can be
produced continuously at a frequency determined by the
setting of the potentiometer VRI. This is very
effective on rhythm guitars as the Waa-Waa will
not always coincide with the beat of the music.

MODIFICATIONS

If the Waa-Waa is used with an electronic organ,
where the pitch is generally higher and harmonics more
prominent, it would be better to reduce the values of
C5 and C8.

If the effect is still too heavy, a resistor can be wired in
parallel with L1 to reduce its Q-factor. The actual
value would depend on experiment and personal
requirement.

Again, with other instruments it is necessary to
ensure that the first stage is not overloaded. In the
prototype, a 16mV signal proved the maximum for the
least distortion. If this figure is in fact exceeded a
1 kilohm potentiometer should be interposed between
SK1 and C1 to provide signal attenuation.

Multivibrator circuit board
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Mainline set the NEW standard in amplifiers

Mainline 70ABD £64.0.0.

Mainline 70ABD

The 70ABD is a fully integrated Preamplifier and Power Amplifier
to the specifications of the Pre-4 and 70AB. Size 63" X 153" < 43"
Recommended Retail Price £64.0.0.

Mainline 70AB power amplifier

The MAINLINE 70AB is a high fidelity power amplifier, which is in
every respect one of the finest units available on the market today,
regardless of price. One of the main features of this remarkable
amplifier is its elaborate protection against short and open circuit,
and we can guarantee that it is virtually indestructible. Allied to
this is the very high power output (70 watts RMS) a frequency range
that is superb, and distortiony well below 1% even at full output.
The unit is suitable for use in discotheques, groups, P.A_, etc., or
anywhere that high quality, high output is required. Coupled to our
Pre-4 Control Unit the results are quite remarkable. The Mainline
70AB main amplifier can be used with any other good quality

Mainline 70AB power amplifier £35.0.0.
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Mainline Pre-4 mixer
pre-amp control unit £24.0.0.

Mainline Pre-4 mixer pre-amp control
unit

The MAINLINE Pre-4 is a high quality control unit, which has been
designed specifically for use where mixing facilities are essential,
and features many facilities not normally found on control units of
this type.

The unit has four individual inputs each with its own gain control,
plus separate bass, treble and master volume controls, for versatility
in use. Inputs 3 and 4 are duplicated on the back pane! so that if the
unit is panel mounted the two auxiliary inputs (which are suitable
for P.U. Tuners, Tape-recorders, etc.) may be connected from the
rear. As the Pre-4 is self-powered it can be used with any other
Power Amplifier, but has been designed basically as the control
unit for our MAINLINE 70AB Amplifier Module.

Specification
65 db.

control unit.

Specification
POWER OUTPUT 70 watts RMS=-1 db at
8 OHMS.

FREQUENCY RESPONSE 20-20,000 HZ£ 1 db.

SIGNAL/NOISE RATID—70 db at full output.

INPUT SENSITIVITY 700 mV at 20-30 K

ol .
SIZE7" 9" 647
A.C. FUSE 15 amps {British Standard).

INPUTS VOL. 1 8 mV at 50K OHMS (mic).
VOL. 2 8 mV at 50K OHMS (mic).
VOL. 3 50 mV at 500K OHMS {aux).
VOL. 4 50 mV at 500K OHMS {aux).

50 OHM and 600 DHM Mic inputs may be

ordered at £2.0.0. extra per Input.

1 or 2 meg OHM aux inputs may be ordered at

SIGNAL/NOISE BATID Better than
HARMONIC DISTORTION Less than 0-5%
at 1 volt.

BASS Continuously variable 20 db at 100 HZ.

TREBLE Continuousty variable 30 db at 10 KHZ.

SIZE 12576~ 45"
CUT OUT REQUIRED 113757
FUSE 60 ma internally mounted.

HARMONIC OISTORTION less than 0-5% at

full putput. Recommended Retail Price £35.0.0.

no extra cost.

FREQUENCY RESPONSE 30-20.000 HZ -3db. Recommended Retail Price £24.0.0.

/ stops you paying
‘through the nose
for your components

Build the NEW
=" Mainline

. Audio
sy Amplifier
- Kits-up to
—=> 70 watts

Each kit is supplied complete with
all semiconductors, resistors,
capacitors, P.C. board and heat sink.

The results of the combined
resources of SGS and RCA, these
Universal Quasi Complementary
Symmetry Amplifier kits use rugged

NPN Hometaxial base output 12A ........£7. 0.0.
transistors and provide full power

ransistors 2o o 25A ........£8. 5.0.
The all silicon circuit with nine 40A ........ £9. 0.0.
transistors and eleven diodes 70A £10.10.0

provides outstanding performance
for the most stringent requirements
of Hi-fi equipment manufacturers.

Any two will make an
outstanding stereo equipment.
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You could be paying too much for your semiconductors and electronic
components. One sure way of saving money is to buy RCA, IR, SGS,
Emihus, Semitron, Keyswitch, Plessey, Morganite, Litesold devices
(together with manufacturers’ application data) direct from us.

For example :-

PLESSEY SL403A e »
As described in Practical Electronics FTTrTry

Integrated Circuit (Dual in Line Package) Audio Amplifier
incorporating its own Pre-Amplifier. A Class A-B Power Amplifier
stage capable of delivering up to 3-5 Watts RMS. The SL403A canbe
used to form the basis of a simple Audio Amplifier using a minimum of
external components. Complete with Data Sheet. 44/—each.

To: MAINLINE ELECTRONICS LIMITED,
THAMES AVENUE, WINDSOR, BERKSHIRE.

_Mainline Pre-4 mixer pre-amps control unit(s}
...... Maintine 70AB power amplitier(s) {J

__Mainline 70ABD integrated pre-amp and
power amplifier(s) (]

_ Amp Mainline Audio Amplifierkits.
kits []

Please send me your price-list guide. | enclose 5/

Pleasesend me ..
Please send me .
Please send me

laminterested in_ .

Please send me Please send further data

Cash or cheques with orders please.
| would like further data on pre-amplitier and power supply kits before | order.

Name____ =~

Address

A member of the ECS Group of Companies P.E. 7';6
T 11 r i e R r 1 B J)

571



BlI-PRE-PAK

FULLY TESTED AND MARKED

2N3844A
Power
Transistors
0C20

PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 10/- WITH ORDERS
OVER £4

LOOK

TYPE A
SILICON ALLOY
TO-5 CAN

PNP PNP

SPEC:

SPEC:
ICER AT VCE=20v ICER AT VCE

ImA MAX.
HFE 15-100
THESE ARE OF THE 25300
TYPE WHICH 1S A DIRECT
EQUIVALENT TO THE
0C200/205 RANGE RANGE

HFE 10-200
THESE  ARE

BRIDGE
ECT\\'-\ERS

SPECIA
GERMANIUM

54l F\NNE
£ P HASE

GEX

S\NGLE
12 Amp- 4

C
pattery
\:el\ ‘°bmu

Otiered '( onfy \’.,6 gach

n O
fr :‘-‘:‘° * cost
mal

PHA!
ABVolts
hargers °"

post & Packing 26

TRANSISTORS

TYPE
SILICON
ENCAPSULATION

ImA MAX

2N3702/3 AND

LIMITED
SURPLUS INTEGRATED CIRGUITS

These are brand new genuine surplus stocks,
marked and guaranteed to full makers’ specification
and not re-marked rejects.

Single 8 I/P Nand Gate TTL
Dual 4 I/P Nand Gate TTL [}
D.C. Clocked J-K Flip-Fiop TTL 17/6
Dual 4 |/P Exclusive OR Gate TTL 7/-
Dual 4 Power Gate 7
Triple 3 1/P Nand TTL
Quad 2 Nand TTL
Dual 4 Nand Gate DTL
Quad 2 |/P Gate Expander DTL
Triple 3 Nand Gate DTL
Dual /P Expander TTL
Single 8 1/P Nand Gate TTL
Dual 4 I/P Nand Gate TTL
D.C. Clocked J-K Flip-| Flop TTL
Dual 4 I/P Exclusive OR Gate
Dual 4 Power Gate TTL
Triple 3 I/P Nand TTL
suad 2 1/P Nand TTL

ideo Amplifier
Video Amplifier 40MHz
Dual 4 I/P Expander TTL
Single 8 I/P Nand Gate TTL
Dual 4 I/P Nand Gate TTL 7/
D.C. Clocked J-K Flip-Flop TTL_ 17/6
Dual 4 I/P Exclusive OR Gate TTL 7/-
Dual 4 Power Driver TTL
Quad 2 I/P Nand TTL /
J-K Flip-Flop DTL 17/6
Dual 4 Buffer/Driver DTL 7/-

NEBOBA

ST659A

Suffix A=DIP 14 lead; K=10 lead TOS; J=Flat

pack.

ONLY 6d EACH
TYPE E

PNP GERMANIUM FULLY

MARKED AND TESTED.

B
PLASTIC

10v
AF. or RF.

PLEASE STATE

OF THE ON ORDER

2N4059/62

NEW UNMARKED UNTESTED PAKS

B78 Intergrated Circuits, Data
and Circuits of types,

supplied with orders

Duat Trans. Matched O/P Io =

pairs NPN. Sil. in TO-5 can /

OC45, OCBID and IO/_

OCBI Trans, Mullard

glass type

Trans. manufacturer’srejects I o -

all types NPN, PNP, Sil. and /
erm.

Silicon Diodes DO-7 glass

equiv. to OA200, OA202

High quality Germ.

Diodes. Min. glass type

Sit. Diodes sub. min.

IN914 and IN916 types

Germ. PNP Trans. equiv

to OC44, OC45, OCBI, etc.

Sil. Trans. NPN, PNP,

equiv, to 0C200 I,

2N706A, BSYI5A, etc.

7 Watt Zener Diodes

Mixed Voltages

| Amp. Plastic Diodes

50-1000 Volts

250mW. Zener Diodes

DO-7 Min. Glass Type

12

BBO 8
B82 I o

200

100
150

50
100
50
10
16
40

10/-

B83

10/-
10/-
10/-
10/-
10/-
10/-
10/-
10/-

886

B87

860
H5

H6

NEW TESTED AND GUARANTEED PAKS

82 Photo Cells, Sun Batteries, -
4 0-3to0:5V,0-5t0 2mA. Io/

ADI61-AD!62 NPN/PNP
Trans. Comp. Output. Pair

Reed Switches, mixed types
large and small
5SPS Light Sensitive Celis.
Light Res. 4000 Dark iMQ
NKTi63/164 PNP Germ. TO.S
equivalent to OC44, OC45
NPN. Sil. Trans. AO6=
BS5X20, 2N2369 500 MHz,
360mwY

GETI13 Trans, equiv. to
ACY17-21 PNP Germ.
2N3136 PNP Sil. Trans.
TO-18, HFE 100-300 I.C.
600mA. 200 MHz

XBI12 and XB102 equiv. to
ACI126, ACIS6, OCBI/2,
OC71/2, NKT271, etc.
Capacitors, Elecvolyucs
paper, silver mica, etc. Post and
packing, this Pak 2/6

Mixed Resistors. Post and
Packing 2/-

Wirewound Resistors. Mixed
types and values. Postage 1/6

BY127 Sil. Recs
1000 PIV. | amp. plastic

10
10/-
10/-

RETURN OF THE UNBEATABLE P.1 PAK.
NOW GREATER YALUE THAN EVER

FULL OF SHORT LEAD SEMICONDUCTORS
AND ELECTRONIC COMPONENTS, APPROX.
170. WE GUARANTEE AT LEAST 30 REALLY
HIGH QUALITY FACTORY MARKED TRAN-
SISTORS PNP AND NPN, AND A HOST OF
DIODES AND RECTIFIERS MOUNTED ON
PRINTED CIRCUIT PANELS. IDENTIFICATION
CHART SUPPLIED TO GIVE SOME INFORMA-
TION ON THE TRANSISTORS.

PLEASE ASK FOR PaKk P.1 oniy 10/-
2/- P. & P. on this Pak.

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 car. 20
fREE CATALOGUE AND LISTS
or: —
ZENER DIODES
TRANSISTORS, RECTIFIERS

FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1/- post and packing
per order. OVERSEAS ADD EXTRA FOR

AIRMAIL.
P.O. RELAYS @
20/-

Various Contacts and Coil
Resistances. No individual
selection. Post & Packing 5/-

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI-PRE-PAKLTID

572

DEPT. A, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX
TELEPHONE: SOUTHEND (0702} 46344
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TRANSISTOR

DACANMUSHIIVIEER

ASIC amplifier desngn amplifier construction and

stablhser construction were detailed last month.
We now move on to describe the remainder of the
circuitry and give further construction details.

OVERLOAD PROTECTION

At the amplifier input, steps are taken to reject
spurious signals, and also to protect the amplifier
against excessive inputs. The high resistances in
sertes with the input (Fig. 2) give some protection
against overloads, since the base-emitter junctions of the
transistors are able to pass a current of milliamps—
sufficient to drop a high voltage across the resistors.

To maintain conduction when one base-emitter
junction is reverse biased, the diodes DI and D2 are
added. Under normal conditions, both diodes are
reverse biased, and do not affect the working of the
circuit. When an excessive voltage is applied, either
D1 or D2 will conduct, according to the polarity.

INTERFERING SIGNALS

No connection is made between the amplifier circuit
and the earthed metal case in which the meter is housed,
but there will still be some leakage resistance and
capacitance; common mode inputs are therefore
possible, although greatly attenuvated. A common
mode interfering voltage acts equally on both input
terminals, displacing the differential signal asym-
metrically relative to zero signal potential.

The high impedance of TRI1 (Fig. 2) in the emitter
circuit of the input stage, causes any common mode
input to be reproduced in the emitter circuit, and not to
appear elsewhere in the amplifier. The emitter circuit
must be able to cope with the largest common mode
signal encountered.

Mains frequency interfering signals could upset the
action of the amplifier and cause severe pointer vibra-
tion, especially on the more sensitive ranges. This is
overcome by restricting the bandwidth of the amplifier;
in other words, by lengthening the time constant.
Two 0-1uF feedback capacitors (Cl and C2) from the
emitters of the output transistors, provide a time-
constant of 0-13 second, increasing to 0-85 second on the
more sensitive ranges. The risk of inaccuracy due to
leakage through the capacitors, is decreased with
modern humidity resistant dielectrics. A dielectric
resistance of 10,000 megohms can be maintained by
certain types of capacitor.

RANGE EXTENSION

Various methods of range extension are outlined in
Fig. 5. Independent variation of Ry is the simplest
method, as it involves only one resistance. As Ry, is
reduced, the voltage amplification increases. The
higher values of Ry, provide improved zero stability.

It is convenient to have the milliammeter in series
with the load resistance Ry, instead of forming part of it.
The resistance of the copper wire of the moving coil
increases with temperature, and putting the milliam-
meter outside R, avoids temperature errors. To make
the arrangement symmetrical, a 75 ohm resistor is
connected on the other side of R...
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By W.CLELAND

The number of ranges that can be provided by
varying Ry is limited, but as a complement to other
methods, it has an independent multiplicative effect,
giving rise to an expanded series of ranges. For
complete coverage, another method of range extension
is necessary. This is to vary the two series resistances
at the input, switching in values of 100 kilohms,
I megohm, and 10 megohms. Resistances much
higher than this are not practicable, so the higher
voltage ranges are obtained by switching in a shunt
element to produce the attenuation required. This
will tend to reduce the accuracy on the upper ranges.

Currents are measured by means of a number of
shunt resistances that can be switched across the input
terminals. Advantage is taken of the sensitivity of the
instrument to provide low potential drops on the
current ranges of between 2 millivolts and 50 milli-
volts—Iless than the 75 millivolt potential difference of
the milliammeter itself. Two pole switching is
necessary to avoid switching surges, and double
connections are required for the | ohm (R15) and
0-1 ohm (R27) resistors to exclude the resistance of the
leads.

Some of the higher shunt resistors have to be adjusted
in value to allow for the input impedance of the instru-
ment in parallel. These small adjustments are made by
means of other resistors in series.

RESISTOR TOLERANCES

Overall accuracy of the multimeter will depend upon
resistor tolerances together with the accuracy of the
moving coil meter (M1), which is within 2 per cent.
When resistors of a particular toleranee are connected
in series or parallel, the combined tolerance remains the
same. However, when the resistors are used in obtain-
ing ratios or products, the tolerances become additive.
Range resistors of 4-0-5 per cent tolerance, used as
input, feedback, and load resistors will add -5 per cent
to the 2 per cent tolerance of the meter, making the
overall figure +3-5 per cent.

On the higher voltage ranges, the need to introduce
an attenuator arrangement will bring this up to
+4-5 per cent. On the current ranges, the added
0-5 per cent for the shunt resistors, will make the overall
tolerance +4 per cent.

FEEDBACK
RESISTANCES

M0 0-1mA
RESISTANCES 750

(100k IM10 ;%(
LOAD
RESISTANCES

Shunts for :
current ranges h Z RL
/ 20, 50, 100)
O_W 200,50002
/ (400K 104 [

750
Extra attenuation for ;ES%TM:PTCE
higher voltage ranges
MO

Fig. 5. Methods of range extension used in the d.c. multi-
meter
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It can be seen that a close tolerance on range resistors
is necessary, and metal film resistors are the obvious
choice. These have the best stability of any resistors
available, and withstand soldering better than other
types of resistors.

LOW VALUE RESISTOR

The 0-1 ohm shunt (R27) has to be specially made;
construction is as shown in Fig. 6. The resistor is
wound on a rectangle of s.r.b.p., measuring 1§ inches X
4inch. At each end of the former twin connections are
formed of doubled 20 s.w.g. tinned copper wire passed
through a pair of holes drilled at each end of the strip.
The resistance consists of three strands of 23 s.w.g.
double cotton covered Constantan wire, each 8 inches
long. These are bared at one end, twisted round one of
the tinned copper wires where it is doubled, and
soldered.

Temporary connection is established at the other end,
and successive adjustments are made in a bridge circuit
until the value is very close to 0-1 ohm. The testmeter
can be used on the 2 millivolt range as a null detector,
but will only function with the 0-1 ohm resistor omitted
if the lower pair of terminal pins (marked XX) are
connected together. The bridge circuit, Fig. 7, requires
a precision 10 ohm resistor, precision 100 to 1 ratio
arms, and a means of varying the current up to about
100mA. Some difficulties are produced by thermo-
em.f.s and by heating of the resistances, and may

574

X X

Rl

Range switching assembly and layout details

result in a lower accuracy than the +0-5 per cent aimed
at.

Final adjustment is made after winding the three
strands of Constantan wire on to the strip of s.r.b.p.
and solderirig the ends. One turn of three strands can
be separated and scraped very carefully to increase the
resistance; assuming that the value is only very slightly
less than 01 ohm. Once the correct value has been
reached the resistance can be varnished.

_
—O O—
1000
ww
Precision
ratio arms SV mpm
100to! i
ratio anuléltlor resistance
0-2mv under test
(©1n)
’
Fig. 7. Bridge circuit for measuring the value of R27
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TRANSISTOR RADIOS
TO BUILD YOURSELF

Backed by after sales service

”EW.’ roamer eight mk 1
WITH VARIABLE TONE CONTROL

7 Tunable Wavebands: Medium Wave 1, Medlum Wave 2, Long Wave, 8. W.1, 8.W.2, 5.W.3,
and Trawler Band. Built in ferrite rod aerial for Medium and Long Waves. 5 section 22in chrome
plated telescopic aerial for Short Waves can be angled and rotated for maximum performance.
Push-pull output using 600Mw type transistors. Socket for car aerial. Tape record socket.
Belectivity switch. Bwitched earpiece socket complete with earpiece for private listening. 8 tran-
siators plus 3 dlodes. Famous make7 X 4in speaker. Air spaced ganged tuning condenser. Onjoff
switch volume control. Wave change switch and tuning control.  Attractive case in rich chestnut
shade with gold blocking. Bize 9 > 7 x 4in approx. Easy to follow instructions and diagrams
make the Roamer Eight a pleasure to bulld. Parts price list and easy build plans 5/~ (FREE

with parts).
P. & P.
Total building costs £6-1 9 [ 7/6

roamer seven
mk IV

NEW!

transeight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case In black with
red grille and cream knobs and
dial with polished braass
inserts. Bize 9 x 5} X 2}in.
approx. Tupable on Medium and Long
Waves, 3 Short Waves and Trawler Band.
Senaitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Waves.
Powerful push-pull output. 7 transistors and two diodes 8 improved type transistors plus 3 diodes. Push-puill output. Ample power to
including Micro-Alloy R.F. Transistors. Famous make drive a larger speaker. Parts price list and easy build plans 5/- (FREE with
7 % 4in P.M. speaker. Air spaced ganged tuning condenser. Volume/onjoff control, parts).

wave change switches und tuning control. Attractive case with carrying handle. Size
9 x 7 x din approx. Easy to follow instructions and diagrams make the Roamer 7 a Total building costs
pleasure to build. Parts price list and easy build plans 3/- (FREE with parte). 8 9/

7 FULLY TUNABLE WAVE
BANDS-—-M.W.1, MW.2, LW,
8.W.1, .W.2, B.W.3 and Trawler
Band.  Extra Medium waveband
provides easier tuning of Radio
Luxembourg, etc. Bullt in ferrite
rod aerial for Medium and Long
Waves. b Section 22in chrome plated
telescopic aerial for Short Waves—
can be angled and rotated for peak
8.W. listening. Bocket for Car Aerial.

P.&P. Earpiece with switched socket for private

Total building costs 5/6  llstening 5/- extra.

P. & P. Personal Earpiece with switched socket
[} [ 7/6 for private listening, 5/- extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attractive black and gold case. Size 6} x 1}

5}in. Tunable over both Medium and Long Waves
with extended M.W. band for easier tuning of

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER AND EARPIECE
Attractive case with red speaker griile. Size L

4}in x 1}in. 7 stages—5 tranaistors and 2 diodes,
ferrite rod aerial, tuning condenser, volume control,

Luxembourg, etc. 7 stages—5 transistors and ¢ Total bu"d'nq costs ﬂ!_le tone moving coil apeaker also Personal Earpiece Total bUIldlnq costs
diodes, supersensitive ferrite rod aerial, fine tone P.&P wn@h switched socket (or_private listening.  Easy P.&P
moving coll speaker. Easy build plans and parts y : build plane and parts price list 1/6 (FREE with 4 6 . {
price list 1/6 (FREE with parts). 3/6 parts). z 3/9

RADIO EXCHANGE LTD

61a, HIGH STREET, BEDFORD. Tel. 0234 52367

roamer six
SIX WAVEBAND PORTABLE

WITH 3in. SPEAKER I enclose £ please send items marked
Attractive case with gilt fittings. Bize 7} x 5} ROAMER EIGHT D ROAMER SEVEN D
liin. Tunable on Medium and Long Waves, two TRANSEIGHT O POCKET FIVE

Bhort Waves, Trawler Band plus an extra M.W. band

for easier tuning of Luxembourg, etc. Bensitive

ferrite rod aerlal and telescople aerial for Bhort Total bui|ding costs |
1

0 |
TRANSONA FIVE [] ROAMER SIX O |

o Micha e R S raantor. cte. (Coreyig 79 P. &P, Parts price list and plans for
strap 1/6 extra). Easy bulld plans and parts price 4 /6
st 2/- (FREE with parts). Name' ) i
Address .
* Callers side entrance Stylo Shoe Shop I '
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat. oo o PEI9
e e M
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INPUT 230/240v. A.C. 50/60—
lln"T SENSITIVE szTcH I OUTPUT VARIABLE 0-260v.
Kit of parts, including ORPI2 Cad- ]
mium Sulphide Photocell, Relay, BRAND N.EW.

Transistor and Circuit, etc,, 6-12 Keenest prices in the country.
volt D.C. op. price 25/- plus 2/6 All Types (and Spares) from

4 to 50 amp. from stock.

P. & P, ORP 12 including circuit,
12/6 each, Post Paid. SHROUDED TYPE

A.C. MAINS MODEL. Incorporates g | amp, £5. 10. 0. 2.5 amps,
Mains Transformer, Rectifier and special I £6. 15. 0. 5 amps, £9. 15. 0.
relay with 2Xx5 amp mains cfo contacts. | 8 amps, £14. 10. 0. 10 amps,

Pnce inc. circuit 47/6 plus 2/6P & P ﬂS 10. OAL 12 amps, £21. 0. 0.
— e e ——
“LIGHT SOURCE AND PHOTO  § 13,2008 55,0, 39,2 mes:

CELL MOUNTINGG@ 50 amps, £92. 0. 0.

Precision engineered I OPEN TYPE (Panel Mounting)
hghtsourcewnthadlustableéE 3 amp, £3.18.6. | amp, £5.10.0.” 2§ amps, £6.12.6.
lensassemblyand ventilated Carriage extra on open types.
famp housing, to take MBC bulb Separate

photo cellmountmgassembly for ORP. 12 | STROBE' STROBE' STROBE '

or similar cell. Both units are single hole
Build a Strobe Unit, using the latest type Xenon

ﬂxmx Pnce per pmr £2, I5 0. P & P. 3/6
white Ilght flash tube. Solid state timing and trigger-
U NISELECTOR szTCHES ing circuit, 230/250v. A.C, operation.

NEW EXPERIMENTERS’ ECONOMY KIT
4 Bank 25 Way 24V d.c. 3
operation £5.17.6, P. & P. 2/6.

Speed adjustable | to 36 Flash per sec. All electronic
components including Yeroboard S.C.R. Unuuncuon
&P.
6 Bank 25 Way24V d.c. £6. |00 p p 2/6
8 Bank 25 Way 24V d.c. operation.

Xenon Tube and instructions £5.5.0 plus $/- P,
£7.12.6 plus 4/6 P. & P.

NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc. Roller tin
New SIEMENS,
RELAYS PLESSEY, etc. miniature
relays at COMPETITIVE PRICES

printed circuit. New trigger coil, plastlc thyristor.
Speed adjustable |-80 f.p.s. Price 9 gns. 7/6 P. & P.
HY-LYGHT STROBE

This strobe has been designed and produced in response
to wide public demand, for use in large rooms, halls and

cfo)ll ngr\l;iorﬁs Contaces Baice the photographic field, and utilizes a silica plug -in tube
52 6-9 6M 12/6 for longer life expectancy, printed circuit for easy
170 9-12 4cjoH 14/6 assembly, also a geclal trigger coil and output capacitor.
;‘;g z:{% 3:/7 +1 H D. cjo g;: I ?’?:eceedtadoluls'ltasblf’ &3%fp .s. Lightoutputapprox.4joules.
280 612 2cjo LB 14/6 I 7-inch POLISHED REFLECTOR

700 [2-24 2 c/o 1.8 12/6 Ideally suited for above Strobe kits. Price 10/6. P. & P.2/6
700 16-24 4 cjo LB 15/6 or Post Paid with kits.

l;gg 16-24 2:11 2B LB, :%;6

36-45 SO0 \RIA
200 645 oM el 100 WATT POWER RHEOSTATS (NEW) IR
9000 40-70 2c/o 1.B. b
w0 2 e . posT RAID ' | AVAILABLE IN THE FOLLOWING VALUES :

1.B. =Including Base 25t!hl'l‘l i0a.; :oohm 4l74a 8 |I%ghm 37
TATIIBE BE ohm, 2 2.; 50 ohm, a; ohm, | a.;

o 12y TINIATURE RELAYS el 250 obm, .72 500 ohim, 45 a.; I Kohm,

1 X x4in. Price 116 post paid. 280 mA; I'5 Kohm, 230 mA;2'5 Kohm, .22.;5 Kohm, 140

24-36V d.c. 2 cfo 500 M.A. contacts. 3,200f1 mA. Dlameter 3in.Shaft Iength Zin., dia. Hln All at 27/6

ohm coil. Size | x % X {iin. 8/6. Post paid. ;(I)ChVVPA$'IE {/5 o O/IOO 250 | /5 Koh

e e e P o e e = | 255 50/500/1/1:5/2-5/5 Kohm

230 VOLT AC RELAY LONDEX 4 c/of Al at 21 cach b &b t/e /st

3 3 amp ¢ contacts |8/6 inc. base, 2, post p paid. 25 WATT. |0/25/50/IOO/250/500/|/I 5/2-5 Kohm. All

18-24V. D.C. RELAY = e —
2 c/o JA contacts 400Q VEEDER ROOT 230Vac 50 cycle 5-figure

coil. NEW 9/6. P. & P. counter (non-resettable) I8/6 P & P. I/6

UR e8¢ 1o e Grith NICKEL CAD. BATTERY O UTFIT (Ex. W.D.

IM 1B 12V a.c. 3A contacts \ Two metal carrying cases each containing 10~ |- 2V 7AH (12v)
NEW 9/6 plus 1/6 P. P. or 3 for ;o/, Batteries, also 10 x 1-2V 22AH (12V)
post paid. Batteries (40 batteries in all).

| One dual voltage, dual meter thyristor

36V 30 amp. a.c. or d.c. VARIABLE 1 controlled charging_ unit. Designed
L.T. SUPPLY UNIT for charging the 7AH and 22AH

batteries simultaneously. Input voltage
I(?J-:-JPTuz%O/24OV ac can be adjusted between 100 and 250V a.c. Built to Ministry

specification. ldeal power supply for field work. Offered at
CONTINUOQUSLY l fraction of makers’ price. Two sets of batteries, | charging
VARIABLE 0-36V. unit. The set £45 P. & P. 30/

Fully isolated. Fitted in robust metal tase I BURGESS MICRO SWlTCH —
with Voltmeter, Ammeter, Panel Indicator ¥ Lever operated c/o contacts. Price 4/- plus o
and handles. Input and output fully fused. | 94 P, & P. =

Ideally suited for Lab. or Industrial use. £58 |0 in makers carton 15/_ pos( p;.d

plus 40/- P, & P
= s o 0 0 o e e | SOLID STATE INTERVAL TIMER
RING TRANSFO RMER I 24-30V D.C. operation. Stabilised unijunction
Timer and S.C.R. (30V | amp.), encapsulated s.
I in metal core. Timing interval adjustable
from a fraction of a second to several minutes
by means of external rIeS|stor or p?:t By adding a g?V
y Relay many other complex timing Functions are possible
e e L o Price: 16/6incl.circuit. P.&P.2/6_Suitable relay 10/- post paid.

o 0 QL BErED T PARVALUX TYPE SDI9 230,250 VOLTS A.C.
rrel ransformer, uto Transformer,
BT Cor LT Transtormer, 'nsvsnsms GEARED MOTOR

T. or L.T. Trans(orgner, bybsimplfy hand
inding th, uired number of tur a A n R
:\lronllgg theece::ge opening. E.g., using the MA "d'r‘méﬂmb';l'“" SPQ'S;;lonn:‘ar:’rI.evse
RT 100VA Model the output could be J spindle adjustable to jirene gles.
d 8v 124A, 4V @ 2SA, 2V Mounted on substantial cast alumi-
veoun to guve @ nium base. E)«equnpment Testedandin

B 50A, e fi lass running order. A really powerful
Price: RT 100VA 3-18 turns per volt, £2.5.0 ;"“‘ assrunning Y
otor offered at a fra:non of makers®
plus 3/6, & P. RT 300VA 2-27 turns per price. 6 GNS. P. & |0/-
—— e e —

volt, 1440 plus 5/6 P. & P. RT IkVA |:82
turns per volt, £6.10.0 plus 6/6 P. & P. I |NSULATED TERMINALS
Available in red, white, yellow, black, blue

RT 2kVA |5 turns per volt, £10.10.0 plus
and green. New Price 2/- each.

9/6 P. & P. RT 3kVA |5 turns per volt,
- e e D IS SEDE e M SSRGS SEE SEe. S MR SRS MSN SN SER SR A AMEE Mam SUUED  mmmw

SERVICE TRADING CO

Personal callers only
9 LITTLE NEWPORT ST.
LONDON, W.C.2.  Tel. GER 0576

Functional Yersatile
Educational

This multi- -purpose Auto

Ail Mail Orders—Also Callers—Ample Parking Space
Dept. P.E. 57 BRIDGMAN ROAD, LONDON, W.4
Phone 995 1560 SHOWROOM NOW OPEN CLOSED SATURDAY

576

NEW EDITION !
COLOUR TELEVISION

with particular reference to the PAL system
by G. N. Patchett
50/- Postage | /6

THE RADIO AMATEUR’S HAND-
BOOK 1970 by A.R.R.L. 48/-. Postage 4/6.
THE MUSIC LOVER’S ALL IN ONE
GRAMOPHONE BOOK by Vivian
Capel. [5/-. Postage 9d.

THE PRACTICAL AERIAL HAND-
BOOK by Gordon J. King. 54/-. Postage
1/6

BASIC COMPUTER STUDIES by P.
J./Barker & W. T. Beveridge. 22/-." Postage
1/-.

20 SOLID STATE PROJECTS FOR
THE HOME by R. M. Marston. I8/-.
Postage |/-.

THE HIi-FI AND TAPE RECORDER
HANDBOOK by Gordon J. King. 40/-.
Postage 2/6.

BEGINNER’'S GUIDE TO TRANSIS-
TORS by J. A. Reddihough. 15/-. Postage

SCR MANUAL by General Electric
Company 25/-. Postage |/6.

RADIO COMMUNICATION HAND-
BOOK by Radio Society of Great Britain.
63/-. Postage 4/6.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-2I PRAED STREET
LONDON, wW.2
Phone; PADdington 4185
Closed Saturday | p.m.

DIMMASWITCH

e ———————r———

I

3
e [ER—

This is a dimmer of standard size in
ivory and chrome to replace modern
light switches without wiring change—
controls 40-600 watts, 200/250 voltx at
50Hzx of all lights except fluorescents.
Two models are available with on/off
switch to control from maximum to
zero.
DS500/2 at £3 125, 6d. with clockwise or
reverse dimming, with the switch at full
reverse rotation.
DS500/2/P at £3 18s, uses a patented
switch giving on/off control at any
position of dimming.
Both are available in D,L.Y, kit form at
10/- less. Fuse protection is available
at 2/6 extra.

Please send C.W.0. to:

DEXTER & COMPANY
ULVER HOUSE, 19 KING STREET
CHESTER CHI 2AH
Tel.; Chester 25883

As supplied to H.M. Government Departments,
Hosbitals, Local Authorities, etc.

Practical Efectronics July 1970
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RESISTOR CONNECTIONS

In Fig. 6, R27 is shown soldered to the two pairs of
terminal pins. The separate input and output con-
nections must be preserved so that no part of the
connections becomes part of the shunt resistance, and
there must be two separate connecting leads to the
switch; these can be of flexible p.v.c. covered wire. A
somewhat similar arrangement is used for R15, although
the resistor itself has single axial leads.

When the testmeter is completed, it is possible to
compare the 0-1 ohm resistance with the | ohm resist-
ance, by comparing a reading on the 100 x 0-5mA
range with the corresponding reading on the 10 x 5mA
range. It is not a highly accurate check, because, even
if the current is kept exactly the same on both readings,
there is a tolerance of 2 per cent involved. Used
instead of the bridge method, it could make possible a
tolerance of 5 per cent on the 100mA range.

RANGE SELECTION

Range selection is by means of two rotary switches,
S1 and S2, forming part of an integrated section that can
be wired up before final installation. The range-
switching assembly combines the switches and range

Practical Electronics  July 1970

COMPONENTS . . .

RANGE SWITCHING

Resistors
RI 10MQ RIS 1Q
R2  10MQ R16 30Q
R3 IMQ R17 20Q
R4 IMQ RI18 100Q
R5 IMQ R19 300Q
R6 IMQ R20 200Q
R7 100k R21 220Q
R8 100k R22 47kQ
R9  20kQ R23 4700
R10 220k} R24 560Q
RIl 10kQ R25 10Q
RI2 1kQ R26 10Q
RI13 1000 R27 0-1Q 4-0-5%
R14 10Q (see text)
R! to R20

0-5% metal film type 4015D (10MQ
type 4016D—Welwyn) available from
The Radio Resistor Co., 9-11 Palmer-
ston Road, Harrow, Middlesex
R2! to R26 29, metal oxide
(Electrosil type TR5)

Switches

SI' Maka switch assembly and four 12-way
single pole wafers

$2 Maka switch assembly, one i2-way single
pole wafer and d.p.s.t. mains switch

Miscellaneous
Veroboard plain perforated 5in I2in,
0-lin matrix (2 off)
S.R.B.P. board 5}in 2in
and 12in X 13in X 4in (2 off)

23 s.w.g. d.c.c. Constantan wire (24in)
6B.A. fixings

&Lin (2 off)

resistors in a compact unit (Fig. 6) constructed from
insulating material. A circular aperture in each end
enables the connecting leads to be brought out. The
ends are § inch thick to take the 6 B.A.bolts holding the
assembly together, and can be made, if necessary, by
sandwiching a piece of } inch thick material between
two pieces & inch thick. It is convenient to fix the
6B.A. nuts temporarily in position on the inside of the
circular aperture by applying some adhesive around
them.

The sides of the assembly are formed by the boards on
which the range resistors are mounted, consisting of
01 inch matrix plain perforated Veroboard.

The range resistors are soldered to rows of terminal
pins along the edges of the group boards. The spacing
is arranged as in Fig. 6 to accommodate the different
sizes of the resistors. Wiring behind the boards is also
indicated. Further wiring, shown diagrammatically in
Fig. 8 consists of flexible p.v.c. covered leads to the
switches, and external leads to the amplifier board, etc.

WAFER SWITCHES
When the range switching assembly is fitted in the
testmeter, it is secured in position by the nuts on the
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Fig. 8. Range switch wiring details

switch bushes—inserted through the aluminium case.
The top and bottom of the range switching assembly are
panels of & inch insulating material, measuring
5% inches by 2 inches. The panel that is fixed to the
case has § inch diameter holes for the switch bushes.

Each switch has to be keyed in position to prevent
turning. As shown in Fig. 6, holes of } inch diameter
are drilled in the insulating panel at the required
positions for the spigots that are fitted on the switch
bushes. The spigot rings combine limit stops for the
switches, and a check should be made to ensure that the
switch rotates a total of six positions for S2, and 11
positions for Sl.

578

/&\ w
[ T .
X LP A Mains
} Primary Connector
SK3
S2b
=/

The wiring of the range switching assembly is carried
out with reference to Fig. 8. The circuit diagram of the
entire testmeter appeared last month and can be used to
check the wiring; all pin numbers were shown on the
circuit diagram. A different colour of p.v.c. covered
flexible wire can be used for each switch wafer. The
external leads to the amplifier pins should also be in
different colours. Wires should not be pushed down to
the bottom of the switch assembly where they could
become jammed in the switch mechanisms.

Next month: final construction and setting up

Practical Electronics July 1970



90% B.V.A. BOXED (NORMAL GUARANTEE) OR OWN
VALVES SUPPLIED, | YEAR'S GUARANTEE. ADD éd PER
VYALYE ON ORDERS UNDER §, OTHERWISE FREE POST
AND PACKING.

ELECTRONICS SEND S.A.E. FOR LISTS
P.O. BOX 26 GUARANTEE
te Satisfaction or money
AYLESBURY, BUCKS refunded
g . .
AZ3I 9/6 | EFI84 11/3 | PL38 18/- | 6U4 15/ New and Budget tubes made by the .Ieadinz British manufacturers
DAF9I 8/3 | EH90 10/3 | PL8I 10/3 | 6ATS 9/9 Guaranteed for 2 years. In the event of failure under guarantee, replace-
gé;'% 5;3 Ellj? 9/9 | PLBIA 12/6 | 6USA 15/6 ment is made without the usual time wasting forms and postage expense.
9/- 1 E 10/ | PL82 7/3 | 6AV6 6/6 T N Budget
DF96 9/- | EL8I 9/6 | PL83 10/3 | ¢BAG 9/6 ype i i
DK9Il 11/6 | EL84 7/9 | PL84 8/3 | ¢BEG 12/~ MW36-20 4.10.0
S Weldm e nom ween - | e
~ | 6BR8 19/~ MW43-69Z CRMI7I
DL94 7/6 | EM84/7 12/9  PL505 29/- | ¢BWS6 16/6 CRMI172 6.12.0 4.12.6
DL96 9/3 | EYSI 7/6 | PL508 20/~ MW43-80Z CRMI73 6.12.0 4.12.6
DY86/7 8/- | EY86/7 7/9 | PL509 30/9 2?;&75 ':ﬁ AW43-80Z CMEI702 6.12.0 4.12.6
DY802 8/6 | EX40/1 7/6 | PL8O2 17/3 | ¢vec 8/- CMEI703 6.12.0 4.12.6
EABC80  10/6 | EZ80 6/6 | PL8OS 1773 | 5% 1 CMEI706 6.12.0 4.12.6
EBC33 1/~ | EZ8I 5/9 | PY32 10/~ | eXs 906 CITAA 6.12.0 4.12.6
EBCal &6 |Gz  9/6|pval o3| 12AUs 15 ¥ & i
AW43-88 CMEI705 6.12.0 4.12.6
EBC90 9/61GZ32/4  11/9| PYB00 8/3 | 12BA6 96 | Aw47-90
EBF80 8/~ | GZ33/7 143 | PY80I 8/3 | 12BES 12/~ AW47-91 A4T-14W 7.13.4 5. 7.6
EBF83 8/~ | KTé6 25/6 | PY82 7/~ | 12BH7 14/~ AdT-14W CME[90! 7.13.4 5.7.6
EBF89 8/- | KT88 32/6 | PY83 10/ [ 35W4 916 CMEI902 © T34 5. 7.6
EB9I 5/3 | N37 15/6 | PY88 8/3 [ 50C5 12/6 CME|903 7.13.4 5.7.6
ECC8I 8/~ | N339 25/6 | PY500 0/ | 6F23 15/6 CI9AH 7.13.4 5. 7.6
ECC82/3  8/6 | PC86/8 10/3 | PZ30 16/ | 6F24/5 12/6 A47-13W CME1906 10. 5.6 8.10.0
Egggg/s Ills;c Fg;go I%; R;g :;5— 6F§g -772 A47-1IW CMEI905 8.17.3 7. 0.0
= R _ | 6F A47-26W CMEI905 8.17.3 7.15.0
E88CC 12/6 | PC97 8/3 [ UABCBO  10/6 | 6/30L.2 15/6 A47-26W/R CMEI9I3R 9. 6.8
ECF80/2 9/6 | PCC84 9/3 | UBF89 8/ | 10FI 15/- A50-(120W/R CME2013 10.17.0
ECF86 11/- | PCC85 8/6 | UBCA4! 9/9 | 10FI8 10/~ AWS53-80 8.18.8 6. 5.0
Egm; :;;g ;gggg :;;; Sgﬁgg Igﬁ 10P13 16/~ Awsg—sa CME2[0! 8.18.8 6. 5.0
10PI4 19/- AW59-90
ECH8| 10/3 | PCCI189  12/3 [ UCHSI 10/9 | 20p4 105_ AWS59-9] CME2303 9.11.8 7. 4.0
ECad 96 |pCra2  loje|Ucley  ap|30C1.  lo3 | AS-IRW CMED02
30CI5 13/9
ECLL80O 20/ | PCF84 9/6 | UF41/2 11— 30617 15/9 CME2303 9.11.8 7. 4.0
fiso anlpcms, a|Uns  ak|Men % | asm-uw  Cmenos
A59-13W CME2306 13.13.0 10.19.6
ECLas 116 PCRSOL (33| L) i o ::5: ASI-1ew CME2306 13130 lo.15'
— A59-23W CME2305 12.12.0 10.10.0
EF39 10/6 | PCF805 13/ | UMBO/4 9/ | 30FLI2 17/6 A59-23W/R 12.12.0 10.10.0
EF80 8/- | PCF806  12/3| UY4i 8/ | 30FLI4 13/6 PORTABLE SET TUBES
EF83 10/- | PCF808 13/ [ UYsS /9 | 30LI 9/; TSD217 6.15.0
EF85 8/3 [ PCH200  11/6 | U25 15/~ 30412 :3;6 TSD282 6.15.0
EF86 13/3 [ PCL82 10/3 [ U26 15/~ A28-14W 9. 3.4 Not supplied
EF89 - | PCL83 12/3 | U191 14/6 | 30P12 15/6 CMEI601 7.15.0
EF91 8/6 | PCL84 10/3 | U193 8/3 | 30PL1 12/9 CMEI602 8. 0.0
EF92 10/- | PCL8S 10/6 | U30I 17/- | 30P4MR 20/~ A discount of 10% is also given for the purchase of 3 or more New tubes
EF93 9/6 | PCL86 10/3 | W729 11/- | 30P19 12/9 at any one time.
EF94 15/6 | PDS00 30/6 ! Z759 24/6 | 30PLI3 18/6 All types of tubes in stock. Carriage and insurance 15/
EF95 12/6 | PFL200 i4/9 | 5Y3 8/6 | 30PLI4 18/6
EF183 11/3 | PL36 12/9 | 524 9/6 | 30PLIS 18/6 TRANSISTORISED

UHF TUNER UNITS
NEW AND GUARANTEED
FOR 3 MONTHS

Complete with Aerial Socket and wires for Radio and Allied TV sets but
can be used for most makes.
Continuous Tuning, 90/~; Push Button, 100/-.

STYLI

TC8, GC2, GP59, GC8, DC284, Stereo 105, 106, 208, 2/- each (individually
boxed); ST3/5, ST8/9, 9TA, 9TA/HC, GP9I, 8/-, Diamond. Post and
packing 5d per item for orders under 24.

TAPES (Polyester PVC)

4in L.P., 8/6; 3in L.P., 5/6.

Standard Play: 600ft 5|n, 8/6 900ft 5¢in, 10/6; 1,200ft 7in, 12/6.

Long Play: 900ft 5in, 11/~; 1,200ft 5%in, 13/~; 1,800ft 7in, 18/-.

Double Play: 1,200f¢ Sin, I6/—; 1,800ft 5%in, I9/—; 2,400t 7in, 28/-.
Philips type Cassettes (in plastic library pack): C60, 10/6; C90, 12/6;
C120, 19/6.

Post and packing /6 on all orders.

ACOS CARTRIDGES

GP91-1—Medium output Mono Crystal, 21/~ inc. P. Tax

GP9I- 3sc-H|;h output Mono Crystal (TC8H, TC8M, BSR X3H, X3M),

21/~ inc.

ACII7 12/~ { BCIIS /6 | BF225 6/- | 2NI305  4/10
AC126 44]BCN17 7/9 | BF257 9/6 | 2NI306 612
AC127 4/9 | BCIIB 7/9 | BF22A 9/6 | 2N3055  15/-
ACI28 4/6 | BC134 11/6 | NKT125  5/9|2N3392 /-
AC176 7/4 | BC147 5/8 | NKT281 4/ |2N3702 576
ACYI7 &/~ | BC148 4/4 | NKT401  17/6 |2N3705  4/6
ACY20 &/- | BCI52 5/6 | OC25 9/6 | IN3711  4/9
ADI49  11/8]| BCITS 5/6 | OC44 5/6|2N3819 9/
ADI6] 6/9 | BC187 5/8 | OC45 5/4 | 2N3826  6)-
ADI62 &9|BC2i3L 514 | OCTI 4/4| 2N4062  4/8
AF114 4/8| BDY20  30/6 | OCT72 5/4|2N4289 476
AFI15 4/8 | BFY50 5/- | OC77 5/6
e A

FII7 46 | BF 7 L

AFII8 12/- | BE1IS 5/6| OCBID 4/ B"ESI""E“‘M
AF[26 4/8 | BFII7 9/6 | (GET)13) V) oL
AFI27 4/8 | BFI63 7/-| 0C84 5/-

AFI39 8/8 | BFI67 /- | 0C169 4

AFI78 9/- | BFI73 7/-1 €171 8-

AFI79 9/- | BF178 7/- | 6C200 6/6 | DIODES
AF180 12/4 | BFi80 8- | 0C202 9/6 | AATID 2/-
AEI8] 914 | BF18I 8/- | 0C203 8/6 | OA47 19
AFi86 13/4 | BFI82 8- |oCP71  12/6| OAT9 110
AF239 8/6 | BF184 5/- | P346A 4/6 | OABI 110
BCIOTA  5/- | BFI%4 5/ |2N456A  17/6 | OASI i
BCI0BB  4/6 | BFI97 64| 2N697 510 | OA202 2/
BCI09C 5/~ | BF200 7/4|2N698  10/6 | BZY88

BC1I3 5/6 | BF224 §-12N1I32  11/6]| (SERIES) 6/6

X.
GP93—I—Stereophonic Crystal, 24/9 inc. P. Tax.
GP94-1—Stereophonic Ceramic, 31/- inc. P. Tax.
GP95-1—Stereophonic Crystal, 24/¢ inc. P. Tax.
GP96/1 —Stereophonic Ceramic, 31/6 inc. P. Tax.

ADD 5d. PER ITEM FOR POST AND PACKING
FOR ORDERS UNDER 24 PIECES.

TERMS, CASH WITH ORDER ONLY. POST AND
PACKING PAYABLE ON ORDERS UP TO £3,
AFTER THAT, FREE EXCEPT C.R.T.'s.

Practical Electronics July 1970
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MICRO SWITCH

5 amp. changeover contacts, 1/9
each, 18/— doz. 15 amp. model 2/~
each or 21/~ doz.

@7 TOGGLE SWITCH
3 amp. 260V with fixing ring. 1/6
each, 15/~ doz.

CONSTRUCTORS PARCEL
1. Plessey miniature 2 gang tuning condenser
with built-in trimmers and wave gang switch.
2. Ferrite slab aerial with coils to sujt the above
tuning condenser. 3. Circuit diagram giving all
t values for 6 tr circuit covering
full medium wave and the long wave band around
radio 2, The three items for onty 7/8 which is
half of the price of the tuning condenser alone.

10 AMP 24V BATTERY CHARGER
Ideal unit for garage, boat station, etc., £22.10.0
each plus carriage and cost.

BEHIND THE EAR DEAF-AID
Made by a very famous maker. Thoroughiy
overhauled, cleaned and re-conditloned.
Guaranteed 6 monthe. Regular price around £60.
Our price 210,

SOLATION TRANSFORMERS
200-250 MAINS

A must if you work on mains equipiment. Prevents
accidents and shocks even in damp conditions.
Input and output separately screemed by con-
nectlon block. 100 watt £3.10,0. 2560 watt 5.

SLOW MOTION DRIVES
For ing to tuning d s, etc. One end
tin shaft, the other end fits to a }in shatt with
grub screws. Price 4/8 each, 48/~ dozen.

LARGE PANEL MOUNTING
MOVING COIL METERS

Size 5in  4in Centre zero 200-0-200 micro amp.
made by BSangamo Weston. Regular price
g;(/):ably £8. Our price 58/6. Ditte but 100-0-100

A.C. AMMETER
0-6 amps. flush mounting-—moving iron. Ex-
equipment but guaranteed perfect 28/6.

CIRCUIT BOARDS

Heavy copper on 3/32 paxolin sheet ideal for
making power packs, ete., as sheet is very strong
and thick enough to allow copper to be cut away
with hacksaw blade. b5in < 5in 1/6 each.
18in  5in 4/ each.

6kVA AUTO-TRANSFORMER

In ventilated sheet steel case—tapped 110V-
140V-170V-200V-230V. Ex-equipment but
guaranteed perfect £19.10,0 carriage at cost.

PP3 BATTERY
ELIMINATOR

Run your small transistor
radio from the mains—full
wave circuit, Made up ready
to wire into your set and
adjustable high or low current.
/6 each.

o REED SWITCHES

(ilass encased, switches operated by external

3 types:
Miniature. 1in long . approximately jin dia-
‘Will make and break up to }A up to 300

Price £/6 each, 24/- dozen.

, 2in long < %in diameter. This will
break currents of up to 1A, voltages up to 260
volts. Price /- each, 18/~ per dozen.-

¥lat. Flat type, 2in long, just over 4&in thick,
fAattened out, so that it can be fitted into a
smaller space or a larger quantity may be packed
into a square solenoid. Rating 1 amp 200 volts.
Price 8/— each. #3 per dozen.

Small ceramic magnets to operate these reed
switches 1/9 each, 18/- dozen. -

0:005mFd TUNING
CONDENSER

Proved design, ideal for straight or
reflex circuits 2/8 each, 34/- dozen.

SUB-MINIATURE MOVING COIL
MICROPHONE .

as used in behind the ear deaf aids
Acts also as earphone size only iin x Jin x jin,
Regular price probahty £3 or more. Our price 19/6.
Note these are ex-equipment but if nog in perfect
working order they will be exchanged.

CHART RECORDER MOTOR

Small (2in diameter approx.) Instrument motor
with fixing flange and spindle (}in long iin
djameter) intregal gear box gives 1 rev per 24
hours. 19/6.

IGNITION (E.H.T.)TRANSFORMER
Made by Parmeko Ltd., Primary 240V 50Hz.
Becondary 5kV at 23mA. S8ize approx. 4}in~
3iin % 21in thick. 29/6 plus 4/6 P, & P.

I12VOLT
EXTRACTOR FAN
BY DELCO*®
Ideal for ventilation in Caravan, Car or Boat.
4 Bladed bin diameter fan inside heavy duty

INTEGRATED CIRCUIT BARGAIN

A PARCEL OF INTEGRATED CIRCUITS MADE BY
THE FAMOUS PLESSEY COMPANY

A once-in-a-lifetime offer of Micro-electronle devices well below cost. of manu”
facture. The parcel contains 5 ICs all new and perfect, first-grade device,
defir y not sub dard or d, The ICs are all single silicon chip
General Purpose Amplifiers. Regular price of which js well over £1 each. Full
circuit details of the ICs are included and in addition you will receive a list of
50 different ICe available at bargain price 5/— upwards with circuits and tech-
nical data of each. Complete parcel only #1 post paid; or List and ail data
10/- post free. Credited when you order ICs value of 30/- and upward.

24 HOUR TIME SWITCH

Mains operated. Adjustable Contacts give 2 onfoffs
per 24 hours. Contracts rated 15 amps. repeating
mechanism so ideal for shop window control, or to
switch hall lighta (anti-burglar precaution) while you
are on holiday. Made by the famous #miths Company.
This month only 39/8 with Perspex cover, plus 3/6
poatage and insurance, a real snip which should not be
nissed.

DISTRIBUTION PANELS

Just what you need for work bench or lab.
4 x 13 ainp eockets and onjoff switch with
Takes standard 13 amp fused plugs. Supplied

neon warning light in metal box.
complete with 7 feet of heavy cable. .
88/6 wired up, ready to work plua 4/6 pust and insurance.

5 amp 3 pin model 85/-. 15 amp 3 pin model 45/-.

BARGAIN OF THE YEAR
MICROSONIC RADIOS 2
7 transistor Key chain Radio in very pretty {
case, size 2§ x 2} x 1}in—complete with «
soft leather zipped bag. Bpecification:—
Circuit: 7 transiator superheterodyne.
Frequency range: 530 to 1,600 Kc/s.
Rensitivity: 5 mv/m. Intermediate
frequency: 465Kc/s, or 465Kc/s., Power
output: 40mW. Antenna: ferrite rod.
Loudspeaker: Permanent magnet type.
In transit from the East these sets suffered o
slight corrosion as the batteries were left in them but when this corrogion
is cleared away they should work perfectly—offered without guarantee
except that they are new. Price only 24/8 plus 2/6 post and insurance. Re-
Plug in maina charger 12/8.

chargeable batteriea 8/8 pair.

THE 5-5 WATT STEREO AMPLIFIER

Made by one of our most famous makers for a de-luxe player. This amplifier has
a quality of reproduction much better than average. Using a total 16 transistors
and a generously sized mains power pack. Controls include bass, treble, balance
and volume. 8uitable for 8~16 ohma impedance speakers with crossovers for
tweeter mid-range and bass thus giving option of 1, 2 or 3 speakers per channel.
Offered at about one third of its original pricc only £9.19.8 plus 6/6 post and

insurance.
THIS MONTH'S SNIP

The ""Princess’’ 4 speed automatic record changer and
player for beauty, long-life. Will take up to ten records
which may be mixed, atylus brush cleans stylus after
each playing—other features include pick-up height
adjustment and stylus pressure adjustment. This
truly is a fine instrument, part of a cancelled export
order, which has travelled back and forth. The changer,
therefore, may need mechanical re-adjustment but
we supply service manual. We offer these at lesg than
the price of a single player—only 49/6 plus 6/6 P. & P,

1 HOUR MINUTE TIMER

Made by famous Smiths company, these have a
large clear dial, size 4} » 3in, which can be set in
mibutea up to 1 hour. After preset period the bell
rings. JIdeal for processing, a memory jogger or, by
adding simple lever, would operate micro-switch. £2/6.

A.C. CONDENSERS
These make good voltage droppers for working low voltage appliances from a.c.
mains—the big advantage being there is no heat.  Also useful in power factor
correction, motor starting and in d.c. circuits where reverse voltage i

! encountered.
1:6 mid 400V 3/6 & mfd 570V e 9/6 12 mfd 2560V 11/8
2 mid 440V 4/6 6-25 mfd 260V  8/6 15 mid 260V 13/6
34 mid 440V 6/8 8 mid 250V 8/6 20 mid 275V 16/6
35 mid 250V 5/6 8 mid 440V 11/8

RECHARGEABLE TORCH

Neat flat torch. Fits unobtrusively In
your pocket, contains 2 Nicad cells and
bullt in charger., Plugs into shaver

adapter and charges from our standard ¢
200/240V mains. American made, sold
at over 4 dollars.
each.

Our price

3kW TANGENTIAL HEATER UNIT
This heater unit is the very latest
type, most efficient, and qulet
running. Is as fitted in Hoover and
hlower heatera costing £15 and more
We have a few only, Comprises
motor, impeller, 2kW element and
1kW element allowing switching 1, 2
and 3kW and with thermal safety
cut-out. Can be fitted into any metal
ilne case or cabinet. Only need control
switch. 79/6. Postage and insuranc.
6/6. Don't miss this.
3 STAGE PERMEABILITY TUNER
This Tuner is a precision instrument made by the famous
**Cyldon’' Company for the equally famous Rad iomobile Car
Radio. It is a medium wave tuner (but set of longwave colls
) avallable as an extra if required) with a frequency coverage
1620 Kc/s-526 Kc/s and intended to operate with an I.F.
value of 470 Ke/s. Extremely compact (size only 23 x 2 < jin.
thick) with reduction gear for fine tuning. Bnip price this
month 18/, with circult of front end suitable for car radio or
as a general purpose tuner for use with Amplifier. Poot.Free,

originall;
only 18/

NEED A SPECIAL SWITCH?
Double Leaf Contact
oy Very slight preassure
Eewes —— 7~ closes both contacts, 1/3
each, 12/~ doz. Plastic
push-rod  suitable for
operating, 1/— each, 9/-
doz.
50-Way Connector Block
Heavy duty block, size 24in  2lin  13in
approximately. Each of the 50 ways bas a multi
cabie inlet and outlet designed for easy con-
nection. Also, each way has 2 test sockets and a
disconnecting plug. ldeal for inserting ammeter
or other device without breaking circuit, offered at
88/8 each, which is only a fraction of the regular
price, postage and insurance 5/6.
Under-floor Heating Cable
2001t lengths, suitable for Jissipating 1,000 watts
at 80 volts. Join three in geries to make a
240 volt mains operated element of 3kW, Price
20/— per length, 4/6 post on any quantity.
3-Core Leads
Heavy duty 23/36, average length 3it 10/- per
dozen lengths, plus 4/6 P. & 1.
Papst Motors
Est. 1/40th h.p.
for 110-120 volt working,
but twoe of thesc work
ideally together off our
standard 240 volt mains.
A really beautifui motor,
extremely quiet running
and reversible, 30/ cach.
Instrument Knobs
{in dia. head with }in shank

for flatted {in spindle, 8d
cach, 8/~ dozen. Ditto but
with metal dise, 1/- cach,
11/~ dozen.

Midget Output Trans-
former

Ratio 140 : 1 Nize apprux.
tin 2 3in . {in, primary
impedance 450 . Connection
by flying leads. 4/8 each,
48/- doz.

Midget Output Trans-
former

Ratio 80 :1. Size approx.
1iin lin Primary

i,
impedance 1320.  Printed
circuit  board  connection.
5/8 each, £3 doz.

4-Gang Air Spaced
Tuning Condenser

For AM/FM circuita. AM rf
section 200 pf osc sectlon
80 pf both with trimmera.—
FM ri section 95 pf osc
section 112 pf—integral
slow-motion drive. 9/6 each.

Mains Connector
A quick way to connect
equipment to the maine
safely and firmly—L., N.
and E, coded to new
colour scheme; discon-
nection by plugs prevents
accidental swliching on;
has sockets which allow
insertion of meter without disconnection; cable
inleta firmly hold one hair wire on up to four
7.029 cables. 12/6 each.
DRILL

CONTROLLER
Electronically changes®
speed from .approxi-.-
mately 10

-

revs. to
maximum. Full power
at all speeda by finger-
tip control. Kit
includes all parts, case,
everything and full
instructions, 19/6 plus 2/6 post and insurance.
Made up model also available, 37/6 plus 2/6 p. & p.

ELECTRIC CLOCK
WITH 25 AMP M
SWITCH

Made by Rmith’s, these units arc
ag fitted to many top quality
cookers to control the oven, The
clock is mains driven and fre-
quency controlled Bo it is ex-
tremely accurate, The two small
dials enable switch ontand off
times to be accurately set. Ideal
for switching on tape recorders. Offered at only a
fraction of the regular price—new and unused
only 39/6, less than the value of the clock alone-—
post and insurancc 2/9.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers,
Adjustable output 6V, 9V, 12 volts for up to
500mA (class B working), Takes the place of any
of the following batteries: PP1, PP3, PP4, PP6,
PP7, PP9, and others. Kit comprises: mains
transformer rectifier, smoothing and load resistor,
condensers and instructions.  Real snip at only
16/6, plus 3/6 postage.

‘Where poatage is not etated then orders
over £5 are post free. Below £5 add 2/9.

cylinder with 3 point fixing flange. 5}in di
fixing hole, Length approx. 8}in. Exceptional
bargain £7/6 plus 5/6 post and insurance.
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add 1/- poet. Over £1

poat free. S.A.E. with enquiries plen;e.
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressgd envelo'pe. VYe
regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine.

Nematic Crystals

Sir—Perhaps the following back-
ground comment, on the above
subject, may prove of interest to
readers G. E. Dunning and L. P. E.
Light(P.E.*Readout”, January 1970).

The nematic mesophase is a
phenomena exhibited by some 0-5
per cent of organic crystals as they are
heated through their freezing points
to their melting points.

Crystals T,
Smectic Mesophase T,
Nematic Mesophase T,

Isotropic Liquid

where Ty, T, and T, are reversible
transition temperatures.

Nematic comes from the Greek
‘*‘Nematos” meaning threadlike.
Smectic also comes from the Greek
“smectos’’ meaning soaplike. These
intermediate phases, or mesophases,
occur within definite temperature
ranges, specific for each compound
and mostly above ambient tempera-
tures. The threaded texture of the
nematic mesophase is clearly visible
between crossed polaroids. Only the
nematic mesophase is affected by
magnetic or electric fields.

The phenomena was first noted in
the literature in 1888 (Reinitzer)
and there have been sporadic bursts
of interest in it to the present day.
A good deal of the published work
has been carried out with p-Azoxyani-
sole using conductive glass by the
Corning Glass Co. Voltages used
were of the order of 1-3kV/cm with
frequencies mainly between d.c. and
1kHz (although frequencies up to
microwave are recorded). In practice,
only thin films of about 50 microns,
sandwiched between layers of con-
ductive glass, were used. Excitation
was supplied by low frequency
oscillators having outputs of 10-20
volts. It is generally accepted that
magnetic fields are more effective in
lining up the thread-like ‘“‘swarms”
of molecules, than electric fields.
Also of interest is the fact that under
the conditions outlined above, the
nematic mesophase exhibits proper-
ties similar to those shown by
ferroelectric materials, namely that it
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Technical queries cannot be dealt with on the telephone.

has a ‘“‘domain” structure and also
displays hysteresis effects. It is
thought that impurities may affect
the alignment direction.

Current interest in these com-
pounds is not confined to their
electrical properties. Research is at
present being carried out using them
in nuclear magnetic resonance tech-
niques where they have proved useful
as solvents.

They are also currently being used
in the field of gas chromatography
as liquid phases, mainly in the
separation of meta and para isomers.

The compounds used in the above
work can be considered as organic
research chemicals. Most have been
synthesised by the chemists carrying
out the research, but a few of them
are marketed by specialised chemical
companies to chemical laboratories : —

(1) 4—n-Butoxybenzoic Acid
Ralph Emmanuel
Cat. No. 12,420-6
Cost 100g = 69/-
Also by:—
Kodak Ltd., Kirkby,
Liverpool.
(2) p—Azoxyanisole
British Drug Houses
Cat. No. 27888
Cost 10g = 23/~
(3) Methyl Red (o-Carboxybenzene—
azo—dimethylaniline) is a very

v

common indicator. No -
supply difficulties should be
encountered.

In conclusion, may 1 point out a
typographical error in F. J. Stone’s
reply to G. E. Dunning:—

P-N Butoxy Benzoic Acid should,
of course, read: —
p-n—-Butoxy Benzoic Acid or
alternatively
4-n Butoxybenzoic Acid.

In chemical nomenclature -N-
means that two chemical groups are
linked through a nitrogen atom,
while -n- means that the Butyl
group is straight chained.

I. MacKinnon,
Glasgow.

Best investment

Sir—After teaching for forty-one
years at the lower end of the educa-
tion spectrum, 1 feel 1 can add

something to your Editorial about the
Electronics Industry’s best invest-
ment—aid to school leavers.

This is indeed a good idea, but it
needs more than an unlimited supply
of transistors and resistors to make 1t
work.

In the school staff room, Techno-
logy is a forbidden subject, and only
woodwork, metalwork and technical
drawing are respectable.

The much boasted Nuffield Physics,
with its ‘find out for yourself”
doctrine and ‘‘Worcester Circuit
Board” are not good enough, in fact 1
would say this kind of approach to
electrical science is definitely harmful,
remembering that electricity is a
good servant but a bad master, and
hit and miss methods, especially with
beginners, can lead to very bad
habits.

Many schools are carrying out
worthwhile projects in physics,
chemistry and scientific thinking, but
these are usually led by enthusiasts
who know where they are going, and
more often than not at a high level in
the school strata, where we find the
future scientists; so that the shortage
of skilled manpower will still persist.

What is needed is a careful pro-
gramme of practical teaching, be-
ginning with the ten year olds, not
based upon hook-ups and make shift
apparatus, and with a status at least
equal to the more established subjects.

Then all those enthusiasts and
interested youngsters will indeed be
ready when they are needed.

G. A. Cozens,
Southampton.

P.E. Orgun on television

Sir—I have constructed the P.E.
Electronic Organ and the results
have been excellent except in so far
as I am told that a neighbouring
television set picks up my playing!
1 have reduced this interference by
earthing the mains chassis. Could
you or any reader please suggest any
further modification to lessen the
interference?
C. Young,
London, N.8.

Good reception!

Sir—May I congratulate you on the
series of articles for the holiday
motorist and suggest a further article
on constructing a unit to enable an
extra car battery to be charged to
provide power for camp lighting, and
even electric soldering for the en-
thusiast who cannot leave his hobby
at home.

In addition, could someone please
suggest how to stop the guitar pick-
up featured in April ‘‘Ingenuity
Unlimited” from acting like a radio
receiver?

D. B. Bloomfield.
Lambley,
Nottingham.
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A SELECTION FROM OUR POSTBAG

. continued
Mobile rally

Sir—I wonder if it would be possible
for you to publish some of the follow-
ing information in the July issue of
your magazine.

On Sunday, June 21 at 1 p.m,
Swansea University Radio Society
will be holding its mobile rally, the
venue being the University grounds
at Singleton Park (on the A4067
road).

There will be talk-in on topband
and two meters for those unfamiliar
with the area. The usual type of
events are being organised, including
a mobile/pedestrian d.f. hunt.

This will be an outing suitable for
“all the family” as there are many
local amenities. Refreshments will,
of course, be provided. Further
details may be obtained from me at
the address below.

Philip Regan (P.R.0.),
Union House,
University College,
Swansea SA2 8PP.

Quod erat
corrigendum

Sir—I read your interesting article on
your Chessboard Computer, where
you mention Napier. The enclosed
copy is taken from one of my First
Editions printed in 1623—Francis
Bacon’s *“‘De Augmentis Scienti-
oerum’’, written when he was Lord
Chancellor and printed later in 1623,

with electronics:

For technological innovation—

British European Airways Corporation—automatic landing

of aircraft

Computer Technology—produgtion of a modular com-

puting system

William Cotton Ltd.—electronic control of knitting

NEWS BRIEFS

Queen’s Award to Industry 1970 it

THE FIrTH list of The Queen's Award To Industry was
announced recently. This year there are 104 recipients,
25 of whom are receiving the award for technological
innovation. The award has been given to the following
19 firms for technological innovation or exports concerned

Bacon actually corrected Napier’s
logarithms and instigated the publica-
tion of them; the actual book with his
annotations is in the Folger Library
in America.

I am no mathematician, but is this
not the binary scale expressed in
terms of A and B. The context of
this page of the book is part of his
illustration of the *Bilateral Cypher”
he invented in the 1570’s while in
France.

If you substitute 0 and 1 for A and
B do you not have binary, or am I
wrong?

Ewin MacDuff,
Shoreham-by-Sea,
. Sussex.

Plate 1.

Lisen Sexrevs, 179

Exemplum eslphabers Buluevary.
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& 0o Z 6 R S
abbaa.abfab. “obbbe af[f! fuu.fau[
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Saabu baahh babua. babeS babba $a5H5.

Neque leue quddam obudt hoe modo petfettam
eft. Eicnim exhoc ipflopatet Modus, quo 2d omnem
Loc: Dufaanizm, per Obics, que vd Vifw ved Audi
ui fubier poffini, Seafa Anima proferre, & fignificare
heear, imoddObictailla, duplicis tansum Differen.
tux capacia funt, veluti per Campanas, per Buccioas,
per Flammeos, per Sonitus Tormentonim, & aha que-
cunque  Veramve Incceprum perfequamar, cbm ad
Seaben Jum accingens, Epiftolam Intenoremin Alphe.
betum hoc Dulitervarum (olues. S Epiftola interior,
Fuge.

Exemplum Solutiony,

A truly practical man

1 have been a reader of PRACTICAL
ELecTrONICS for a considerable
period of time and derive a great deal
of pleasure from studying and build-
ing various circuits. However, I find
the greatest pleasure in “making do”
with transistors and components that
are the results of gleaning from
various sources.

Making a transformer or coil
which actually produces sound or
operates a reed switch is very satisfy-
ing especially when the wire has been
taken off an old choke that was once
doing sterling service in dad’s first
superhet!

In other words, to build a chrome
encrusted, mahogany housed, hi-fi”
amplifier, and to spend twenty or

thirty pounds on sophisticated
crystals, special non-noise, non-
scratch, non-itch transistors, just

does not appeal.

I would like to see more articles on
the typical sizes, turns, wire data of
coils, transformers, relays, etc. etc.

Some considerable time ago, one
reader wanted to know where to
obtain square copper wire, the idea of
making the stuff not appearing to
have occurred to him. Why, the old-
timers would have softened an old
file, drilled it, filed it, hardened and
tempered it, and pulled the wire
through the die in the time it took to
write the letter.

Which reminds me, I must get back
to my snuff box. I’m soldering it up to
make a transducer for a home-made
barometer—I wonder how I can suck
some of the air out?

Anybody got a long-winded circuit
to replace these new-fangled Zener
diodes?

B. Grainger,
| Birmingham.

g v ¢ g
Nifab, bashb adbbe, ackea.
Pocfiv

For Export—

Brush Clevite Company Ltd.—Electronic components
Cambridge Scientific

Instruments Ltd.—X-ray micro-

analysers and scanning electron microscopes

Coulter Electronics
equipment
Flight

equipment

systems

Automation

Ltd.—Electronic particle sizing

Ltd.—Aviation electronic

Garrard Engineering Ltd.—Record playing equipment

G.K.N. Floform Ltd.—Precision components for the
electronics industry

Honeywell Ltd.—Computers, controls and automation

Johnson, Matthey and Co. Ltd.—Refined base and precious
metals (Engineering metals) |
K.E.F. Electronics Ltd.—Loudspeakers

Racal-Mobilcal Ltd.—Radio telephone equipment

Redifon Ltd.—Electronic equipment

Short Brothers
systems

machines
Elliott Flight Automation Ltd.—digital cathode ray tube are: ]
displays Electronics Ltd.

Hawker Siddely Aviation Ltd.—automatic landing of

aircrafc by the Hatfield Division

Imperial Chemical Industries Ltd.—computerised control
of an olefine chemical plant by the Heavy Organic

Chemicals Division, Billingham

Radyne Ltd.—semiconductor manufacturing equipment
Saunders-Roe Developments Ltd.—self-powered light

sources (Betalight)

582

and Harland Ltd.—Guided weapon

Two of the above firms are of particular interest, these
Imperial Chemical Industries Ltd., and K.E.F.
I.C.I. are one of two firms—the other
being Rolls-Royce—who have won the award in all
five years.- K.E.F. Electronics, a company which was
formed only eight and a half years ago, have increased
exports by 250 per cent in the last three years.

It is interesting to note that out of 104 companies
receiving the award almost one-fifth have received it due to

innovations or exports allied to electronics.
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MONO TRANSISTOR AMPLIFIER
A really high HSL.?OO

fidelity mon-
aural amplifier
with perfor-
mance charac-
teristlcs to suit
the most die-
criminating lis-
tener. 6 tran-
sistor  circuit
with integrated
preamplitier
sssembled on
epecial printed
sub panel. -
AD161-AD162 operating in
symmetrical complementary
palr. Output transformer coupled to 3 ohm and 15 ohm
speaker sockets. Standard phono input sockets. Full
wave bridge rectifier power supply for a.c. mains 200-
240v. Controls: bass, treble, volume/onjoff. Function
selector for PUI, PU2, tape, radio. The HB8L.700 is
strongly constructed on rigid steel chaasis bronze hammer
enamel finish, size 9} x 5 x 4}in. high.
Sensltivity—PU1—50m/v, 56K input impedance.
PU2—110m/v, 1 meg input impedance.
Tape—110m/v, 1 meg input Impedance.
Radio—110m/v, 1 meg input impedance.
Output power measured at 1Kc—62 watta RMS into
3 ohms, 5-8 watts RMS into 156 ohm. Overall frequency
response 30c/s-18Kc/a: Continuously variable tone
controls; Bass, +8db to —12db at 100c/s. Treble,
+10db to — 10db at 10Kc/s.
Tbe HSL.700 has been designed for true high fidellty
reproduction from radio tuner, gramophone deck and tape
recorder preamp. Supplied ready built and tested, com-
plete with knobs, attractive anodised aluminium front
escutcheon panel, long spindles {can be cut to sult your
housing requirements) full circuit diagram and operating
lnstructions.

OUR SPECIAL PRICE £7. l 9,6. P. & P.7/6.

LOUDSPEAKER BARGAINS

5in 3ohm 16/-, P. & P. 3/-. 7 x 4in 3 ohm 81/-, P & P.
4/-. 10 x 8in 3 ohm 27/6, P. & P. 6/-. E.M.I. 8 x bin
3 ohm with high flux magnet 26/-, P. & P. 4/-. E.M.L
13} x 8in 3 ohm with high flux ceramic magnet 48/-,
(16 ohm 45/-), P. & P. 6/~. E.M.I.13 x 8in, 3 or 15 ohm
with two inbuilt tweeters and crossover network 4 gns,
P.& P. 6/-.
BRARD FNEW. 12in 16w H/D 8peakers, 3 or 156 ohm,
Current production by well-known British maker, Now
with Hiflux ceramic ferrobar magnet assembly £5.10.0,
P. & P. 7/6. Guitar models: 26w £6.0,0. 36w 28.0.0.
E.M.I. 8jin HEAVY DUTY TWEETERS. Powerful
ceramic magnet. Available In 3 or 8 ohm 15/~ each;
16 ohm 18/8 each. P. & P. 2/8.

12in “RA" TWIN CONE LOUDSPEAKER
10 watts peak handling. 3 or 15 obm, 87/8, P. & P. 6/-.

85 OHM SPEAKERS
P. & P, 2/6; 7 x 4in 81/-,

8}io 14/-, P & P4/,

BALANCED ARMATURE EARPHONE
Approx. 70 ohmimpedance. Can be used as ultra sensitive
mike or speaker, ONLY 8/6. P. & P.1/6
CRYSTAL MIKES. High imp. for desk or hand use.
High sensitivity, 18/6. P. & P. 1/8.

HIGH IMPEDANCE CRYSTAL BTICK MIKES. OUR
PRICE 21/-. P. & P.1/6.

HIGH IMPEDANCE DYNAMIC STICK MIKES. High
sensitivity. 39/6. P.-& P.2/6.

SPECIAL OFFER! PLESSEY TYPE 20 TWIN TUNING
GANG, 400pF + 146pF. PFitted with trimmems and
5:1 Integral slow motion. Buitable for nominal 470 ke/s
I.F. Bize approx. 2x1x1}in. Only 8/6. P. & P. 2/6.

HONEYWELL MICROSWITCHES 8/P. C/0. Push-button
actlon., Rating 250v. AC at 15 amps. 8ize approx.
13" 3" x 3" b/-each. P. & P. 1/- (6 or more poat free).

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 12 section Heavy

SPECIAL OFFER!!

Your opportunity to acquire a first class HI-FI LOUD-
SPEAKER SYSTEM at an extremely moderate price!
Beautifnlly made teak finish enclosure with most
attractive Tygan front. 8ise 18{~ high < 10}~ wide
x 8 deep, Fitied with E,M.L Coramic Maguet 18~ x
8" bass unit, two H.F. tweeter units and crossover,
Power handling 10 watts. Available 3 or 15 ohm
impedance,

OUR PRICE WHILE LIMITED Carriage
STOCKS LAST 8 Gns. 3!

TRANSISTOR STEREO 8 - 8 MK 11

Now wsing Sillcon Transistors in first five atages on each
channel resulting in even lower noise level with improved
sensitivity. A really first-class Hi-Fi Btereo Amplifier Kit.
Uses 14 transistors giving 8 watts pusl pull output per
channel (16W mono). Integrated pre-amp. with Bass,
Treble and Volume controis. Buitable for use with
Ceramic or Crystal cartridges. Qutput stage for any
speakers from 3 to 16 ohms. Compact deslgn, all parts
supplied including drilled metal work. Clr-Kit board,
attractive front panel, knobs, wire, solder. nuts, bolts—
uo extras to buy. 8imple step by step instructions enable
any constructor to build an amplifier to be proud of.
Briet specificatlon: Freq. response 4+ 3dB. 2)-20,000c/s.
Bass boost approx. to -4+12dB. Treble cut approx. to
«=16dB. Negative feedback 18dB over main amp.
Power requirements 26V at 0-6 amp.

PRICES: AMPLIFIER KIT £10.10.0; POWER PACK
KIT £3.0.0; CABINET #3.0.0. All Post Free.

Also available STEREO 10+ 10. As above but 10 watts
per channel. PRICES: AMPLIFIER KIT $12. POWER
PACK KIT £3.10.0.

Circuit diagram, construction details and parts list (free
with kit) 1/6. (3.A.E.).

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER. For F.U. Tape, Mike,
Guitar, etc., and .“"'E:le for use with valve or

n ted from 9-18V,
Battery supply or direct from H.T. line 200/300V.
Frequency response 16Hz-26KHz. Gain 26dB.
8olid encapsulation size 11 x 1§ x §in. Brand new—
complete with instructions. Price 17/8. P. & P. 2/6.

\

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
EZ80 valves. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in. w. X 3d. x 6 h. Ready built and teated.
PRICE 75/-. P. & P, 6/-. ALSO AVAILABLE mounted
on board with output transformer and speaker ready to
fit into cabinet befow. PRICE 97/6. P. & P. 7/6.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Uncut motor board size 14} x 12in., clearance 2in. below,
5}in. above. Will take above amplifier and any B.8.R. or
GARRARD chapger or Ringle Piayer (except AT60 and
8P25). 8ize 18x 15 % Bin. PRICE 79/6. P. & P.9/6.

SPECIAL PURCHASE!

E.M.1. 4-8PEED PLAYER
Heavy 8iin. metal turntable.
Low flutter performance 200/
260 V shaded mwotor (90 V
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with t/o
stylii for LP[78. ONLY
63/-. P.&P. 6/6.

u
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready bullt on
plated heavy gauge metal
chaasia, slze 7}in w. x 4in. d. x
41ip. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound malna

mer and output trans-

3-VALVE AUDIO
LIFIER HA34 MK

Chrome. Extends from 77 to approx. 567. i
diameter }*. 10/-each. P. & P.1/6. 6section Lacquered
Brass. Extends from 6° to approx. 22}°. Maximum
diameter $”. B/- each. P. & P.1/..

TRANSFORMER BARGAINS!

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS,
Giving 13 alternatives. Primary: 0-210-240V. Becon-
dary combinations: 0-5-10-15-20-25-30-35-40-60V half
wave at 1 amp or 10-0-10, 20-0-20, 30-0-30V. at 2 amps
full wave. S8ize 3inL < 3}inW < 3inD. Price 32/,
P. & P. 6/-.

MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. 8ec. 9-0-9 at 500mA. 11/-. P. & P. 2/8.
Pri. 200/240V. Bec. 12-0-12 at 1 amp. 14/8. P. & P. 2/6.
Pri. 200/240V. 8ec. 10-0-10 at 2 amp. £27/6. P. & P. 3/6.
Tapped Primary 200-220-240V. Bec. 21-5V at 500mA.
12/6, P. & P.2/6.

BATTERY CHARGER TRANSFORMERS. 200/240V.
input. Nominal cutput for 6 or 12V. batteries 3 amps.
Bize approx. 3 x 2} x 2}in. Brand New. Price 21/,
P.& P.5/-.

HIGH GRADE COPPER LAMINATE BOARDS
8x6x #ln. FIVE for 10/-. P. & P. 2/-.

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. OQutput 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobe, valves, etc.,
wired and tested for only #4.15.0. P. & P. 6/-.

HBEL “FOUR"” AMPLIFIER KIT, 8imilar in appearance to
HA34 above but employs eptirely different and advanced
circuitry. Comiplete set of parts, etc. 79/8, P. & P. 8/-.

HARVERSON’S SUPER MONO AMPLIFIER

A super quality gram amplifier using a double wound
malns transformer, EZ80 rectifier and ECLS82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3-56 watts. Volume
and tone controls. Chassis size only 7In. wide x 3in. deep x
8in. high overall. AC mains 200/240V. lied 1

DE LUXE STEREO AMPLIFIER

duty
isolated
mains trans-
former with
full  wave
rectification
giving ade-
quate smoothing

3 with negligible hum.
Z Valve line up:—2x
ECL86 Triode Pentodes.

1 x EZ80 as full wave rectifier. Two dual potentiometers
are provided for bass and treble control, glving bass and
treble booat and cut. A dual volume control le uveed.
Baiance of the left and right hand channels can be
adjusted by means of a separate '‘balance’’ control fitted-
at the rear of the chassis. Input sensitivity ls approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts miono), Inte 3 ohm apeakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible diatortlon.
Supplied complete with knobs, chassls ize 11in. w x 4in. x.
Overall helght including valves 5in. Ready built and
tested to a high standard. Price 8 gns. P. & P. §/-.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker’s packing.
LATEST B.S.R. C109/A21 4-SPEED AUTOCHANGER.
With latest mono compatible cartridge £6.19.8, Carr. 6/6.
‘With stereo cartridge £7.19.8. Carr. 6/6.
LATEST GARRARD MODELS. All types available 1025,
2025, SP25, 3000, AT60 etc. Send 8.A.E. lor Latest Prices!
PLINTH UNITS cut out for Garrard Models 1025, 2025,
2000, 3000, AT80, 8P25. With transparent plastic cover.
OUR PRICE § gns. complete. P. & P. 8/6.

LATEST ACOS GP91/18C Mono Compatible Cartridge with
tjo stylus for LP/EP/78. Universal mounting bracket.
30/-. P.&P. 16

SONOTORE 2589 High output Btereo Cartridge.
T/O stylus for Stereo/LP/78. Complete with universal
mounting bracket. List Price 48/7.

OUR PRICE 2§/-. P. & P. 1/6.

SONOTORE 9TAHC compatibie Stereo Cartridge with
diamond stylus 50/-, P. & P. 2/-,

LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/Stereo/78. 32/6. P.& P.2/-

LATEST RONETTE T/0 Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipinent.
30/-. P.& P, 2/

HIGH GAIN 4 TRANSISTOR
PRINTED CIRCUIT
IFIER KIT

put in excess
of 1} watts,
@ All stan-
dard British
conmiponents.
@ Bullt on —
printed circult panel size 6 x 3in.
@® Generous size Driver and Output Transformers.
@ Output transformer tapped for 3 ohm and 16 ohm
speakers. @Transistors (GET114 or 81 Mulilard AC 128D
and matched pair of AC128 o/p). @ 9 volt operation.
® Everything supplied, wire, battery clips, solder etc.
@® Comprehensive easy to follow instructions and circuit
dlagram £/6 (Free with Kit). All parts sold separately.
SPECIAL PRICE 45/-. P. & P. 3/-. Also ready built and
tested, 52/6. P.& P. 3/-.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELB84s in push-pull.
Buper reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcementa g
to follow each other, "

Fully shrouded section® wound output transformer to
match 3-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction booklet 2/8 (Free with
parts). All parts sold separately, ONLY £7.9.6.P. & P, 8/8.
Also available ready built and tested complete with std.
input sockets, £9.5.0. P, & P. 8/6.

BRAND NKEW TRANSISTOR BARGAINS. GET 15

(Matched Pair) 15/-; V15/10p, 10/-; OC71 §/-; OC76 8/-;

AF117 8/8; 2G339 (NPN) 8/-.

Set of Mullard 6 transistors QC44, 2—0C45, AC128D,
tched pair AC128 25/-; ORP12 Cadmium Sulphide

y
Brand New completely wired and tested with valves and
good quallty output trapsformer. FEW ONLY.

OUE ROCK BOTTOM 55 . P.aPr
BARGAIN PRICE 8-

Ceil 10/8.  All post free.

VYNAIR AND REXINE SPEAKERS AND CABINET
FABRICS app. 54in. wide. Uaually 35/- yd., our price 18/~
yd. length. P. & P.2/6 (min. 1 yd.). 8.A.E. for samples.

Open all day Saturday
Early closing Wed. 1 p.m.

A fewo minutes from South Wimbledon
Tube Btation

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.19 Tet. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P, & P, CHARGES
QUOTED APPLY TO U.K. ONLY.
P, & P. ON OVERSEAS ORDERS
CHARGED EXTRA
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Never Built a Kit Before?

Why not prove how easy it is the HEATHKIT

way. Build one of these beginner kits.

Stereo Record Player
Kit: K/SRP-1 - - £27.6.0
Carr. 11/-

dos500n

Economy SW Receiver
Kit: K/GR-64 - £24.16.0
Carr. 9/-

Deluxe Car Radio
Kit: K/CR-1 ({55) £12.12.0
Carr. 5/-

Versatile
Service
‘YYM’

Kit: K/IM-180 - £16.14.0
Carr. 5/-

¢SEVERN * AM/FM Radio

Kit: K/SEVERN - £18.18.0
Carr. 5/-

Car Tune-up Meter
Kit: K/ID-29 -  £17.8.0
Carr. 5/-

YATES ELECTRONICS

RESISTORS

High stability carbon film. Very low noise. 05 watt 5%, 47Q to 2-2MQ

2d each. 0'5 watt 10% 470 to I0MQ 2d each. 2 watt 20% 100Q to

100k 10d each.

DEVELOPMENT PACK

0-5 watt 5%, resistors 5 off each value 470 to IMQ

325 resistors EI12 series 50/-. 650 resistors £24 series 100/-,

MULLARD POLYESTER CAPACITORS :+10%

400V: 0-001uF, 0-00154F, 0-:0022jF, 0-0033uF, 0:0047uF, 6d, 0-0068uF,

0:012F, 0-015uF, 0-0222F, 0-033uF, 7d. 0-047uF, 9d. 0'068uF, O |uF, 10d.

160V: 0:0fuF, 0-015uF, 0-022uF, 0-033/:F, 0-047uF, 0-068uF, 7d. 0 1uF, 9d.

0 |5[.LF OII;LF 11d.” 0-33uF, 1/3. 0:47uF, 1/6. 0-684F, 1/] | -DuF, 2/6.
P.C., mounting miniature +£20%: 0-0luF, 0-015uF, 0-022uF, 7d,

003341F 0047uF 0-068uF, 8d. O [uF, 9d. 0 I5uF, 0-22uF, 1/-. 0-33uF, 1/4,

LAR FILM CAPACITORS

|0 V 000|[JF 0-002uF, 000511F OOI;LF 0-02:F, 6d. 0-05uF, O 1uF, 8d.

CAPACITOR DEVEL ENT PACK

Selection of ceramlc and polyester capacuors 100pF to I-0uF. Total 100

capacitors, £2.18.0,

MINIATURE ELECTROLYTIC CAPACITORS

SOuF 16uF 1oV | 10xF 12v | 40uF 16V | 16uF  40v
100,:F v 64uF 10V | 16uF 12v | 6:4uF 25V | s50uF 40V
200uF 6V | 125uF 10V | SOuF 12v | 25uF 25V | 2.5uF 64V
320uF 6V | 200uF 10V | 100uF {2V | 8uF oV ) TouF  sav

1/- each.
250uF 12V, 100uF 40V 1/6,  1000;:F 25V 6/-. 2500uF 25V 9/-. 500uF 50V
5/-.  1000uF 50V 8/-,

CERAMIC DISC CAPACITORS

110pF, 150pF, 220pF, 270pF, 330pF, 470pF, 560pF, 680pF, 1000pF, 2000pF,
5000pF, 10,000pF, 5d each.

GANGED STEREO POTENTIOMETERS

+ watt carbon track 5k +5kQ to IMQ +MQ log or linear, 8/- each,
SKELETON PRE-SET POTENTIOMETERS

Linear: 100, 250, 500 ohms and decades to 5M ohm +20% <.250kQ. . 30%,
—250k. Horizontal or vertical P.C. mounting (0'1 matrix).

Miniature 0-3 watt 1/- each.

Sub-miniature 0-1 watt 10d each.

SILICON RECTIFIERS

BY236 800V 0'8 amp 3/- each. BY237 1250V 0-8 amp 3/6 each.

VEROBOARD

0-15 Matrix 0-f Matrix 015 Matrix 0-1 Matrix
24 %33 3/3 3/6 Pin insertion tool 9/6 9/6
2L x5 3/9 4/3  Pkt. 36 pins 3/- 3/-
32 x32 /9 ]/9 S5pot face cutter 7/3 7/3
3# x5 5/3 5/3
17 x32 14/6 —

C.W.O. please. 1/6 post and packing on orders under £1.
Export Enquiries welcome

YATES ELECTRONICS (rutwicky LTD.
29 LYALL CLOSE, FLITWICK, BEDS.

ol
T
»// Model
* ,.—o Builder’s

et

ﬁ Tacho
&

Kit: K/GD-69 - - £11.0.0
Carr. Paid

g

— %

D.LY.2-Speaker System
Kit: K/SCM-3 (%) £12.6.0
Carr. 6/-

[ ———————————————

Many more kits inthe FREE CATALOGUE-l

% Please send me FREE Catalogue

I A. Schlumberger Company

584

DAYSTROM LTD.
GLOUCESTER GL2 6E

3

Let us give you the facts

From cover to cover Goodmans Manual is packed with fascinating
articles on Stereo; a beginners guide to High Fidelity: Stage-built
Systems : complete details of Goodmans High Fidelity Audio products.
28 pages you can’t afford to miss . . . and it's yours FREE!

Please send me a free copy

Name
Address

[@ Goodmans Loudspeakers Limited
Axiom Works, Wembley, Middlesex. Tel: 01-902 1200 P.E.7

Practical Electronics July 1970
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BRAND NEW (Saturday callers only 5% Discount) GUARANTEED
TRANSISTORS PANEL METERS
2 38 Series—FACE SIZE 42 x 42mm. All prices for 1-9 pieces,
G301 4/~ 2N3392 5/~ 3NI40 19/6 BCI49  3/6 BFY52 4/6 NKT224 5/ | 50uA, 37/6; |100uA, 35/-; 200uA, 32/6; SOO;;A 27/6; 50-0-50uA,
2G302  4/- 2N3393 5/- 3INI4l 21/6 BCIS2  3/6 BFYS3  5/6 NKT225 4/6 | 35/-; 100-0- 10044, 32/6; 500:0-S00uA, 28/=; IMA, zs/-, 5MA,
2G303  4/- 2N3394 5/- 3INI42 16/6 BCI57 4/~ BFYS6A 11/- NKT229 6/- 5/-; 10 28/_; 50MA, 25/—; 100MA, 25/-: 5 28/-;
2G306  8/6 2N3402 5/6 3NI43 19/6 BCi58  3/6 BFY7S  6/- NKT237 7/- A, 25/—; 10V, 28/—; 20V, 25/-; 50V, 25/—; JOOV 285/-;
2G308  6/- 2N3403 5/6 3NI52 24/- BCIS9 4/- BFY76 8- NKT238 S5/- S '
2G309 6/~ 2N3404 7/6 R.CA.:— BCI60 12/6 BFY77 11/6 NKT240 5/6 == == :
2G371 3/~ 2N3405 9/- 40050 18/6 BCI67 3/6 BFY85 9/- NKT24] 5/6 SILICON RECTIFIERS
2G374 4/- 2N3414 5/6 40250 12/6 BCi68 3/6 BFY90 12/6 NKT10419 PIV 50 100 200 400 600 800 1000 12000
2G38l 4/6 2N34i5 6/6 40251 17/6 BCié9  3/6 BFWS58 5/6 - 1A /9 3= 3/3 3/6 /9 4 4/6 —
2N404  4/6 2N3416 7/6 40253  8/6 BCI70  3/6 BFWS59 5/- NKTI10439 3A 31— _ — 46 — 6/~ — -
2N696 4/~ 2N3417  9/6 40254 10/6 BCI71  3/6 BFWED 5/- 6A — 5/~  6/- 66 T- 10/-* —
2NE97 5/~ 2N3570 17/6 40309  9/6 BCI72  3/6 BPX25 3T/~ NKTI0519 10A & 12/6 13/6 le/6 16/6 19/6 23~ 30/
e 3 INED e e 0 bcur ol Bndy e (s T e We ale iR EG Wi
a - . '
%zzggA }56 zNgggg 5/6 4°g|3 13/6 BCi83 4/6 g:)Y(Ig 2;;6 SA only 1A Types are plastic
- 2N /6 4031 10/6 BCIB4  4/6 NKT20339
2N709  12/6 2N3662 7/6 40315 1056 BC212L sf_ E'&%‘.’ %2 203 DIODES & RECT“'ERS Yep
2N718 6/~ 2N366) 8/- 40316 13- BCYIO 5/6 BSX26 10/6 NKT80I1I IN46| 4/6 15132 2/6 BA|44 S5/6 ;/' 0279 :/’
IN726 5/~ 2N3702 3/6 40317 1i/- BCYI2 5/6 BSX27 10/6 H IN914 1/6 |s9|3| 3- BAXI3 1/6 SV‘? 6/. 9 (7; l/:
2N727 51~ 2N3703 4/6 40319 IS/~ BCY30 5/6 BSX28 6/~ NKT80I12 IN9le L6 1S940 /6 BAXIS 1)8 BYZI) &6 OAes 1)
2N914  3/6 2N3704 4/6 40320 10/6 BCY3| 5/6 BSX60 19/6 i INt007 4/6  AALLS 216 BAYIS 313 BYZI] o2 QA% e
IN9I6  3/6 2N3705 4/~ 40323  10/6 BCY32 7/6 BSX6l i2/6 NKT80I13 15010 3/~ AA213 4/6 BAY3l 1/6 B I- !
2N9I8 6/~ 2N3706 4/6 40324 12/6 BCY33 4/ BSX76  4/6 15021 4/- AAZI3 2/6 BAY38 3/9 FST3/4 3~ OA9l 1/6
IN929  4/6 2N3707 4/- 40326  10/6 BCY34 4/6 BSX77  6/6 NKT802( 15025 5/~ AAZI5 2/6 BYI00 4/6 FST3/8 4/- OA95 1/6
2N930 7/ 2N3708 3/6 40329  7/6 BCY38 4/6 BSX78  6/6 h 1S44 2/~ AAZI7 2/6 BYI03 4/6 OAS 2/6 OA200 2/-
2N987 10/6 2N3709 3/6 40344  8/- BCY39 7/6 BSYI0 5/6 NKT80212 ISi113 3/~ BAI00 6/6 BYI22 7/6 OA9 2/- OA202 2/
2NI090 6/6 3IN3710 4/- 40347  9/6 BCY40 6/6 BSYIl  5/6 18 15120 2/6 BAIO2 6/6 BYI24 3/~ OAIO 2/6
INI09] 6/6 IN37TII 4/~ 40348  14/6 BCY42 3/~ BSY24 4/~ NKT802I3 1S121  2/6 BAI10 7/- BYI26 3/6 OA47 /6
%N:H{ 5;: 2N381 9/- 40360 11/6 BCYA43 3— BSY2S 4- 1S130 3/~ BAI1IS 1/6 BYI27 4/6 OA70 1/6
N 6/6 2N3823 27/6 40361 12/6 BCYS4 7/6 B 4/- NKT80214
INIB01 36 INISI e 238 1%e BEvis e peme M- H RCA INTEGRATED cmcun’s
2NI303  3/6 JN3BS4A 5/6 40370  8/6 BCY59 4/6 BSY28 4/~ NKT802I5 CA3005 30/~  CA3020 30/~  CA3028 CA3041 32/6
2N1304 4/6 2IN1BSS 5/6 40467  16/6 BCYSO 19/6 BSY29  4/- 18/ CA0I1 20/~  ca3021 42/6 - A3042 32/6
2N1305 4/6 IN3B55A 6/- 40468A 16/6 BCY70 4/6 BSY32  5/- NKT80216 CAX0I2 28- U5 o CA3028B CA3043 35/-
2NI306 5/~ 3N3856 6/~ ACI07 6/~ BCY7l 8/6 BSY36  5/- 18/6 | CA3013 30/- A3022 35/- 35/~ CA044 32/6
INI307 5 IN3836A 7~ ACI26 4= BCY72 4/- BSYI7 i 0C20 15 | A4 30— ca3g3 aye  CAIOIS M- CANMS U6
2N1308 6/~ N3858 5/- ACI27 5/- BCZI0 5/6 BSY3s 4/6 OC22 8- | GA30I8 25/- CA3036 20/-  CA3046 25/-
INI30T 6/~ 3IN3BSBA 6/- ACI28 4/— BCZII 56 BIY3® 4/6 OC23 8- | CA30I9 28—  CA3026 27/6  CA3039 25/-  CA3048 55/-
2NI1S07 5/6 2N3859 5/6 ACIiI54 4/6 BDI16 122/6 BSY40 6/6 OC24 8/- Data and application sheets 2/- per type CA305] 25/-
2NI6I3 5/~ 2N3859A 6/6 ACI76 S5/- BDII8 22/6 BSYst 86 OC25 8/- | Motorola
2N163]  B/6 2N3IBE0 6/~ ACIS7 12/~ BDI21 17/6 BSYS2 9/~ OC26  6/6 | MC724P Quad 2 Input Gates 1z/s
2N1632 8/6 JN3ge6 30/- ACI88 12/- BDI23 21/6 BSYS3 8- OCa8 1o/6 ;| MC789P Hex Inverter \7/6
IN1637 8/6 IN3877 8/- ACYI7 5/- BDI24 12/~ BSY54 10/6 OC29 15— | MC79%P Dual IK Fiip Flop 32/6
2N1638 7/6 2N3877A 8/- ACYI8 5/~ BDYIO 27/6 BSYS6é i8/- OC30 8/- MC792P Triple 3 Input Gates 17/6
2INI639 7/6 2N3900 7/6 ACYI9 5/ BDY!l 37/6 BsSY78 9/6 OC35  6/6 | MC799P Dual Buffer 29/6
INI711 6/6 2N3900A a/— ACY20 5/- BDYI7 37/6 BSY79 9/6 OC36 6/6 Fairchild 1-6 7-11 12+
2NI88Y 6/6 2N3901 19/6 ACY2l 5/- BDYI8 49/6 BSY82 10/6 OC38 i0/6 | L900 Buffer v/ ole b
2NI893 8/6 2N3903 7/- ACY22 4/- BDYI9 62/6 BSY9 11/6 OC4l 4/6 L914 Dual Gate 1/~ 9/6 8/4
2N2147 17/6 N394 7/- ACY28 4/- BDY20 22'6 BSY95A 2/6 OC42 5/ L923 JK Flip Fiop 14/- 12/6 11/9
2N2148 12/6 3N3905 7/6 ACY40 4/—- BDY38 19/6 BSW4l 8/6 OC44 4/- L709 Operational Amplifier 226 20/~ 18/~
2N2160 11/6 2N3906 7/6 ACY41 5/~ BDYEO 236/~ BSW70 5/6 OC45 2/6 Quantity Prices on A pplication
2N2193  5/6 2N4058 5/6 ACY44 8/~ BDY6l 136/~ DI6P) 7/6 OC 3/~ General Electric )
2N2193A 10/~ 3N4059 5/- ADI40 8/~ BDY62 27/6 DIéP2 8/~ OC70 3/ | PA23 Low Level Amplifier 27/6
2N2194A 4/6 2N4060 5/- ADI49 11/6 BFIIS 5/~ DI6P3 7/6 OC7I 216 PA234 | watt Audio Amplifier 26/6
2N2217 5/6 2N4061 4/6 ADIS0 15/~ BFII7 9/6 DI6P4 8/- OC72 2/6 PA237 2 watt Audio Amplifier 49/-
2N2218 6/- 2N4062 4/6 ADI6l 7/6 BF|63 7/6 GETI02 6/- OC74  4/6 | PA246 § watt Audio Amplifier 57/6
IN2219  6/- 2N4244 9/6 ADI62 7/6 BF167 5/6 GETI|3 4/- OC75 4/6 Mullard
2N2220 5/- 2N4255 8/6 AFi06 9/- BFI73 7/6 GETIl4 4/- OC76 3/- FCH211 Hextuple DTL Inverter Gate 28/6
2N2221 5/- 2N4255 7/6 AFi14  5/- BFi77 11/6 GETII8 4/- OC77 5/6 FCH221 Triple 3 Input DTL Line 28/6
2N2222 _5/- 2N4285 3/6 AFIIS 6/~ BFi78 10/6 GETII9 4/- OC8l 4/~ | FCIOI 3 Input JK Flip Flop 35/-
2N2287 21/6 2N4286 3/6 AFI16 5/~ BFI79 14/6 GETI20 6/6 OC8ID 4/6 | TAA241 Operational Amplifier 47/6
2N2297 6/~ 2N4287 3/6 AFII7  5/- BFI80 7/6 GET873 13/- 0OC83 4/6 TAA243 Operational Amplifier 45/-
2N2303 5/- 2N4288 36 AFII8 12/6 BFisi 6/6 GET880 6/- OC84 5/ TAA263 Linear A.F. Amplifier 15/6
2N2368 5/- 2N4289 3/6 AFI19 4/~ BFi84  7/6 GET887 4/- OCI39 6/6 | TAA300 Linear A.F. Amplifier 47/6
N2369 3/- 2N4290 /6 AFi24 4/6 BF185 5/6 GET889 4/6 OCI40 6/6 TAA320 Most L.F. Pre-Amplifier 15/6
2N7.369A 5/6 2N4291  3/6  AFI25 4/6 BF194 5/- GET890 4/6 OCI70 6/- TAA3S0 Wideband Limiting differential Amplifier 36/~
2410 8/6 2N4292 3/6 AFI2 4/~ BFI95 5/6 GET896 4/6 OCI7!  6/- Plessey
%NHgJ :;: %Ngg%g m: A::g; #: BFi196 5/6 GET897 4/6 OC200 6/6 suozA Audio Amplifier 42/6  (Data and application sheets 2/-)
N2484 N A FI97°  5/6 T898 4/6 OC20l 7/6
INTY Sle NS 56 AFI7e 136 Brise e Mario e SCim aje THYNSTORS | RESISTORS
2N2540 4/6 2NS030 8/6 AFI79 11/6 BF200 10/6 MATIOl 6/- OC203 6/6 PIY S0 100 300 400 bon Fil
2N2613  7/- 2NSI72  3/- AFI80 12/6 BF24 6/— MATI20 6/—« OC204 6/6 1A 5/- 5/6 7/6 8/- 9/6 Carbon Film
IN2EI4 6/~ 2IN5174 10/6 AFi8l  8/6 BF225  6/- MATI2I 6/~ OC205 8/6 | 3A 6/~ 7/6 8- 9/- 10/6 ¥ watt g/o-“
2N2646 11/6 2NSI75 10/6 AF239  7/6 BF237  6/6 Mi400 121/6 OC207 7/6 | SA  — 8/- 9/- — 12/¢ i watt 54' Py
2N2696 6/6 2NSI76 9/- AF279 16/6 BF238  6/6 MI420 22/6 OCP7I 10/6 | 7A  — 11/- 13/- 14/~ 19/6 ats ,o,ﬁ' eq
2N2711  6/- 2NS232 AF280 16/6 BFXI|2 5/6 MI421 22/6 ORPiI2 12/6 25A 27/6 30/- 33/- — 137/6 W“‘Ioo/wl .
2N2712 /- 2NS232A o/— AFZIl 5/6 BFXI3 5/6 MI430 20/ ORP&O 10/~ | Also I12A, 100 PIV, 15/-; 600 | 2 watt 10%, 1/-
a6 anme e M g snar - nae e onad | TS e
L BFX30 9/~ MJ480 20/6 P346A
IN2865 12/6 IN35249 13/6 ASY28 56 BEx43 8/6 M4l 27/6 Tip3la 196 | VEROBOARDO-t5 0 WIRE-WOUND
2N2904  7/- 2N5249A|3/6 ASY29  5/6 BFX44 B/6 MI490 22/6 TIP32A 22/6 Matrix Matrix | 2.6 wace 5°/( to 270 oh
IN2904A B/~ INS26S €2/6 ASYI6 B BEXEB 13/6 MMSI 296 TIS4 17/6 | 24 x Jin 36 4 A ygde (up to 270 onms
N2905 8/- 2N5266 57/6 ASYS0  5/- BFX68A 13/6 M|I800 43/6 TIS43 8/6 | 21 x 43 49 5°"'5a ( 82k ,
NSma s D R MW 6 el 0 oeG il m BHIEN BB T
N - - BF 10/~ MJE520 19/6 TIS45 36 | 31 x s/6  5/6
I S5 INile & ALyS4 5i- GFxee '8 MEE: e Tieee e Hi. 16/~ 2l DA 08 B (o Co ekl iz
2N2907 6/6 2N5307 7/6 ASY62 5/~ BFX87 10/- MPFI02 8/6 TIS47 36 | 3F x 17in(plain) — VI}6
2N2923 36 2N5308 T7/6 ASY63  3/6 BFX88 5/- MPFI03 7/6 TiS48 3/6 | 5 x 17in (plain) 156 =
mam 3 e e AT N s meomme 7e TR 0| oar O Lo
— 6 MPFI 716 of 50) - /-
2N2926 2N5354 5/6 ASY86 6/6 BFYI0O  4/6 MPS3638 6/6 TIS5I 4/- | Vero Cutter, 9/- : POTENTIOMETERS
.. Green 3/— 2NS355 5/6 ASZ20 7/6 BFYIl 4/6 NKTO0013 9/6 TIS52 4/~ - = Carbon:
" Yellow 2/9 2NS356 6/6 ASZ21 7/6 BFY12 4/6 NKTi24 86 Tiss3 6/~ | HEAT SINKS Log. and Lin,, less switch, 313,
" Orange 2/6 IN5365 6/6 AUYIO 30/~ BFYI 4/6 NKTI25 5/6 TIS60  6/6 | 4.8 x 4 » lin Finned for Two | LOF: and Lin. with sw-cch 4/6
2N3011 12/6 2NS366 10/- BCI07 3/6 BFYI7 4/6 NKTI126 S/6 1S6 1 6/6 TO-3 Trans., 9/6. 48 x 2 x lin Wire-wound Pots (3w), 6,
2N3014 6/6 2N5367 11/6 BCI08 3/6 BFYI8 4/6 NKTI28 5/6 ZTXI07 3/6 Finmed, for One TO-3 Trans. Twin Ganged Stereo Pots, Log.
2N3053 5/6 2N5457 7/6 BCI09 3/6 BFYI9 4/6 NKTI35 5/6 ZTXI08 3/6 6/6. For §0-1, éd. For TO-5. and Lin., 7/6.
2N3054 12/6 25005 15/~ BCII3 6/6 BFY20 12/6 NKTI37 6/6 ZTX109 3/6 1/~ Finned For TO-18 |/_'
2N3355 I5/- 25020 37/6 BCIIS /6 BFY2I 8/6 NKT210 6/- ZTX300 4/- Finned. For TO-18, |/~ Finned.
2N3I33  6/- 25102 6/6 BCII6 12/6 BFY24 9/~ NKT2Ii 6/- ZTX30l 4/- - PRESETS (CARBON)
2IN3i34 6/~ 25103 6/6 BCII8 6/6 BFY2S 5/~ NKT212 6/- ZTX302 5/- CAPACITORS
2N3135 5/ 25104 e/6 BCI12] 4/- BFY26 4/~ NKT2!3 6/~ ZTX303 5/- A large and comprehensive 01 Watt V-
2N3136  5/- Sogg) 56 BCI22 4/~ BFY29 10/ NKT214 4/6 ZTX304 7/6 | .nge “available: E{’ec"o, tic *
2N3340 19/6 /6 BCI25 11/~ BFY30 10/~ NKT2IS 4/6 ZTX500 5/~ | pojvester.  Cer Pas | 02 Waet 1e
INI349 26/ 25502 3/6 BCI26 M1/- BEYAl 10/ NKT216 7/6 ZTXS01 5/- | Loester,  Cotmic oo,
2N339% 7/6 25503 5/6 BCI40 7/6 BFY43 12/6 NKT2i7 8/6 ZTX502 &~ | FJrenes dtver Micd fantalum.
2N339i 3NB3  37/6 BCI47  3/6 BFYS0  4/6 NKT2I19 6/~ ZTX503 5/- | Eyamples: THERMISTORS
2N3391A 6/— 3N128  18/6 BCi48  3/6 BFYS) 4j6 NKT223 5/6 ZTX504 12/6 | 3GoomF 25v, 8/6 R53 (STC)  25/6
Post & Packing 1/6d per order. Europe 5/-. Commonwealth (Air) 13/-. 2,500mF S0V, 13/6 K151 (Ik) 2/6
Send éd. stamp for price list. JOOOmFZSV 10/6 Mullard  Thermistors also in
S,OOOmF SOV, i9/6 stock. Please enquire.
Telephone A MARSHALL & SON CALLERS WELCOME
01-452 0161/2/3 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 KRS, 9-5.30 Mon-Sat
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Post and Packing costs are continually rising.
SALES 300mwW SiL. JGO.P. DIODES Please add 1/- towards same. CASH W.I’I!‘H
P.0. BOX 5 40PIV (Min.) 100 : ORDER PLEASE, GIR® No, 30-102
WARE, HERTS Sub-Min. 500 ... - OVERSEAS QUOTATIONS BY RETURN

Fully Tested 1,000

TEL.: WARE 3442 tdeal for Organ Builders. &"g;'f_g"“ EONENGHIERERIRIIRTH E
OVER 2 MILLION SILICON ALLOY & GERM. TRANSISTORS AVAILABLE FOR
IMMEDIATE DELIVERY 1/6 TESTED TRANSISTORS 1/6
Qey. Qty.  Qu. Quy. ONE PRICE ONLY PNP. NPN. A
TRANSISTORS Prce  frice Price  Pric: each N PCANAR (s EaCh”  each
ype an. onstruction 000 ,000 BCI108 2N696 2N1132 2N2220 25733
A | Germ. A.F. NPN TO-| =ACI27, NKT773, ACI57, ASYB6 £3.10 EIS £25 £200 BC109 2N697 2N1613 2N3707 2N339|
A 2 Germ. A.F. PNP T0-5 =ACY17-21, NKT237-245 £l £3 £5 £40 BFYS50 2N706 2NI1711 2N37t1 TiS44
A 3 Germ. A.F. PNP T0-! =ACI28, NKT271, 2G38I £l £3 £5 £40 BFYS| 2N708 2N2904 25102 21N2906
A 4 Germ. R.F. PNP TO-1| =0C44-45, NKT72/125, ASY54 £).10 £4.10 £7.10 £60 BFX84 2N929 2N2905 25103 2N2907
A 5 Germ. R.F. PNP T0-5 =2N1303, NKTI164-7, 2G301-3 €1.10 £4.10 £7.10 £60 BFX86 2N930 2N2924 25104 2N2696
A 6 Germ. V.H.F. PNP T0-1 =AFI16-7, KNT667, 2G417 £3.10 £15 €215 £200 BFX88 2INL3E 2N2926 25732 2N3702
: ge”or(z: FGesromz. ?NF'P'R'F' P{éP37rTi;;dAcEan.27zener(a)l purpose |5s. £2,10 ¢4 £32 2N3703
erm. AF. 50- = -89, -31, OC71-75  £2 £7.10  £12.10 £100 From Manufacturers’ Over-runs—Unmarked Plastic and
A 9 Sil. Alloy PNP T0-S =25301-5, BCY7-29, BCY30-34 £2 £7.10 £12.10 £100 i imi
ALOSil, Alloy PNP 502 =28321.325, 0C200.205 a £.10 4210 €100 Mecal cases. Devices similar to sbove Nos.

Al to A7 Guaranteed 80% Good usable Transistors ideal for low cost production work and experimencal
use. AB to A0 are all perfect devices, factory tested, no open or short circuit Transistors in these lots. { GERM. PNP AND NPN TRANSISTORS FULLY
ACIES | ACYE TACTIE D NikTer Moca ¢ BRSe
ACY36 NKT677 |
EJRNAITL?Ng‘?mNFL‘:'IL!LAYNS.::‘?;ER% ETFy?ex1Y'IS4(J:AasnE.I ;|6Anss*nc MNP SILICON TRANSIS-| ACI26 ACY27 NKTI41 NKT7I3 OC82 26382
BEN 3000 and replacement for 2N2646. - Full data syailabie . anufacturers’ seconds from| ACI27 ACY28 NKTI42 NKT773 2G301 2G399A

2N3702-3 family. Ideal cheap trans. f ACI28 ACY29 NKT212 OC44 G302
LOWES‘T PRICE AVAILABLE ANYWHERE. 100 off 4/ | manufacturing, etc. £8.0.0—-500, £13.10.00-| AC130 ACY30 NKT213 OC45  2G303
each = £20; 500 off 3/6 each = £87.10; 1,000 off 3/- each = | {000 pieces. ACYI9 ACY3l NKT214 OC7I 2G308 1/6
£150. Sample devices 7/- each on request. ACY20 ACY34 NKT215 OC72 . 2G37I /
T R ———— ACY2l ACY35 NKT271 OC75  2G374 each
N PLANAR DIODES. | p| ASTIC NPN SILIC N
SUBMINIATURE DO.7 Glass Type, suitable replscements | ToRe: '« NENLSAACDN TRANSIS: POWER TRANSISTORS
or s .. f g - . Lo clear 12N3707-3711 family, Ideal cheap trans. for | -
at €4  per 1,000 pieces. GUARANTEED 80% GO OD. manufsciuring,'ete.  €7.10.6--500. (12.0 o2 = NKT401  Timwr 5
—1, pieces, 8 .
SILICON PLANAR PLASTIC TRANSISTORS, 8&38 ADIdS NKT43  Ti3ess each
2N3708A VcB30 Hfe 20-60. All marked, fully tested and Manufacturers’ Surplus Germ. A.F.  All similar to above
gua;an:zoegé 'I';)deIG z:ch; 100 off 10d. each; 500 off 9d. | TO:18 METAL CAN PNP SILICON .
each; I, o . each. PLANAR TRANS. High quality, 99%
= g00d. Type simitiar to 2N2906-7, BC186-7 TRANSISTOR EQVT. BOOK
OA90 "GERM. DIODES 30PW 45MA DO.7 GLASS, | BCY70-1-2, £9 per S00. £15 per 1,000 pieces’ §2, 500 cross references of transistors—British, European,
30,000 Available New and Coded. Price £3 per 100. £11 per American and Japanese. A must for every transistor user.

500. £17 per 1,000 pieces. Once sold cannot be repeated. Distributed by DIOTRAN SALES. 15/- EACH.

TOP HAT RECTIFIERS. All good. No

short or open circuit devices. Voltage
FULLY TESTED DEVICES AND QUALITY range 25-400PIV, 750mA. €3 per 100,] TEXAS 2G371 A/B X

GUARANTEED—SURPLUS TO REQUIREMENTS | £12,10.0 per 500. Eqvt. OC71 Germ, | Vast mixedlotofsubminiature
©OA202 Silicon Diode. Fully Coded. Gen. Purpose Trans. | glass diodes. Comprising of
150 PIV 250mA Qty. Price £30 per 1,000 pieces. a0 D " T e Ealc/h Sil.i’ccgl.lgesm.& Pdoirlt Cont:ct

. . LC.R.,'s 16 unplate - a0 16 | an o onded types plus
o2A%0licon]DiodEGullyICoded. 1-24 25-99 100 up 100-499 .. ..1/3]| some Zeners, 500,000 available
SOPIV 250mA. Quy. Price £25 per 1,000. 100PIV, 976 7/6 6/- 500-999 .. ..1j/-|ac Lowest of Low Price.
BY 100 SIL. RECT'S 800 PV S50mA. 400PiV, 14/- 2/- . 10/- 1000 up oo ..9d. | 1,000 pieces £3,0.0. 5,000 pieces
1-49 2/6 each; 50.99 2/3 each; 100-9992 - each: 1,000 up [AIl tested perfect functional devices| All Brand New and | £13.10.0. 10,000 pieces £23.
1/10 each. Fully Coded. Ist Qlty. guaranteed. Coded.

NEW RANGE UM.F. TV AERIALS
All U.H.F, aerials now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting Arrays, 7 element, 40,-;
11 element, 47,6; 14 element, 55,-; 18 element,
62/6. Wall Mounting with Cranked Arm,
7 element, 60,~; 1l element, 67/6; 14 element,
753/-; 18 element, 82/6. Mast Mounting with
2in. clamp. 7 element, 42,6; 11 element, 35-;
14 element, 62,-; 18 element, 70/-. Chimney
Mounting Arrays, Complete’. 7 element,

(Editors and Engineers) '
RADIO HANDBOOK
18th Edition

£15.0

“ Solve your communicas

by William 1. Orr (April) 72,65 11 el t, 80,-; 14 87/6; 18 tion problems with this
105/ 95'-, Complete assembly instructions with every 4-8tation Transistor Intercom system (1 master and

unit. Low Loss Cable, 1,6 yd. U.H.F. Pre- 8 8abs), in de-luxe plastic cabinets for desk or wall

HOW TO USE INTEGRA- amps from 75-, State clearly channel number mounting. Calljtalk/listen from Master to Subs and
TED CIRCUIT LOGIC required on al! orders. Sabs to Master. Ideally suitable for Business, Sur-

gery, Schools, Hospital, Office and Home. Operates

on one 9V battery. Onjofl uwnfh. Vol\;m;stiontrol’.
Complete with 3 connecting wires eac! t., an

BBC - ITV AERIALS othnx" accesgories. P. & P. 7/6.

MAINS INTERCOM

ELEMENTS
by J. W. Streater (March) 28/-

10l QUESTIONS & ANSWERS

d BBC (Band 1). Loft, 25-.
bABOLUT GH| §I .5 STaE“gEOFred External S D, 30,-, “H", No batteries—no wirea, Just plug in the mains for
Y &S o anes £€2.15.0. instant two-way, loud and clear communlcation.
Shunaman  (March) 24/~ ITV (Band 3). 3 element loft Onjfoft switch and volume control with jock system,
SWL & ANTENNA CON- array, 30, 5 element, 40,-. Price £11,19.6. P. & P. 8/6 extra.

7 element, 30,-, Wall mounting,
3 element, 50/-. 5 element, 535,-,
Combined BBC/ITV. Loft
14 3,40/-; 1+ 5, 508/-s 1+ 7,
60/-; Wall mounting 1 + 3,
60/-; 1+ 5, 70-; Chimney

STRUCTION PROJECT
by Edward M. Noll (June) 25/-

ABC'S VOLTAGE-DEPEN-
DENTS & RESISTORS
by Rufus P. Turner (June} 22/-

WORKSHOP IN SOLID
STATE
by Harold E. Ennes (July) 65/-

TAPE RECORDER SER-
VICING GUIDE
by Robert G. Middleton (July) 35/

VHF transistor  pre-amps,

IBINED BECI—ITV—-BBC2 AERIALS 1
3+9,70- 145+ 9,80,-, 1 + 5+ 14,90, Same as 4.Station Intercom for two-way instant
7+ 14,100 -, Loft mounting onty. commupication. Ideal as Baby Alarm and Door
- Phone. Complete with 66it. connecting wire,
l?..\l. (Ba;\g 2).E 'Lofl IS‘ Di'n 6. I;'lg;;. 380.—'3 3 Battery 2/6. P. & P. 4/6.
element, 57 6. xternal units avaitable. X.

cable, 8d. yd. Co-ax. plugs, 1,6. Outlet boxes, 3,-, EPHONE AMPLIFIER
Diplexer Crossover Boxes, 17,6, C.W.0. or C.O.D. =7 & —

P. & P. 6/6. Send 6d. stamps for iilustrated lists. = Z 59/6

CALLERS WELCOME Why pot boost

FOU LSHAM - SAMS OFEN ALL DAY SATURDAY clency with tb.i icdi;lrc De-Luxe Te}’eu;hlg:?m:pﬁ:

ABC'S OF THERMISTORS
by Rufus P. Turner (July) 22/-

RSN AN R S A NN
AR AR NN R SN N AN SN2

TECHNICAL BOOKS K.V.A. ELECTRONICS (Depe. P.E,) R o T
London Road, Misehamm Surray e L

on n N ice refunde: 'S,

(W.FOULSHAM & CO.LTD.) 01-648 4834 WEST LONDON DIRECT SUPPLIES (PE/3)
YEOVIL RD., SLOUGH, BUCKS, ENGLAND 169 EENSINGTON HIGH STRERT, LONDON, W.8
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PREMIER STEREQ SYSTEM “ONL"

Bass, Treble, Vohnue, Balance, Selector.
front panel.
available separately if required £14.19.6.

Consists of an u«ll transistor stereo amphher
2025 T/C auto/manual record player unit fitted stereo/inono cartridge and mounted in teak finish
plinth with perspex cover and two matching teak finish loudspeaker svstems.
complete and supplied ready to plug in and plav.
5 watts per channel with inputs for pick-up, tape and tuner also tape output socket.
Power on/off, stereo/mono switch.
Black metal case with teakwood ends:

Size 12 54

3N,
Carr. 7 6).

Garrard

Absolutel v
The 10 transistor amplifier has an output of
Controls:
Brushed aluminium
high (Amplifier

PREMIER STEREO
SYSTEM “TWO0”

As systemn “ONE™ ahove but with
Carrard SP23.

PR Carr.
reee 45 Gns. G

TELETON SAQ203E STEREO AMPLIFIER

WIDE RANGE OF HI-FI STEREOQO
EQUIPMENT ON DEMONSTRATION
All leading makes available including Rogers, Armstrong,
Duleci, Wharfedale, Goodmana, Goldring, Shure, etc., etc,

¢ ¢€© € ¢ ¥

A smalt but poweriul amplifier designed for stereo hi-n
reproduetion. 10 wuatts per channel iusic power.
Inputs for tiramm (Magnetic and Crystal), Tuner and
Auxiliary. Tape Record output. Controle: Volume,

E.M.I. 13 x 8in.
HI-FI SPEAKERS

Fitted two 2}in. tweecters and
crossover network. Impedance
16 ohms. Handling eapacity
10W. Brand new.

79/6 ...

Balance, Bass, Treble, Stereo/Mono slide switch. Stereo
headphone socket. Attractive oiled walnut cabinet with
brushed aluminium iront panel. List Price £28.7.0.

}Iﬁf‘c%”“‘ 22 Gns. r.sro0

PREMIER STEREQ SYSTEM ““FOUR”

HI-FI STEREO
HEADPHONES
Designed to the highest

2%in. speaker units with
soft padded ear muffs.
Adjustable headband.
8 ohm impedapce. Com-

A su

hi-fi enthusiast. Output 5 watts per channel.
response 40-20,000 Hz
Ceramic, P.\

controle, Volume and Balance controls, Mono Stereo
Switch.  Aeo  features headphone socket and tape
output. Teak case with attractive illuminated front
panel. Nize 14} (b Alin. ALCL 200250V,
PREMIER rr
R ) 18 Gns. cur. 10

““NOVA" 505 STEREO AMPLIFIER

perh stereo .mmhher offering every facility for the
Frequency
Inpute for radio, P.U.
Meparate base and treble

3dB.
Magnetic Tape.

posgible standard. Fitted

VERITAS V-1(49 MIXER

Battery operated 4-channel audio mixer providirg four

separate inputs. Size 6 3

Teleton SAQ203E Amplifier (as above) £23.2.0 plete with 6ft. lead and
Garrard 8P25 . £11.19.6 stereo jack plug.
Shure M3D 26196 59/6 L <™
Teak base and cover £5.10.0 8/-.
Pair of Hi-Fi Enclosures ﬁned E M 1
Speakers .. £226.5.0 =
Total cost if purchased separately £73, 18 0 “ WELLER EXPERT"
SOLDER GUN.
PREMIER Savea time and simplifies
PRICE 65 GNS Carr. 35/

soldering in the home and
service dept. Two positlon
trigger gives instant dualheat
100/140 watt. 240 volt A.('.
67/6. P. & P. /-,

PREMIER STEREO SYSTEM *“ THREE”

Nova 505 Amplifier (as above) . £18.1B.0
Garrard BP25 £11,19.6
Sonotone STAHCD . £2.15.0
Teak base and cover 25.10.0
Pair of Hi-Fi Enclosures fitted E. l l

Speakers 228.5.0
Total coat if purchased separately 265.7.6

PREMIER
PRICE

55 GNS. carr. 35

2in. suitable for crystal

microphone, low impedance
microphone with transfornier,
radio, tape, ete. Max. input
1-5V, max. output 2:5V, gain
6dB. Btandard jack plug
socket inputs, phonoplugr
output. Attractive teak wood

grain finish case.
69/6 P. & P.2/6

Stereo

Model Model

‘VERITAS’ V-313 TAPE HEAD DEFLUXER

A must for all tape users!
Tape heads become per-
manently magnetized with
constant use; this leads to
bLackground noise thut prevents perfect

recordings. Simply applied to recordirg 34/6
head the V313 leaves head free of mag- PoED. 1
netiami. Cleans any tape head in seconds. '~ * -

TWO

TRANSISTOR

INTE

Complete with battery

and
wire.

way call system. Ideal for

5/- ;':;'«’P"' . .;‘;.m

home

STATION
RCOMS

50ft connecting
Compact aize, two

¥

office, factory, et

Mono 59/6
,]

“VERITONE” RECORDING TAPE

SPECIALLY MANUFACTURED IN U.S.A. FROM EXTRA STROXG
PRE-STRETCHED MATERIAL. THE QUALITY IS UNEQUALLED.
TENSILISED to ensure the most permanent base. Highly resistant to break-
age, moisture, heat, cold or humidity. High polished splice free finish. Smooth
'_."""' output throughout the entire audio range. Double wrapped--attractively boxed.
e"ltonp ©  LP8 3° 250° P.V.C. LP8 51" 1200' P.V.C. 12/6
i 1.) e : TT3 3" 450 POLYESTER 7/6 DT6é 51" 1800° POLYESTER 22/6
Gyt 20 S s DT3 3" 600' POLYESTER 11/8 TT8 51" 2400 POLYESTER 37/8
SP5 5 600' P.V.C. 8/8 sP? 7 00" P.V.C 12/¢
LP5 5" 800 P.V.C. 10/ LP? 77 15/~
—— L DT5 6 1200° POLYESTER 15/ 2;7 77 3% ;81.;“1’!% gg;—
—— — " . Ege e 77 4 LYESTE 5
3442400 tus tenSIZEG PSR | e85 (LTI 6 T 0y 52 ot Uik :
Post and Packing 3* 1/, 57, 61" 1/6, 77 2/-. (3 reels and over Post Free.)

All cassettes can be supplied with library cases at 6d.

extra.

PREMIER RADIO—

23 TOTTENHAM COURT ROAD, LONDON, W1

@?ﬁ@

TAPE CASSETTES

C60 (3. 1/6
THREE FOR 21/-
€90 (3%.) 12/6

) 17/6
THREE FOR 51/-
P &P 1/
CASSETTE HEAD
CLEANER
Removes unwanted deposiis
from delicate tape heads.
Fits all cassette recorders.

oLEantE

CASSETTE ! HEAD

ANt
e

OXIOND ST

Tel:01-636 3451 | M1
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Practical Electronics Classified Advertisements

Box No. 1/6 extra. Advertisements must be prepaid and addressed to Classified
Advertisement Manager, * Practical Electronics' IPC MAGAZINES LTD., Fleetway House, Farringdon Street, London, E.C.4

RATES: 1/6 per word (minimum 12 words).

MISCELLANEOUS

PHOTO ELECTRIC SWITCH KIT
Light cell transistor, relay etc. Elegant case in
hammer blue 53"« 23" x 44" fitted with light
hood, ideal counter alarm, dawn/dusk switch,
etc. 35/- post paid.

6 OR 12 VOLT
FLUORESCENT LIGHTS

12ins. 8 Watt tube ample jight for caravan,
tent, etc. Fully transistorised, low battery drain
Unbeatable at 65

or in kitform 57/6
4 WATT GRAM AMPS.

Volume and tone controls, mains operation,

3() output, new and boxed 72/6 l:glsg

Callers welcome

S.A.E. for lists

post paid.

SALOP ELECTRONICS
23 Wyle Cop
Shrewsbury, Shropshire

SERVICE FOR THE AMATEUR ELECTRONIC
ENTHUSIAST. Are you building equipment
requiring a transformer? If so send for an
immediate guotation, ors.a.e. for our compre-
hensive price list. Also available on request
enamelled copper wire price list. BANNER
TRANSFORMERS, 84 Old Lansdowne Rd.,
West Didsbury, Manchester, 20.

CLEARING LABORATORY, scopes, V.T.V.M’s,
V.0.M’s, H.S.  recorders, transcription
turntables, electronic testmeters, calibration
units, P.R.U.’s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236.

MUSICAL MIRACLES! Drum, Cymbals, Waa-
waa and Fuzz modules. New unique effects
units, Percussion, ete.  Good waa-waa kits 49/-,
Famous “Mister Bassman” bass pedal unit,
Also bargain components list of reed switches,
etc. Send S.A.E. NOW! D.E.W. LTD., 254
Ringwood Road, Ferndown, Dorset.

MORE ROBOTS

Synthetic Animals with "BRAINS" of their
own. The LATEST range of projects
include: an electronic ‘animal’ which
“LEARNS’", and an Electro Chemical device
capable of “REPRODUCING™ itselfl
Other projects SURE TO INTRIGUE YOU
are a transmitter/receiver which radiates
without using r.f, so there’s NO NEED TO
WORRY ABOUT A LICENCE, also TEN
new projects, one of which is an electronic
dice machine. HOSTS OF EASY-TO.
CONSTRUCT projects, for anyone with a
basic_ knowledge of Electronics. DON’T
WAIT. SEND 3/~ for your list—NOW!

To: ‘BOFFIN PROJECTS’

4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY
Designed by GERRY BROWN and
JOHN SALMON and presented
on T.V.

PARAPHYSICAL LABORATORY, Downton,
Wilts, Telekinesis. Magazines. Send S.A.E. for
list. Samples 20/-.

CHEAPEST EVER! unmarked transistors,
100% good, similar OC71. Only 3/- for 10!
FOX, Ridgeway, Farnsfield, Notts.

CASTLE LABORATORIES for printed circuits
and seniiconductors. Examples: zener diodes,
400mW, 3/-. 1'5W, 3/8. 10W, 5/-. Triacs
from 16/-. Design service for printed circuits
as well as stock boards for P.E. Projects.
Veroboard cut to your exact sizes at no extra
charge. Send stamp for full lists. CASTLE
IV,C}IBORATORIEH. Stapleton Close, Highworth,
Vitts,

!
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MISCELLANEOUS (continued)

SERVICE SHEETS

TOP TRANSISTORS

ACY22 19 0OC45 19 ZITX300 U9
BCI108 1/9 oOCn 119 2N706 19
BFY51 19 0C201 19 2N2926 1/9
BFY52 1/9 0C202 1/9 2N3708 1/9

All the above types are available at {6 for £1.
Brand New. Individually Tested.

ANTEX SOLDER IRON

This is 2 lightweight iron fitted with a

I5 watt nickel plated bit. It has been de-

signed to enable you to weld reliable joints
accurately.

Special low price. Model CN240 volts.

ACT Now 29’11

MONEY BACK GUARANTEE, P.& P. 1/~

J. M. King (U), 17 Buckridge
Portpool Lane, London, E.C.1

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TV components, speakers and
cabinets. Computer panels—long leads, NOT
printed circuits. Transistors, resistors—newand
recovered. State vour requirements. S.AE.
for details MAIL-MART, 6 Easthourne Road,
Pevensey Bay, Sussex.

BUILD IT in n DEWDBOX quality cabinet
2in x 24in x any length, bEw LTD,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now—right now.

SPEAKER CABINET BARGAIN

Beautifully finished in Straight
Grained Teak Veneers with har-
monising material front. Spare
baffle for any size of speaker up to
10 X 6.ins. Size 16 X 8 X 6 ins.
Only 67/6d each or 2 at 62/6d each,
carr. free. Send for free and ilfus-

trated lists. ALBION ELECTRONICS SUPPLIES,
16 Albion Road, Birchington, Kent.

—————POWER SUPPLIES

Professional grade silicon transistor
power supply modules. Units consist of
p.c. board assembly size 6" x 3}". 240 Volts
AC input. DC Voltage adjustable from 9-13
Volts at max 250mA. No load to full load
voltage change less than 1%. Ripple less
than 2mV. £S. 2, éd. each.

Also available PEAC Op. Amps. 34/~ each,

WEST
P.0. BOX 7, RICKMANSWORTH, HERTS

FOR SALE

NEW CATALOGUE No. 13, containing credit
vouchers value 10/-, now available. Manu-
facturers’ new and surplus electronic and
mechanical components, price 4/8, post free.
ARTHUR SALLIS RADIO CONTROL LTD.,
28 Gardner Street, Brighton, Sussex.

MADE

MORSE T !I!

FACT NOT FICTION. If you start RIGHT
you will be reading arnateur and commercial Morse
within a month (normal progreas to be expected).

Using acientitlcally prepared 3-speed records you
automatically learn to recognise the code RHYTHM
without transiating. You can’t help it, it's as easy as
learning a tune. 18 W.P.M. in 4 weeks guaranteed.

For details and course C.0.D. ring B.T.D. 01-660 2898
or send 8d. stamp for expianatory booklet to:

G3HSC (Box 19), 45 GREEN LANE, PURLEY, SURREY

WANTED

CASH PAID for New Valves. Payment by
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell, Londonm, W.7.
01-587 5400/2971.

“PRACTICAL ELECTRONICS”, April 1968,
G. WILKINSON, Deepwell House, West
Chinnock, Crewkerne, Somerset.

LARGE SUPPLIER
OF

SERVICE SHEETS
T.¥., RADIO, TRANSISTORS, TAPES, CAR RADIOS
5/- EACH, MANUALS FROM 10/-
PLUS LARGE S.A.E.
(Uncrossed P.O.'s please, original
returned If service sheets notavailable.)
FREE TV FAULT TRACING CHART OR TV
LIST ON REQUEST WITH ORDER

C. CARANNA
71 BEAUFORT PARK, LONDON, N.W.11

MAIL ORDER ONLY

S8ERVICE SHEETS. Radio, TV, etc., 8,000
models. List 2/-. S.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

SERVICE BHEETS (1925-1970) for Televisions,
Radios, Transistors, Tape Itecorders, Record
Players, etc., by return past, with free Fault-
Finding Guide. Prices from 1/—. Over 8,000
models available. (atalogue 2/6. Please send
S.A.E. with all ordersfenquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, Lb Shep-
herds Bush Rd., London, W.6. SHIE 8441.

APPOINTMENTS

LONDON BOROUGH OF EALING

SOUTHALL COLLEGE
OF TECHNOLOGY

DEPARTMENT OF ELECTRICAL
AND ELECTRONIC ENGINEERING

LECTURER |

Required from Ist September, 1970 to teach,
initially, Electronics and Television Servicing
to Inter and Final C & G 47/48 Course
students. To assist with development of
new Radio, Television and Electronics
Technicians’ Course (C & G 434) and
tuition of these students. Recognised
qualification to at least Final Certificate
C & G Course 47, 48, or 49 level, or a
relevant Higher National Certificate and
appropriate industrial experience sought.
Teaching experience advantageous.

Salary £1,195-£2,165 inc. L.A. subject to
qualifications and experience.

Further details and application form (return-
able quoting Ref. E/LI/09/2] by 29th lune)
from Registrar, Southall College of Tech-
nology, Beaconsfield Road, Southall.

EDUCATIONAL

ENGINEERS. A technical certificate or
qualification will bring you security and much
better pay. Elem. and adv. private postal
courses for C.Lng., A.M.[.LE.R.E., A.M.S.E.
(Mech. & Elec.), City & Guilds, A.M.1L.M.T,,
A.1LO.B. and G.C.E. exams. Diploma courses
in all branches of Engineering—Mech., Elec.,
Auto, Electronics, Radio, Computers,
Draughts., Building, etc. For full details write
for FREE 132-page guide, BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 125K), Aldermaston Court,
Aldermaston, Berks.
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EDUCATIONAL (continued)

RECEIVERS AND COMPONENTS

TELEVISION

This private College provides efficient theoretical and prac-

tical training in Radio and TV Servicing. One-year day courses,
commencing in Sept., January and April, are available Yor
beginners, and shortened courses for men who have had
previous training. Write for free prospectus to:—

London Electronics College, Dept. LX/3. 20 Penywern

Road, Earls Court, London, S.W.§

Tel. 01-373 8721

QET INTO ELECTRONIC8 — big opportunities
for trained men. Learn the practical way with
low-cost Postal Training, complete with equ;p-
ment. A.M.I.E.R.E,, R.T.E.B,, City & Guilds,
Radio, T/V, Telecoms., etc. For FREE 100-
page book, write Dept. 856K, CHAMBERS
COLLEGE, College House, 29-31° Wrights
Lane, Kensington, London, W.8,

HI-FI EQUIPMENT

8HURE Cartridges. Post Free. M3D £4.19.6,
M44/5/7 £7.10.0. M44E £8.17.6. M55E £9.17.6.
M75E/2 £16.10.0. GOLDRING G 300 £7.17.6.
Garrard SP. 25 Mk. 11 £10.17.6. AP.75 £16.17.6.
Teleton SAQ 203E £19.16.0. P. & P. 7/6.
ULTIMATE ELECTRONICS. 33 Achilles
Road, London, N.W.8, Mail Order Only.

SITUATIONS VACANT

AMLER.E, AMS.E. (Llec), City &
Guilds, G.C.E,, etc., on *’Satisfaction or Refund
of Fee” terms. Wide range of Home Study
Courses in Electronics, Computers, Radio,
T.V., etc. 132-page Guide—FREE.
state subject of interest. BRITISH
INSTITUTIE OF ENGINEERING TECH-
NOLOGY (Dept. 124K), Aldermaston Court,
Aldermaston Berks.

BOOKS AND PUBLICATIONS

AMATEUR ORGANIST, Fab. . for organ
enthusiasts. Send stamp for FREE specimen
co%)'loto Dept. G3, Amateur Organist, P.0, Box
9, Romford, RM5 8UT.

SURPLUS HANDBOOKS

19 set Circuic and Notes ...... 7/~ P.P. 9d
1155 set Circuit and Notes .. T/- P.P. 9d
H.R.O. Technical Instructions .. /- P.P. 9d

38 set Technicat Instructions.... &/- P.P, 9d
46 set Working Instructions. ... é/- P.P, 9d
88 set Technical Instructions. ... 7/6 P.P. 9d

BC. 221 Circuit and Notes...... é/-P.P, 9d
Wavemeter Class D Tech. Inscr 6/ P.P. 9d
I8 set Circuit and Notes ...... 6/- P.P. 9d
BC.1000 (31 set) Circuit & Notes é/- P.P. 9d
CR.100/B.28 Circuit and Notes 10/6 P.P. |/.
R.107 Circuit and Notes........ 7 d
A.R.88D. Instruction Manual . ,..
62set Circuit and Notes ...... 5

52 set Sender & Receiver Circuits 8/-postires
Circuit Diagrams 5/6 each post free.
R.EFL6/A, R.1224/A, R, 1355 R.F. 24, 25, & 26.
A.1134, T.1154, CR.300, BC.342. BC.3l12.
BC.348.LE.M.P, BC.624, 22 ser.

Colour Code Indicator 2/6P.P. 6d.

S.A.E. with all enquiries please

Postage rates apply to U.K. only.

Mail order only to:
Instructional Handbook Supplies
Dept. P.E., Talbot House, 28 Talbot Gardens

Leeds 8

Established 1891

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the | € § trained man.
Let | C S train YOU for a well-paid post in this expanding field.
1 CS 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, Electronics, Computers, etc. Expert coaching for:
* C.&G. TELECOMMUNICATION TECHNICIANS' CERTS.

LR R

C.& G. ELECTRONIC SERVICING.
R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
RADIO AMATEURS’ EXAMINATION

* P.M.G. CERTIFICATES IN RADIOTELE.GRAPHYv

Examination Students coached until successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own 5-valve receiver, transistor portable, signal generator, multi-
meter and valve volt meter—all under expert guidance.

POST THIS COUPON TODAY and find out how | C S can help YOU in your
career. Full details of | C S courses in Radio, Television and Electronics will be

sent to you by return mail.

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

INTERNATIONAL |
CORRESPONDENCE

SCHOOLS

ADDRESS

OF KNOWLEDGE

international Correspondence Schools
(Dept. 152), Intertext House, Stewarts Road,

Block Capitals Please

London, S.W.8.

I

|

A WHOLE WORLD |
AWAITS You'! |

AMAZING VALUE

ALL NEW FULL SPECIFICATION DEVICES

Intograted Circuits complete with data:
GE PA230 Audio Preampiifier .. .. ls8

GE PA234 1W Audio Amplifier .1

GE PA237 2W Audio Amplifier .
Plessey S1402A Preamp and 2W Amp
equivalent to I.C.10 .. oo oo

MEL 11 Photo Darlington Amp .. 96

TTL Microcircuits for 5V Supply:
8N7400, SN7410, 8N7420, 8N7451

18/8 each
BN7473 aa aa aa oo .. 818
Connectors for GE and TTL i.c.'s oo -
High Quality low cost transistors:
GE 2N5172 NPN 200mwW oo aa 19
ME 0412 PNP 200mW .. .. 89
TI 2N4059 PNP 250mW ao aa 30
MUL BFX86 NPN 800mW .. aa 6/-
MUL BD124 NPN 15W .. . .o 1g/-
B 2N3055 NPN 115W .. aa .. 14/8
Triaca for full wave power control:
RCA 40669 8A 400V .. 5o .. B4/
RCA 40583 Trigger Diode ao ao 5/3
Plastics rectifiers tor power supplies:
1N 4820 1-5A 400V Si Rectifier a0 2/0
W005 1A 50V full wave bridge 8i T8
PD40 2A 400V full wave bridge 8i L. 15/-

JEF ELECTRONICS

York House, 12 York Drive, Grappenhsll, Warrington
Lancs.

C.W.0. P, & P. 1/- per order. Mail Order Only
Money back If not satisfied

MAINS POWER PACKS suitable for transistor
amplifiers. 240 a.c. input. Nominal 24V d.c.
350 m.a, out. 36/- plus 3/6 P. & P. C.W.0.
V.S8. AUDIO, 44a High Road, Swaythling,
Southampton.

E.M.C. PRODUCTS, BOURNEMOUTH

OUTSTANDING NEW INNOVATION
FROM EM.C.

MINI-LEZ

The smallest BIG sound rotary paddle tone
cabinet yet. From £39.

S.A.E. for details of above and new illustrated
price list including stop tab assemblies, etc.

Department P.E.J
E.M.C. PRODUCTS

22 Norwich Road, Bournemouth

GUARAN
REDUCEL ES

We are the area stockists for Display Elecironics
Re-manufactured Tubes. These tubes have a
complete new gun assembly, the glass is the only
reconditioned part and that cannot wear out.

We invite enquiries from the trade or the public.
Daily 9.30-5.30. Fri. 9.30-8, closed Wednesday.
TELEVISION CITY
50 Richmond Road. Kingston, Surrey
Teiephone 01-546 3961 (100 yards from station)

R & R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152
VALVES BOXED, TESTED & GUARANTEED

EBF80 3/~ PCC84  3/- PY8| 36
EBF89  3/6 PCF80  3/- PY82 3/-
ECC82 3/- PCF82  3/6 PYBOO  3/6
ECL80  3/- PCLE2  4/- PY8O! 36
EFB0 [IQ PCLE3  4/- [VI1]] 4/
EF8S 3/- PL36 8- 30FS e
EYB6 4/~ PLBI 4/- 30P12 4/6
EZ40 46 PLE3 4- 30C1S $/=

EBC4! 4/6 PY33 3/~ 50CD6G 7/e
POST, ONE VALVE 9d. TWO TO SIX éd.
OVER SIX POST PAID,
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RECEIVERS AND COMPONENTS

EX COMPUTER PRINTED CIRCUIT
PANELS 2" x 4" packed with semi-
conductors and top quality resistors,
capacitors, diodes, etc. Qur price, 10
boards 10/-. P. & P. [/6. With a guaranteed
minimum of 35 transistors. Transistor
data included.

SPECIAL BARGAIN PACK. 25 boards
for £1. P. & P. 3/6. With a guaranteed
minimum of 85 transistors. Transistor
data included.

PANELS with 2 power transistors sim. to

OC28 on each board plus components. 2
boards (4 x OC28) 10/-.P. & P. }/6.

PYE CAR RADIO
Push Button Tuning Heart

This PRESTOLOCK §

station Push-Buteon &%

Tuner Heart with '3

Manual Over-ride is

an ideal basis for a

quality AM car radio.

Size 6iin x 4in X 2in.  25/- plus 3/~
P. & P.

9 OAS, 3 OAIO, 3 Pot Cores, 26 Resis-
tors, 14 Capacitors, 3 GET872, 3 GET872B,
| GET875. All long leaded on panels
137 x 47,

4 for 20/-. P. & P. 5/-.

EX COMPUTER “MEMORY”
CORE STORE PLANES

160 BITS £1  P. & P. 2/-
4,000 BITS £4  P. & P. 4/-

MIXED RESISTORS

250 R

PT
DIODES §X&En
10 Amp [50 PIV 4 for 10/-
20 Amp 150 PIV 4 for £I
35 Amp 450 PIV 4 for 45/-
P. & P. 1/-

BUMPER BARGAIN PARCEL

We guarantee that this parcel contains at
least 1,750 components. Short-leaded on
panels, including a minimum of 350 transis-
tors (mainly NPN and PNP germanium,
audio and switching types—data supplied).
The rest of the parcel is made up with:
Resistors 5% or better (including some 1%)
mainly metal oxide, carbon film, and com-
position types. Mainly | and | watt ...
diodes, miniature silicon types OA90,
OA91, OA95, I1S130, etc. ... capacitors
including tantalum, electrolytics, ceramics
and polyesters . . . inductors, a selection of
values ... also the odd transformer,
trimpot, etc., etc. ... These are all minia-
ture, up-to-date, professional, top quality
components. Don't miss this, one of our
best offers yet! Price 65/—. Post and Packing
6/6 U.K.; 20/~ New Zealand. Limited
stocks only.

1 HIGH STABS {, { and ! Wart,
5 5%, and Better 12/6. P. & P. 1/6

LARGE CAPACITY RIPPLE
ELECTROLYTICS CUREENT

EXTRACTOR/BLOWER
FANS (Papst)

100 c.f.m. 44" ~ 44" - 27

2,800 r.p.m.

50/- ea. P. & P. §/-

1,500 mfd [50V.
4,000 mfd 72 7/6 each
16,000 mfd 12V P.&P. 16

EXTENSION TELEPHONES

RELAY OFFER

Single Pole Changeover Silver Contacts
27 X 6" x 7", 2:5KQ coil operates on
25 o 50v, 8 for 10/-.p. &P 176

KEYTRONIGS

PRINTED CIRCUIT BOARDS for P.E. PROJECTS
All boards drilled and roller tinned complete
with layout drawing.

EXAMPLES

Marine Tachometer (May 1970) 5/- ea. Musical
Stave (May 1970) 8/- ea,

Waa-Waa pedal Vol. 4 No. 7 2/9 ea, Audio Sig.
Gen. (Sine and Square on one board) Vol. 5 No.
10 8/6 ea.

S.A.E.for List of over 36 Boards. Trade enquiries
welcomed.

P.H. ELECTRONICS, Industrial Estate,
Sandwich, Kent. Tel. 2517

NEW MODEL V.H.F. KIT MK2

19/6 ea. s "™
35/- for 2 fig.”

These phones are extensions and do not
contain bells.

MAILING ADDRESS:

52 EARLS COURT ROAD, LONDON, W.8
WAREHOUSE AND DISPATCH

01-478 8499

500 MORGANITE 100 KOHM EDGEWISE
UNSWITCHED POTENTIOMETERS. Type
56N White. Brand New Surplus to require-
ments. Ideal for Thyristor dilnming circuits.
Price 2/- each postage paid or £30 for all 500.
WILKINSON & SON, "Carinya’’, Bell Lane,
5Nsl§thampstead, Royston, Herts. Tel. Barkway

TOP PRICES PAID

for new valves and components
Write:
KENSINGTON SUPPLIES

SILIGON TRANSISTORS
1,000,000 FOR SALE

Clearance of pnp Silicon Altoy Transis-
tors from the 25300 (TO-5) and 25320
(SO-2) range and similar to the OC200-205
and BCY30-34 series. Available only from
us at a fraction of the manufacturing cost.
All these devices would normally be subject
to re-selection for industrial use but owing
to company policy change have been made
available to us surplus to requirements.
Offering these transistors in varied quantities
make them ideal for Amateur Electronics,
Radic Hams and for experimental use in
Schools, Colleges and Industry.

Supplied uncoded (no warranty by the
manufacturers). But our assurance given
that a minimum of 80%, will be found to be
good usable Silicon Alloy Transistors.
Please state preference of type, i.e., TO-5
25300 or SO-2 25320.

Approximate count by weight:
100 off —15s. (plus p. & p. 2s.}
300 off—£1 15s. (plus p. & p. 3s.)
500 off—£2 10s. (plus p. & p. 3s. 6d.)
1,000 off—£4 (plus p. & p. 5s.)
10.000 off —£35 (plus p. & p. 11s.)

Large quantities quoted for on request.
EXPORT ENQUIRIES WELCOME

All correspondence, cheques, postal orders,
etc., to

DIOTRAN SALES
P.O. BOX 5

_63a High Street, Ware, Herts.
Tel.: WARE 3442

POLYESTER CAPACITORS

400V, 0-0068, 0-0047, 0-0033, 0-0022uF, 7d.
160V, 0-0l, 0:015, '0-022, 0-033, 0-047, 7d;
0-068, 0-i, 8d; 0-1S, 0'22, 10d; 0-33, 1)}

a , 2/,

Mica: 3SOpF, ZkV 600pF, 240pF, [60pF,
|S0pF, 100pF, 62pF 30pF, 27pF, 22pF,
|0pF, 82pF 3-3pF, 6

Printed circuit type: 470pF 220pF, SOpF, 6d.

ELECTROLYTIC CAPACITORS

SO0uF can, 6V; 400uF, 6-4V; 320uF, 1OV;
30uF, 6V; 20uF 6V; BuF 6V; 4uF, 4V, 1/-,

RESISTO RS

+W 2000 2-7k, 22k, 30k, 62k, 83k, 150k, 430k;
W Ik, |~$k. 3'6k. $'6k, 27k, 47k, 68k,

60k,
TRANSISTORS
0(7:200 6/-: OC201,7/6; BCY30, 6/~; BCY3I,

16
Tested Silicon TOS and 502, Audio: high gain,
4/-; medium, 2/-, low, |/-.
Diode IN9I4 H/6. Connecting Wire, 25yd, 2/6,
C.W.0O, Post and Packing 1/6
VALECTRON
LINKS ROAD, LOWESTOFT

TRANSFORMERS. Rewound, Prototypes and
specials. To order. Reasonable prices. SAE.
Enquiries. RATCLIFFE, 18 Beech Avenue,
Thongsbridge, Huddersﬂeld Yorks.

CONNOR 8IGNAL TESTER for testing Radios,
Record Player, Amplifiers, and T/Vs. Tester
consists of Audio Amplifier, Multivibrator, a
Dectector (AM), and Test Speaker (25z).
Speed up your service with a Connor Tester.
Battery operated, £18, with probe leads, less
battery, Post free. C. “ 0. CONNOR ELEC-
TRONICS, 43 Wade Reach, Kirby Road,

Our latest Kit, improved design and performance plus (B) 367 Kensington Street Walton on Naze, Essex.
extra Amplifier Stage, receives Aircraft, Amateurs,
Mobile, Radio 2, 3, 4, etc. Bradford 8, Yorks.
This novel little set will give you endless hours of AUDIOSCAN-HI-FI loudspeaker systems for
and can be built lnl&ne evenln}z "Powered by 9 Volt v the home constructor, cabinet kits, new range
AR Rl R e BRAND NEW ELECTROLYTIC8 15/16V of Peerless speakers, speaker kit systems and
Only €8/-. P. & P. Fras U.K. onl 05, 1, 2, 5, 8, 10, 20, 30, 40, 50, 100mF, 8-5d. cross-over networks. BAF wadding and all
Postal Orders, s Y E12 series 59 resistors, Carbon Film }W necessary components. Free speaker fabric
Dept 'Cheq“ 10Q to 1MQ, 1.5d. Wirewound 5W 15Q samples on request. Send 9d in stamps to:
Gallu)n'rradlnz 80 298A Lodge Lane to 15K0Q2, 10d. Postagel/-. The C.R. SUPPLY AUDIOSCAN, Dept. PE, 4 Princes Square,
Romford, Essex CO., 127, Chesterfleld Rd., Sheffield, S8 ORN. Harrogate, Yorks.
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RECEIVERS AND COMPONENTS

{continued)

ELECTRICAL

dalyne Bargain Corner

COMPONERTS YOU WANT—WHEN YOU WANT THEM
Electrolytica Electrolytics
by.General Instruments by C.C.L.

2uF 16V 84  25uF 12V 104 1500uF 25V 8/6
10uF 12V 104 40uF 12V 104 470uF 63V 8/-
20uF 6V 104 150uF 15V 1/8 8uF 450V 2/6
20uF 15V 104 200uF 25V 2/- 32uF 250V 2/9
TRANSISTORS
2N3702 8/- MJ481 25/6 BC125 9/— 2N3055 18/~
2N3703 8/- MJ401 28/9 BC126 9/- 2N706 2/9
2N370438/8 40361 12/- BC108 2/6 2N2926 2/
BC169 2/8 40362 14/- BC109 2/8 BFY51 4/-
Rectifiers, wire ended (PIV stated)

Zeners 5% 400mW

100V 0-75A 1/8 100V 1A 2/3 all preferred values
400V 1A 8/- 1000V 1-5A 4/6 3V to 30V 4/- each
200V 1A bridge 10/-
Volume controls 1in or log: mono 2/8; stereo 8/-. All
preferred values Inseries 4-7, 10, 22,47, ete.:—4-7K
to 2:2MQ

Terma: 10 or more of each item: Deduet 20%.

P. & P. on all orders 2/—; Postal service, U.K. only.

Prompt service and satisfaction guaranteed

dalyne components et N2, e

BEST EVER 200/240 VOLT “ MAINS "
SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
Mk. 12D American Heavy Duty Dynamotor
Unit with a Mas: watt output and
giving the most Brilliant 200/240 volt perfor.
mance of all time. Marvellous for Television,
Drills, Power Tools, Mains Lighting, AC
Fluorescent Lighting and ali 200/240 volt
Universal AC/DC mains _equipment. Made at
tremendous cost for US.A. Govt. by Delco-
Remy. This magnificent machine is unobtain-
able elsewhere. Brand New and Full
Only £5.9.6 4 10/6 postage. .0.D.
pleasure, refund guarantee. Please send $.A.E.
for illustrated details.

Dept. PE, SCIENTIFIC PRODUCTS

Mount Street, Fleetwood

P.C. RECEIVER BOARDS:—PCR 1, 6 transistor ty pe
with OC44, two OC458, but less the awlio transistors,
i.e. OCRID, and twe OCBls. Rlin. - 3in. as pre-
viously advertised, transformeriess output § watt to
B ohm speaker, { watt to 20 ohm. with connecting
data to clear at 25/- each.

PCR 2, 7 transistors, 3 AF117s, 2 ACI27s, 2 AC)28s,
complementary output pair giving § watt to 5 ohm
speaker, no oscillator coil but LF. amp and audio
amp complete, size 34in. « 7}in. supplied with
cireuit diagram for 9 volt operation, 35/8 each.

PCR 3, 6 transistors, 0C44, 2 OC45s, OCR1ID,
2 OCR1s, transformerless output approx. 400 milli-
watts, overall size 3in X 5in. with vse. coil and edge-
wige volunie control on board, for 6 volt operation, no
data or circuit, only 22/8 each.

NOTE. All boards require ferrite aerial, tuning
capacitor, wavechange switch, etc. and are all as
new and unused.

Push-pull output tfansformers to match @ ELS4s,
approx. R watt rating with negative feedback wind-
ing brand, new only 10/- post paid.

250 pF postage stamp type trimmers (new) cerantic
insulation, 8d each, 4/8 doz. Ferrite slab aerials
5in. long, M.W. and L.W., requires 250pF tuning
capacitor, 3/8 each (despatched ounly with the above
boarde).

P.C. Board with 7 transistors, miniature resistors,
capacitors, etc. waa used a8 squelch switch but can
be usedl as electronic switch or light sensitive
switeh, with circuit of board, no details of mods.
brand new only 12/,

Mall Order Only All Itewns plus 1/6 post-

A. J. H. ELECTRONICS
59 WAVERLEY ROAD, THE KENT
RUGBY, WARWICKSHIRE
RUGBY 71066

The light way to tackle
heavy jobs! a rustproof
pulley hoist with super
tough alloy wheels and
mild steel construction.
Weighs only 1 Ib!

In blue, brown, or grey
Complete with 80 ft

nylon cord (10" lift)

Ideal for motorists. {Lifts
engines) — D.1.Y. enthusiasts
caravanning, houseowners,
etc. Virtually indestructible
in normal uset
IMMEDIATE DELIVERY.

only +
49);::
416

Money ret. guar.
Or 57/6 +4/6p & p
far de-luxe mode) (Ifts 2 500 Ibs.

Enclose cutting of ad. with completed coupon
and remittance to' SELECT SUPPLIES, Dept (PRE
5 Blythe Hill Lane. Catford. London, S E 6

Name
Address

Oe luxe mode! .. {tick) Colour

AUDIO EFFECTS
5 SHAW LANE, HALIFAX, YORKS.

Buy with confidence and obtain the right results.
Refunds without question if any of our products
{ail to give 1009 satisfaction.

AMATEUR BANDS ALL TRANSISTOR

SUPERHET RECEIVER KIT., No fuss, no drilling.
Just fit the components on our printed circuit. Slow
Motion tuning. Simple IF alignment. Perspex front
panel. Push pull AF amp drives your 8§ —15 ohm
speaker. Amp can be used separately. Designed to
accept a BFO signal. 1ses Denco plug in coils
2T. 0-5 to 1-54 Mhz 3T. 167 to 63 Mhz
4T. 50 to 15 Mhz 5T. 105 to 31'5 Mhz
Range 3T normally supplied with kit. Uses 9 Volt
battery. Easy step by step instructions. Complete
Kit. £8.19.6 plus 5/6 P.P. & Ins. Extra ranges
12/~ per range.

POWER CONTROLLER. Power at your finger
tips. Not merely half wave control but full wave.
A single variable control gives zero to full power.
Uses latest 15 amp 3kW triac and apecial triggering
device. Ideal for all types of lighting, fires, motora,
drills, ete. Complete with box, power socket,
cables, ete. 1In kit form with easy to follow instric-
tions £8.9.8. Ready built £9,4,6 plus 5/6 P. P. & Ins.
REVERBERATION AMPLIFIER. Self contained
transistorised, battery operated. An  entirely
different approach to sound reproduction.
Normally, sound reproduction from a single rource,
hag a flat one dimensional effect. With this unit,
proper sound delay through reverberation, tones, are
created with a truly third dimension for concert
hall originality. Two controla adjust volume and
reverberation. Simply plug microphone, guitar,
ete,, in, and the output into your amplifier. Supplied
in a beautiful walnut cabinet 7}in . din - 4}in.
£104.0. P.P. & Ins. 6/-.

VOX SWITCH. This sound operatesd switch is ideal
for mobile TX work, tape recorder switching, etc.
You speak, it switches. High and medium imp.
inputs. AF take off point. Drives your 12 volt
relay. In kit forin with full instructions 42/8,
Ready buiit, tested and guaranteed. 82/8, plus
2/6 P. P.

METRONOME UNIT. Variable beat. Listen while
you play and keep in time. Easily built, pocket
size with personal mini earphone, In kit form 27/8,
poat paid. Ready built in an attractive black and
white polythene case, 37/8 post paid.

MORSE OSCILLATOR. PC board. transistors, high
atab. components, battery carrier, ear piece. Adjust-
able tone. Just attach your key. Drives phones or
speaker, In kit form 17/8 post paid. Ready huilt
in similar case as above 28/— post pail.

STRAIGHT FROM THE PRESS. Latest Mullard
manual: Audio Amps. FM tuners, Stereo decoder,
Receiver circuita, Hi Fi, Tape, etc., ete. 32/8 post
paid.

JUST ARRIVED IN STOCK. Texas tranaistors.
Complementary symmetry. Driver, NPN, PNP
output. The set of three ONLY 8/8 post paid.
Free with every order. For liste only send 1]6
(deductible from first order).

GLASS FIBRE OPTIC

FLEXIBLE LIGHT PIPE now available in
any length. 1504 giassfibresin 0080 in. diam.
P.V.C. sheath with 3 times lower loss than
plastic fibre.
Used like wire but to convey light to remote or
inaccessible positions for inspection, panel in-
dicators, photo-electric and other applications.
Prices per ft. (Post free) -9, 5/-; 10- 49, 4/-;
50-249, 3/-. Enquiries S.AE.

SYSTEM 696 & CO.
15 BELL RD., EAST MOLESEY, SURREY

BATTERY ELIMINATORS

The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, etc. Types available: &v, 9v, |2v,
18v (single output) 39/6 each. P. & P. 2/9.
9v + 9v; 6v + 6v: or 4iv + 4lv (two separate
outputs) 42/6 each. P. & P.2/9. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 1007, safety.
R.C.5. PRODUCTS (RADIO) LTD.
{Dept. P.E,), 31 Oliver Road, London, E.17

If you have difficulty

PRACTICAL ELECTRONICS

Please place a regular order with
your newsagent or send
subscription (£2-5-0) to Subscription
Department, Practical Electronics, Tower

House, Southampton St., London, W.C.2.

obtaining

1 vyear's

BUILD YOUR CIRGUITS

VEROBOARD

—the Universal Wiring Board—
obtainable from your local Retailer
Trade enquiries to:

NORMAN ROSE (ELECTRICAL) LTD.
8 St. Chad’'s Place, Gray's Inn Road, London, W.C.1
Technical enquiries to:

VERO ELECTRONICS LTD.

Industrial Estate, Chandler's Ford, Hants
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R.S.T. VALVE MAIL ORDER CO.

BLACKWOOD HALL, WELLFIELD RD., S.W.16
SPECIAL EXPRESS MAIL ORDER SERVICE

IN21 3/6 | 28308 9/- y BCYb4 7/3 | GET116  6/- | 0C20 20/-
IN21B &/- | 280601 5/~ | BCY60 19/- [ GET118 4/- | 0C22 8/-
1N23 4/- | 28703 12/6 | BCY70 6/- | GET119  4/- | OC23 8/6
INBO 17/6 | 3N143 18/- | BCZ11 6/- | GET120 8/6 | OC24 9/-
IN263  10/- | A13769  4/- | BD121  19/- | GET887 8/6 | oc2s 716
1N266 10/ | AA129 5/- | BD123  22/6 | GET872B 6/- | 0C26 8/-

IN64D 5/~ | AAZI2 3/6 | BD124 12/- | GET873  3/- | oCos 12/6
IN726A 4/ | AAZI3 3/- | BDY1l /6 | GET870 6/~ | 0C29 14/6

7 4/6 | ACL07 5/6 | BF116  6/6 | GET880 8/ | oC30 8/
1Nae0T 481 Acize 4 | BRI 10;_ GET882 8/ | OC3p 5
18113 3/- | AC127 6/ | BF167  6/¢ | GET885 10/- | 0C36 8le
18130 2/8 | AC128 4/8 | BF173 7/3 | GEX35  4/8 | oo 1008
18131 2/6 | AC129 7/6 | BF181 6/- | GEX44  1/8 | o) HH
26220  12/6 | AC187 11/~ | BFig4  7/6 | GEX941 4/~ | 500 e
2G240 3/6 | AC188  11/- | BF180 8- | GJ3M 718 | 6cea 9/
2G301 3/6 | ACY17 4/6 | BF194 6/3 | GJ4M 7/8 0C4s u-
2G308 8/- | ACY18 4/- | BF195 5/6 | GIoM 716 oci 3
2G371B 4/~ | ACY19 5/~ | BF196 5/6 | HG1006 10/

1A 46 | ACY20 5/~ | BF197 5/6 | MAT100
2338, 10;- ACY21  4/6 | BFX12  5/6 | MAT101
26414 8- | ACY22  4/- | BFX13 /6 | MAT120

£ 3/6

6/~ | ACY2T  ©/- | BFX20 19/ | MATI21 6/- | 0C70 -
§§;‘,’. afg ACY28  4/- | BFX30 556 Mj420 22/ %;é ":f-
2N404 /- | ACY39 12/6 | gpx3s 1gj6 | MIe21 - 22/- | OCT2 3
2N247  9/6 | ACY40  4/- | Brx43 g3 | NKTI28 6/ !
IN687  4j- | ACY4l b/ | gpx4s gi3 | NKTI20 6/ | OCT4 uie
2N698  4/6 | ACY4s  7/6 | BFXes 13- | NKT138 8/3 ) OCI3 ue
aN706  3- | ADMO 8- | BFXesA 136 | NKTZ10 8/ 0C7 H
2N706A 36 | ADM® 12/~ | BFX8o 10/- | NKT211 8/¢ | €77 3/
aN708 4/~ | AD1S0 15/ | BFXss o/¢ | NXTZIZ B4 | OC78, 3o
N709 12/6 {AD1S1  7/6 | BFXs7 o8 | NKT213 8/ | OC78 Hd
aN711 /6 | AD162 7~ | BFX88 5/ | NKTZ4 44 oces A
2987 10/6 | AF108 106 | BFY20 19/ | NKT215 48

; 5 D 3-
2N1090  6/6 | AF114 6/- | BFY21  8/6 0ocs1
2N1091 /8 | AF116 /9 | BFy24 g | NKT217 8/
2N1131  B/6 2;}}2 :;g BFY41 9;3 et o
2N1132  7/6 BFY43 12 -
N1302 4/~ | AF1}8 12/~ | BFYS0  6/- | NKI2Z) gfg 0C82D -

2N2369A 5/- | ASY29 8/~ | BY213 5/- | NKT773 8/~ | oC205 8/~

9N2410 10/6 | ASY36  5/6 | BYZI1  5/- | NKT777 7/6 | 0C206  14/6

oN2411 6/ | ABYS0 8/~ | BYZIIN 7/6 NKTBOllso 00207 716
20/—

N ASY63  4/9 | BYZI4  27/8 | o78B 716 -
3,;3232 ?52 ABYS4  4/9 | BYZ16 35/- | ab 396 %;7701 231_
9N2646 11/6 | ABYS6  68/- | BYZ16 17/6 | oAlo HE (| G2 A
2N2696  6/3 | ASY62 6/- | C111 13/- | 0A47 2/~ | groT 8-
9N2866 12/~ | ABY86  6/6 | C20A 12/6 | 0A70 16 | Sieuo o
2N2904  7/6 | ABZ17  13/6 | CRS1/06 5/- | 0AT1 2/- | ghra0s 776
2N29044 8/~ | ABZ20  7/3 | CR4B  37/6 | OA7S 20- | g1050F 708
2N2006  8/- | ABZ21 76 | C810B  67/6 | OAT4 4= | Sreaa o
2N2907  7/6 | ABZ23  19/6 | CViol 6/~ | OA79 19 | 81722 255
2N2926  3/- AUY10 19/8 | Cvasa 20/~ | OaSI 1/6 gx“l 1‘1_
2N2924  4/6 | BC1O7 3/6 [ CV2164 32/8 | OASD 1s | XS0 H ba
2N3014  7/6 | BC108 3/6 | CV2160 32/8 | OA86 4= | e
2N3054 11;- | BC1og 3/6 | CV2279  10/8 | OABO 1/8

9N3055 14/ | BC113 6/3 | CV2923  4/6 | 0A9) 1/6 | 8X831UC 10/-
2N3705 4/ | BC116  8/6 | CV4073  3/- | OA95 1/6 | BX680T  4/-

aN3706  4/6 | BC116  11/8 | CV4074  3/6 | 0A200  2/- | BX634WK 8/-
2N3707  4)- | BCl18  6/6 | CV7I08 80/- | 0A202 2/~ | BX763  15/-
SN3t0s 4 | BE121 4/- | CV7100 75/- | OA210  6/6 | BZ33C  12/-

/- BC122  4/- | CV7183 30/ | 0A211  10/- | VI6/IOP 10/-
2N3709 4/~ h

Noals s |BCiz6 13- | Cvrsa4 10/- | 0AZ201 10/~ | V30)201P 9/6
2N3820 20;- BC140  1}/- | CV7341 6/~ | OAZ202 7/6 | XAJ22 6/
oN3823  17/- BC146 15/~ | CV7347 4/- | OAZ203  8/- | XA124 4/
Noeos JNSIBCI4T  4/9 | CV7361 12/6 | 0AZ204 8- | XAl4Z  O/-
N 0s 108 | BCI48 418 | D246 7/6 | OAZ207 10/- | XA143  ©j-

/I~| BC149  5/- | DD008  6/8 | OAZ208  6/6 | XAL62 b/~
2N5027  10/8 | BC157  4/- | DD007  8/- | OAZ210  6/6 | XA162  8/8
2N5028  11/6 | BC160  12/6 | DD008  7/6 | OAZ222 9/6 | XB101  8/8

2N5307  7/8 | BCY31 8/- | GD3 8/6 | 0AZ224  8/6 | XB121 8/8
2N5308  7/6 | BCY32 7/6 | GD4 7/- | 0AZ241  7/6 | XK506  B/-
2N5309 11/~ | BCY33  6/- | GDb 6/6 | 0AZ242 4/6 | XK5618 6/~
28006 14/- | BCY34  5/- | GD8 6/- | OAZ246  4/6 | Z2A82CR  5/-
28013 15/~ | BCY38  5/6 | GD8 5/- | 0AZ200 8/~ | ZR24 12/8
28013A 16/6 | BCY39 7/~ | GET102 5/- | OC16 16/~ | Z832A 8/~
28301 12/6 | BCY40  7/8 | GET113  5/- | OC16T  16/6 | ZT21 6/
28304 9/- | BCY42  3/- | GETII4 4/- | OC19 8/8 | ZT43 /-

TRANSISTORS (POSTAGE, PACKING & INSURANCE) 1/3 PER ORDER

SEND S.A.E. FOR LIST OF 3,000 TYPES—
VALVES, TUBES AND TRANSISTORS

VARI-STAT

THERMOSTATIC

SOLDERING IRON

HIGH PRODUCTION MINIATURE
MODEL D. 50 WATT

Weight .. 2oz

Heating time 50 seconds

Bit Sizes 1/16”, 3/32", 1/87, 3/16", 1/4"
Nickel or Iron Plated

Voltage .. 250 to 12 volts

Price .. .. .. .. 66/-
HIGH PRODUCTION INSTRUMENT
MODEL H. 150 WATT

Weight .. 6oz

Heating time 1 min. 45 sec.

Bit Sizes 3/16”, 1/4", 3/8", 7/16"

Nickel or Iron Plated

Voltage .. 250 to 24 volts

Price .. .. . .. 95/-

OTHER VARI-STAT IRONS:

Miniature Model M 50 watt Push-in Bits 1/32”
1/167, 3/32”

Instrument Model B 70 watt Bit Size 11/64”

Industrial Model I 500 watt Bit Size 5/8”

CARDROSS ENGINEERING CO. LTD.

Woodyard Road, Dumbarton
Phone: Dumbarton 2655

(3215 JeH) NOYI IYNLYINIW

The most accurate
pocket size

CALCULATOR
in the world

The 66 inch OTIS KING scales give
you extra accuracy. Write today
for free booklet, or send 82/6 for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. Pe29)
54 Dundonald Road, London, S.W.19

BAKER 12in. MAJOR £8

The remarkabie quality and performance
of the ""Major"” makes possible truly
brilliant and rich sound from a single
loudspeaker. It recreates the entire
musical spectrum from 30 to 14,500 c.p.s.
The unit consists of the latest double
cone, woofer and tweeter cone together
with a special Baker CERAMIC mag-
net assembly having a flux density of
14,000 gauss and a total flux of 145,000
Maxwells. Bass resonance 45 c.p.s.
For Hi-Fi or P.A. Rated 20 watts.
Voice coils available 3 or 8 or {5 ohms.

Major Module 30-17,000 cps with

tweeter, crossover, baffie
19 12tin. andinstructions. ‘ I o‘ l9'6

TERMS OPEN DAILY TO CALLERS
C.W.O. [Mon.-5ac.9a.m.-5.30p.m. Closed Sac. 1.30p.m.-2.30p.m. ::,';:,,‘%,?:;Ep for Ba k e f R ep U C e [ S l. I d
.0.D. Tel. OI-
no C.O.D ¢l. 01-769 0199/1649 Bensham Manor Road Passage, Thornton Heath, Surrey.  01-684-1665
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Andover, Hants.
East Africa

mutilated condition or 1n an

VALUABLE NEW HANDBOOK
T0 AMBITIOUS

ENGINEERS

of “Engineering Opportunities” ?

FREE

Have you had your copy

The new cdition of “ENGINEERING OPPOR-

TUNITIES’’ is now available-

without charge-—

to all who are anxious for a worthwhile post in
Engincering. Frank, informative and completely
up to date, the new “*ENGINEERING OPPOR-
TUNITIES”’ should be in the hands of every
person engaged in any branch of the Engincering
industry, irrespective ofage, experience or training.

On ‘SATISFACTION OR
REFUND OF FEE’ terms

Thisremarkablebook gives detailsofexaminations
and courses in every branch of Engincering,
Building, etc., outlines the openings available and
describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

ELECTRONIC ENG.
Advanced Llectronic Ing.
Gen. Electronic Eng.— Ap-
plied Electronics — Praciical
Electronics — Radar Tech.
Frequency  Modulation
Transistors.

ELECTRICAL ENG.
Advanced Electrical Eng.
General ELlectrical Eng. —
Installations — Draughtsman-
ship — Hluminating Eng.
Refrigeration — Elem. Llec
Science — Llec. Supply —
Mining Elec. Eng.

CIVIL ENG.

Advanced Civil  Eng.-
General Civil Eng. — Muni-
cipal Eng. — Structural Eng.
—Sanitary Eng.— Road Eng.
— Hydraulics — Mining —
1Water Supply — Petrol Tech.

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualification would increase your earning power? NAME
AMILERE., BSc(Eng) AMSE. AMILPE, AMIMIL, ARILBA,

ALOB., AMILEx, ARICS, MRSH., AMILED, K AMIMunE, K CENG,

CITY & GUILDS, GEN. CERT. OF EDUCATION, ETC. IADDRESS

BRITISH
3164,

Stationery and Office Supplies Ltd.
Practical Electronice is soll subject to the following conditions,
otherwise disposed of by way «f Trade at more than the recommended selling price shown on t
nauthoris

RADIO & T.V. LNG.
Advanced Radio — General
Radio— Radio & TV Servicing

— TV Lnginecring — Tele-
connunications  -—  Sound
Recording -— Automation —
Practical  Radio — Radio

Amateurs’ Examination.

MECHANICAL ENG.
Advanced Mechanical Eng.
Gen. Mech. Eng.—Mainten-
ance Eng. — Diesel Eng. —
Press Tool Design — Shect
Metal Work — Welding
I'ng. Pattern  Making —
Inspection ~ Draughismanship
— Metallurgy — Production
Lng.

AUTOMOBILE LNG.
Advanced Automobile Eng.—
General Auto. Eng. — Auto.
Maintenance — Repair
Auto. Dizsel Maintenance
Auto. LClectrical Equipnient—
Garage Managenient.

THIS BOOK TELLS YOU

Y HOW to get a bet
ing job.

ter paid, more interest-

Y HOW to qualify for rapid promotion.

Y HOW to put some
and become a key
easily.

letters after your name
man . .. quickly and

Y HOW to benefit from our free Advisory

and Appointments

Depts.

% HOW you can take advantage of the
chances you are now missing.

Y HOW, irrespective of your age, education
or experience, YOU can succeed in any
branch of Engineering.

164 PAGES
CAREER -

PRACTICAL
EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Elecironics, Radio, T.V. Etc.,
A.M.LE.RE. ity & Guilds
Radio Amateurs” Exam.
R.T.E.B. Certilicale
P.M.G. Cenlificate
Practical Electronics
Electronics Engineering
Practical Radio
Radio &Television Serviting
Automalion

OF EXPERT
GUIDANCE

INCLUDING
TOOLS

The specialist Elcc-

tronics Division of

B.LE.T.

NOW offers vou a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

B.I.E.T.

You are bound to benefit from reading
H“ENGINEERING

TIES® — send for your copy now
FREE and without obligation.

POST COUPON NOW!'
TO B.L.E.T. 316A, ALDERMASTON COURT,

ALDERMA

OPPORTUNITIES.”

STON, BERKSHIRE.

OPPORTUNI-

ENGINEERING OPPORTUNITIES

I am interested in (state subject,

Please send me a FREE copy of “ENGINEERINGI

Published approximately on the 15th of each month by TPC Magazines Ltd., Fleetway House, Farringdon Street, London, E.C.4
Sole Agents for Australia and New Zealand—®@ordon & Gotch (A/sia) Ltd. : South Africa-—Central News Agency Lid. :
Subscription Rate (including postage) : For one year to any part of the world £2 5s. 0.
namely, that it shall not, without the written consent of the Publishers first given, be lent, resold, hired out or
he cover, and that it shall not be lent, resold or hired out or otherwise dieposed of in a
wer by way of Trade, or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.L.LE.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD

Printed in England by The Chapel River Press,
Rhodesia and Zambia—Kingstons Ltd.

INSTITUTE OF ENGINEERING TECHNOLOGY I .................................................................... I
ALDERMASTON COURT, ALDERMASTON, BERKSHIRE



HENRY'S RADIO LT

ENGLAND’'S LEADING
COMPONENT AND

1EQUIPMIENT CENTRES

COMPLETE STEREO SYSTEM FOR £39.10.0

HENELEC 5-5STEREO AMPLIFIER. Inputs for ceramic cartridge, ANX/Tuner.

Qutput for 8 to |5 ohms speakers. Silver with black and woo
ﬁniih, British made. Size 12%in 3zin 65in.  Fitted headphone
socket.
Complete system comprises 5-5 amplifier. Garrard 3000 or model 50 with
9TAHC diamond cartridge. Pair E.M.I. 10W speakers, twin tweeters and
crossover with polished wood cabinets [8in I'lin 7in. Also plinth
and cover.

® Complete stereo system (Rec.

Price £50), £€39.10.0, p.p. 20/-.
@® Amplifier only, £13,19.6, p.p. 7/6.
@® DHO2S recommended stereo
phones, 45/—.

BUILD THIS VHF FM TUNER

5 MULLARD TRANSISTORS 300kc/s BAND-
WIDTH. 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.

PARTS TOTAL COST DECODER £5.19.6,
£6.19.6. ASK FOR {FOR STEREQ)
BROCHURE No. 3. P.P. 3/-.

P.P.3/6.

HENRY’S LATEST CATALOGUE E ——4,
NEW PRINT—NOW 350 PAGES | UL Y00

HLICTROMC COMPORITS & 10ARPHNG CATAAGOU

% COMPONENTS
% EQUIPMENT

% SPECIAL OFFERS
% TESTGEAR

% MODULES

EVERYTHING FOR THE CONSTRUCTOR

Complete with 10 - value discount vouchers for use with
purchase. Price 7/6, p.p. 2/-.

WHY NOT SEND AWAY TODAY!

New printed circuit design with

full power output. Fully tuneable BUILD

on both MW/LW bands. 7 YOURSELF
Mullard  transistors. Fitted 5in

speaker. Room filling power.

Easy to build with terrific results. QUALITY
Two colour leathercloth cabinet

with silvered front. All local and RADIO
continental stations. Complete
detailed instructions.

Total cost £6.19.6. p.p. 6/6.

Ask for Leafler No. |

SINCLAIR

EQUIPMENT 530. £75/- cach;_scereo 60, £8.10.0; PZS, 79/6;
76, £6.19.6; 750, £5.9.6; PZ8, £5.19.6.

SPECIAL OFFER  Twe of Z30, stereo 60, PZ5 (usually £23.10.0) £19;

e ot with PZ6 in place of PZ5, £21.

Complete range of amplifiers and preamplifiers in stock. All detailed in

catalogue above.

25W and 50W RMS SILICON
AMPLIFIERS

LOOK AT THE SPECIFICATIONS:
@ 0-3%, distortion at full power.

® —IdB |lc/s to 40kc/s at full power
® Response — [dB | 1¢/s—100ke/s.

PA25—I10 silicon transistors; differential
input; 25W r.m.s. into 8 ohms, 700mV input.
Size only Sin 3in x 2in. Four-hole fixing.
and harness.

PASO—I2 transistor version, 50W r.m.s. into 3-4 chms
MU442—power supply for one or two PA2S or one PASO.
@ PA25, £7.10,0. @ PASO, £9.10.0, @ MU442, £6.

NO SOLDERING-JUST PLUG CONNECTORS

Supplied with edge connector

TEST EQUIPMENT FOR YOUR HOME

AF}05 50kV multimeter (lllus.),
price £8.10.0, p.p. 3/6; leather
case, 28/6.

200H  20k/V  multimeter, price

£3.17.6, p.p. 3/-, case, 12/6.

TE20D R.F, Generator (lllus.
£15, p.p. 7/6.

TE22D Matching Audio Generator,
price £17, p.p. 7/6.

TE6S Valve Voltmeter,
£17.10.0, p.p. 7/6.

Full details and complete range in

catalogue.

price

YOU CAN SAVE 25°, W.ith brand new GARRARD

units (post ext. 7/6).

SP25 Mk, Il £11.9.6; AP75, £16.19.6; SL65B
£14,19.6; SL72B, £25; A70 Mk. I, £11.19,6.
SPECIAL—Above with sonotone 9TAHC diam.,
add £2; with magnetic, add 70/-; with Goldring
G800, add £8.10.0.

Also—Fitted with 9TAHC diamond, Model 50,
£8.10.0; 3000LM, £9.15.0. Plinths/covers:
Sctandard, 99/6, p.p. 4/6; Deluxe, £8,10,0,
;\.790.)6/-; SL72B type, £8.10.0, p.p. 6/- (Not for

HENRY’S STOCK EVERY TYPE OF
COMPONENT YOU NEED.
A CATALOGUE IS A MUST!

’ ’ ’

STOCK LIST
—NO. 16/17 ON
REQUEST

FRE

Choose (_rom i00 com_plete stereo systems—complece
r;lx'nge of individual units also in stock. Demonstrations
all day.

100 STEREO SYSTEMS

LOW CASH AND CREDIT/HP PRICES
(Credit terms from £30 purchase
callers only)

HENRY'S RADIO LT,

=210

SCOOP— New |
British made 3-speed mains-operated
tape machine. Fitted Marriote XRPSI7
and XESII }in track heads. Piano key
operation. Designed for the home
constructor. Operates with up to 7in
spools vertically or horizontally. Size
13in x 10in 53in.

PRICE £13.19.6, p.p. 106.

TRACK TAPE DECKS

Mail Order Dept, Electronic Companents and
Equipment, and Electronic Organ Dept.

303 EDGWARE ROAD, LONDON W2.

Telephone: 01-723 1008/9
Open Mon-Sat. 9am ~6pm. Thurs. am-1pm

ELECTRONIC ORGANS

* MODERN ALL BRITISH TRANSIS-
TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT

* TEAK VENEERED CABINETS FOR
ALL MODELS

* 49 NOTE, 61 NOTE SINGLE
MANUAL DESIGNS ALSO TwWO
49 MANUAL NOTE

* KITS AVAILABLE IN SECTIONS AS
REQUIRED

* HP and CREDIT SALE FACILITIES.

* FREE 16-PAGE BROCHURE

Covering organs in kit form and ready built—write or
phone to ORGAN DEPT. Ask for Peter Elvins.

High Fidelity and Audio Centre
309 EDGWARE ROAD, LONDON W2,
Telephone: 01-723 6963

Open all day Saturday.




