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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” (4.75 mm)
diameter, detachable copper
chisel-face bit*.

Standard temp. 360°c at 23
watts.

Special temps. from 250°%—
410°c.

*Additional Stock Bits

(illustrated) available

COPPER
(

B3 i —32mm CHISEL FACE
B 14 & — 24 mm CHISEL FACE

» SCRE
B24 & — 476mm ICREWDRIVER

B12 & — 4.75mm  EvELET BT

B58 % " — 6.39% mm CHISEL FACE

LONG LIFE

B42LL & — 475mm  CHISEL FACE

CHISEL FACE

CHISEL FACE

. SCREWDRIVER
B4 LL % — a75mm FAcE

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

Write for
D C O L price /ist
Thega Trose Sors) and
catalogue

ADCOLA PRODUCTS LTD.,
(Dept. L ), ADCOLA HOUSE, GAUDEN RD., LONDON, S.W.4.
Telephone: 01-622 0291/3 - Telegrams: Soljoint London Telex e Telex: Adcola London 21851

EX RENTAL TV’s

17" 2YEARS’'GUARANTEE 19"
SLIMLINE
foLSI%Lr!Es FREE ILLUSTRATED 405/625
LIST OF TELEVISIONS BBC 2
£11.10.0 177—19"—21"—23" 39 gns.

WIDE RANGE OF MODELS [t

SIZES AND PRICES
DEMONSTRATIONS DAILY , ~
CARR. [NS. ="“

30/-

STEREO RECORD
PLAYER CABINET &
MATCHING EXTERNAL
SPEAKER CABINET  £5.19.6

TWO-YEAR GUARANTEED
REGUNNED TUBES

70° & 90° 14in.—79/6, 17in.—99/6,
21in.—109/6. 110°17in., 19in. & 2lin.
—109/6. 23" (not bondedo)/—I19/6.

Clothcovered. Two tone Ballue/BIack

Size 143" 24" 81", P. 0/6 Exchanged Bowls. Carr.
SPEAKERS GALORE BRAND NEW 10/-, P. & P. l/-. .2y7 81,
0n,3",5" ,7"-4"and 8" <3730

TRANSISTOR CASES. 4 FOR €. Cloth covered & plastic.  Size
947 % 647 % 34", P.& P. 9/6.

RECORD PLAYER & TAPE MOTORS (0/- BRAND NEW P.&P.J3/6.

TRANSISTORS 2/6 EACH. OC44, OC45, OC71, OC81, OC8ID, AFI 14,
AFI17, ACI28.

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

PHOTOELEGTRIG KIT

CONTENTS: 2 P.C. Chassis Boards, Chemlcz\lu, Etchlng Manunl ]n(ra-Red Photo-
transistor, Latching Relay, 2 T 8, Gain Centrol,

Ternminal Block, Elegant Case, Screws, etc. In fact everything you need to build a
Bteady-Light Photo-8witch/Counter/Burglar Alarm, etc. (Project No. 1) which can be
modified for modulated-light operation.

N PHOTOELECTRIC KIT

39/6

Postage and Pack. 2/6 (UK)
Commonwealth:
SURFACE MAIL 3/6
AIR MAIL £1.0.0

Australla, New Zealand
8. Africa, Canada and U.8.A.

Also Essential Data Circults
and Plans for Building

10 Advanced Designe

PROTOELECTRIC
BURGL AR ALARM
(INVISIBLE BEAM TYPE)

-
[
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INVISIBLE BEAM OPTICAL KIT

Everything needed (except piywood) for building: 1 Invisible-Beam Projector and
1 Photocell Receiver (as Illustrated). Suitable for ail Photoelectric Burglar Alarms,
Counters, Door Openers, etc.

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

LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: Asabove. Twice the range of standard kit. Larger Lenses, Filter,
etc, Price 20/8, Postage and Pack. 1/6 (U.K.). Commonwealth: SBurface Mail
2/6. Air Mail 10/-.

JUNIOR PHOTOELECTRIC KIT

Versatile Invisible-beam, Relay-less, Steady-light Photo-S8witch, Burglar Alarm,
Door Opener, Counter, etc., for the Experimenter.

CONTENTS: Infra-Red Sensitive Phototransistor, 3 Translstors, Chassis, Plastic
Case, Resistors, Screws, etc. Full Size Plans, Instructions, Data Sheet '10 Advanced
Photoelectric Deslgns'".

Price 18/8, Postage and Pack. 1/6 (U.K.). Commonwealth 2/-; Ajr Mail 4/-.

JUNIOR OPTICAL KIT

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

Price 10/6. Post and Pack. 1/6 (U.K.). Commenwealth: Surface Mail2/-; Air Ma}l4/-

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

Send a S.4.E. for full details, a brief description and Photographs of all Kits and alt
52 Radio, Klectronic and Photoelectric Projects Assembled.




New for Project 60
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the world’s first high fidelity phase lock loop FM tuner

it has always been our policy at Sinclair Radionics to employ new and
highly advanced circuitry in our products so that we can offer better
performance at competitive prices. Our new F.M. tuner is the first in
the World to use the phase lock foop principle. We have also incorpor-
ated such advanced features as varicap diodes for the tuning, printed
circutt coils for the tuner and LF. strip, A.G.C., A.F.C., an excellent
squelch circuit to silence the tuner between stations, an Integrated
Circuit stereo decoder and the option of remote control and push
button switching.

The phase lock loop principle was first applied to receivers for reception
from satellites because of the important improvements in signal to
noise ratio that could be obtained by this technique. In addition there
were the benefits of greatly improved selectivity and sensitivity. The
Project 60 tuner, as the specifications show, is unsurpassed by any
‘tuner now available yet we are able, because of the new circuitry,
to sell the product ata fraction of the price.

From the high fidelity point of view this new circuit has the very im-
portant advantage of very much lower distortion than any other tuner
known to us.

A voltage controlled oscillator (V.C.0.) in a phase lock loop tuner is
kept in phase with the incoming signal by a phase comparator or
detector which compares the two and feeds a control voltage to the
oscillator. This control voltage 1s the audio output in the case of an
F.M. signal. Since it is possible to design a V.C.O. which has an ex-
tremely linear voltage to frequency transfer characteristic excellent
audio fidelity can be readily achieved. Furthermore, the oscillator can
track a signal whilst completely rejecting a nearby stronger signal
which would cause interferencein a conventional receiver.

In use the tuner is especially attractive because the squelch circuit
gives complete silence between stations and because fine tuning is
accomplished automatically by the tuner. Accurate tuning is therefore
ensured.

The use of an integrated circuit for the stereo decoder part of the

. circuit helps to give improved performance as it enables us to use a far
more sophisticated circuit than would otherwise be possible. In
particular stereo separation is excellent. Switching from mono to
stereo Is automatic and is indicated by a bulb.

The Project 60 tuner is supplied completely built and tested and ready

to be mounted into any cabinet you choose. It may be used with any
high fidelity amplifier including of course the Project 60 amplifier
systems. The remarkable selectivity and sensitivity will make it possible
o receive stereo transmissions in many more arbas and foreign broad-
casts will also be received far more readily. It is worth remembering
that the Project 60 tuner will operate well on only a few inches of
wire in most areas should this be necessary.

Project 60 F.M. tuner specifications
Number of transistors 16 plus 20 in I.C.
Tuning range 87.5 to 108 MHz.
Capture ratio 1.5dB

Sensitivity 2uV for 30dB quieting
7uV for full limiting
Squelch level 20uV
A.F.C. range + 200 KHz
Signal to noise ratio >65dB
Total harmonic distortion 0.15% for 30% modulation
Stereo decoder operating level  2uV
Pilot tone suppression 30dB
Cross talk 40dB
I.F. frequency 10.7 MHz
Qutput voltage 2 x 1560mV R.M.S.
Aerial Impedance 76 Ohms
Indicators Mains on; Stereo on: tuning
indicator
Squelch amp.
and detactor
e
Varicap frant end I F Amp ‘ 2’;‘:'0’ g;’::a Outputs
»
| )
AGC Voltage
Ampiifier and controlied
detector oscilialor

Block Diagram
Price: £25 built and tested. Post free.

] I ]
EII '= Ell Sinclair Radionics Ltd.

Practical Electronics  November 1970

at the International Audio
and Music Fair, Olympia, Stand
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" Project 60
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Laboratory standard modular High fidelity

Sinclair Project 60 comprises a range of modules which connect together simply to form a compact stereo amplifier
with really excellent performance. So good, in fact, that only 2 or 3 amplifiers in the world can compare in overall
performance and now the constructor has choice of assemblies with either 20 or 40 watts output per channel, with or

without filter facilities.
Themodulesare: 1. TheZ.30and Z.50high

gain power amplifiers. 2. ,The Stereo ,60 System The Units to use In conjunction with Y]'".': P"’.iIT" BE
preamplifier and control unit, 3. The Active __ _ nits will cos
Filter Unit. 4. 4 supply units—PZ.5; PZ.6; A Car Radio Z.30 E"'S""grvf.a”ad'ox Sinclair 89/6
PZ.7 and PZ8. In a normal domestic = 'F(:"‘(’m;"iz v

o . . . I g pick-up, or
application, there will be no significant B Simple bat(rjer\; powered Z.30 more battery supply and 89/6
difference between PZ.5 or PZ.6 unless gecercipavey YEmE Conia
qudspeake{s of very low eff|C|ency are C  Mains powered record 2.30 and PZ.5 Crystal or ceramic P.U. a0
being used, in which case the PZ.6 will be player : ) Vol. control etc. s
required. For assemblies using two 2.50's D 20+ 20 watts RMS Two Z.30s, Crystal, ceramic or magnetic :
there is the PZ.8 supply unit to ensure sterre;‘o atmnplif(ijerfor Ster'e’oZGsOand P.U,, m%s'\t/‘dynamicspeakers, £23.18.0
maximum performance from these ampli- osineeds 2 i unerietcy
. s 8 E 20+-20 watts RMS High quality ceramic or
fiers. No skill or experience are needed to et el Two Z.30s, mag. P.U. F.M. Tuner
build your system and the Project 60 with low efficiency (high Ster%ozti: and Tape Deck, etc, £26.18.0
manual gives all the instructions you can performance) speakers . All dynamic spkrs.
possibly want, clearly and concisely. Per- F 40440 watts RMS de. 1W0Z.50s, Stereo
haps the greatest beauty of the system is luxe stereo amplifier ©0 fi-ﬂ :“d mains As for E £32.17.6
that it is not only flexible now but will faNSIoNNe Ve —

. 3 ‘o phone, up to VAL
remain soin the future as new additions are G Erirher 250 speakers, 12V car battery
made to the range. A stereo F.M. tuneris address system - with converter or 45V d.c. £5.9.6
next to come. These and all other modules controls
introduced will be compatible with those One 2.50, PZ.8 o )

v A c., guitar, heavy dut

already available and may be added to H Indoor P.A t:::srf‘?ar’nr:sr speakers o1c A £17.8.6
your system at any time. And because 35 e P Qume
Sinclair are the largest producers of con- gpa"ss filters AFU D, E or F as above £5:19.6
Stl:UCtOl' modules in Europe, PrO]eCt 60 K Stereo F.M. tuner To be released shortly £25
prices are remarkably low.

=sirci=i

How to assemble and use Project 60 modules to best advantage in the above and other appli-
cations will be found in the fully descriptive Project 60 manual included with Project 60 systems.
This 48 page manual is available separately, price 2/6d including postage.

SINCLAIR RADIONICS LTD., 22 NEWMARKET ROAD, CAMBRIDGE
) Telephone 0223 52731

Practical Electronics

November 1970



& Music Fair, O!ympla Swtand

=sirnci=ir-

Practical Electronics

1.30 & 1.50 POWER AMPLIFIERS

The Z.30 together with the Z.50 are both
of advanced design using silicon
epitaxial planar transistors to achieve
unsurpassed standards of perform-
ance. 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 the
same physical size and may be used
with other units in the Project 60 range
equally well. For operating from
mains, for the Z.30 use PZ.5 for most
domestic requirements, or PZ.6 if you
have very low efficiency loudspeakers.
For Z2.50, use the PZ.8 described below.

SPECIFICATIONS (Z.50 units are
interchangeable with Z.30s in all
applications.

Power Outputs

Z.30 15 watts R.M.S. into 8 ohms, using

35V: 20 watts R.M.S. into 3 ohms, using
30 volts.

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

Frequency response 30 to 300,000
Hz 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 impe-
dance

Size 3; 2%

Z.30 Buill, tested and guaranteed with

circuits and instruction 8 9/6

manual
Z.50 Built, tested and guaranteed with

circuils and instruction 1 09/6

manual

Fins.

STEREO 60 Preamp/Control Unit

Designed for the Project 60 range but
suitable for use with any high quality
power amplifier. Again silicon epi-
taxial planar transistors are used
throughout, achieving a really high
signal-to-noise ratio and excellent
tracking between channels. Input
selection is by means of push buttons
and accurate equalisation is provided
for all the usual inputs.

SPECIFICATIONS
@® Input sensitivittes—Radio—up to
3mV. Mag. p.u.—3mV: correct to

R.I.LA.A. curve

ACTIVE 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 continuous-
ly 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. The Sinclair A.F.U. is
suitable also for use with any other
amplifier system.

1dB: 20 to 25,000Hz.

Ceramic p.u.—up to 3mV: Aux —up
to 3mV.

@® Output—25mV.
@ Signal-to-noise
70dB.

® Channel matching—within 1dB

@® Tone controls—TREBLE -~+15 to

ratio—better than

15dB at 10kHz: BASS 15dB to
15dB at 100Hz.
@® Front panel—brushed aluminium

with black knobs and controis.
@® Size 8; 15 dins.

Built, tested and £9 1 9 6
- -

guaranteed

Two stages of filtering are incorporated
—rumble (high pass) and scratch (low
pass). Supply voltage—15 to 35V.
Current—3mA. H.F. cut-oft ( 3dB)
variable from 28kHz to 5kHz. L.F.
cut-oft ( 3dB) variable from 25Hz to
100Hz. Filter slope, both sections
12dB per octave. Distortion at 1kHz
(35V supply) 0-02". at rated output.

£5.19.6

Built, tested and
guaranteed

POWER SUPPLY UNITS

The units below are designed specially for use with the Project 60 system of your

choice.
Z.50s) to the right.
stabilised supply is essential.

PZ-5 30 volts unstabilised £4.19.6

Illustration shows PZ.5 power supply unit to left and PZ.8 (for use with
Use PZ.5 for normal Z.30 assemblies and PZ.6 where a

PZ-8 45 volts stabilised (less mains trans-

formers) £5.19.6

PZ-6 35 volls stabilised £7.19.6
GUARANTEE.

us you are dissatisfied with them, we will refund your money at once.

PZ-8 mains transformer £5.19.6

If within 3 months of purchasing Project 60 modules directly from

Each module

is guaranteed to work perfectly and should any defect arise in normal use we will
service it at onca and withoul any cost to you whalsoever provided that it is returned

to us within 2 years of the purchase date.
thereafter.

No charge for postage by surface mail.

There will be a small charge for service
Air-mail charged at cost. |

I_To SINCLAIR RADIONICS LTD., 22 NEWMARKET RD., CAMBRIDGE |

Please send

for which I enclose cash/cheque

money order

NAME

ADDRESS



Sinclair 1C-10

the world’s most advanced high fidelity amplifier

Specifications

Output: 10 Watts peak. b Watts R.M.S. con-
tinuous

Frequency response: 5 Hz to 100 KHz+4-1dB

Total harmonic distortion: Less than 1% at full

output.

Load impedance: 3to 15 ohms.
Power gain- 110dB (100.000,000.000 times)
total.

Supply voltage: 8 to 18 volts.
Size: 1 x04 x0.2 inches.
Sensitivity: 5mV.
Input impedance: Adjustable externally up to
2.5 M ohms.

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 controlied
quiescent current which is independent of tem-
perature. Generous negative feedback is used
round both sections and the amplifier is com-
pletely free from crossover distortion at all supply
voltages. making battery operation eminently
satisfactory.

Applications

Each 1C-10 is sold with a very comprehensive
manual giving circuit and wiring diagrams for a
large 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 L.F. amplifier without any
additional transistors.

SINCLAIR RADIONICS LTD., 22 NEWMARKET RD.,
NAME . ...

The Sinclair IC-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 one hundredth of an inch thick, has
5 watts R.M.S. output (10w. 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 metal 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 most important
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 com-
ponents as tone and volume controls and a battery or mains power supply.
However, itis sodesigned that it may be used simply in many other applications
including car radios, electronic organs, servo amplifiers (it is d.c. coupled
throughout), etc. Once proven, the circuits can be produced with complete
uniformity which enables us to give a full guarantee on every IC-10, knowing
that every unit will work as perfectly as the original and do so for a lifetime.

5976

SINCLAIR

iIc-10
— | — |

with IC-10 manual
Post free.

CAMBRIDGE

for which | enclose cash/cheque
money order

r
|
| Plessesend
|
|-
|
|

1
|
.
|
|
|
|
|
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November 1970

Practical Electronics




Q.16 High fidelity loudspeaker

Developed out of the revolutionary and much praised design of I & o
the original Sinclair Q.14 comes this more advanced version to 5o Lo
meet the requirements of even greater numbers of high fidelity a &8 PR R . N

. . ;

enthusiasts. The Q.16 employs the same well proven acoustic
principles in which a special driver assembly is meticulously
matched to the physical characteristics of the uniquely designed
housing. In reviewing this exclusive Sinclair design, technical
journals have been loud in their praise for it and it comfortably
stands comparison with very much more expensive loudspeakers.
The shape of the Q.16 enables it to be positioned and matched
to its environment to much better effect than is the case with
conventionally styled enclosures, and with its improved styling,
the Q.16 presents an entirely new and attractive appearance. A
solid teak surround is used with a special all-over cellular black
foam front chosen as much for its appearance as for its ability to
pass all audio frequencies unimpaired.

The Q.16 is compact and slim and is the ideal shelf-mounted
speaker, and brings genuine high fidelity within reach of every
music lover.

Specifications

Construction: A sealed seamless sound or pressure
chamber is used with internal baffle, all of
materials carefully chosen to ensure freedom
from spurious tone coloration.

Loading: Upto 14 watts R.M.S.

Input impedance: 8 ohms.

Frequency response: From 60 to 16,000Hz, as confirmed.
by independently plotted B & K curve.

Driver unit: Specially designed high compliance unit
having massive ceramic magnet of 11,000
gauss, aluminium speech coil and special
cone suspension. Excellent transient res-
ponseis achieved.

Size and styling: 93”7 square on face x 43%” deep with neat
pedestal base. Black all-over cellular foam
front with natural solid teak surround.

Price: £8 19 6.

Micromatic Britain’s smallest radio

Considerably smaller than an ordinary box of matches, this is a
multi-stage A.M. receiver meticulously designed to provide re-
markable 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 pro-
perties of the self-contained special ferrite rod aerial makes
station separation very much easier than with many larger sets.
The plug-in high fidelity type magnetic earpiece which matches
exactly with the output of the Micromatic provides wonderful
standards of reproduction both for speech and for music. Every-
thing 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 con-

ditions. -
Specifications -
Size: T x 1" x 37 (46 x 33 x 13mm). >
Weight including 1 0z. (28.35gm) approx. -
batteries: i
Tuning: Medium wave band with bandspread at n

higher frequency end. ‘ F+
Earpiece: High-fidelity magnetic type. -
Battery Two Mallory Mercury Cells, type R.M. 675, :
requirements: for long working life. -
Case: Black plastic with anodised aluminium

front panel, spun aluminium dial.
Controls. Tuning dial, and on/off switching by means

of earpiece plug.
Price: Available in kit form complete with earpiece,

case, instructions and supply of solder in
fitted pack. 49/6.
Ready built, tested and guaranteed. 59/6.

» -
Sinclair Radionics Ltd, 22 Newmarket Road, Cambridge Telephone 0223 52731 EII I:IEII

845
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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 5th January, 1971.

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: Senior
Cambridge or "“O" Level, or equivalent in
Mathematics and English.

—— —— —— — — — e — — — —— —

To : The Pembridge College of Electronics

B (Dept. PEG), 34a Hereford Rd, London W25A4
Please send, without obligation, details of the
Full-time Course in Radio, Television and

B Electronics.

. NAME

- ADDRESS B B

846

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 85/- for
this invaluable spiral slide rule
on approval with money back
guarantee if not satisfied.

CARBIC LTD. (Dept. PE31)
54 Dundonald Road, London, S.W.19

(o215 jIEH) NOYI IUNLYINIW

T

VARI-STAT

THERMOSTATIC

SOLDERING IRON

HIGH PRODUCTION MINIATURE
MODEL D. 50 WATT

Weight 2 oz.

Heating time 50 seconds

Bit Sizes 1/167, 3/32", 1/8”, 3/16", 1/4”
Nickel or Iron Plated

Voltage 250 to 12 volts

Price 15 . . 66/-

HIGH PRODUCTION INSTRUMENT
MODEL H. 150 WATT

Weight 6 oz.
Heating time 1 min. 45 sec.
| Bit Sizes 3/16”, 1/4”, 3/8", 7/16" f
Nickel or Iron Plated
{ Voltage 250 to 24 volis
Price P . - 95/-

i OTHER VARI-STAT IRONS:

| Miniature Model M 50 watt Push-in Bits 1/32”
1/16”, 3/32"

L 5 Instrument Model B 70 watt Bit Size 11/64”

T Industrial Model I 500 watt Bit Size 5/8”

CARDROSS ENGINEERING CO. LTD.

Woodyard Road, Dumbarton
Phone: Dumbarton 2655

WRITE NOW FOR YOUR
FREE CATALOGUE

CONTAINING

THOUSANDS OF COMPONENTS

From:

W.E.C. LTD. (NPE), 74 THE STREET, ASHTEAD, SURREY

Practical Electronics November 1970



Muny New Models!
In the FREE

HEATHKIT 1971 Catalogue . . .

CONSUMER HI-FI & AUDIO MODEL R/C CARS

Here’s the bumper Heathkit catalogue for you. Read about the wonder
and fascination of kit building . . . see in full colour the world’s best
values in Hi-Fi Radio, and even model radio control. Get up to
date with what’s new in scientific instrumentation . . . instruments
for test and service . . . in fact there is a Heathkit for almost
every purpose, in every walk of life. A wealth of information
is all yours for the price of a postage stamp, in the Free

Heathkit Catalogue.

Y% No previous knowledge of elec- ¢ Save up to 509, over factory built
tronics required. equipment.

* -sru':);ﬁce?ln :vt.:;: c:i::ya |kiT a;'r: ::sl Y Money saving direct from factory
you how. priges.

Buildi Heathkit dels i They mak cellent Christmas
* e:;n;:‘ngic. eathkit models is so Y gif:sy. ake excellen i “TRENT’ SPEAKER

HEATH (sloucester) LTD., GLOUGESTER GL2 6EE

A Schiumberger Company

Many other models in wide range (.S CAGIGES

FILL IN THE COUPON FOR YOUR Address
FREE CATALOGUE TODAY

2511 Post Code

Practical Electronics  November 1970 847
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TMIK METER KITS EXCLUSIVE

| These two meter kits by TMK offer the unique opportunity ot building a really

first-class precision multimeter at a worthwhile saving in cost. The cabinets are
supplied with the meter scale and movement mounted in position. The highest
quality components and 1% tolerance resistors are used throughout. Supplied
complete with full constructional, circuit and operating instructians.

20,000 O.P.V. Multimeter. Features
MODEL 200 24 measurement ranges with mirror

scale. Large 3 2in meter. Full
scale accuracy: DCV and current: 2%, ACV: +3%,
resistance  3%. Special 0-6V DC range for transistor
circuit measurements

SPECIFICATION

@® DCV: 0-06-6-30-120-600-1,200V at 20K/OPV. @ ACV:
0-6-30-120-600-1,200V at 10K/OPV. @ DC Current: 0-0.6-6-
600mA. @ Resistance: 0-10K 100K-1M-10M/ohms (58-580-
5-8K-58K at mid-scale). @ Capacitance: 0-002-0-2u4F (AC
6V range). @ Decibels —20 to + 63dB. @ Output: 0-05.F
blocking capacitor. Uses two 1-5V (U7 type) batteries.
Black bakelite cabinet—Size 5} x 3§ x 1§in. Complete with
test leads.

KIT PRICE ONLY 92/- .....
MODEL 5025 :'®0Fyv. FEATuRING

57 MEASUREMENT RANGES

Uses an entirely new range selection mechanism which permits the use of a really
large meter in 2 more compact cabinet. The range selected is indicated on the
meter face. High speed rotary range selection knob; polarity reversal switch,
shielded meter movement with overload protection circuit; Special uA and mA
measurement ranges.

SPECIFICATION DCV: 0-0-25-2.5-10-50—
250-1,000V at 25K/OPV. 0-0-125-1-25-5.0-25-
125-500V at 50K/OPV. ACV: 0-3-10-50-250-
1,000V at 2.5K/OPV. 0-1.5-5-25-125-500V
at SK/OPV. DCuA: 0-25.A at 125mA:
0-50uA at 250mA. DCmA: 0-2.5-25-250mA
at 125mV; 0-5-50-500mA at 250mV. DC
Amps: 0-5A at 125mV; 0-10A at 250mV.
Resistance: 0-10Mfohms. Output: Capacitor
(0-1xF, 400Vw) in series with ACV ranges.
Decibels: —20 to - 81.5dB. Operates on two
1-5V batts.  Black bakelite cabinet, size
5} x63x 2}in. Complete with test leads.

KIT ‘Io.'o.o Post 5/
ALSO AVAILABLE READY BUILT
MODEL 5025 AND TESTED £12.10.0 POST 5.-

“LAB MODEL”

A highly accurate yet rugged Multitester
using a 10z A meter hand calibrated to a D.C.
accuracy of 3% of full scale. Special
features—ultra large meter scale 64 3¢in
incorporating an entirely new type of range
selection panel which gives instant range
identification without taking your eyes from
the meter. An audible buzzer is provided for
easy short testing. SPEC: D.C./V ranges:
0-5, 2:5, 10, 50, 250, 500, 1,000V at 100K/0.P.V.
A.C./V. ranges: 3, 10, 50, 250, 500, 1,000V at
S5K/O.P.V. D.C. current: 0-10, 100uA, 0-10,
100mA, 0-25, 10A. Resistance: 0-1K, 10K, [ ASKY'S
100K, 10M, 100M/ohms. Decibels: 10 to

49.4dB. Continuity test: Audible buzzer. PRICE
Operateson  11:5V U2 and 1 15V B. 154 type

WL&Z’&Ti‘.b_ Cobinetsize 761 sin. £19,0,0 POST 5 -

SONICS AS-57

ELEGANT BUDGET PRICED
BOOKSHELF SPEAKER SYSTEMS

The AS-57is a real space saver. This fine miniature high-fidelity speaker system
will provide good quality sound anywhere In your home at remarkably low cost.
Designed for use where space is at a premium, the AS-57 system is ideal for the
small apartment or isolated listening area. The special high efficiency 5 © 7in
full range speaker has a frequency range of 70-18,000Hz with a peak handling
capacity of 10 watts. Imp. 8 ohms. Finish: oited walnut. Size 5§ 15§ < 8%in.

mice. 215 per PAIR rosru.
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TM-5

5 K ohms/V POCKET
MULTIMETER

Anogther new look pocket muiti-meter from Lasky's
providing top quality and value. The "slimline”
impact resistant case—size. 4inx2finx 1§in,
fitted with extra large 2fin square meter. Read-
ability is superior on all low ranges; making this an
excellent instrument for servicing transistorised
equipment. Recessed click stop selection switch.
Ohms zero adjustment. Buft finish with crystal
clear meter cover.
® DC/V: 3-15-150-300-1,200 at 5K @ Resistance: 0-10k(), 0-1M().
OPV @ Decibels: —10dB to + 16dB.
@ Complete with test leads, battery
and instructions.

® AC/V:6-30-300-600 at 2.5K/OP V.
@® DC Current 0-300uA, 0-300mA.

TM-1 MINI-TESTER

1 K ohms/volt

The first of Lasky's new-  Size Only

look top value meters, 3tin. 2¢in. 14in
the TM-1is a really tiny

pocket multimeter pro- @ DC/V: 0-10-50-250-
viding "'big”’ meter accu- 1,000 at 1K/OPV.
racy and performance. AC|V: 0-10-50-250-
Precision movement 1,000 at 1K/OPV,
calibrated to -~ 37, of full DC CURRENT: 0
scale. Click stop range 1mA, 100mA.
selection switch. Beauti- Resistance: 0-150k{).
tully designed and made Decibels: —10dB to
impact resistant black +-22dB.

case—with white and Complete with test
metallic red/green figur- leads, battery and
ing. Ohms zero adjust- instructions.

ment.

AD-309K

) PRECISION PICK-UP ARM
The £ COMPLETE WITH AD-T76K
AUDIONIEOE - MAGNETIC
VELOPMENT CARTRIDGE

precision

counter-

balanced  pick-

up arm — ready

ficred with the

outstanding

AD-76K magnetic

cartridge is constructed of brass throughout, heavily chrome-
plated; uses needle and miniature ballrace bearings; both

coarse and fine balance adjustment is provided. The fixed head

has standard {in. mounting centres and is finished in black enamel

with chrome lifting spur. Complecely wired, with all fixing nuts and washers. Arm rest
also supplied. Tech. details: Overall length 285mm; needle to pivot length 223mm;
offset angle 24°; overhang 10mm. Requires single 7/16in. dia. mounting hole.

LASKY’S PRICE £8.10.0 rosirr.c
AUDIO DEVELOPMENT AD-76K

Stereo Magnetic Cartridge. Frequency response: 90/ Post
-

20-20,000Hz. Output: 5mV. Stylus: Diamond LP.
Tracking force: 2 gms +0-5 gm.
Replacement stylus type JS.P1 41/- post free.

AUDIO DEVELOPMENT AD-96K

Stereo Magnetic Cartridge. Frequency response:

20-20,000Hz. Output: 5mV. Stylus: Diamond LP. ‘s.la. F;:'esé
Tracking force: 2 gms.

Replacement stylus type Y.960S 51/6, post free.

Free
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Audio Tronics 71

Send your name and address now to receive immediately the new 1971 edition of
LASKY'S famous Audio-Tronics pictorial catalogue, larger and more compre-
hensive than ever before, packed with 1000's of items for the Radio and Hi-F|
enthusiast, electronics hobbyist, serviceman and communications ham. Covers
every aspect of Hi-Fl (including Lasky's budget Stereo Systems and Package
Deals) plus Lasky's amazing saving vouchers worth over £32.

Send your name, address and 2{6 for post and inclusion on our regular mailing Ifst.

EXCLUSIVE
DIGITAL CLOCK
SCOOP!

@ MADE ESPECIALLY
FOR LASKY'S BY
FAMOUS MAKER
MAINS OPERATION
12 HOUR ALARM
AUTO ‘‘ SLEEP"
SWITCH
HOURS, MINUTES
AND SECONDS
READ-OFF
FORWARD AND
VIBRATION BACKWARD TIME
PROOF ADJUSTMENT
@® BUILT IN @ SILENT OPERATION
SPECIAL QUOTATIONS ALARM SYNCHRONOUS
FOR QUANTITIES BUZZER MOTOR

This unique DIGITAL CLOCK is now available EXCLUSIVELY FROM
LASKY'S in chassis form for you to mount in any housing that you choose.
All settings are achieved by two dual-concentric controls at the front including:
ON-OFF-AUTO and AUTO ALARM, “sleep™ switch, 10 minute division "click”
set alarm (up to 12 hour delay), time adjustment. Ultra simple mechanism and
high quality manufacture guarantee reliable operation and long life.

The sleep switch will automatically turn off any appliance—radio, TV, light, etc.,
at any pre-set time up to 60 min. and in conjunction with the AUTO setting will
switch on the appliance again next morning.

The clock measures 43Wx 13H x 3§D (overall from front of drum to back of
switch). SPEC: 210/240V AC, 50Hz operation; switch rating 250V, 3A. Com-
plete with instructions. HUNDREDS OF APPLICATIONS.

COMPLETE WITH KNOBS.

® SHOCK AND

LASKY’S PRICE £6.19.6 *-

KNOBS AVAILABLE SEPARATELY—12/6 per set. Post16

SPECIAL OFFER
SL-55

One of the famous Garrard
Synchro-Lab Series. Takes 8 Lps.
4-speed auto-changer; incorporat-
ing a tubular pickup arm and ad-
justable stylus force.

Wired for Mono and Stereo.

Size 14 in wide, 11%in front to rear.
43in above and 3in below lower edge
of unit plate. NOW AT LASKY'S
SUPER SPECIAL OFFER

SPECIAL OFFER
PRICE. Complete with SONO- PRICE £ I o- I9-6
TONE 9TA STEREO CARTRIDGE

OTHER GARRARD UNITS FROM STOCK
AUTOCHANGERS

SL72B8 .. . £25 0 0
2025TC with stereo canndoe £817 6
3000 complete with QTAHC stereo
cartridge 918 6
SINGLE PLAYERS

SP-25 MK |l £11.19.6, AP 75, £18.10.0, AP?5 with AD?6K mag. cart., £21.10.0.
401 Transcription Unit £20.0.0.

BASES AND COVERS FOR GARRARD UNITS

Type WB1 and WB5 for models 2025TC, 3000, SL65B 1025, SP25 Mk Il Price
WB1 £3.16.6. WBS5 £5.12.6. Type WB4 for models SL72B, SL75B, SL95B Price
£5.12.6. Perspex covers SPC1 for WB1, £3.14.1. SPC4 for WB4 and WBS (allows
unit to be played with the cover in place)—£4.8.0.

Inasiky

207 EDGWARE ROAD, LONDON, W.2. Tel: 01-723 32N

33 TOTTENHAM CT.RD, LONDON, WIP 9RB. Tel: 01-636 2605
Open all day. 9a.m.-6 p.m. Mondav to Saturday
Tel: 01-353 5812

109 FLEET STREET, LONDON, E.C4.
152/3 FLEET STREET, LONDON, E.C.4. Tel: 01-353 2833

Open all day Thursday. early closing 1 p.m. Saturday

SLeSB ...
SLI5B

THE AMAZING

Astrad

THE WORLD’S SMALLEST & TMNSISTOR
TWO WAYEBAND RADIO
THOUSANDS SOLD

Made to the highest space-age
standards—this remarkable micro-
size set measures only 14 1%

#in yet it contains 6 transistors
and other components combined in
a photo etched circuit, only 3 4in
tuning capacitor, ferrite rod aerial,
battery, wave band selection switch,
etc. Cutput to a high impedance
crystal earpiece, giving ample vol-
ume (automatically adjusted) and
clear tone. Brief tech. spec.: Waveband coverage—Medium wave 525 to 160kHz,
Long wave 150kHz to 480kHz. Sensitivity: 35MV max. Selectivity —10dB (at 30kHz
de-tuning). Power source: t x 1-4V Mercury battery.
The Orion is supplied fully built and tested complete with battery, left and right
fitting earphone supports and attractive black and ivory plastic presentation/
carrying case (match:ng the Orion). Never miss your favourite muslc, sport,
news—the Orion is an ideal gift for all, providing a constant source of enjoy t
without disturbing others.

AUTUMN PACKAGE PRICE 57/~
AVAILABLE SEP: RADIO 39/6, Post 2/6.
Spare batt. 3/6. Charger® 19/6, Post 2/6
(“enables Orion to be used non stop).

@ 8 valve plus 7 diode cir-
cuit continuous coverage
from 550kHz to 30MHz with
Calibrated Bandspread on
10, 15, 20, 40 and 80 metre
bands @ Clear SSB recep-
tion is achieved through
the use of a product detec-
tor. @ Finished in light
grey with dark grey case.
Fullyguaranteed,complete
with instruction manual
and service data.

SPECIFICATION: Frequency Ranges: 550-1,600kHz; 1-6-4-8MHz; 4-8-14-5MHz;
10-5-30MHz, Bandspread: (Direct Reading on Ham Bands) 3-5MHz 80m; 7MHz
40m; 14MHz 20m; 21MHz 15m; 28MHz 50m. Sensitivity: A, B, C, Bands—Less than
6dB (for 10dB S/N ratio); D Band—13MHz; Less than 18dB (for 10dB S/N ratio);
23MHz; Less than 10dB (for 10dB S/N ratio). Selectivity: -5kHz at —50dB.
Audio Output: 1:5w. Power Requirements: AC 115/230V, 50/60Hz. Recom-
mended Speaker Type: 4 or 8 ohm. Built-in Circuits: Bandspread; Automatic
Noise Limiter (ANL); Automatic Volume Control (AVC); Headphone Jack.
Dimensions: 7in H, 15in W, 10in D

LASKY’S PRICE ‘4200.0 Carriage free
TRIO sP-sD Communications speaker unit

—matching all the TRIO re-
ceivers in both style and size. Contains 5 - 3in eliptical 8
ohms speaker spec:ally designed to give extremely crisp
reproduction of voice frequencies. Dark grey metal
cabinet—size 7 - 3} - 54in,

LASKY’S PRICE 87/6 -..5.
TRIO HS-4 HEADPHONES

Rugged construction plus comfort make these a must for
the Ham, Dynamic headset. Input impedance 8 ohms,
matching 4-16 ohms. Max. power 3w. Frequency range
300-3,000Hz.

LASKY’S PRICE £5.19.6 -r.. s

New Lasky's

C60, C90, C120. Exclusively
made for us in U.S.A.
Great Savings !

EACH FIVE FOR TEN FOR
C 120—17/6

U.S.A. Cassette head cleaner 10/6. Post 1/—
Post 1/- each, five for 2/-, ten for 3/-,

HIGH FIDELITY AUDIO CENTRES
42-45 TOTTENHAM CT. RD, LONDON, WIP 9RD. Tel 01-580 2573

Open all day. 9 a.m.-6 p.m. Monday to Saturday

118 EDGWARE ROAD, LONDON, w.2.

Open all day Saturday early closing 1 p.m. Thurgday

Tel: 01-723 9789

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL STREET, TOWER HAMLETS, LONDON, E1 2BN Tel: 01-790 4821
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BI-PAK=LOW GOST 1.C’s

BI-PAK Bemlconductors uow offer you the largest and miost
popular range ot 1.C's available at these EXCLUSIVE LOW
PRICES. TTL Digital 74N Series fully coded, brand new. Dual
in-line plastic 14 and 16 pin packages. |

BI-PAK Price and gty. prices
Order No. Simular Types to:« Description 1-24 25-99 100 up
BP00 7400N Quad 2-Input NAND GATE 5 8/8 5/8 4/8
BP01 7401N Quad 2-Input NAND Gate—OQPEN
COLLECTOR 1 . 6/8 8/6 4/8
BP04 7404N HEX INVERTER .. .8 a 8/8 5/8 4/8
BP10 7410N Triple 3-Input NAND GATE a 8/8 5/8 4/8
BP20 7420N Dual 4-Input NAND GATE aa 6/8 5/8 4/8
BP30 7430N Single 8-Input NAND GATE a 8/8 5/ 4/8
BP4) 7440N Dual ¢-Input BUFFER GATE . 6/8 5/8 4/6
BP41 7441N BCD to decimal decoder and NIT
Driver s 2o : 22/8 £20/- 17/8
BP42 7442N BCD to decimal decode (TTL O/F). . 22/8 20/~ 17/8
BPbSO 7450N Dual 2-Input AND/OR/NOT GATE
—expandable o .. .. 8/8 5/6 4/8
BP53 7453N Bingle 8-Input AND/OR/NOT
GATE—expandable 5 P 6/8 5/6 4/8
BP80 7460N Dual 4-Input—expandable . . . 88 5/8 4/8
b BP70 7470N 8ingle JK Flip-Flop—edge triggered 9/- 8/ -
. BP72 7472N 8ingle Master Slave JK Flip-flop . 9/- 8/ ?-
. BP73 7473N Dual Master 8lave JK Flip-flop . 10/- /- 8/8
BP74 T474N Dual D Flip-flop o o 10/- 9/ 8/8
Who Wants a £ 2 o + BP75 7476N Quad Bistable Latch L 11- 10/~ 96
' [] BP76 T476N Dual Master 8lave Flip-flop with
preset and clear .. . 11/~ 10/- 9/8

O Or tun't ln the d nar T“C BP83 7483N  Four Bit Binary Adder . %8/~ 228 %0/-
BP90 7490N BCD Decade Counter L sse 20 178

H f) BP92 7492N Divide by 12 4 Bit binary counter. . 22/8 20/~  17/8

neW COI N u er |n us r BP93 7493N  Divide by 16 4 BIt binary counter. 22/8 20/~  17/8
. BP94 7494N  Dual Entry 4 Bit Shift Register . 22/6 20/~  17/8

BP95 7495N 4 Bit Up-Down Shift Register 22/6 20/~  17/8

I n 0 n Iy 4 Weeks yo u ’ re In - a nd 0 n Iy :;:.9: i:4:::lable (ir‘::’ea:l‘:v:e::'i: o(’I‘ntegr’ated cl;w;ults 1n2:f);klet (golr)m prlclesg&
the incredible Eduputer can make it

. BRAND NEW. FULL TO MANUFACTURERS’ Price each
pOSSlble SPECIFICATION 1-24 25-99 100 up
M BP709 Operational Amplifier, dual-in-line 14 pin lggk- q o 8
i i ; : age - 8N72709 and similar to MIC709 and ZLD709C.. 10/ - -
Now for the first time anybody can train outside the computer This is & high performance operational amplifier with high impedance differential
industry for a lucrative career as a computer operator, with inputs and low impedance output.
actual experience on an Eduputer.
Who created Eduputer ? The internationally famous company TTL INTEGRATED CIRCUITS
Programming Science International. They developed it to the ?lauu(&ctr{)er:' ’l‘Fal‘l"outs"rt—uut of gpec. t‘:levlces i?cluding (unctlulun:luni!slémdtpnrt
e R B B F— . unictional but classed aa out of spec. from the manufacturers very rigid specifications.
speC|f|c requ'rements of the massive New York QIIY "ammg Ideal for learning about I.C's and experimental work, on testing, some will be found
board and its practical results have been one amazing success perfect.
story. PAK No. PAK No.
: UIC0) 5 < T400N 10/- UICT3 — 5 x 7473N . ... 10/
We are proud to have been selected as the only commercial UICo1 - 5 - 74018 . 10/ UI67d — 5 % TaTiN 10/
training organisation permitted to use the Eduputer in the U.K. gfggg R gjg;-’g R, 185 UICTS 5 x 7T476N ... 10/-
s x 7 10/ UIC76 — 5 x T4786N ... .. 10/-
Thanks to Eduputer, nine out of every ten_ can learn to UIC04 5 x 7404N ... 10/- UICko % 7eoN 10{
operate the most advanced computers in only four 3}8‘{3 = g X ;:‘;g; ----- i%: UICS2 — 5 x 7482N .. ... 10/-
weeks. Unlike Computer Programming, no special UIC20 — 5 x 7420N . .. 10— Ul D pxTsN ig;:
educational qualifications and no maths required. Just e 2 BE SN T TICO0 - 5 < 7490N ... .. 10/-
you and the incredible Eduputer! {gg:g g x ;:ggg %g/— 3}35 g : 3:§§§ aoan oo ig;:
Jobs galore! The moment you qualify, our exclusive computer UICs1 5 x T4IN 105: UIC94 5 x 7404N ... 10/-
appointments bureau introduces you to computer users every- | g{g‘;g g:;:ggg e }g;- g}ggg g:;:gg§ : ig/-
. ) . L. 10— UIC98 — b x T49BN ... ... =
where with good jobs to offer (up to £40 a week full-time, £50 UICT2 = B x 7472N ...... 10/~ UICX1 - 20 x ASST'D 74's.. 30/-
a week as a temporary)_ More than enough to go round, too— Packs cannot be split but 20 assorted pleces (our mix) is available a8 PAK UICX 1.
because 144,000 new operators will be needed over the next Every PAK carries our BI-PAK Satisfaction or money back GUARANTEE.
five years alone.
This is your big opportunity to get out of a rut and into the DUAL-IN-LINE LOW PROFILE SOCKETS
world’s fastest-growing industry. And remember—LCOT is the 14 and 16 lead sockets for use with Dual-in-Line Integrated Clll;?i‘é:séach
only commercial computer school to have Eduputer. It means a gg(l)elr‘h'o.“ ot 1-7-.;: agl-sg 10503“[)
lot to employers. TSO18 16 oin tobe. i : "
pin type. . 2 b 10/- 8/8 79
Telephone: (01) 437 9906 NOW! -
Or post the coupon today for full details FREE and without RTL FAIRCHILD (U.S.A.) I.C’s
obllgatlon. RTL Micrologic Circuits Qty. prices each
A N Y N D O O A | [ 5 e O g TR
uL 900 Buffer .. . . . 8 - 66  5/6
#L 914 Dual two-iuput GATE .. . . 8/- 7= 8/8 5/8
London comPUter OPeratorS Training Centl'e, ‘;‘{:‘l?gﬁt{fnglclrr:uoﬁa for -l‘C‘s inv .Bookl;:t form prlceni)llf‘e eachl?l HE Js
B6. Oxford House, 9/15 Oxford Street, London W.1. UAT03E Linear RF-IF AMPLIFIER . S 1Yy- L 10/- 8/ 8/3
Telephone . (01 ) 437 9906. PLASTIC CASE To-5 6 lead up to 100 m/cs.
127/131 The Piazza, Dept. B6, Piccadilly Plaza, Manchester 1. DTL DIGITAL 1.C’s
Telephone: (061) 236 2935. .
. . DTL duali in-line package. Price
Elease seni m?j your free |Ilustfrated brochure on exclusive Type Mgsur expandable dual 4-input NAND Power Gate . 10/~ encxl:
uputer “hands on’’ trainin uter rating. Type MC845P Clocked Flip-flop . . .. . . .. 1B/- eac]
d RULE 4 S o g for compute ORE atlng Type 862 Triple 3 Input NAND/NOR Gate. . - i R .. 10/- each
Name FULL DATA SUPPLIED WITH UNITS
Add Please send ali orders direct to our warehouse and despatch department.
ress = -_— e
Tel.: BI-PAK SEMICONDUCTORS

P.O. BOX 6, WARE, HERTS.

Postage and packing add 1/-. Overseas add extra for Alrmall. Minimum order
10/, Cash with order please.
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VALUE ALL THE WAY

LINEAR
INTEGRATED
CIRCUITS

BI-PAK MQNOLITHIC
AMPLIF]

(TO-5 8 lead)

BP709C, Operational amip-
lifier, 15/~ each.

BP701C, Operational winp-
lifier (with Zener out-
put), 12/8 each.

BP702C, Operational anip-

lifier (with direct out-
put), 12/8 ench.

BP501, Wide bl iapli-
fier, 18/- each.

BP521, Logarithuic wide
band amp., 14/« each.

BP20/C eneral purpose

amplifier (TO-0 8 lead).
(voltage o1 current amp.),
12/8 each.
LC. Operational Amplifier
with Zener output.
Type 70IC. ldeal for . E.
Projectn. 8 Learl TO-5case.
Full data,

Our price |2, each
Soft 11/-each. Large Qty.
F'rices quoted for.

1 ICAMPLIFIER
S S

Frr7z
Tdentical encapsulation and
pin configuration to the
following: SL402.3, iCI10
and IC403. Each circuit
incorporates 4 pre-amp and
class A B. Power amp stage
capable of delivering up to
3 watis RMS. Fully teated
and guaranteed.  Supplied
complete with circuit details
and data. CODED BP.1010.

ADI61 vrv
ADI162 »+v»

DIA'I(IIF‘II COMPLE-
NTARY PAIRS
OP GERM. POWER
TRANSIRTORS.
For mains driven out-
put stages of Amplifiers
and Radio receivers.
OUR LOWEST PRICE
OF 12/8 PER PAIR
e ———.
HIGH POWER SILI-
CON PLANAR TRAN-
SISTORE. TO-3.
FERRANTI ZT1487
NP

VRGH le A

{T. 1M/ca
VCE4 Ptot, 75W
VEBY WP E15-45

PRICE 15/« EACH

115 WATT SIL.
2K3055 poweR wew
OUR PRICE 12/6 EACIE
—

FULL RANGE OF
ZENER DIODES
yoL RANGE

TAGE
2-18V. 400mv (DO-7
Case) £/6 ex. 11W (Top-
Hat)3/8 ex. 10W (8O-10
Stud) &/ All fully
tested & tol. and
marked. State volts age
required .

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed

TAA293, Ce
aanplifier,

CA3020 RCA (USA,)
LINEAR INTEGRATED

CIRCUITS
Andio  Power  Amiplifier,
30/~ cach.

OTHER MONOLITHIC
DEVICES

DI3L1 Silicon  Enilateral
switch 10/~ each.

A Silicon Planar, taono-

lithic  integrated  circuit

having thyristor eleétrical

characteristics, hut with an

anode gate and a huilt-in

t'Zener” diode Dbetween
gate and cathode. Full
data and application cir-

cuitg available on request.

Silicon Microwave Diodes—
8ylvania (U.8.A.)

and IN218R

OUR LOWEST PRICE
30/~ cuch. 10 up 25/- each.
All 10/~ each paeh
%NSAO:O NPN SIL. DUAL
RANS. CODE DI169%
MULLARD I1.C. AN i ;
AMPLIFIERS ;I‘&;Ah. Our price 5/
TAA243, Operationi! i | ee——
lifler. 70/~ each. 120 VCB NIXIE DRIVER
TAA263, Linear A anpli- | TRANSISTOR.
fier, 15 9 cach. BNX21 & (407

FULLY TEST
CODED N I)I

each. To-5 N.P.N. 25 up
3, - each.
Sil. traps. suitable for

P.E. Organ. Metal TO-18
Eqvt. ZTX300 1 each.
Any Qty.

FREE
One 10/- Fack of your

own choice free with
orders valued £4 or over.

NIN DIFFUSED
SILICON rygoTo-
DUOG-D1ODE TYPE
I8701 (2N2173) for Tape
Readout, high switching
and measurement indi-
cators, 50V,  250mW.
OURPRICE10/-EACH,
S00ROVER 8,6 EACH,
FULL DETAILS.

FET'S

ON 3819 ... ... 10/~
UN 3820 /
MPII105 8-

LOW COST F.E.T.s
Fully Tested, Guaranteed

cut short but still usable,
real value at 15 for 10/-.

Practical Electronics

IN218 Perameters equit. to

matched pair 5. Band | oNgg1e, MPri02, oN.

mixer. Max. overall noise | 5 1-24 7/8 euch;

faction 13:7dB at 3,000m/cs | 95-99 @/3 each; 100 up

Brand new and bhoxed. 5/8 each. (,mlml FE19.

Clearunce Price 6/- pair. Full data sent. TO-72

case.

EX-EQUIPMENT CADMIUM CELLS

MULLARD ORP 3)“01)11]2’4'18,: ach

AFLIT istors.  Large o A L
can 4 lead type. Leads

PHOTO TRANS.

OCP71 Type. 8/8

November 1970

OF THE PAKS

KING OF THE PAKS Unequalled Value and Quality

SUPER PAKS

Pak No.

NEW BI-PAK UNTESTED
SEMICONDUCTORS

ivfaction CUARANTEERD in Every Pak, or money hick.

1 "0 G hss Subemin. Generd Purpose Gernwanium Diodes . ... 10/
Ty vmaniu Transistors AF/RF ............ 10/
U3 odes sim. 045, 0A47 .. ... .. 10/
V4 40 tiermaniwin Transistors hke ‘0C81, AC128 10/
U5 650 200mA Sub-min. Sil. Diodes . 10/~
U4 30 Silicon Planar Transistors NP,

i 16 Hilicon Rectifiers Top-Hat 7

U8 50 Nil. Planar Diodes 250mA 0, 200/2 0
Ly 20 Mixed Volts | watt Zener Diodes 10/~
uil 30 PNP Silicon 1lanar Transistors TO-5 sim 10/-
CI3 30 PNP-NPN Kil. Transistors OC200 & 28104 .. ........... 10/-
U114 150 Mixed Silicon and Germanium Diodes
Ulsd 23 NP licon Planar Trangistors TO-3 sinte. 2N697 10/-
uls 10 3-Amp Silicon Rectifiers tud Type up to 1000 P1V ..o 10/-
U1 30 Cermanium PNIP AF Trunsistors TO- like ACY 17-22 .. 10/
TIB B 6-Awp Nilicon Rectitiers BYZ13 Type up to 600 PIV 10/-
UlY 25 Silicon NPN Transistors like BCIOB ... ... ... 10/~
v20 12 1-5-unp Silicon Rectitiers Top-Hat up to 1,000 PIV ... 10/
U21 30 A.F. Germuniuta alloy Transistors Z(EWO -;eries & OCT1.. 10/
U23 30 Madt’s like MAT Series PNP Transistors .. .. ... 10/-
T24 20 Germaniwmn T-amp Rectitiers GIM up to 300 P1v . 10/
U256 25 300Mc/s NPN Hilicoen Transistors 2N708, BXY27 10/
U26 30 Fast Switching Silicon Diodes Jike INS14 Micro-min ..... 10/-
U2R  Experimenters’ .\suortm;ut of Integrated Circuita, untested.
tiates, Flip-Flops, Registers, ete., 8 Assorted Pieces . ....... 20
v29 10 1 amp SCR'8 TO-5 can up to 600 PIV CRX1/25-600. .. ... 2(5;7
Uil 20 Hil. Planar NPN trans. low noise Amnp 2N3707 ..., .. ... 10/
U32 25 Zener diodes 400mW DO7 cuse nmixed Volts, 3-18. ... ... 10/
U3 15 Plastic case 1 munp Nilicon rectitiers IN 4000 series. ., .. ... 10/
T34 40 sil. PNP alloy trans. TO-6 BCY 26, 28302/4 10/-
U3dd 25 8il. Planar truns. PNI> TO-18 2N2906. . . 10,
TU36 25 Nil. Planar NPN trans. TO-5 BFY50/5 17/52 10/-
us7 30 Kil. alloy trans. 80-2 PNP, OC200 28322, .............. 10/
U38 20 Fast Switching Sil. trans. NPN, 400Mc/s 2N3011 ... ... 10/-
U39 30 RE Germ. PND trans. 2N1303/5 TO-5 .. ............... 10/~
vio 10 Dual trans. 6 lead TO-5 2N2060 ...................... 10/
U4l 25 RF Cerm, trans. TO-1 QC45 NKT72................ ... lb,’f
U42 10 VHF Gern. PNP trans. TO } NKT667 AF117 ... ... ... 10

Code Nas. iientioned above ire given as a guide to the type of device in

the Pak. ‘Y'hc devices themselves are normally unmarked
NEW LOW PRICETESTED $.C.R.’s | SIL. RECTS. TESTED
_ IV 750mA3A 104 304
14 8a A 16.4 304 501 2/9 43 9/8
(TO-5 (TO-66 (TO-48 (TO-48 100 1/3 3/3 4/8 15/
cise) case)  ease) & 200 1/9 4/- 4/8 20/
PIV each each each viwh 300 2/3 4/6 6/8 22
a0 4/ 5~ 9/8 20/ 100 2/8 5/8 7/8 25
100 5/ 6/6 10/8 23/ 500 3/- 6/~ B8/8 30/
200 7/ 7/6 11/8 28/~ 500 3/3 6/9 9/ 37/
400 8/6  8/6 13/6 32/ 800 3/8 7/8 11/- 40
600 10/ 11/8 15/8 35/ 1000 5/~ 9/3 12/8 50,
800 12/6 14/- 18/ 80/ 1200 6/6 11/8 15/
TRIACS
2A POTTED BRIDGE RECTIFIERS. | \vBOM 24 64 104
200V 10/ (T (TO- (TO-
1) 65y 48)
100 14/- 15~ 22/8
TRANSISTOR EQUIVALENTS BOOK. A 200 17/ 20/~ 28/
complete cross reference and equivalent 400 20/ 35/
hook for Europeau, American and Japanese VBOM - Blocking vott-

Transistors. Exclusive to BI-PAK. 15/~ each.

PRINTED CIRCUITS

EX-COMPUTER
Packed with seniiconductors  aund o
ponents, !0 hoards give o  guaranteed

30 trans and 30 d mdea
10/-. Plus 2/- P. &

QOur price 10 hoarids

PLEASE NOTE. To avoid any fuither
Increased Postal Charges ta our Customers
and enable us to keep our ''By Return Postal
Bervic which is second to 1one, we have
re-organised and streamlined our Despatch
Order Department and we now reqguest yvou
to send all your orders together with your
remittance, direct to our Warehouse and
Despatch  Department, postal address:
BI-PAK  SEMICONDUCTORS, Despatch
Dept., P.O. BOX 6, WARE, HERTS. l’ostage
and packing still 1/- per order. Minimum
order 10/

BI-PAK (1}

age in cither direction.

—
LUCAS 35A SIL. RECTS.
Branded. 400  PIV.
Bpecial Price, stud type,
fiying lead, 22/8 each.

UNIJUNCTION
UT46. Eqvt. 2N2646,
Eqvt. T1843. BEN3000
5/8 each, 25-99 5/-.
W00 UP 4/-.

NPN SILICON PLANAR
BC107/8/9, 2/~ each;
50-99, 1/10; 100
/8 each; 1,000 off,
1/8 each. Fully tested

anul eoded TO-18 case

SILICON HIGH VOL-
TAGE RECTIFIERS
10-Amp 3KV, (3000

I-‘l\mf; Leadas, 18/~ cach.

NTEE SANSFACTION R MONEY BACK

QUALITY-TESTED PAKS

6 Matched Trans. OC44/46/81/81D . 10/~
20 Red 8pot AF Trans. PNP ... 10/~
16 White 8pot RF Trans, PNP . 10/«

& 8llicon Recta. 3 A 100-400 P1V 10/~

2 10 A Silicon Rects. 100 PIV ... .. 10/~

2 OC1 140 Trans. NPN Switching . 10/~

1 12 A 8CR 100 PIV 10/-

3 8il. Trane, 28303 PN P 10/«

200 Mc/s Sil, Trans. ‘IPN 3/ 10/~
Zener Dioden 1W 33V 5% Tol. ...... 10/~
High Current Trans. 0C42 Eqvt. .... 10/
Power Transistora 1 0C26 1 OC35 ... 10/~

Bilicon Rects, 400 PIV 250mA
OC75 Transistors . ..........
Power Trans. OC20 100V

04202 8il. Diodes Sub-min
Low Noise Trans. NPN 2N¢
8il. Trans. NI’'N VCTB 100 /TB
0A81 Diodes
OC72 Transistory . .
OC77 Transistors .
8il. Recta. 400 P1V 6001 A
(tET884 Trans. Eqvt. OC44.
GET883 Trans. Eqvt. OC45. .
2N708 Sil. Trans. 300Mc/a NP

Lo e PSS L2 00 T 10 RO O EY e e e 30 DD D e O RS o 20 W0

GT31 LF Low Noise Germ

IN914 8il. Diodes 75 PIV 76mA 10/~
0OA95 Gerri. Diodea Sub-min. 1N6Y 10/-
NPN Cerm. Trans. NKT773 Eyvt 10/-

0022 Power Trans. Germ. ...
025 Power Trans. Germ.
A('128 Trans. PNP High Gain
AC127/128 Comp. pair PNP/NPN .
N1307 PNP Switching Traps. .
:62H Germ. Diodes Eqvt. OAT
AF116 Type Trans.
Assorted Germ. Diodes Marked .
ACI26 Germ. PNP Trans.
Silicon Recte. 100 PTV 750mA .
AF117 Trans. . ... o

OC81 Type Trans.
OC171 Trans. .......
2N2926 8il. Epoxy Tl.nm
0OC71 Type Trans.
28701 Sil. Trana. Texan
10 A 600 PTV Hil. Rects. 1845R
BC108 8il. NPN High Caln Trans.
2N910 N PN Ril. Trans. VCB 100 .
1000 PIV Sil. Rect. 1-5 A R53310 A
RAYO5A Sil. Trans. NPN 200Mc/s
00200 8il. Trans. ..
GET880 Low Noise Gerin, Trans,
AF139 PNP High Freq. Trans. .
NPXN Trans. 1 8T141 & 28T140
Madt's 2 MAT100 & 2MATI20 .
Madt's 2 MAT101 & 1 MATI21 .
0C44 Germ, Trans. AF ..
AC127 NPN Gérm. Trans.
2N 3906 8il. PNP Trans. Motoro
Sil. Power Rects. BYZ13

3
2
4
4
3
7
3
5
7
2
2
3
2
4
3
2
1

E}
4
3
4
3
1
2
1

8it. Power Traps. NPN  100Mc/s.

TK201A......... 15/-
2 2N1132 P pi ituxi o 10/~
3 2N647 Epitaxiat Planar Tnne Nil 15/~
4 Germ. Power Trans. Eqvt. OCI1§ 15/~
} Unilunction Trans. 2N2646 . 18/«
2 Hil. Trana. 200Mc/s 60Vcb ZTB3/84 .. 15/«
20 NKT Trans. AF. RI. VHF. Co«lcnl +

Eqvt. List . .................... 10/~
2 2N2712 Sil. )‘,||0\\, Plavar HPE! 15/~
A BY100 Type 8il. Rects. A
25 RNil. and__Germ. Trans. M \eAI all

mirked, New ... ..o 30/~
SEMICONDUCTORS FOR ““P.E.”” 50 |- S0AMP.
TYPE EACH TYPE EACH
2NI613 4/8 IN914 1/-
2N3050 12/8 0A200 1/-
2N3703 3 BFY51 3/6
2N3704 3/8 BYZ13 4/8
2N 3707 3/9 40362 14/-
2N3819 8/ 22V W Zener 3/8

CIRO No. 388-7006
'\§
LR
* 63A
High Street
WARE
o
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Gomplete
otereo

g

n T VRADIO & TV COMPONENTS (Acton) Ltd.
‘ 21d High Street, Acton, London W3 6NG
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. Mk, |
amplifier on which full details are given below, the famous Garrard SP25 Mk. |1 (including teak
veneer base and transparent cover) with diamond cartridge or 2025 TC and the very successful

DUO type 2 speakers.
Measuring 174in

102in % 6
veneer with matching vyfair grills.

n, the_Dup type 2 speakers are beautifully finished in simulated teak
They incqrporate a 104in X 6}in drive unit and high frequency

speaker, both of which are of 3 chms. impedance. The Duo speaker system is also available separately at

£6.6.0 each plus 15/-P. & P.

Complete stereo sxstem £41 plus £2:100 P. & P
With Mk. Il Amplifier and Magnetic Cartridge £45 plus£2.10.0 P. & P.

Teak finished case

£9.10

PlusP. & P.7/6

SPECIFICATION:
Sensitivities for 10 watt output
at IKHz into 3 ohms. Tape Head: 3ImV (at 31
i.p.s.)Mag, P.U.: 2 mV. Cer.P.U.: B0mV. Tuner: 100mV.
Aux. 100mV. Tape/Rec. Output. Equalisation for each
input is correct to within +2dB (R.LA.A) from 20Hz to 20KHz.
Tone Control Range: Bass: 13dB at 60Hz. Treble: = 14dB at |S5KHz. Total Dis-
tortion: (for 10 watt output) < 1-5%. Signal Noise: < —60dB. A.C. Mains
200-250V. Size 124in long, 4+in deep, 23in high. Built and tested.

THE RELIANT Mk. H
SOLID STATE
GENERAL PURPOSE AMPLIFIER

£7.5.0 piusp.ar.76

In teak finished case

SPECIFICATION: Output: 10
watts into a ohms speaker.
Inputs: (1) for mike (10mV). Input (2) for
gram. radio (250mV) individual bass and treble control.
Tronsistors: 4 silicon and three germanium. Mains input: 220250

Size: 104 4 24in.

ELEGANT SEVEN Mk. FII (350mW Output)

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

£5.5.0 PlusP. & P.7.6. Circuit 2,6. Free with parts.

volts.

THE DORSET (600mW Output)

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

ES.S.O PlusP. & P. 7,6. Circuit2/6. Free withparts.

jée Il./idcounl F.E.T. Mk. | £14.5.0 rus7cp. ar.

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

SPECIFICATION

Controls—6 position selector switch
(3 pos. stereo and 3 pos. mono),
: separate vol. controls for left and
Total distortion = IkHz @ 9W 0-5%. right  channels. Bass 4+ 14dB
Input sensitivities—CER. P.U. 100mV +  60Hz; Treble (with D.P.S.
into 3MQ:  Tuner 100mV into onjoff} L 12dB « 10kHz.
100K Q ; Tape 100mV into 100k Q. Tape recording output sockets on
Overload Factor—Better_than 26d8. each channel.
Signal to noise ratio—70dB on all Size 124in 6in 23in in teak-
inputs (with vol. max) finished case. Buiit and tested.

Mk. Il (MAG. P.U.) £15.15.0 Post & packing 10/~ extra.

Specification same as Mk. |, but with Spec. on Mag. P.U. 3mV ¥ IkHz input

the following inputs: Mag. impedance 47kQ2. Fully equalised to

CER. P.U. Tuner. within 2 1dB RIAA. Signal to noise
ratio—65dB (vol. max.).

LIQUIDATED STOCK

DANSETTE

TOURISTE MK3

CAR RADIO

ALL TRANSISTOR

Qutput per channel—I0W rms.
Frequency bandwidth 20Hz to 20kHz
-1d8 i |

Beautifully designed to blend with the interiors of all cars. Permeability tuning
and long wave loading coils ensures excellent tracking, sensitivity and
selectivity on both wave bands. R.F. sensitivity at | MHz is better than B
micro volts. Power output into 3 ohm speaker is 3 watts. Pre-aligned I.F.
module and tuner together with comprehensive instructions guarantees
success first time. |2 volts negative or positive earth. Size 77 73 447
deep.

Originally sold complete for £15.4.6 SET OF PARTS

Circuit diagram 1/6, free with parts £6 6 0

plus 7/6

25/- extra plus 4/- P. & P. s Us P. & P.
Postage free when ordered with parts

852
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SOUND .50

SOUND 50 AMPLIFIER AND SPEAKER SYSTEM

The Sound Fifty valve amplifier and speakers
are sturdily constructed with smart housings
and thoroughly tested electronics. They are
designed to last—to withstand the knocks
and bumps of life on the road. Built for the
small and medium sized gig, they are easy to
handle and quick to set up and can be relied
upon to come over with all the guality and
power you need.

OQutput Power 45 watts R.M.S. (Sine wave drive). Fre-
quency response—3db points 30 Hx at 18 KHz. Total dis-
tortion less than 2°; at rated output. Signal to noise ratio:
better than 60db. Speaker Impedance 3. 8 or 15 ohms.
Bass Control Range ! 13db at 60 Hz. Treble Control
Range  12dbat 10 KHz. Inputs 4 inputsat 5 mV into 470 K.

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

To protect the output valves, the incorporated fail safe circuit
will enable the amplifier to be used at half power.
SPEAKERS! Size20" 20" 10" incorporating Baker’'s 2°
heavy duty 25 watt high flux, quality loudspeaker with cast
frame. Cabinets attractively finished in two tone colour
scheme—Black and grey.

COMPLETE SYSTEM £4 5

plus 60/- P, & P.
Amplifier £28.10.0 plus 20/- P. & P. Speakers each £12.10.0 plus 30/- P. & P.

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.QO. All Enquiries S.A.E.

The New Pictlll'e-B()Ok’way of learning
BASI ELECTRICITY (5voLs)
ELECTRONICS (6voLs)

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

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

PR sE BRI NN EDGERNEN
The series will be of

‘exceptional value in = 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 will either return set, carriage paid,
tricity, Radio and in good condition within 7 days or send the following amounts. BASIC
Electronics. s ELECTRICITY 75/-. Cash Price or Down Payment of 20/~ followed by 3

‘ fortnightly payments of 20/- each., BASIC ELECTRONICS 90/-. Cash

WHAT READ Ens SAY Price or Down Payment of 20/- followed by 4 fortaightly payments of 20/-
® cach, This offer applies to UNITED KINGDOM ONLY. Overseas

.. carefully written . . B8 customers cash with order, prices as above.
.1 am very satisfied with these carefully written and well i .
expressed manuals . . . A.W., Shanklin. Tick Set required (Only one ser allowed on pree trial)
‘.. . valuable assistance . . = BASIC ELECTRICITY [ | EASIC ELECTRONICS | |

-

... Your valuable assistance has cnabled me to find a good

i ices i tage and Packing.
position as a Radio and TV Engineer . . . D.S.. Bristol. Prices include Postage an g

Signature ... S e
(If under 18 signature required of parent or guardian)

INAME - ymaciicssts -l e L 20900007 3-a0TGaT=920C 7=2000a0A0R0000a5 S 5000A005E
BLOCK LETTERS

FULL POSTAL
AD D RE S S ... oot iei et [P

‘... they are invaluable . . .

... Hfind that as a base for a course in Electronics they are
invaluable and | have yet to find anything even to approach
the same standard . . . H.N., Rotherham.

A TECH-PRESS PUBLICATION

POST NOW FOR THIS OFFER 7!
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STNInmoqamood

we know them backwards

—and so we should after 25 years as South East London’s leading component stores.
Fortunately it doesn’t stop us looking forward. We've modernised, reorganised
and we're all set for the next 25 years.

LOOKING FORWARD TO SEEING YOU

- Garland Bros. Ltd.

DEPTFORD BROADWAY (Corner of Brookmill Road)

Thursday

LONDON, S.E.8

TELEPHONE
01-692 4412

The Unique

MULTI-MiNT TWIN-VIGE

An extra ““Pair of hands” for
those tricky jobs

ASSEMBLY—SOLDERING—
GLUING—WIRING —DRILLING
ETC.

o INDEPENDENT ADJUSTMENT OF
THE TWO VICE HEADS TO ANY
ANGLE WITH POSITIVE LOCKING.

® JAWS WILL FIRMLY GRIP, ROUND,
FLAT, SQUARE, OR HEXAGONAL
PARTS.

TWIN VICE: £5-18-0 (4/6 P & P)

ALSO AVAILABLE
SINGLE VICE: £3-7-6 (3/-P & P)
COVENTRY MOVEMENT CO.LTD.

BURNSALL ROAD, COVENTRY
CVS 6BU STD 0203 - 74363

NEW! HANDY! TIDY!

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

A PLACE
FOR
EYERYTHING
EVERYTHING

IN ITS
PLACE!

Newest, neatest system ever devised lor S(ormg
small parts and components: resistors, capaci-
tors, diodes, transistors, etc. Rigid plasnc 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 (5ins ‘2! ns " 25ins)
Usually 2/6 each, OUR PRICE: 14 DOZEN
DOUBLE UNITS (Sins . 44ins < 2{ins)
Usually 4/6 each, OUR PRICE: 40/- DOZEN

PLUS QUANTITY DISCOUNTS!
Order £5and over DEDUCT /- in the £
Orders £10 and over DEDUCT 1/6 in the £
Orders £20 and over DEDUCT 2/-in the £

PACKING/POSTAGE/CARRIAGE: Add 6/- to
all orders under £3. Orders £3 and over,
packing/postage/carriage free.

QUOTATIONS FOR LARGER QUANTITIES

Iyaﬂnr ' (Dept. PE1j) 31 ALBERT RD.
LiMmITED HENDON, LONDON, NW4
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“JULIETTE X

is a high quality
(OMMUNICATIONS
RECEIVER ‘

{replaces NA 5018A)
Recommended Price
£420.0

% 36 Gns:
Price Gns. -
(Cash only) plus 9/- p. & p. Complete

with standard batteries and earpiece. BFO
(opfional extra) add 35/-.

IT NOT ONLY RECEIVES Aircraft,
Shipping (VHF & SW), Taxis, Ambu-
fances, Fire Service, T.V. Sound, Hams,
Gas and Electric Boards, Public Services
and many other radio telephone
mobiles—BUT ALSO Classical Music,
Pop and all that Jazz.

TURN ON AND TUNE IN!!! The
MPR 3065 is a communications receiver
and entertainment source in one neat,
transistorised, portable package. [t keeps
aircraft, shipping, RT mobiles. FM and
AM broadcasts at your fingertips. Features
a colour coded illuminated tuning dial and
band selector, AFC, squelch, BFO
(optional extra), large speaker. Works oﬂ"
mains or batteries. Size: 10! x 7{
inches. FREQUENCIES Mednum
Wave, 540-1600 Kcs.; Marine, 1.6-4.6
Mcs.; FM/VHF, 88-108 Mcs.; Aircraft,
108-136 Mcs. (Military, Civil and Ground
control); High VHF/PB, 146-176 Mcs.
(Commercial and Industrial RT mobiles).
Availability of mobile transmissions
depend on operators in each area.

STOCKTON PARTNERS (Dept. P.E.)
importers and Distributors
Brighowgate, Grimsby, Lincs,

Tel. 0472 64196/58815

Practical Electronics November 1970



TYPE

13A DOUBLE BEAM
OSCILLOSCOPES

An excellent general purpusc
D{B oscilloscope, T.B.
¢/s-7T00KHz. Bandwidth 5
$mV/CM,

MHz. Sensitivity
Operating  voltage 01 10/
200250V Rupplied in

i
| excellent working condition.
0.0.

(Arnage 30/-.
AVO CT471A MULTIMETER

Battery operated, fully transistorised.
Sensitivity 100m Q/v. Measures AC/DC
Voltages 12mV to 1,200v. AC/DC Current
12uA to 1.2 Amp. Resistance 12 ohm to
120 mQ HF, VHF, UHF, Voltage with
multiplier 4v to 400v up to 50 Mc’s, 40mV to
4V up to 1,000 Mc/s. Offered in perfect
condition. 285 each. (':\rr. 10/-.

CRYSTAL CALIBRATORS No. (0

Small portable crystal
controlled wavemeter.
Size 7" ¥ 74" :« 4", Fre-
quency range 500 Kc/fs.
10 Me/s (up to 30 Mc/a
on harmonice),  Cali-
brated dial. Power re-
quirements 300 V.D.C.
15mA and 12 V.D.C.
0.3A. Excellent cun-
dition, 89/8. Carr. 7/6.

TAPE CASSETTES

Top quality in plastic library boxes.

50 60 min 8/6 3 for 24/8

C90 80 min  12/6 3 for 36/~

C120 120 min 18/~ 3 for 43/6
Cassette Head Cleaner 11/8.  All Post Extra.

CLASS D WAVEMETERS

A crystal controfled hetero-

dyne  frequency meter
covering 1-7-8 Mc/s.
Operation  on 6V d.c.
Tdeal for amatenr wuse.
Available in good uscd con-
dition. £5,19.8. C: 7/8,

or brand new “n.h acces-
sories. £7,19.8. Carr. 7/6.

B.C. 221 FREQUENCY METERS

latest release 126kHz to 20MIlz. Excellent
condition. Fully tested and checked und
complete with calibrator charts.

£27.10.0. euch, Carr. 10/-.

AM/FM SIGNAL GENERATORS
S8 Oscillator Test No.
2. A high quality
Mecision instru-
ment made for the
ministry by Airmec.
Frequency  cover-
age 20-80Mc/s. AM
CW./FM. Incor-

porute;

n dial, level meter, precision
attenuator 1uVv-100mV. Operation from
I8V die. or 0/110/200/250V a.c. Size
12 <8} .- 0in. Supplied in  brand new
condition complete with all comnectors
fully tested. £45. Carr, 20/ .

AVO CT.38 ELECTRONIC
MULTIMETERS
High quality 97 range instrument which
meagures a.c. and d.c. Voltage. Current,

Resistance and Power Qutput Ranges d.c.
volts 250mV-10,000V (10 meg2-110 meg (2
input). D.c. current 10uA-25A. Ohma.
0-1,000 megQ . volt 100mV-250V (with
R.F. measuring head up to 250MHz) a.c.
current 10A-26A. Power output 50 micro-
watts-§ watts. Operation 0/110/200/250V a.c.
Supplied in perfect condition complete with
circuit lead and R.F. probe. £85. Curr, 15/-.

ADMIRALTY B.40 RECEIVERS
High quality 10 valve
reeeiver manufactured by
Murphy. Coverage b

m o
| bands 650 KHz-30 MHz,
1.F. 500/K Hz. Incorporates
2 R.F. and 3 1.F. stageg,
Dhandpass filter, noise
limiter, crystal (.on(rollell
B.F.0. calibrator L.F,

= put, etc. Built-in speaker,
output Im |nh0ues Operation 150/230V a.c.
Nize 19 -~ 13} < 16in. Weight 114lb. Offered
in good wnrking condition. £22.10.0. Carr.
30/-. With circuit diagrams. Also avaijlable
B41 L.F. version of ahove. 13K Hz-700K Hz.
£17.10,0. Carr. 30/-.

T0-2 PORTABLE OSCILLOSCOPE
A general purpose low
cost economy oscillo-
scope for everyday use.
Y amp. Bandwidth
2 CP8-1 MHZ.
imp. 2 megl 26 P.F.
Illuminated scale. 2in.
tube. 115 -~ 180 .
230mim. Weight 8lb.
220/240 V a.c. Supplied
brand npew with hand-
hook. £22.10.0. Carr, 10°-.

Practical Electronics

USED EXTENSIVELY BY |

NDUSTRY, GOVERNMENT

DEPARTMENTS, EDUCATIONAL AUTHORITIES, ETC.
@ LOW COST @ QUICK DELIVERY @ OVER 200 RANGES IN
STOCK @ OTHER RANGES TO ORDER

FTC-401
TRANSISTOR
TESTER

Full capabilities for measuring
A, B and 1CO. npn or prp.
Equally adaptable for cheek-
ing diodes. Supplied complete
with instructions, battery aml
leads. £8,18.6, I'. & I'. 3/-.

NEW ‘‘“SEW’' DESIGNS
CLEAR PLASTIC METERS BAKELITE PANEL METERS
TYPE SW. 100 TYPE S-80 S
80 mm e
Y B LY ki square fronts b h;
59/6 | 60uA
.59/6 | 10008 .
..58/6 | 500 .
. 59/8 ) LmA ........
59/8 | 20V d.c. .. dAdie. ...
59/8 50Vd.c. ..... 300V ae. ...
VU Meter 0980 1A VU Meter ..

Type MR.85P, 4lin 4}in fronts.
10mA o
50mA
100mA
500

SOpA
50-0-50.4

300V a.c.
N Meter I
v me((-r

50uA -0V,
50-0~5om , 20V die. .
50V doe. .

300V d

100-0 100;14
. I 15V a
| lnu o 300V .
| amA S Meter s
10mA VU Meter . ...
50n1y

1A ac.®

) 100mA
L 500mA

20V d.e.
50V d.c. .
150V d.¢
.‘100\' e,

A
S meter 1m.
YU meter .
S0mA a.e.®

o 9mGy

10V de. . 304 e

L MOVING IRON —
ALLOTHERS MOVING COIL
Please add postage

EDGWISE METERS

Type PE.70. 3 17/3%in 1 15/32in 2jin
deep.

50-0-5011.4
16040
100-0-10041.3 ..

50044
Ima
1-0-1n
SmA
lomaA ..
S0niA .

-){I
.;0 o 50p AL

*SEW " CLEAR PLASTIC METERS

Type MR.38P. 1 21/32in square ironts.

150ma
200mA
300m A
500mA
760ma

20V .
100V

mcter ImA .
V1 meter ...

in square fronts.

s meler n
VU meter .. ..
A ae® .

“SEW'" BAKELITE
PANEL METERS

Type MR 85. 3iin square fronts.
500mA
17

160mA

i uid,'{\' o
200U\ 55,

Send for illustrated brochure

Discounts

High quality ceraniic construction. Windings

enamel. Heavy duty brush wiper.
25 WATT.

50 WATT.
100 WATT.

f
November 1970

Continuous rating.
ex-stock Single hole fixing, }in. dia. shafts. Bulk quantities available.
10/25/50/100/250/500/1,000/1,600/2,500 or 5,000 ohwe, 14;6. T.
10/25/50/100/250/500/1,000/2,500 or 5,000 ohms, 21/-.

1/5/10725/50/100/250/500/ 1,000 or *2.500 nhms, 27'8. P

embedded in vitreyus
Wide range

& P
P& .16,
& P15,

1.6,

MARCONI TF142E DISTORTION FACTOR
METERS. Excellent condition. Fully tested.
£220. Carr. 16/-.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
accuracy at low
cost. Ranges: R.
12-11-1 meg 1
#  Rangés +1%.
Ll uH - 111
HENRYS 6 Ran-
ges ~29%. €. 10pl
+1110mFd. 6
Ranges - 2%. TURNS RATIO 1:1/1000-
1:11100. 6 Ranges -1 1%. Bridge voltage at
1,000 cps. Operated from 9 volts. 100uA.
Meter indication. Attractive 2 tone metal
case. Size 71 -0 2in. 220. P. & P. &/-.

COSSOR 1049 DOUBLE BEAM
OSCILLOSCOPES

D.e. coupled. Band width 1kc/s.
order. 225, Carr, 30/-.

TE-200 RF SIGNAL GENERATOR
Accurate wide range
signal generator cover-
ing 120ke/s to 500Mcje
on 6 bands. Directly
calibrated.  Variable
RF attenuator, audio
output. Xtal socketl
for calibration. 220/
240V a.c. Bize 140 x
215 < 170mm. Brand
new with instructions.
£15. Carr. 7/6.

LELAND MODEL 27 BEAT
FREQUENCY OSCILLATORS
Frequency 0-20 Ke/s on 2 ranges. Qutput
3000 or 5k. Operation 200/260V. A.C.
Supplied in perfect order. £12,10.0. Carr.
10/-.

Terfect

TY75 AUDIO SIGNAL
GENERATOR
Wave 20c/s to
kefs.  Square Wave
20¢/s 30kefs. High
and low impedance
ontput. Qutput vanablc
up to 6 volta,
volts a.e. Rize 2 0
150 120mm. Brzxutl
new  with instructions.
£168.  Carr. 7/6.

MARCONI TF885 VIDEO
OSCILLATORS
0-5MHz. Sine Square Wave. £45. Carr, 20;-.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER

2pF-2,000 mfd
2z ohnis-200
megohins.  Also
checks impe-
dance, turns
ratio, insula-
t,lcn 200/250V

Bnnd New £17.10.
Carr. 7/6.

MARCONI TF195M BEAT

FREQUENCY OSCILLATORS
0-40K Hz. £80, Carr. 30/-,

ADVANCE TEST EQUIPMENT
Brand new and boxed in originalsealed cartons,
J1IB.AUDIOSIGNALGENERATOR.
15 ¢/s to 50 Ke/a. Sine wave. Output 600
ohms or 5 ohms. £30.0.0.

VM79. UHF MILLIVOLT METER.
100 Kc/s to 1,000 Mc/s. a.c. 10 mV to 3V.
D.c. 10 mV to 3V. Current 0-01 A to 0-3
mA. Resistance 1 obm to 10 megobhm.
£1258.0.0,

TT16, TRANSISTOR TESTER. Full range of
tacilities for testing PNP or NPN transistore
in or out of circuit. £37.10.0.
Carriage 10/- per item.

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

Also see next two pages
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BRAND NEW & FU

SEMI-CONDUCTORS/ VALVES

LLY GUARANTEED

TRANSISTORS VALVES
IN9I4 1/6/AC 128 4/- 2/8 er 716/ ELI 5/-
IN40O1  2/-[AC1D4 48 7/-1 8/-|EL95 7-
IN4002  2/3!; 5/- 5/- 8/6|EM30 8/.
1N4003  2/8 12/6 4/6 2 11/6/EM81 8/8
(N4004 3/~ 7/6 8/-30C15  15/-|[EM84 718
IN4005  3/6 5/8 9/630C'17  18/-[EMS5  11/-
IN4006  4/- 5/- 6/630C1x  15/-[EM8T  11/-
IN400T  4/8)/ 5/- /8 30F5 17/-|[EY5!
INd14 179 5/ 8/-/30FL1  15/-[EY8G;
ING0s4  4/8| 5/ 2/8/30FL12  18/6|EYS7
2G301 4/- 4/- 8/6130FL14  15/8|EZ40
2G302 4. 4/-| 8/.130L15  17/-|EZ41
2G303 4/-1 4/- 7-lsoL17  17/-|EZ80
2G306 716 8/- 8/-[30P12  16/-|EZ8)
2G308 8/-. 11/6) 11/-|30P18  15/-/GZ32
26300 8/-|AD161  7/8 68/-130PL1  15/8/GZ34
2G371 3-laD162 716 8/-130PL13  18/-/K166  27/6
20374 4/-[AF114 5/- 8/- 30PLI4 17/-|KTSR 33/
2G381 4/6|AF115 6/- 7/6,35L6 9/6 MU14 8/-
’Nggg 5. g/- PABCRO ns/.
NG9 5/ 2 /- PC8G /8
ING9H 12/6[NKT216 7/8|35Z5 7/-[pCas 183/-
2N708 4/-[NKT217 8/-|50B5 7/-|PCoT 8/8
INTOBA 117615005 7/~ PLOOO 9/6
2N70K 3/3!80 /<| PCCRY -
2NY14 4/6,85A2 7/8IPCCRS 8/~
IN916 3/6/AF139 6/6'807 9/8 pCCay  12/-
ON9IR 8/-|AF 178 8/ 1625 8/- PCCSS  10/8
2N929  4/8[AFI180 5/.l5763 13/~|PCCIRO  11/-
UN930 5/8|AFI181 5/- 6146 30/-|PCFH0 68
UNII31  b/B|AFISH /> 8 8/8/AZ31 10/-|pCF82  6/8
8/6,NKT281 4/6,CY31 7/-|PCF84 9/-
B/~INKT103 5.[DAF91  5/6|PCF86 11/
7/6NKT404 8/6|DAFO6 /8 PCF8000 15/~
5/6|NKT405 8/6|DFu1 4/6/PCF801  10/-
8/6|NKT773 7/6{D 96 7/9,PCFBO2  10/-
30/-|NKT10439 17/-|DK91 7/-IPCFROS  15/=
1/6|0A5 13/-|DK 92 8/-|PCF806 13/~
3/-|0A10 16/-|DK96 8/~ PCF808  15/6
3/-|OA4T 13/6/DLY2 7/-PCLA2 79
8/-|0AT0 6/6/DLY4 8/-|PCL83 13/~
5/6|0ATY 8/-| DL9G 7/8|PCLA4  8/8
12/6/0A81 23/~ DM70 8/6i PCL85 9/8
11/-|0A8S ;g//é 33‘(:6 g//s PCLBS  9/8
-loase 7 - PFL2 -
l;/s 0AY] 12/8/ERSCC  12/6 E{;‘ﬁ' o ﬁf.
3/,_ 0495 5/ E180F  16/-/pLy) 9/6
3/6/0A200 7/-|[EABCE}  8/6|pL v 9-
0A202 12/-|EAF42 10/ pL&3 8/~
0 11/-|EBY1 3/3|pLAY -
o 8/-[EBCal  10/8ipLs00  15/-
o 15/6/EBCB1 8/6lpLoo4  18/-
0 3/.[EBFBO  8/-py3s 1/
0 9/6 EBFR3  8/8|py33 128
o 4/- EBF89  8/8/pysg 88
o 8/-|EBL21  12/-[pyx 8-
o 3/GECAG  12/-|pyyy 8/-
O 8/ EC8 12/-|pyss 78
O 8/-[ECCa0  11/-'pyoy 8-
-|ECCB4  Bllpysoo 10/
8/6/ECC85 5/6 1y
7.6[ECCsR gD YBOT 10
T(ECERO 7z 1B
8/-[ECF&2  7/-\i=0 -
7/-[ECF86  12/8|,.7, 8-
8/-[ECH21  11/8/1,75, 140
/- [ECH3D  12/| gy 8
si6|ECHI2  13/-|1 28] A
8/-|ECHR1 5/8] 1'50.1‘ 11/8
12/6 ECHNS 818 o %0
BI=|ECLEO 8-l ABexko 0/5
g/6ECLE: g6/l ABCRO 8
5/- ECL83  1g/g|LAFdz 10/
5/6/ECLs:  8/6|UBCT /6
5/6|EFaTa  g/.\UBCEl 8/
10/-|EF39 g/-|UBF80 73
18/-| EF40 10/~ UBF84% 7/-
11/-|EF41 12/6)lICC84 - 9/9
maie ol %
/=|EF80 §/-|UCF!
4/-|EF85 7/~ UCH2T 11/~
5/- [ EFAG 8/6|UCH42  13/-
Sbr  Fevenw 50
- [EFO1 TCLR -
: 6/8 EFu2 718|UCLRS 12/«
s BEX 12 86 KFixs  6/6UF41 10/
1 4)gBEX1S 6/8 EF184 7/- UF80 78
4/8 BFX24 8/86 EHO0 8/- UFN3 8/-
3/6) BFX30 lg;- Ell::N }g/e UF84 -
BFX44 -{EL33 16 UL41 12/-
g/g BFXA&5 20/-|EL41 11/- ULA4 6/6
318 BFX86 100-[EL42 118 UY4] 8/-
350 BFX8T 12/-(ELKL  10/- U'Y# 8-
376 BFXS8 20/-EL84 5/- VR105:30 56
2’3 ﬁﬂ"" 20/-IELXS 8/3.VRI50,30 5'-
Y20
5/8/pEys
5/8/niy o) ZENER DIODES
8/8|Fysu 00w, (33 10 33V) 8/-
6/6 BF\(;U 4 to 200V) 4 -
28104 1o 160V) 5 -
40320 38 _
40361 778/ PL4007
10362 48 TI%d THYRISTORS
ACTO7 3/8 TI844 2/8( 1.4 SUPIV, §,-1 100”1V, 56 LN
AC 3/8|T1545 3/8| 300P1V, 8/-: 400PTV, 9/9 SOPIV, B/-:
AC 5/-iBEY2R  B/6ITINGG 3/8| 100PIV, 7/6; 20091 300P1Y, 9)-:
400P1V, 10, Al mum\ 11/-; 200P1V
13/-: 400P1V, 16/-. 7.A: 100P1V. 11/-:
SEND SAE FOR FULL LISTS |op1v, 13/-: 300r1Y, 14-; 40011V, 1876
DISCOUNTS: 1004 : #30P1V, 50/; 400P1V, 55/-.
109, on 12 4 any one {3 pe.
15° on 25 + any one typc. TRIACS
Large quantity discounts on application. SC414 10001V 6A, 19/8; SC41B 64 20001V,
Postage: Semi-Conductors 1/6. Valves 3/-. 22/-: SC41D 400P1V 6.4, 27/6.

< See previous page
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VE UP TO
33’5% OR MORE
SEND S.A.E. FOR-
DISCOUNT PRICE LISTS
AND PACKAGE OFFERS!

1025 slerco  £7,19.6 SL72B  £24.19.8
2025T/C sterco £8,17.8 AP75 216.19.6
40 MKII sterco £8.8.0 RL75  225.10.8
3000 ateren 6  SL75B 227,108
KP23 .8 - SLY5B  £3710.0
SL5D .6 AT0/11 211,198
NL65I 6 401 £25. 0.0

Carriage 7 6 extra each itenu.

TEAK PLINTHS AND PERSPEX COVERS
2025, 1000,

8P25, §
2, For AP75, KLY

L53, 3000, 2025T/C,
SL95. £5.19.8

£24.10.0

3. For P25 ete. to opentc with lid in place £5.19.8

Carriage 7/0 extra each type.

Full range of Gareard accessories available.

HALF PRICE OFFER!
SINCLAIR STEREO 25

Hi-Fi solid state pre-amplifier and control
unit incorporating treble, haes, volume and
balance controls. Switched input for p.u.
(magnetic and ceramic), mike and radio. Will
also avcept tape head. Opemtes from gV-12V
battery (20V  max. 7-5ma). Frequency
response  25Hz-30kHz+ 1dB. Noise level
better than —3504B on all inputs. Principally
designed for use with Z12 Amplifier but full
instructions are supplied to enable it to be
used with any amplifier. Size 61" 2} - 2}"
overall plus knobs, Brushed and pulished
aluminium front panel with niatching knobs.
Supplied brand new and guaranteed, with
full instructions.
Original prive £9.10.6
OU'R PRICE 99/8. P. & P. 3

TELETON SAQ203E
STEREO AMPLIFIER

Solid  state, 10W
per channel music
power. 6W  ran.s.
Inpute  for mag,

Semssmesmsss  ceramic, tuner, anx.
SPECTAL PRICF £20. Carr. 7/6.

HOSIDEN DH-08S DE LUXE
STEREO
HEADPHONES

TFeatures unique mech-
anical 2-way units and
fitted adjustable level €%
controls. & ohm imn-
pedance. 20-20,000cps.
Complete with epring
lead & stereo jack plug
£7.19.8,

HOSIDEN DH-02S STEREQ HEADPHONES

Wanderful vilue and
excellent perfor-
mance combined.
Adjustable head-
band. 8 ohm
impedance.
20-12,000 cps.
Complete with lead
and stereo jack plue. \
ONL\ 47/8.

AR UL

Latest
Galalogue

P& P26

range of HI FI EQ

EQUIPMENT. . ..
pages.

VALUE

SEND NOW-ONLY 7/6 P&PIl

The latest editon gwving full
detaits of a comprehensive

COMPONENTS, TEST EQUIP.
MENT and COMMUNICATIONS

trated and detail-
ing thousands of
nems —many at
bargain prices.
FREE DISCOUNT
COUPONS

SPECIAL OFFERS!

Garrard  ®P25/11 fitted  Goldring (800
cartridge and wooden plinth and plastic
cover. Total liat price £35.

OQUR PRICE £20.18.8, Carr. 10/-.
GOLDRING GL69/2 fitted Gollring G800
cartridge complete with de luxe base and
cover. Total list price £50,16.0.

OUR PRICE £39. Carr, 20/-.

SINCLAIR EQUIPMENT

Project 60. Package offern. 2
60

Z30 amplifier,
PZ5 power supply,
8.0.0, Carr. 7/6. Or
\n\h Pz pm\cr supply,
221, Carr. 7/6. 2 - Z50
amplifier, uteren 60 pre-
amp, I'Z8 power supply,

stereo pr«-;uup.

£21.10.0, Carr. /€.
Transformer for PZ8,
59/8 extra. Add to any

of the above £4.17.6. for active filter unit
and 218 for a pair of Q16 speakers.

All other sinclair products in stock. 2,000
amplifier, 823, Carr. 7/6.  Ncoteric amplifier,
£48, Carr. 7/6.

AMERICAN TAPE
First geade quality American tapes.
new  Discount on quantities.
3in. 225ft. L.P. acetate....
3}in. 600ft. T.I. mylar .
5in. 600ft. std. plastic
5in. 900{t. L.P. acctate

Brand

5in. 1,200it. D.P. mylar 15/-
53in. 1,200it. L.P. acetn 12/8
§3in. 1,200ft. L.P’. mylar 16/-
5din, 1,800it. D.T. mylar 22/6
5i‘in. 2,400ft. 1.1 1 39/6
7in. 1,2001t, atd. acetat, 12/6
un 1,800ft. L.P. acetate 15/-

LI mylar . 20;-

. mylar 25/~

45/

I’osta"e M=

% TRANSISTORISED FM TUNER %
G TRANSISTOR
HIGH QUALITY
TUNER, ﬂlZE

g o stages
Double tuned  dis-
\y criminator.  Ample
cutput to feed most
amplifiers. Operates
on YV battery. Coverage 88-108 MHz, Ready
built ready for use. Fantastie value for
money, £6,7.8. . & I'. 2/6. Htereo multiples
adaptors 99/6.

s

UIPMENT,

Over 230
fully illus

104-.

it

® G.W.SMITH & CO. (RADIO) LTD. @ See opposite page —>
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~ RUSSIAN C1-16 DOUBLE
BEAM OSCILLOSCOPES

5MHz Pass Band. Separate Y1, Y2 ampli-
fiers. Calibrated triggered sweep from
0-2u8ec to 100maec/cm.

Hupplied complete with all accessories and
instructions, £87, Carr. paid.

MARCONI CT44/
TF956 AF
ABSORPTION
WATTMETER

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

watts.

DECADE

RESISTANCE

ATTENUATOR

Variable range

0-111dB.  Con-

nectlons. Un- s
balapced T and Brdge T. Impedance
8000 range (0-1dB :. 10) 4 (1dB :. 10)
+ 10 4+ 20 4 30 4+ 40dB. Frequeney:
d.c. to 200kHz (—3d1). Aceuri
0:00dB. +indication dB < 0-01,

mum input less than 4W (30V). Built’in
A00 (3 load resistance with internal/external
swltch. Brand new £27,10.0, P. & P.5/-.
BELCO AF-5A
SOLID STATE SINE SQUARE
WAVE C.R. OSCILLATOR

sine .
18-200,000Hz:

e ——
| Square
\ 15-50,000 Hz.
[ [} Qutput max
+10dB (10k ).
Operation
internal

batteries.
Attinetive two-tone case 7jin x Bin
Price £17,10.0 Carr. 3/6.

TE-16A-  Transistorised
Signal Generator.5 ranges
400 kHz-30 mHz. An
inexpensive instrument
for the handyman. Oper-
ates on 9v battery. Wide,
easy to read scale.
kHz modulation.
5} . B} <31}, Cowmplete
with inetructiéns and
leads. £7,19.6. P.&P. 4/-.

BELCO DA-20 SOLID STATE
DECADE AUDIO OSCILLATOR

New high quality port-
ableinstrument.Sine 1Hz
to 100kHz. Square 20Hz
to 20kHz. Output max.
+10dB (10kQ). Opera-
tion 220/240V a.c. Size
215mm 150mm <
120mm.
Price
8/-.

2in.

£27.10.0,

Carr.

T.E.40
HIGH SENSITIVITY
A.C. VOLTMETER
10 meg. input 10 ranges:
17003 /1) -3/1
3110/30/100/.500\
dc/s.-1-2Mc/a.
Demheln —~40 to +50iB.
Supplied brand new
complete with leads and
instructions. Operation
230V a.c. £17.10.0. Carr. 5/-.

TE-65 VALVE VOLTMETER
High quality instrument
with 28 ranges. D.c, volts
1:5-1,500V. A.c. volts
1-5-1,500V. Resistance
up to 1,000 megohms,
220,240V a.c. operation.
(‘omplete with probe and
instructions.  £17.10.0.
P. & P. 6/-. Additional
Probes available:

42/6. H.V. 50/-.

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

shrouded.

£2,2.8, . & P

[ L& D46
. & P.6/6
. & P, 7/6
28.19.8, I'. & P. 8/6
7,500 W, £15.10.0, P. & I'. 20/~

SOLID STATE VARIABLE A.C.
VOLTAGE REGULATORS

Compact and panel mount-
ing. ldeal for control of
lamps,  drills, electrical
appliances,  etc. Input
©230/240V a.¢c. Output con-
tinyously variable from
20V to 230V,

Model MR2305 DA 68 < 46
< 43mm, £8.7.6, Model
MR2310 104 90 LL]
60oun, £11.19.68 Postage 276.

3,6
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TECH PT-34. 1,000
O.P.V. 0/10/50/250/
B500/1,000V a.c. angd
d.c. 0/1/100/500mA.

(e /100K, 89/8. 1. & P. 2/6,

MODEL TE-200. 20,000
O.P.V. Mirror scale, over-

Ioml protection.  (/5/25/
125/1,600V  d. 0/10/50/
250/1,000V  a.c.  0/50uA/
260MA. 0/60K /6 meg.
—20 to @62dB. 75/-. P. x P. 3/-.
MODEL TE-70. 30,000
u.pPyV, 0/3/15/60/300/
600/1,200V d.c. 0/6/30f

120/600/1,200V a.c. 0/
30uA/3/30/300A. 0/
16K /180K /1-6M/ 16 meg.
¢ P 3)-

TMK MODEL TW-50K. 45
ranges, mirror seale. 50K/

5K/Volta u.c.
125, 0-255 1

. 25, 50. 125, 250, 500

1,000V, A.c. volte: 15, 3,

250, 500, 1,000V, D.c.

5, 25, 50, 250,

o sistance: 10K, 100K,
10 meg. Decibels: —20 to
+?H 51B. £28,17.8. P. & P. 3/6,

TE-900 20,0000 /VOLT
GIANT MULTIMETER,
Mirror scale and overload
protection. 8in full view
meter. 2 colour scale. (f
2-5 / 10 § 250 / 1,00
a.e, 025{12:5{10/50{250{1,000{
die.  0/80uA71 HH100/500mA/10A
0>K/>001\/'n meg. ohin,  £15.0.0,

5,000V
5,000V
d.c.

MODEL 5025. ‘57

. ranges, giant 5iin
% nieter, polarity
everse ewitch. Nen-

ivi .’)0}\/\()1&

D.c, Volts: 0-125, 0 1-25. 5, 10, 50
12 0, 500, 1,000V, A.e. \'ults: 1-5,3,5,
1o, . B0, 125, 250, 500, 1,000V, D.c.
current: 25, 50pu.

500mA. 5, 10A. Resistance:

100K, | meg, 10 mmeg. Decibels: —20 to

+85dB. £12.10.0. P. & P. 3/5.

HONOR TE.10A.
Valt

20k Q)
5/25{60/250/500/
Le. 10/50/100/500/

4

0/50LA/2-ImA
260mA d.e. 0/6K/6 meg. o O
ohm. —20 to +220B.

10—0, 100 mfd, 0-100-0-1 1. 68/8. P. X
P. 3/-.

MODEL TE-300. 30,000

0.P.v. Mirror scale, over-
loanl protection 0/0-6/3/15/
60/300/1,200V d.c. 0/6/30/
120/600/1,200V  a.c, 0/
306uA [ GwA [ GOmA /
300mA/G00mA.  O/BK /50K [BOUK /%
—20 to +6348. £5.19.6, P. & P. 3/

MODEL TE-90. 50,000
O P.V. Mirror scale, over-
load protection. 003/13/60/
3060/600/1,200V  d.c.  0f1f
30/120/300/1,200\ e,
0-03/6/60/600mA. d.c
16K/160K /1 ﬁ/l‘) meg. — ’ﬁ to + 6301,
£7.10,0. P. & P, 3f-.

TMK MODEL TW-20CB.
Features Resettable Over:
lond Button. RKenasitiv

l.c.

ey,

000V,
-5, 10, 50, 260, 1,000V, D.c.
currents: 0-0-03, 0-5, 5, 50, 500ma, 10A.
Resistance: 0-5K, 50K, 0-500K, 5 meg.
to +52dB. £11.10.0. P. &

MODEL AS-100D. 100K 2/
Volt. 5in, mirror scalk.
Built-in meter protection 0/
3/12/60/120/300/600/1,200V
d.e.  0/6/30{120/300/600V
ac, O/10uA[6/60/300mA/
124, 0/2K[200K/2M/200M.
+17d8. £12.10.0. P. & P. 3/6.

TMK LAB TESTER

100,600 o.r

}in  scale huzzel

short circuit chech.

Sensitivity: 100,000

OP\ d.e.8fVolta.c
D.c. volts: 0-5, 25,

1,000V,
1,000V.

10, 50,

230,
3, 10, 50, 2560, 500,
10, 100uA, 10, 100, 500ma,

A, volts:
D.c. current:
10A. Reristance: 1K, 10K, 100K,
meg, 160 meg. Decibels: —10 to
Plastic cuse with earrying handle,
61in  3iin. 218,180, P. & P.

size 7§in
B/-.

LAFAYETTE HA-600 SOLID
STATE RECEIVER

CGeneral coverage 100-400KHz, 390K Hz -

30MHz. FET front end, 2 mech. filters,
product detector, variable B.F.O., noise
limiter, % Meter, Bandspread. RF Giai

13in
or

245,

4lin Biin. 18lb. 220/240V
d ¢. Brand new with instructions,
AT

T70-3 PORTABLE OSCILiOSCOPE

.hn tnho \ amp. sensiti-

| width 1-5 cps 15 MHz.
Enput imp. 2 meg Q 25pF
| X amp. sensitivity 0-9v.
| p p/C\{ Bandwidth 1-5 ¢ps
| 800 Fnput imp. 2
meg @ 20pF. Ti
! 5 ranges 10 cp:
Kynchronization,
1. Llwinated seale 140
220/240V. ALC

mm. Weight 15 th, b
braud new with handhook. £37.10.0. (

LAFAYETTE HA-800 SOLID STATE
AMATEUR COMMUNICATION
RECEIVER
A SRS Y12 05017 "]

35-4, 7-7-3, 14-14-
50-54MHz.  Dual conversion,
filters, product detector,

8 Meter, 100KHz calibrator.
a.c.or 12V d.c. 156in .« 9%in ~ B
Brand w with instructions
Carr. paid { 106K Hz Crystal 39/0 ext

LAFAYETTE PF60 VHF FM
R VER

Solid State. 152-174MHz. Fully tuneable
or crystal controlled (not supplied). Built
in Speaker, 8quelch and Volume Controls,
220/240V i, or 12V d.c. Brand new with
instructions. £37.10.0. Carr. 10/-.

All Mail Orders to-

147, Church S , London, W.2
Tel: 01-262 6562
de supplied)

1970

G.W.SMITH & CO.(/

“YAMABISHI” VARIABLE VOLTAGE
TRANSFORMERS

Excellent quality Low price Immediate delivery
MODEL §-260 MODEL §$-260 B
General Purpose Panel Mounting
Bench Mounting 1A £5.10.0
£5.100 | 254 £6.12.8
£8.15.0 | Please wld postage
£9.15.0 ALL MODELS
£14.10.0 | INPUT 230 voms. 50,60
UK £18.10.0 CYCLES, OUTPUT
124 £21. 0.0 | VARIABLE 0-260 VOLTS
20A £37. 0.0 Special discounts for quality

D)

UK‘»

UNR-30 RECEIVER

4 Bands covering 500K Hz-30MHz, B.F.0.
Built in Speaker 220/240V a.c. Brand new
with instructions. £13,13.0, Carr. 7/6.

WS$62 TRANSCEIVERS
Large quantity available for EXPORT!
Excellent condition. Enquiries invited,

UR-1A SOLID STATE
COMMUNICATION RECEIVER

4 Bands covering 55K Hz-
Meter, Variable BFO for
Hpeaker, Telescopic Aerial,
Bensitivity Control. 240V
d.c. 12§in ¥ 43in
instructione. 224,

OMHz. FET, 8
SB. Built in
Bandepread,
a.e. or 12V
7in. Brand new with
Carr. 7/6.

FULL RANGE OF CODAR AMATEUR
EQUIPMENT IN STOCK

LAFAYETTE LA- 324 STEREO
AMPLIF

Solid Htate. 12:8W r.m.e. per channel

20-20,000Hz - 1dB. Inputs Mag/Cer/Tuner/

Aux, Output 4-16. Headphone socket, tape

output. Black and brushed aluminium frout

g;\nel. 10%in 3}in - Rlin. £84  Carr.
6.

FULL RANGE OF PARTRIDGE JOYSTICK
AERIALS IN STOCK

TRIO 9R590DE COMMUNICATION
RECEIVER

4 bauds 500K Hz-30MH 2.
B.F.0., Bandspread. 7in
115/250V a.c.

= Meter,
16in <

Brand new with instructions.

242, Carr. Paid. Full Range of other Trio

Products in stock.

JR.6008E Amateur Receiver 265

Vurisble
10in.

JR.310 Amateur Receiver £77. 10 0
TS,510 Amateur Transceiver £180. 0.0
SP5D Matching Speaker 24,

HH4 Headphones £5196

VOLTAGE STABILISER
TRANSFORMERS
180-260V input. Qutput 230V. Available
150W or 226W. £12.10.0, Carr. 5/-.

EDDYSTONE VHF RECEIVERS MODEL
770R. 19-165 Mc/s. Excellent condition. $180.

INTERCOM/BABY SITTER

Transistorised  In-
coms, ideal for
hosme / otfice / work-
shop, etc. I-way
buzzer call system.
For desk or wall
mounting. Supplied
complete with con-
necting wire, bat-
ions, 2 station 59/0 P. ¥ P

Leri 1
Julltumlﬂlzﬂ r. & P.5/-

28,

\DI0O) LTD

3,LISLE STREET, LONDON, W.C.2 Tol. 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 2 DAY THURSDAY)
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HOME RADIO (Components) Ltd., Dept. PE, 234-240 London Road, Mitcham, CR4 3HD. Phone 01-648 8422

WAY OUT-
of the

component finding
maze.......

It may be fun finding your way out of the maze
at Hampton Court, but it's not so funny trying
to locate and obtain just the components you
need for a particular job. In fact, the number
of problems and frustrations you can meet is
quite a-maze-ing!

Thereis an easy way out however. Simply get
a copy of the Home Radio Catalogue and order
whatever you need from the comfort of your
easy chair. This famous radio and electronic
constructor's ''Bible” lists over 8,000 items,
more than 1,500 of them illustrated.. At only
12/6d (8/6d plus 4/- post & packing) it's a gift—
especially as each copy contains 6 vouchers,
each worth 1/- when used as directed.

Once you have your Home Radio Catalogue you
can make life even easier for yourself by joining
our Credit Account Service. Then you can
order by telephone any time of day or night,
Sundays included! No need to bother with
postal orders, cheques, registering envelopes
every time you order. We send prepaid en-
velopes and you make only one payment each
month. So simple! Write for details or
telephone 01-648 8422.

YOUR FIRST STEP out of
the maze — Post the

Coupon withyour cheque
or P.O. for 12/6d.

The price of 12/6d applies only to catalogues
purchased by customers residing in the U.X.

F 5 N N 5 N N ¥ |
Please write your Name and Address in block capitals

lName. . S — -
IAddress - -5 —

I HOME RADIO (COMPONENTS) LTD., Dept. PE
234-240 London Road, Mitcham, Surrey, CR4 3HD
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THE PROFESSIONAL (AND PERSONAL) TOUCH

IT is a fact that a piece of home built equipment can be
indistinguishable, both internally and externally, from
a factory produced equipment. The amateur constructor
has access to much of the general range of circuit com-
ponents and materials currently used by the professional
manufacturers; and he can use one of the well established
methods of assembly. For housing purposes, there are
stylish commercially made cases. These can be: neatly
embellished on the outside as befits the particular equip-
ment, since modern lettering aids make this operation
quite simple even for those lacking artistic skill. (An
article entitled ““The Professional Finish> in this issue
deals with the subject of housing and external appearance.)

Yes, in a sense it is all delightfully simple and straight-
forward. Perhaps foo simple some veteran constructors
may hint, mindful of the ‘““old days”. It provokes a
natural reaction in some to recall with nostalgia early
endeavours, especially if these occurred in a period when
the private individual had access to but a few components
and constructional materials, and when many items had
to be entirely home made. The difficulties certainly
spurred on the imagination; and successful innovation
was cause for justifiable pride and satisfaction.

That kind of resourcefulness is not required in any
great measure today, so far as normal circuit components
and hardware are concerned. But it would be entirely
wrong for the casual observer to conclude from what he
may see or read that the present day private constructor
is feather-bedded and spends his spare time merely assem-
bling parts to stereotyped designs. On occasions he is
just so employed, this is true. And indeed this is quite an
important part of the hobby. But he can look further
afield, as well. For there are actually more opportunities
for personal innovation than ever, because of the wider
applications of electronics now possible.

Consider, for example, the area of measurement and
control. Here is boundless scope for individual enter-
prise. Electronic solid state devices already exist for
translating many kinds of physical phenomenon into
electrical signals. But mechanical and electro-mechanical
contrivances are often indispensable parts of such electronic
systems. It is not possible to obtain ‘off-the-shelf”
devices or mechanisms suitable for every requirement, for
these tend to be unique in every case. So more often than
not such items have to be tailored for the job in mind.
And here the imagination, resourcefulness, and skill of
the constructor are all brought into play.

The knowledge that it is within his capabilities to produce
a “‘professional looking’ job so far as the electronics are
concerned, will encourage the constructor to take great
pains with any part of the equipment he must fabricate
himself. The spur has not vanished.

F.E.B.

THIS MONTH

CONSTRUCTIONAL PROJECTS
“GEMINI” DUAL PURPOSE

STEREO AMPLIFIER 860
RADIO CONTROL SEQUENCE

SWITCH 870
BRAKE LIGHT REPEATER 874

“TRANSTAB” POWER SUPPLY 889

SPECIAL SERIES

MAKING THE MOST OF
LOGIC IC’s—5 902

GENERAL FEATURES
THE PROFESSIONAL FINISH 878
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EDITORIAL 859
NEWS BRIEFS 877, 901
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Our December issue will be published on
Monday, November 16
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SPECIFICATION...

PRE-AMPLIFIER
Inputs
Radio 100mV at 50k (2
Tape 100mV at 50k 2
Aux  100mV at 50kQ
Disc  3mV (LO) and 60mV (HI) both at

47k Q
Mic  ImV at IMQ and I0mV at 2MQ
Microphone can be mixed with any other
input with independent level control

Outputs
Tape output 400mV at 10k{) unaffected by
volume or tone contrels
Auxiliary output 400mV at 10k {2 controlled
by volume and tone cecntrols

Tone control
Bass + 12dB at I00Hz, — 18dB at 30Hz
Treble 4+ 12dB at 10kHz, 4+ 15dB at 20kHz

Balance control
Full rotation cuts off either channel

Filter
15kHz, 10kHz, 7kHz, S5kHz or Out.
Slope 18dB/octave

Signal to noise ratio
Unweighted figures referred to 30 watts
into 8Q
Weighted figures
curve
All measured with inputs shorted

20Hz-20kHz, 3-phon

—77dB unweighted

Aux, Radio, Tape | _g34p weighted

—60dB unweighted
—80dB weighted
—62dB unweighted
—82dB weighted
—76dB unweighted
—82dB weighted
—70dB unweighted
—74dB weighted

Disc. HI {
Disc. LO {
Mic. HI {
Mic. LO {

Interchannel crosstalk
--50dB at |kHz, —35dB at 10kHz

Crosstalk betweeen inputs
—70dB at 1kHz, —60dB at 10kHz

Dynamic range
28dB before clipping

Distortion
0-019, at rated sensitivity, less than 0-1%
at |0 times (20dB) overioad
Supply
40V d.c. at 35mA (from main amplifier)
Dimensions
Width 134in, height 3%in, depth 8in

MAIN AMPLIFIER
Output power
30 watts into 8Q). 20 watts into 15Q
15 watts into 4Q.- Continuous r.m.s. sine-
wave power into 8 and 15€. Intermittent

sinewave or speech and music into 4(2

Harmonic distortion

Less than 0-019, with 8Q
or 15Q load

Less than 0-1% with 4Q
load

At full power

tape

.’

SELECTOR

1S 5, tuner

By D. S GIBBS and
| M SHAW (FERRANTI LTD)

L

FILTER YOLUME BASS

.4

monow stereo

out E ;3 -' é

TREBL
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Maximum harmonic distortion
0-0129%, at 100mW into 15Q load
0-029 at 35mW into 8Q load
0-049% at 30mW into 4Q load

Intermodulation distortion
Less than 0-05% at full power into 8 or
15Q. S.M.P.T.E. method
100Hz + I0kHz ratio 4 : |

Frequency response
—1dB 30Hz—50kHz
8Qor 15Q load | _34p 20Hz— [00kHz
AL —1dB 50Hz—30kHz
& —3dB 25Hz—70kHz

Signal to noise ratio
—100dB unweighted 20Hz —20kHz
—110dB weighted—30 phon curve

Output impedance
0-25Q in series with 2,500xF plus 6xH

Stability
Unconditionally stable, suitable for electro-
static loudspeakers

Input sensitivity
400mV r.m.s. for 30 watts into 8Q
430mV r.m.s. for 20 watts into 15Q
200mV r.m.s. for 15 watts into 4Q

Supply
220-250V a.c. at 50Hz

‘Dimensions

width éin, height 7in, depth 13in

»3

L

CEADPHOINES
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HIS short series of articles will describe the
T design and construction of a class B, 30 + 30
watt stereo amplifier and pre-amplifier of
exceptionally high performance. The perform-
ance is certainly equal to anything one can buy
no matter what the cost, but the construction of
this amplifier is well within the capabilities of
the ambitious amateur provided that the instruc-
tions are followed carefully, particularly with
regard to layout and wiring.

The P.E. Gemini has been designed for both
home hi fi applications and for use with disco-
theques and, for this reason, has a microphone
input that can be mixed with any other input.
The amplifier is designed to be capable of driving
two Quad electrostatic speakers and is thus
capable of driving any other speakers, provided
they are of the correct impedance.

BASIC DESIGN

Over the past few years, countless audio amplifiers
have appeared in the technical press, so that one might
well be justified in thinking that there could not be
anything new left to describe. It cannot be claimed that
this amplifier contains any exceptionally original
features but rather is aimed at achieving the highest
possible performance.

Of course all engineering design is a compromise
between conflicting requirements and in choosing a
final circuit the designer has to weigh the relative
importance of distortion, frequency response, signal to
noise ratio, transient response, stability, ease of con-
struction and cost, etc. As an example one can always
achieve a lower distortion level, in the main amplifier,
by increasing the negative feedback, but this usually
makes the transient response worse. In describing
this amplifier we shall explain the operation of each of
the circuits and the reasons for choosing it.  We shall
also indicate some of the defects of the circuits rejected.

SEPARATE UNITS

A separate pre-amplifier and power amplifier is used
instead of the normal commercial ““integrated” units.
There are certainly good reasons for integrated ampli-
fiers, but they are mostly concerned with cost of
manufacture or -sales promotion. An ‘“integrated”
amplifier is cheaper to manufacture than a *‘separate
unit” one because only one chassis and case are required
and the whole amplifier can be assembled on one
production line, Also it should be remembered that
much hi fi equipment is purchased by people having
more interest in music than electronics. Many non-
technical purchasers would be put off by the additional
complications introduced by separate units.

For the electronics enthusiast however, separate unit
construction offers many advantages. Since the power
supply and the pre-amplifier are completely isolated, the
risk of hum induction from the mains transformer
(which can often be very difficult to eradicate) is com-
pletely removed. Also the risk of h.f. oscillation from
stray capacitive coupling between the output stages
and the sensitive inputs is greatly reduced. Many
people prefer to mount all their equipment in a console.
Separate unit construction is ideal for this since the
pre-amplifier is light and compact and can easily be
mounted by its front panel, whilst the main amplifier
and power supply containing all the heavy and bulky
components can be hidden away in the cabinet.
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Fig. I. Transfer characteristics (a) of class B output stage at 30mA bias; (b) of class AB output stage at 100mA bias; (c)
at zero bias (threshold of conduction) showing the effect of too low a bias current on a class B output stage

MAIN AMPLIFIER

The designer of a high quality audio amplifier can
choose to operate in either class A, class B or class AB.
Class A undoubtedly gives the lowest distortion, but at
the expense of very high power dissipation and more
costly components. The designers have chosen to
operate this design in class B and although this pro-
duces a slight increase in distortion at low levels, the
0-02 per cent distortion so produced is subjectively
inaudible.

One might think that class AB operation would
combine the advantages of class A and class B, but in
practice it tends to make things worse as Fig. | shows.

On the central part of the transfer characteristic where
both output transistors are conducting the mutual con-
ductance (gm) doubles. When one of the output
transistors cuts off as the circuit goes into the class B
mode the abrupt change in the slope of the transfer
characteristic produces a considerable rise in distor-
tion.

The class B amplifier has been much maligned in
recent years by the protagonists of class A. This is
due probably to two factors, firstly that the transfer
characteristic of the linear quasi-complementary out-
put stage (used almost exclusively in early class B
amplifiers) becomes markedly assymetrical at low

Fig. 2. Block diagram of one channel of the P.E. Gemini dual purpose stereo amplifier
PRE-AMPLIFIER TREBLE] [BASS
MiC
[0
MIC
Hi Lo AMPLIFIER Wi CEVEL
DISC L0
0S¢ OUT O [SELECTOR VIRTUAL LOFV:I:’_AE%S e
EQUALISATION EARTH =1 ¢ 740 154H CONTROL
CIRCUIT MIXER by (5U0gA3 ARG
HI AND OUT
VOLUME m
OUTPUT
STERED) \L
i BALANCE i
RADIO O
TAPE O—
AUX O—
MAIN AMPLIFIER AND POWER SUPPLY
OVERLOAD
PROTECTION o )
PRE-AMP
L v +40V
R.H. + 55V Lo
R.H. E—_—
B e e BT STABILISED N__ | To MaiNs
RH.INPUT STAGE STAGE | TPOWER [ > [  VIAPRE-AMP
SUPPLY 3 J
COMMON -
CASE Y :
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signal levels and secondly, because of the difficulty of
maintaining a stable bias current, many manufacturers
took the easy way out and operated the output stage
at or near zero bias. The overall effect was that,
although the distortion may have been only 0-1 per cent
at full output, it could easily rise to several per cent at
low levels with disastrous effects on the reproduction.

However, now that fully complementary output
transistors are available, these difficulties can be over-
come. This design has a completely symmetrical transfer
characteristic and a means of making the bias current
exceptionally stable has been developed with the result
that the standard of reproduction is subjectively equal
to that of a class A amplifier, and with the added
advantages of low dissipation and a wide choice of
load impedances.

CIRCUIT DESCRIPTION

A schematic diagram of the P.E. Gemini is shown in
Fig. 2 and the circuit diagram of the main amplifier
itself is shown in Fig. 3. The main amplifier can be
divided into three sections. The first section containing
TR4, TRS and TR6 provides all the voltage ampli-
fication but at low power level. The cascode arrange-
ment of TRS and TR6 eliminates ‘“‘Early effect”
distortion (Fig. 4) and R17 provides a means of limiting
the current under short circuit conditions.

Transistors TR7, TR10, TR12 and TR13 form a fully
complementary class B output stage giving a current

gain of around 2,000 but a voltage gain of just below
one. The high bias stability mentioned earlier is
obtained by two means, firstly, compound npn/pnp and
pnp/npn Darlington pairs are used instead of the more
familiar configuration shown in Fig. 5, both of these
compound pairs are effectively two stage feedback
amplifiers by themselves and any change in bias current
produced by a change in the junction temperature of
the output transistors (TR12-TR13) is reduced by the
loop gain stage; a factor of about 7.

Secondly, transistors TR7, TR10 and TRI1 are
thermally coupled so that any change in the base
emitter voltage of TR10 or TR11 produced by power
dissipation or variations in the ambient temperature
is compensated by a similar variation in the base emitter
voltage of TR7. The idea of thermal coupling is not
new but it has been rarely put into practice because in
the past it was necessary to mount the bias diodes or
transistor on the same heatsink as the output transistors.
This was often mechanically inconvenient so that more
often than not no thermal coupling at all was used.

The present circuit overcomes the difficulty by using

"compound output stages and by thermally coupling the

driver transistors to the bias transistors. As these
three transistors are in close proximity on the printed
circuit board, no mechanical problems arise. The
improvement in bias stability is quite impressive.
After sustained operation into a short-circuit with the
output transistors running at 100 degrees Centigrade

Fig. 3. Circuit diagram of the right-hand channel of the main amplifier of the P.E. Gemini. The left-hand channel is
identical—component numbers being the right-hand number plus 100
& ; + $ 4 TO POWER
SUPPLY +55V
R2!
RIS
e - TRI2
e MJE2955
R16
3.9kn
R9 ¥
24k
TR8
R4 15k 0 ZTX108
TR9
ZTX500
— TR4
ZTX503 R24
ci2 1800
0-01hF R22
l % 22kn
pf
470pF
P
T TR sK2
] h BFS98 HEADPHONES
RS R13 TR6 +1:3v T
1000 390 ZTX304 TR13 o LOUDSPEAKER
MJE3055 4-150
SK1 Ri7 Ds —
INPUT FROM 8 330 5170
- —250uF C14
PRE-AMP K zTRS OApF
c7 N0t ct3
SZ’AF l 0-OfpF
RIO 12 L HEY L 5. TO POWER
22k0 12kt T P SU?H ov
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LOAD LINE

L LOAD LINE

r
[ h
[ > :

(b) Vee

Fig. 4. Showing characteristics of single transistor and
cascade output. (a) Single transistor—note that a change
in V.o between Ist and 2nd [, step is much greater than
between 4th and 5th step. This produces second harmonic
distortion. (b) Cascade—in a cascade configuration the
bottom transistor works at a fixed low voltage and the
top transistor works in common base mode giving complete
freedom from Early effect distortion

case temperature, the bias had changed by only 10
milliamps from the correct figure of 30 milliamps, and
it returned to within 2 milliamps of the correct current
in less than a minute.

Transistors TR8 and TR9 sense both the output
current and the output voltage so that the output
current under short circuit conditions is actually less
than can be otained into a resistive load. When the
base emitter voltage of either TR6 or TR9Y exceeds
about 0-6 volts, the transistors turn on and divert base
current from TR10 and TRI1l. The circuit is thus
protected against inadvertent short circuit but since the
output transistors get very hot under short circuit
conditions with full drive, it is unwise to operate the
circuit for more than a few minutes into a short circuit.

PERFORMANCE—DISTORTION

Graphs of distortion versus output power are shown
in Fig. 6. The rise in distortion at low levels may seem
rather unusual but it is, in fact, far from unusual.
Almost every audio amplifier exhibits this effect to
some degree, many, especially those using quasi-
complementary output stages, being very much worse.
Only class A amplifiers are completely free from this
effect. 0

It is interesting that one rarely sees curves such as
these published either in manufacturers’ brochures or in
technical articles. One reason for this is that many
designers measure distortion with an instrument called
a distortion factor-meter; this works by completely
eliminating the fundamental component of the wave-
form and measuring everything left, unfortunately
including- hum and white noise. When one is dealing
with distortion levels as low as 001 per cent the
harmonic components tend to disappear beneath the
noise at power levels below 1 watt, so that low level
measurements are, fortuitously perhaps, impossible.

A much more satisfactory and precise, although very
expensive instrument is the wave analyser, which is in
effect a very highly selective tuned amplifier. This

+,
- TR10

TR12
YBias

i
) TRN
TR13
C

) TR1

Fig. 5. Output stages (a) using con-
ventional Darlington pairs. Power
dissipation in TRI2 and TRI3 cause
their Vy. to drop, this causes the
current in TRI0O and TRII to increase,
providing more base current to the
output transistors; net result is a large
increase in bias current (b) using
compound Darlington pairs. Power
dissipation in TRI2 and TRI3 cause
their Vye to drop but this does not
affect the current in TRIO and TRII.
Furthermore the small increase in bias
current produced increases the vol-
tage drop across R27 and R28 and
reduces the collector current of TRIO
and TRII thus compensating for the
original change

TRI3 ¢
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Fig. 7. Harmonic distortion plotted against frequency
for the P.E. Gemini main amplifier. (a) | watt output into
4, 8 and 15 ohm loads; (b) maximum rated output into
4, 8 and 15 ohm loads

enables one to tune through the whole audio spectrum
and measure the amplitude of each harmonic com-
ponent separately. Because it is so highly selective
the effect of noise is greatly reduced and one can make
distortion measurements down to 10mW with' ease.
All our figures were measured with a wave analyser.

However, we suspect in many cases, when a designer
has been able to make distortion measurements at low
levels, he has preferred to forget the results.

Another popular trick that the enthusiast should
watch out for is the practise of plotting distortion curves
against a /inear power scale. This expands the high
power region to cover most of the graph and squashes
everything below one watt to insignificance. As an
example, if the curves shrown in Fig. 6 were plotted on a
lincar scale, the region below IW would occupy only
the first one-fortieth of the scale.

The maximum distortion with a 15 ohm load is
0-012 per cent and this occurs at 100mW output; with
an 8 ohm load this rises to 0-02 per,cent at about 35mW.
Both these levels are subjectively inaudible. Perfor-
mance with a 4 ohm load is not quite up to the same
standard but distortion still remains below 0-1 per cent
for all levels up to 15 watts.
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Harmonic distortion versus frequency for 1 watt
output is shown in Fig. 7a and for full rated output in
Fig. 7b. The distortion with 8 ohm and 15 ohm loads
remains reasonably constant between 100Hz and 10kHz,
but starts to rise outside these limits because of various
effects including falling loop gain and hole storage in
the output transistors.

FREQUENCY RESPONSE

The frequency response of the amplifier is shown in
Fig. 8 for an output of | watt at 1kHz, whilst Fig. 9
indicates the maximum cutput power that can be
obtained at any frequency before visible waveform dis-
tortion becomes apparent. Fig. 10 shows the output
waveform with a sinewave input slightly greater than
maximum and shows that the amplifier limits cleanly
without any tendency to latch-up.

Particular care has been taken to preserve a good
transient response even with highly reactive loads such
as Quad electrostatic loudspeakers. The transient
response of the main amplifier under various load
conditions is shown in Fig. 11. These photographs
were taken with a 100kHz input filter to simulate the
presence of the pre-amplifier.

Noise at the output of the amplifier is 100dB below
full power into 8 ohms measured unweighted with a
bandwidth of 20Hz to 20kHz.

However, because the human ear is most sensitive to
noise components between 2 to 5kHz, an unweighted
noise measurement does not correlate very well with the
subjective noise level. Using a filter which approxi-
mates to the 30phon frequency response curve of the
ear, the noise level is —110dB.

from latch-up with slight overload at |kHz into.an-8 ohm|
load
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COMPONENTS . . .

Capacitors

MAIN AMPLIFIER

{both channels—components for L.H. channel are R.H. channel numbers plus 100)

Semiconductors

TR4, TR104 ZTX503 Ferranti
TRS, TRI05 ZTX108 Ferranti
TRé, TR106 ZTX304 Ferranti
TR7, TRI107 ZTX108 Ferranti
TR8, TR108 ZTX108 Ferranti
TR9 ,TR109 ZTX500 Ferranti
TRI10, TR110  BFS6I Ferranti
TRII, TRIIT  BFS98 Ferranti
TRI2, TR112 MJE2955 Motorola
TRI3, TRI13  MJE3055 Motorola
D6, D106 ZS170 Ferranti
D7, D107 ZS170 Ferranti
2 off each
Miscellaneous

LI, L1OI 25 turns of 24 s.w.g. enamelled, copper

wire on Mullard bobbin DT2178 (2 off)
SK2 5 pin 180 degree DIN socket
SK1 5 pin 300 degree DIN socket
SK3, SK103 DIN speaker sockets (2 off)
Capacitor clamps
Turret tags

Heat sinks, Redpoint type 6W (2 off, obtainable from

Electroniques)

Grommets

Tag strip

in spacers, 6B.A. (8 off)

Case Contil type N style MOD—2 (West Hyde

Developments)

Cé, C106 1uF elect. 40V Mullard

Cc7, Cl07 32uF elect. 40V Mullard

Cs, C108 250uF elect. 40V Mullard

C9, C109 470pF polystyrene 125V Radiospares

Cl0, C110 32uF elect. 64V Mullard

Cll1, Clll 470pF polystyrene 125V Radiospares

Cl12,Cl12 0-01uF polyester 160V Mullard

Cl13,Cl113 0-0iuF polyester 160V Mullard

Cl4,Cl14 0-1.F polyester 160V Mullard

Cl15, CI15 2,500uF elect. 64V Mullard

2 off each

Resistors

R8, R108 10000 W+ 10%, carbon

R9, R109 24kQ tw + 29 metal oxide

R10, RI10 22kQ tW £ 29 metal oxide

RIL, RITE I5kQ W 4+ 10% carbon

RI12, R112 IkQ LW 4 10%, carbon

RI3, RI13 390 1w L+ 29, metal oxide

R14, RI14 1-5kQ iw 4+ 29, metal oxide

R15, RIIS 1kQ W 4 10% carbon

R16, R116 3:9kQ tW 4+ 10%, carbon

R17, RIN7 330 IW 4+ 10% carbon

R18, RI18 390Q W 4+ 5% carbon or
metal oxide

RI19, RI19 3900 W 5 5% carbon or
metal oxide

R20, R120 39kQ W + 109 carbon

R21, RI21 22kQ {W + 59, carbonor
metal oxide

R22, R122 22kQ W + 59 carbonor
metal oxide

R23, R123 180Q W 4+ 5% carbonor
metal oxide

R24, R124 180Q 4W + 5% carbon or
metal oxide

R25, RI25 100Q W 4 10% carbon

R26, R126 100Q tW 4 109, carbon

R27, R127 050 3W 4+ 5% wirewound

R28, R128 050 3W + 5% wirewound

R29, R129 47Q IW  + 20%carbon

R30, R130 050 3W + 5% wirewound

R31l, RI3I IkQ W 10%, carbon

VR2, VR102 220Q2 preset pot (Radiospares

“Mouldtrim’’)
2 off each.

Ready drilled fibreglass printed circuit boards and
semiconductors are available from the authors at
No. 4, Eleanor Road, Royton, Oldham, Lancs,, by mail
order only at the following prices:

Pre-amplifier p.c.b. 39s
Main amplifier p.c.b. 29s
Power supply p.c.b. 12s
Pre-amplifier semiconductors (stereo) 35s
Main amplifier semiconductors (stereo) 145s
Power supply semiconductors S0s
Postage and packing s

POWER SUPPLY

Capacitors

Cl 250uF elect. 64V Mullard

C2 250uF elect. 16V Mullard  *

C3 2800uF elect. 100V Mullard

C4 0-1uF mixed dielectric 1000V Radiospares
C5 0-luF elect. 250V Mullard

Resistors
Rl 47kQ IW -+ 2% Radiospares metal oxide
R2 820Q W + 2% Radio spares metal oxide
R3 39kQ W 4+ 109 carbon
R4 47Q W £ 10% carbon
RS 1:5kQ iW £ 109 carbon
R6 2:2kQ 1w £ 109% carbon
R7 470Q W £ 109 carbon

VRI 470Q preset pot (Radiospares “Mouldtrim’’)

Semiconductors

TRI BFS98 Ferranti
TR2, TR3 MJE3055 Motorola (2 off)
DRI KSI00A  Ferranti

D2, D3, D4, D5 ZS271 Ferranti (4 off)
Transformer
Parmeko mains type P3175 (secondary 48V, 2A d.c.)
obtainable from Electroniques. (Other trans-
formers of 48 50V rms rated 2A d.c. or 3A ac.
may be used if they are of similar physical size)

Miscellaneous
FS1 1A slow-blow fuse and holder (Bulgin FS5)
FS2  2A slow-blow fuse and holder (Bulgin FS5)

SK4 3 pin mains plug and socket (Bulgin P429 and P430)

Capacitor clamps
Earth tags, 4B.A. and 2B.A. fixings, grommets

I
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" Fitted with nickel plated bit 55"
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ste Soldering Kit 55/~

This conzains the iron fitted with a 7% “bit
interchangeable spare bits 55 and 55
resin cored solder; felt cleaning pad;

stand for soldering iron, and a booklet
“How to solder.”” From Electrical and
Radio Shops or send cash to Antex.

Model CN 240/2
15 watts - 240 volts 34 /-

and in handy transparen: pack. From
Electrical and Radio Shaps or serd
cash to Antex.

p——
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FERRANTI

leadersin
advanced electronics

Ferranti offer a wide
and varied range of circuits
and silicon transistors
including, at low prices
plastic encapsulated types
for high quality audio equipment.

Ferranti E-Line Transistors
are specified in quantity
by Practical Electronics’
for their electronic organ,

and for their new
high fidelity amplifier
which they are demonstrating
at the Audio Fair
and featuring in this issue.

Write for publication ESB45070 on
E-Line Transistor Applications

FERRANT! LIMITED,
ELECTRONICS DEPARTMENT,
GEM MILL, CHADDERTON,
OLDHAM, LANCS.
Telephone: 061-624 6661. Telex: 668038

T e G s 7 . W T S oA It
' Feasaffh]
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Take your Wellerchoice*

in Soldering ,

Low nitial Cost $%
Low initial cost Marksman irons, to cover most soldering
needs. Screw-in tips on 15W and 25W make it easier to
change the tips, which are nickel-plated and factory pre-
tinned for longer life. The shanks are stainless steel to
concentrate heat at the tips.

Instant Heat for Rapid Soldering ok
Instant heat soldering guns to deal with intermittent
soldering. Working heat is reached within seconds of
pressing the trigger, so the job is finished in less time than
it takes for a normal iron to heat up. Expert dual heat
(100/140W) and Heavy Duty (275W) models available
Alternative tips available for plastics working.

Weller Electric Limited

Redkiln Way, Horsham, Sussex Te/: 0403 61747

PARKERS SHEET
METAL FOLDING
MACHINES
HEAVY VICE
MODELS

With Bevelled Former Bars Carr. free
No. |. Capacity 18 gauge mjild steel x 36in. wide £15.0.0
No. ?. Capacity I8 gauge mild steel x 24in, wide £10.0.0
No. 3. £10.0.0

Also new bench models. Capacities 48in. X 18 gauge £40. 36in. x |8 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.

Yorks. Heck

Capacity 16 gauge m?id steel x 18in. wide

A. B. PARKER, Folding Machine Works, Upper George St., Heck dwik dwike 3997

S0 PROFESSIONAL THE N
YUKAN AEROSOL WAY -

YUKAWN

SELF -SPRNN

Gt these. airrying GREY HAMMER

BLACK WRINKLE
NOW/! R (CRACKLE) finishes

Cener Yukan A
D ping Aerotols
14015 ot b I
carr pad
nclude

Zinc Chromate
“tear Locquer
Metalies Grey Biue
Bronze and Goid

Yukan Aerosol spraykit contains 16 o3 fine quality, durable easy instant
spray. No stove baking required. Hammers available 10 grey, blue, gold
bronze. Modern Eggshell Black Wrinkle (Crackie) ali at 1511 at our
counter or 16/11, carriage paid. per push-button sell-spray can  Also
Durable heat and water resistant Black Matt finish (12 ors self-spray
cans only) 131l carriage paid

SPECIAL OFFER | can plus optional transferable snap-on trigger handle

(value 5/-) for 18fll. carriage paid Choice of i3 self-spray plain colours
and primer (Motor car quality) also available

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

oePT: kK/9 YUKAN, 3072, EDGWARE ROAD, LONDON, W.2. {éﬁ
7 Sl
= j

We supply many Government Departments. Mumcipal Authorsties, Institutes |7
and Leadrng Industrial Organisations  We can supply you too ==
Open all day Saturday. Closed Thursday afternoons

Closed ALL DECEMBER (or annual holidays
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Fig. 11. Oscillograms showing the transient response of the main amplifier (a) into 8 ohm load at IkHz; (b) into 8 ohm +
0:1uF load at 10kHz; (c) into 8 ohm + 2uF load (electrostatic loudspeaker) at 10kHz; (d) into 8 ohm + 2uF load (elec-

trostatic loudspeaker) at kHz

POWER SUPPLY CIRCUIT

- The circuit diagram of the stabilised power supply is
shown in Fig. 12. This provides an output of 55 volts
at up to 2 amps d.c., 6 amps peak (both channels driven
at full sine wave power into an 8 ohm load).

Many constructors may tend :0 think of a stabilised
power supply as an unnecessary uxury but it is strongly
recommended that the stabilised power supply is used as
its cost is a relatively small proportion of the total cost
of the amplifier and it provides many advantages. The
amplifier will deliver 30 watts per channel continuously;
not just music power. Switch-on “*plops” are elimi-
nated by the slow switch-on characteristic of the
power supply, the main amplifier is protected against

mains surges and the low output impedance of the
power supply greatly reduces the risk of low frequency
instability.

The circuit of the power supply is somewhat un-
conventional and it has the valuable characteristic that
if a short circuit is present at the output, it will not turn
on. Transistor TR1 is the error amplifier which
compares the voltage present at its base with the Zener
regulated voltage at its emitter. If the base voltage is
too low the collector current of TR1 increases and vice
versa.

The collector current of TRI is amplified by the
Darlington pair TR2 and TR3, which provide an output
current of up to 2amps d.c. Capacitor C2 provides the
slow turn-on characteristic by allowing the reference
voltage to build up slowly as C2 charges through R3

nutaixNEL o until the Zener diode turns on. Capacitor C! reduces
o — - 4 the output impedance of the power supply at high
L.H.CRANNEL frequencies.
ﬂon Next month: main amplifier construction details
+40V TO !
PRE-AMPLIFIER o 240y
¢ D2 D4
250 uF
48Y
—0—0—
Fs2
]
2A SLOW i
——
R.H.{ =
o
COMMON o MAINS
1 o VIA SK4
e T
EARTH LEADS D3 DS
TO MAIN AMPLIFIER T PRE-AMP
MJE3055
> RS 5=2527
2:2kn = 02-D5=2
MJE3055 410 Fig. 12. Circuit diagram of the stabilised

power supply of the P.E. Gemini

=15V
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THE unit to be described was designed to replace
a mechanical sequence switch, in controlling a
servo-motor, which in turn controlled the speed of a
model boat. A unit which would respond rapidly and
reliably to the pulses from the transmitter was therefore
required. - i

This stipulation ruled out mechanical servos which,
apart from being difficult to make, tend to be rather
slow and wunreliable in operation. An electronic
switch was therefore the obvious answer, being easy to
construct and install, and fast in operation.

CIRCUIT DESCRIPTION

The basic circuit is a bistable switch shown in Fig. 1.
This effectively divides the number of pulses at the
input by two. 1If, for instance, TR2 is conducting and
TR is cut off, then nearly all the supply voltage will be
developed across relay RLA, and so this relay will be
operated. The collector of TR2 must therefore be just
above earth.

As TR1 is cut off, then its collector will be at a point
just below the supply voltage. This means then that
D2 has only a small negative reverse bias across it, but

By A.D. BONE

D1 has nearly all the supply voltage across it in the
reverse direction.

If a positive pulse now appears across the resistor
RS, it will not overcome the 12 volts across D1, but
will easily overcome the small voltage across D2, and
hence D2 will conduct.  As the pulse is positive though,
it will reduce the base current of TR2 making the
collector more negative. This, in turn, increases the
base current of TR1, and hence reduces the collector
voltage. This decreases the base current of TR2 until
it is cut off and TR! fully conducting.

At first TR2 was conducting and relay RLA operated.
On the reception of a positive input pulse TR2 switched
off, and TR1 switched on so that relay RLA released.
As another positive pulse is applied TR1 switches off
and TR2 switches on, operating relay RLA once
again. Therefore the total effect on relay RLA is to
operate and release to each respective input pulse.

MOTOR SWITCHING

In Fig. | the contacts of relay RLA are in the servo-
motor supply, wired such that when the relay is operated
the motor will drive in one direction, and when released,

r o M T 1
RLX
A e all B 03 LA
! : R2 Py 500 ] 2
iTER oW i
ampitiel
b b gl i a RLAY RLA2
) R7 R9
1.2 12 10
TR‘ P kQ TRZ k
} Ry
10 oca ocel
ki
T of | +%2
R4 R6 R8 A
CI-L paet 1.2 12 O -
0047 kg 108 &0 g 0-047
WF T

| RS
BY4
v 33

Fig. 1.
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Circuit diagram of sequence switch
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ACTI(IAL|

VISUALI

XC'T'NGI

a new 4-way method of mastering

ELECTRDNICS
by doing — and — seeing

1 OWN and
HANDLE a
complete range of present-

day ELECTRONIC PARTS
and COMPONENTS

2)p

BUILD
and USE

a modern and profes-
sional CATHODE RAY
OSCILLOSCOPE

3 ’ READ and
| DRAW and

UNDERSTAND
CIRCUIT DIAGRAMS

R18
820

4

@ VALVE EXPERIMENTS

@ AMPLIFIERS
@ OSCILLATORS
@ SIGNAL TRACER

@ TRANSISTOR EXPERIMENTS

4 } CARRY oUT OVER 40 EXPERIMENTS ON BASIC ELECTRONIC
CIRCUITS AND SEE HOW THEY WORK .

. INCLUDING .

@ PHOTO ELECTRIC CIRCUIT @ A.C. EXPERIMENTS

@ COMPUTER CIRCUIT

@ BASIC RADIO RECEIVER
@ ELECTRONIC SWITCH
@ SIMPLE TRANSMITTER

@ D.C. EXPERIMENTS

@ SIMPLE COUNTER

@ TIME DELAY CIRCUIT

@ SERVICING PROCEDURES

This new style course will enable anyone to really understand electronics by a modern, practical and visual method—
no maths, and a minimum of theory—no previous knowledge required.
to test, service and maintain all types of Electronic equipment, Radio and TV receivers, etc.

It will also enable anyone to understand how

e M e M e e e e R et e e S SEE au A e e e e R mme SR MR G e e e e G M en

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKS. Please
send your free Brochure, without obligation, to: we do not employ representatives

POSTNOW |
for 1
BROCHURE '

N AME e BLOCK CAPS

| or write if you prefer not to cut page l A DD RESS e e PLEASE P.E-l

_________ e e e e e o e = e e e e e o
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VARIABLE VOLTAGE TRANSFORMERS

LIGHT SENSITIVE SWITGH 1|
Kitof parts, including ORPI2 Cad- [
mium Sulphide Photocell, Relay,
Transistor and Circuit, etc,, 6-12 H
volt D.C. op. price 25- plus 26 | !
P. & P. ORP 12 including circuit, | | I
12/6 each, Post Paid. | ﬂ
A.C. MAINS MODEL. Incorporates g3
Mains Transformer, Rectifier and special ﬂ
relay with 2::5 amp mains ¢/o contacts,
Price inc. circuict 47/6 plus 2/6 P, & P,
———— e — S S——r——

LIGHT SOURCE AND PHOTO
CELL MOUNTING .

Precision engineered =g .
light source with adjustable @E
{ensassembly and ventilated

lamp housing, to take MBC bulb. Separate
photo cell mounting assembly for ORP. 12
or similar cell. Both units are single hole I
fixing. Price per pair £2.15.0. P. & P. 3/6.

£18.10. 0.

£37. 0. 0. 37.5 amps, £72. 0. 0.
50 amps, £92. 0. 0.

INPUT 230,240v. A.C. 50/60 —
OUTPUT VARIABLE 0-260v.

BRAND NEW

Keenest prices in the country.
Alt Types (and Spares) from
4 to 50 amp. from stock.

SHROUDED TYPE
| amp, £5. 10. 0. 2.5 amps,
£6. 15, 0. 5 amps, £9. 15. 0.
8 amps, £14. 10. 0. 10 amps,
{2 amps, £21. 0. 0.
{5 amps, £25. 0. 0. 20 amps,

OPEN TYPE (Panel Mounting) } amp, £3.18.6.
famp, £5.10.0. 2} amps, £6.12.6, Carr. extra on open types.

STROBE! STROBE'!' STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and trigger-
ing circuit. 230/250v. A.C. operation.

EXPERIMENTERS' ECONOMY KIT

Speed adjustable | to 36 Flash per sec. All electronic
components including Veroboard -S.C.R. Unijunction
Xenon Tube and instructions £5.5.0 plus 5°- P, & P,

NEW INDUSTRIAL KIT

Ideally suitable for schools, laboratories, etc. Roller tin

printed circuit. New trigger coil, plastic thyristor.

Speed adjustable |-80f.p.s. Price 9 gns. 76 P. & P.

HY.-LYGHT STROBE

This strobe has been designed and produced in response

to many requests, for use in large rooms, halls and

the photographic field, and utilizes a silica plug-in tube

for longer life expectancy, printed circuit for easy
bly, also a special trigger coil and output capacitor.

RELAY New SIEMENS,
PLESSEY, etc. minjature
refays at COMPETITIVE PRICES
Coil Working Contacts Price
Q .c. Volts
2 -9 6M 12/6 I
230 6-12 2c¢/o 12/6
280 6-12 2c/o i.8 14/6 I
7 16-24 4M28 1.B 12/6
1250 36-45 6M 176 |
2500 36-45 &M 12/6
5800  B80-85 4 c/o i3] |
9000 40-70 2c/o 1.B. 10/,
H.D. Heavy Duty. POST PAID I
1.B. =Including Base I
‘AVO’ MODEL 48A I
Ex-Admiralty in'good condition with instruc-

tions, leads, plus D.C. Shunts for 120 Amp. I
and 480 Amp. A.C, Transformer for 60 Amp.

and 240 Amp. Multiplier for 3600 volt. Com-
plete outfitin fitted case, £15/0/0, P. & P. 10/ -,

Zwm) ELECTRONIC)
SRS ORGAN KIT

e Easy to build, I
olid State. Two full octaves \I
(fess sharps and flats). Fitted hardwood
case. Powered by two penlite |I}v
batteries. Complete set of parts including I
speaker, etc. together with full instructions

and {0tunes. Have all the pleasure of build-
ing this inscrumenc and finish with a

functional and instructive gift for any boy ‘
or girl, Price £3.0.0. P. & P. 4/6. I

10 IN | PROJECT KIT i

{10 easy to build Projects including: Radio, I
Morse Oscillator, LF Oscillator, etc., etc.
A Solar Cell is included in this Kit as aiterna-
tive power for some of the circuits, also a
14 page step by step instruction leaflec. JI
Price £3.17.6 P. & P.4/6.

T.M.C PUSH BUTTON KEY SWITCH il
Illuminated No. $.525594 Lock 4 "I

Complete with mounting =
bracket, push knob and “

lenses (green, amber, red
or clear —state colour
preference),
Price 14/6 each excluding bulb, post paid.
Discount for quantities of 200 and over.

— — — — —— — — m— ——

UNISELECTOR SWITCHES !
N E W 4Bank 25 Way 24V d.c.

operation. £5.17.6, P. & P. 2/6.
é Bank 25 Way 24V d.c.
£6.10.0, P. & P.2/6. R
8 Bank 25 Way 24V d.c. operation.
£7.12.6 plus 4/6 P, & P.

R e S R SR e e e e

MINIATURE UNISELECTOR SWITCH |
Ex-Equipment 3 banks of || positions plus I
homing bank. 40 ohm coil. 24-36V D.C.
Tested. 22/6, plus 2/6 P. & P.

N G TERI S e Auvel b s o e

YENNER ELECTRIC TIME SWITCH
200/250V Ex. GPO tested. Manually
set 2 on, 2 off every 24h. Override
switch: |10A £2 15s, ISA £3 5s,
20A £3 155, P. & P. 3/6. Also available
with solar dial ON dusk, OFF dawn.
Price as above.

1
) 100 WATT POWER RHEOSTATS (NEW)

Speed adjustable 0-30f.p.s. Lightoutputapprox. 4joules.
Price £10.17.6. P. & P. 7°6.

T-inch POLISHED REFLECTOR

Ideally suited for above Strobe kits. Price |I06. P.&P.26
or Post Paid with kits.

AVAILABLE IN THE FOLLOWING VALUES :

1 ohm, 10 a.;5 ohm, 47 a.; 10 ohm, 3 a;
25 ohm, 2 a.; 50 ohm, 1.4 a; 100 ohm, | a.;
250 ohm, .7 a.; 500 ohm, .45 a.; | Kohm,

1| 280mA; I'5 Kohm, 230 mA;2'5 Kohm, .22.; 5 Kohm, 140

mA. Diameter 3{in. Shaft length {in., dia. 3fin. All ac 27/6
each. P. & P. /6.

50 WATT. 1/5/10,25/50/100 250 500 I,1:5/2:5 5 Kohm
All at 21/- each. P. & P. I/6.

25 WATT. 10/25/50/100/250,/500;1,1-5,2-5 Kohm. All
at 14/6 each. P & P, /6.

IS SN GEREE PUDED EIIER D SN DI GUEE GEEED Svel ;
VEEDER ROOT, 230V a.c. 50 cycle, S-figure
counter (non-resettabie). 18/6, P. & P. 1/6,
e e ey e S i o — = —

BODINE TYPE N.C.I. GEARED MOTOR ___
(Type 1) 71 r.p.m. Torque 10ib. inch. 7
Reversible. 1/70th h.p., 50 cycle, -38
amp. (Type 2) 28 r.p.m. Torque
20lb.- inch. Reversible. 1/80th h.p.,
50 cycle, ‘28 amp. The above two
precision made U.S.A. motors are
offered in ‘‘as new’ condition. lpput voltage of mdtor
115V a.c. Supplied complete with transformer for 230/240V
a.c. input. Price, either type £3.3.0 plus 6/6 P. & P. or
less transformer £2.2.6 plus 4/6 P. & P.

SOLID STATE INTERVAL TIMER

24-30V D.C. operation. Stabilised unijunction
Timer and S.C.R. (30V ) amp.), encapsulated
in metal core. Timing interval adjustable
from a fraction of a second to several minutes
by means of external resistor or pot. By adding a 24V
Relay many other complex timing Functions are possible.
Price: 16,6incl.circuit. P.&P.26. Suitablerelay 10'-post paid.

MOTOROLA MACI1/6 PLASTIC
TRIAC 400 PiV. 8 AMP

Now available EX STOCK. Supplied with full data
and applications sheet. Price 21/- plus 1/6 P. & .P.

RE-CHARGEABLE
BUTTON CELLS 2 12V, 250 MA HR

Nickel Cad. Cells, connected to give 2-4V « 25
milliamp 10 hour rate, complete with 200/250V

\e,

A.C. charger. Fully tested and unused. Price
9.6 each plus | 6 P. & P.or 2 units for £] post
pai

e P S S E—— Sy G e

INSULATED TERMINALS

Available in red, white, yellow, black, blue
and green. New Price 2/- each.

All Mail Orders—Also Callers—Ample

Dept. P.E. 57 BRIDGMAN ROAD, LONDON W4 588
Phonae 01.995 1560 SHOWROOM NOW OPEN CLOSED SATURDAY
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SERVICE TRADING CO

Parking Space Personal callers only
9 LITTLE NEWPORT ST.

LONDON, W.C.2. Tel. 01-437 0576

TELECOMMUNICATIONS
POGKET BOOK

edited by T. L. Squires
24/- Postage I /-

MAKING TRANSISTOR RADIOS by
R. H. Warring. 2l/-. Postage I/-.
BEGINNER'S GUIDE TO RADIO by
Gordon J. King. 20/-. Postage |/-.
DICTIONARY OF TELECOMMUNI-
CATIONS by R. A. Bones. 45/-. Postage
-

PRINCIPLES OF ELECTRICITY IN
St UNITS by Morley & Hughes. 18/-.
Postage /-,

COLOURTELEVISION PAL SYSTEM
by G. N. Patchett. 50/-. Postage I/-.

TRANSISTOR ELECTRONIC
ORGANS FOR THE AMATEUR by
Alan Douglas & S. Astley. 20/-. Postage
/-,

FET CIRCUITS by Rufus P. Turner.
28/-. Postage |/-.

DIGITAL COMPUTER BASICS, Bureau
of Naval Personnel. 19/-. Postage /6.

PRACTICALINTEGRATEDCIRCUITS
by A. ). McEvoy & L. McNamara. 18/-.
Postage I/ -.

THE MODERN BOOK G0.

BRITAIN'S LARGEST STOCKIST
of British and American Technical Books

19-21 PRAED STREET

LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.

Incredible but
true! We offer
BASF, PHILIPS,
SCOTCH tapes
and cassettes at
prices AT LEAST
5", LOWER
THAN ANY
OTHER
ADVERTISER. This
is a genuine
‘cut-price’ offer.

%

Send for details NOW!

Neda
ﬁ@ tapes

pe
Dept. P.E. H1

I7 Leigh Park Road
Leigh-on-Sea, Essex
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the motor will drive in the opposite direction. There-
fore the effect of the input pulses to the bistable will be
to change its direction of drive at each input pulse.

If, as in Fig. 1, input pulses are supplied from relay
RLX1 then the inclusion of another pair of make
contacts RLX2 in the motor circuit makes the motor
operate only on the reception of an input pulse. As
long as this pulse is maintained the motor will drive, say
anticlockwise.

On the release of this pulse, the bistable and relay
RLA change their state, preparing the motor drive
circuit for clockwise drive on the reception of the next
pulse.

JUMPING POSITIONS

This circuit then, makes the motor very quick to
respond to input pulses, and hence makes *‘jumping a
position” very easy. This is an essential requirement
in the precise control of a model in a sequential system,
whether it be speed or steering that is being controlled.

In other words say, for complex manoeuvres of a
model, two consecutive “‘left moves’ may be required.
It may not be required, though, to use the unavoidable
“right move” sequentially placed between the two
required left moves. It is therefore necessary to
“jump” the intermediate right move, such that the
model does not respond to this position of the servo.

With this system this is overcome by the fast acting
bistable circuit. If two left moves are required, one
fast blip on the transmitter button will be sufficient to
operate the bistable and therefore change the direction
of drive of the servo motor, This completely eliminates
unwanted movements of the model.

CONSTRUCTION

The components of the sequence switch are assembled
on Veroboard. This results in a neat compact unit,
measuring [3in by flin, which is small compared with
similar mechamcal units.

COMPONENTS . . .

Resistors
Rl 10kQ R6 10Q TRI
R2 560Q R7 12kQ
R3 1:2kQ R8 [:2kQ
R4 1-2kQ R9 10kQ Diodes

Transistors
OC81 Mullard
TR2 OC81 Mullard

Firstly the Veroboard is cut to size, and the copper
strips broken as shown in Fig. 2. The components are
then mounted as shown in Fig. 2, the wires being
pushed through and soldered on the underside of the
Veroboard.

TESTING

Once the unit has been assembled, the relay RLA
should be wired to the board. The 12V supply should
now be connected.

To check transistor switching and consequent
relay operation, a 6V battery should be loosely con-
nected between the junction of C1, C2, RS and the 0V
line.

As this battery is connected and disconnected, relay
RLA should operate and release in sequence. If it
does not, disconnect immediately and check wiring
connections.

INSTALLATION

The prototype sequence switch, plus relays and relay
driver amplifier for relay RLX were mounted on a
wooden base. However, the constructor is free to
install these units into his model as required as place-
ment is not critical.

Main motor batteries can be used to power the unit,
in which case a common on/off switch would be used.
Alternatively, a separate 12V battery (BY3) could be
used.

In the author's boat a tone receiver drove an
“amplifier B> as described in the January 1967 issue of
PracTicAL  ErecTrRONICs. This amplifier in turn
operated relay RLX to supply input pulses. Of course,
any relay with two pairs of contacts will suffice for RLX,
if driven by a suitable relay amplifier.

This unit could also be used for direct control of the
main motor, but would be rather wasteful of trans-
mitter power, as the transmitter would have to be on all
the while one wished to maintain a certain move of the
model.

(Note: the January 1967 issue is now out of print)

Relays
RLX (see text)
RLA  500¢2, 600 type P.O. relay,
6V 4-pole changeover

RS 33kQ Di OAS8I
All 10%, § watt, unless otherwise stated D2 OA8I
D3 OAS8lI

Misceilaneous
BYI 6V Ever Ready (Type 996)
Veroboard, solder, wire.
Capacitors
Cl 0-047uF polyester
C2 0:047uF polyester
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BRAKE LIGHT

By S.C.HAYNES

THE circuit described in this article is a simple
transistor switch to indicate to a car driver the
correct operation of both brake-lights. It is most
reassuring to have a continuous check on brake light
function and to know that the vehicle is complying
with the law, quite besides the safety considerations.

CIRCUIT

The circuit uses the principle that a silicon transistor
needs about 0-7 volts across base and emitter to make
it conduct fully. A low value resistor is placed in the

LPt

%/, + indicates connections to circuit board

Fig. I. Circuit diagram of the brake light repeater.
Circuitry within the broken line is housed on the tag panel,
all other circuitry—except LP3—is part of the car wiring

brake light circuit (R1 in Fig. 1.), and the voltage
developed across it when the brake lights are working
is used to switch transistor TRI.

A resistor of 0-25 ohm is used and the fact that each
21 watt brake-light bulb takes about 2 amp means
that with two bulbs working the transistor will be
switched, but with only one bulb working the transis-
tor will not switch, hence the panel-light will indicate
correct operation. The presence of a resistor in the
brake-light lead reduces the brake-light voltage by
about a volt. This does not appear to dim the bulbs
noticeably and has the advantage that the brake-lights
are running nearer to 12 volts and so last longer.
Remember that a motor vehicle electrical system runs
at about 15 volts in daylight running conditions.

The two transistor circuit shown at Fig. 1| is self
protecting, since in the event of a short circuit failure
of TR2 the panel-light LP3 will be on whenever the

874

REPEAT

ignition is on, any other transistor failure will prevent
LP3 from illuminating, indicating that something is
amiss. The circuit also' includes a resistor and
capacitor in the base circuit of TRI to help alleviate
the effect of the initial -surge current that occurs with
cold bulbs, so removing a possible cause of transistor
failure.

The circuit shown is for positive earth; negative
earth systems require the swopping of the transistor
types, pnp for npn and vice versa. The wiring into
the vehicle is complicated by the fact that an isolated
panel-light is required with its other side connected to
an ignition controlled supply.

CONSTRUCTION AND INSTALLATION

A piece of s.r.b.p. of suitable size is drilled and the
tag-board and connector mounted with bolts. The
wires and other components are soldered in place as
shown in Fig. 2; the layout is not critical. The

~

° OB 1

BCIO8 ¢b ¢

Fig. 2. Layout and wiring diagram of the tag panel for the
brake light repeater, connections A to D correspond to
those shown on the circuit diagram
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CRYSTAL RADIO KIT
Model R.125

Thie easy to build Radio iy based on
the sume circuit developed by Marenni
for the very first radio transmis 1 bt
uses a modernferrite aerial for maximum
efficiency.,

A perfect introduetion to Radio Theory,

B

PRICE £1.10.0.

2 OCTAVE ELECTRONIC ORGAN KIT
Model R.129

Complete with a music book
containing 10 easy to play songs
the R.129 solid state organ kit
covers 2 full octaves.

Slotting into a fitted bardwood
case the top pane! carries the
key assenblies and all the
components including the loud-
speaker. Like all Roc Electronic
Kits every item is included down to the
last nut and holt so that the constructor can
start assembly within minutes nf opening the
package.

PRICE £4.10.0.

2 TRANSISTOR SOLAR RADIO KIT Model R.126

Like all Roc Electronic Kits the
R.126 uses rdliable no-solder
connections  to  produce a
complete 2 transistor radio in
under 2 hours.  As well as
battery operation the kit is
supplied complete with a solar
cell to provide power from the
Sun or any strong licht source.
i

PRICE £2.10.0,

20 PROJECT SOLAR ELECTRONIC
KIT Model R.128

This ultra modern Project Kit is ahaped
for the space age. Carried inside a
transparent domed 4lin capsule the
R.128 comes complete with a self-
contained solar eell to power any one
of 20 projects ranging fromi a one
transistor radio to a morse set complete
with Key aud morse training code.
supplied complete with easy to follow
instructions and even the cement to
asgemble this unique electronic space

SR PRICE £4.10.0.

10 PROJECT INTEGRATED CIRCUIT KIT
Model R.127

Using a robust Solid
State lntegrated cir-
kits
will build any one af
these  projects: (1)
Germaniwm Radtio, (2)
Test Oscillator. (4
Morse Telegraph
Training Set. (4) 1.C.). Transis-
tor Radio. (3) Germanium 1 Tran-
sistor Radio.  (8) Record Player Amp.

{7) U uity Tester. (8) AF Signal Tracer

(#) Radio Tranamitter. (100 Water Purity Tester.

PRICE £3.10.0.

50 PROJECT ELECTRONIC KIT

Model R.130

King of the Roc Electronic Kits is
the Giant R.130 which makes up
into no less than 50 separate projects
including Radio Receivers, Trans-
mitters, Tachometer, Rain Alarm,
Testers, Electronic Switches, Ampli-
fiers and even an Electronic Target
(iame. As well as earphone, speaker,
meter, relay, transformer, solar cell,
buzzer, ete., ete., the R.130 is supplied

8
\‘@ - complete with a fitted hardwood case aund
clear detailed inatructions for all 50 projects.

PRICE £7.19.0.

5 WATT STEREO INTEGRATED AMPLIFIER
CHASSIS Model R.123

Mounted on @ heavy gange chassis the fully
transistorised R.123 stereo anplifier is com-
pletely self-contained even down to ganged
volume and separate tone controls. For a
simple stereo amplifier of excellent quality all
you have to provide ik the cabinet and eontrol
knohs.

SPECIFICATION:

Qutput: W total. 2-5W per channel.

Tnput sensitivity: S00mY at 22Mohms,

W

Pr—

(B q
&A%
ﬂ—- A

U

PRICE £4.19.0.

AM/FM/MPX STEREO TUNER Model R.132

= Matching the R.131 awplifier in
both styling and performance the
R.132 tuner covers AM and FM
including stereo multiplex channels.
A meparate meter indicates signal
strength and tuning on both AM
amnd FM  Bands. A usable FM
sensitivity of 32V mmeansg that the
R.132 can be use:d anywhere, even
in different stereo reception areuas.
SPECIFICATION:

FM: frequency range: 87-108MHz.

"sable sensitivity: 3uV for 204B quicting.
Stereo separation: 3048 at 1KHz.

Image rejection: 60dB.

AM: frequency range: 525-1605K Hz.
Uaable gensitivity: 250uV.

PRICE
£36.0.0.

5 WATT 8 TRACK CARTRIDGE STEREQ AMPLIFIER
Model R.133

Just alot in one of the many 8 track
cartridge tapes available for a con-
tinuous programnine of your favourite
music. .\ manual programme override
switch enables you to switch from one
track o the next at-the push of a
button at the same time a numbered
indicator lights up to show which track
is playing. Beautifully finished in an
ojled nut  cabinet the R.133 ix
mechanically eugineered to provide logy aund i

reliable serv SPECIFICATION—Tape speed: %35 cmjsec (3% i.p.s.).
Wow & flutter: better than 0:3%. Frequency range: 40-12,000Hz.
Cross talk: better than 46dB 1,000Hz. Qutput: 5W total. 2-5W per

channel.  Anplifier outputs: 200mYV.
PRICE £36.0.0.

40 WATTS STEREO AMPLIFIER Model R.131

Lookiug as good as it sounds the
R.131 stereo amplifier offers excellent
quality and value for money. Housed
in a handsome wooden cabinet this new
Roc Amplifier uses the latest solid
state circuit technigynes to give a
specification second to none at the

T price.

SPECIFICATION —Output: 40\ total 20W
per channel. Frequency Range: 20-35000Hz.
Inputs: Phone: Mag, 3-6mV R.LA.A.: Xtal,
HOMV; tape, 200mV; tuner, 200mV. Control:
Bass, treble, volume left, volume right, selector
mainfremote speakers, power on/off, loudness and
stereo/mono.

PRICE £25.0.0.

STEREO HEADPHONES
Model R.328

Built up to a standard not down to a price, the R, 328
stereo heiudphgnes represent a breakthrough in value for
nmoney.

A valuable addition to any stereo installation they

will provide many hours of listening pleagure.
SRPECIFICATION:
Matching impedance: 8-16 ohmis. @

Frequency range: 30-15,000Hz.

PRICE £2.8.0.

RETURN OF POST MAIL
ORDER SERVICE

Orders under £10 please add
5/- post and packing. Orders
over £10 sent post free.

ROC ELECTRONICS LIMITED
193 EDGWARE ROAD LONDDN W21ET

TELEPHONE: 01-723 8%11
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MICRO SWITCH

3 amp. changeover contacts,
each, 18/- doz.
each or 21/- doz.

1/8

15 amp. model 2/ -

TOGGLE SWITCH
S ump. 200V with fiving rine. 1'8
eiach, 15/

CONSTRUCTORS’ PARCEL

L. Plessey uiniatire 2 gang tuning condengen
with built-in tr b wave ging switch,
2. Ferrite slab acrial with coily to suit the above
tuning condenser. 3. Circuit dingrmn giving all
component values for 1 transistor circuit covering
tull uediun wave and The lang wave band arouml
radio 2. The three items for only 7/8 which is
half ot (he Mice of the tuning condenser alone,

SLOW MOTION DRIVES
For pling to tuning 1 8, ete,  Une el
tin shaft, the other cnd fits to a Jin shaft with
grub screws. Price 4/8 each, 48/~ dozen.

LARGE PANEL MOUNTING
MOVING COIL METERS

Size bin  4in Centre zero 200:6-200 wicro anyp.
made by Saugamo  Weston,  Regulm prive
p;?:..m\ £8. Our price 58/8, Ditto bt 100-0< 100

A.C. AMMETER
<05 wmps. flush mounting —woving
equipment hut guaranteed perfect 28/6.

CIRCUIT BOARDS

Heavy ecopper on 3/32 paxolin sheet ideal for
maklnx power packs, ete., as sheet is very stroug
4nd thick enough to allow copper to be cut away
with hacksaw blade. 5in  5in 1/ each.
15in - 5in, 4/8 each.

6KVA AUTO-TRANSFORMER

in ventilated sheet steel cage—tapped. 110v- 140y
170v-200v-230v. Ex equipment but guaranteed
perfect £18.10.0, carriage at cost.

PP} BATTERY
ELIMINATOR
Run your wsminall
radio from the
wave vireuit. Made up ready
to wire into your set and
adjustable high or low current.
8/8 each.

iron. Ea

trausistor
maing -full

—E——>— REED SWITCHES

switches opeiated by external
We can now nffer

tilass encasel,
magnet— gold wekled coutacts.

3 types:
Miniature. lin long  approximately jin dia-
nieter. Will make and break up to }.A up to 300

volts. Price 2/8 each, 24/- dozen.
Standard. 2in long &in diameter. This wil
break currents of up to TA, voltages up to 250
volts. Price 2/- cach, 18/- per dozen.

Flat. Flat type, 2in long, just over Lin thick,
flattened out, so that it can be fitted into «
smaller space or a lurger yuantity may be packedl
into a square solenoid. Rating 1 amp 200 volts,
Price 8/~ cach. &3 per dozen.

Riall ceramic magnets to operate
switches 1/8 each. 18’ dozen.

0-005mFd TUNING

CONDENSER

Proved design, ideal for straicht or

reflex civeuits 2/8 each, 24/ dozen.
SUB-MINIATURE MOVING COIL
MICROPHONE

as used in behind the ear deaf-aids
Acts also ae carphone size only Jin  fin din,
hably £3 or more. Our price 19/8,
Note these are ex equipment but if uat in perfect
working order they will be exchanged,
CHART RECORDER MOTOR

Small (Zin diameter approx.) inetrument niotor
with fixing flange aml gpindle (Jin long, jin
dianieter) integral gear hox givea | rev, per 24
hours. 18/

IGNITION (E.H.T.)TRANSFORMER

thewe reeld

Made hy Parmeko Ltd., Primary 240V 50Hz.
Necondary S5kV at 23mA. Size approx. 4{in
3kin v 24in thick. 28/6 plus 4/6 P. & P.
12 VOLT
EXTRACTOR FAN
BY DELCO

Irlenl «fe entilation n Cari
fi Bladed &in dinineter fan ineble hea
eylisler with 3 point fixing Aange. 51in
fixing hole. Length approx. 8lin. Exceptional
bargain 27/6 plus 5/6 post il insuriawe.

NEED A SPECIAL SWITCH?
Double Leaf Contact

Very  slight  pressure
closes both contacts, 1/8
each, 12/- doz. Plastic
|)ush— od  suituble Jor
operating, 1/~ each, 9/ -
Hoz.

COMPUTER MULTI-CORE
CABLES

12, 14/0076 copper cores, each one insulated by
coloured P.V.C. then separately screened, the 13
netal braided cores laid together and P.V.C.
covered overall making a cable just under § in.
dia. but quite pliable. Price 7/8 per ft. Any
length cut. Other sizes avallable 7 core 8/« ft..
6 core 4/~ ft., 4 core 8/8 ft
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25 AMP ELECTRICAL PROGRAMMER

Learn in your sleep: Have Radio play
kettle boiling as you awake— switch-on lights to |
ward off intruders—have warin house to come
houte to, All these and many other things you can
Jdo if you invest in an Electrical Programnier,
Made by the famous Riniths Instrument Company.
‘Thiy ix esgentiall (/240 volt maing operated Clock .md a '0 wnp ‘&mh h,
the wwiteh-off tite of which can be delayed up to 12 hours (continuously
variable not nu-ppu.l) Similarly the switch-on time can be delayed. This is
A beautiful unit, wize 53 2lin. deep. Metal encased, glass fronted
with rhrome surround. ()rlrml at 478 plus 4/6 postage and insurance.

S, 30, 40 & 100 WATT HIi-FI SPEAKERS
FULL F1 12 INCH LOUDSPEAKER. This is undoubtedly
one of the finest londspeakers that we have ever offered,
produced by one of the country's most fambus makers. 1t
has a die-cast metal frame and.is strongly recommendeid
for Hi-Fi lewl and Rhythm Guitar and public address.
Flux Density 11,000 ganss- Total Flux 44,000 Maxwells—
Power Handling 15 watts R.M.5. Cone Moulded fibre
Freq. 1esponge 30-10.000 c.p.s.— Rpecify 3 or 13 vhis
Mains resonance 60 c.p.s.—Chassis Dia 12in.—12§in,
aver mounting lugs— Bate hole 11in. .~ Mount i
holes 4, holes  }in. diam. on piteh citele 113in. diain.—
Overall height 5lin. A £6 speaker offered for only £3.19.6
plus 7/6 p. & n. 12in. 40 watt £818.8 plus 8/6 p. & p.  15in
25 watt £7.19.8 plus 10/6 p. & p.  18in. 100 watt £18,10.0
phus 30/~ p. & p.

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circuits made by the famous Plessey Compuany. A
once-in-a-lifetinie offer of Micro-electronic devices well below cost of manu-
facture, The parcel containg 5 ICs all new and perfect, tirst-grade device,
definitely not sub-stundard or seconds. 4 of the ICs are single silicon chip
GP amplitiers. The 5th ie a ;nonolithic NPN matched pair. Regular price
of parcel well over £56. Full circuit details of the 1Cs are included and in
addition you will receive i list of many different ICs available at bargain
prices 5/- upwards with circuits and technical data of each. Complete parcel
only £1 post paid. DON'T MIS88S THIS TERRIFIC BARGAIN.

MOTORISED SWITCH

For Animated Signs, etc.
This is u motorised programmer switch, witing
operated, with six 15 amp changeover contactr
operated by triggers on a rofating drum. Nix
triggers will put switches up and another six
triggers will put switches down. Also simple onfofl
operation or changeovers ure possible. The
triggers are exactly set to any pogition around the
drum which is rotated by a one rev. per hour

motor. (Motors with other speeds available.) A
Leautifully made precision switch which probably
cost in excess of £20. Limited quantity only £9,16
each, post tree.

DISTRIBUTION PANELS
Just what you need for work bench or lab,
4 13 amp sockets and onfoff switch with
Tuhes standard 13 amp fused plogs. Supplied
uhle.

neow warning Hght in meta
complete with 7 feet of he;

8 amp 3 pla model 85/-.

BARGAIN OF THE YEAR
MICROSONIC KEYCHAIN RADIO s
7 transistor Key vhain Radio in very pretty
case, gize 21 ¢ 2} < 1lin—complete with
soft lenlher zipped bag. Specification:

Clrenit: 7 transistor guper! hetol'mh'nr.
K requency

15 amp 3 pin wmode] 45/~

Intermediate

Mml\«/s or 4535Kejs.  Powes
output: 40W.,  Antenna: fertite rod,
Lowdspeaker: Permanent magnet type.
Intransit from the East these sets sufiered
xhght corrosion as the battevies were left in them but whcn this corrosion
i# cleared away they should work perfectly—offered without guarantee
rxcept thit they are new. Price only 24/6 plus 2/6 post and insurance, less
batteries, 6 for £7, post jree. Rechargeable Nicad hatteries 8/6 pu

ELECTRIC CLOCK WITH 25 AMP SWITCH

Miule by Smith's, these units are as fitted to any top quality
cookers to vontrol the oven. The clock is mains driven and
frequency controlled so it is extremely accurate. The two small
dials enable switch on and off times to be accurately set. kleal
for switching on tape recorders. Offered at only a fraction of
the regular price—new and unused only 88/8, less than the
value of the clock alone—paost wxl ingurance 2/9.

MOST AMAZING BARGAIN
PRINCESS AUTO CHANGER

The wost aimazing bargain ever! A braud new Auto
change record player for less than the price of a smglc
player . due to s frustrated export order we are able
to (»ﬂer he Balfour Princess 4 Speed Autochanger- a
really fine machine at aboat one-thlrd of its reguliu
price.

The Balivur has two unigue features (1) A putented brush system which
automatically c¢leans stylus after each record playing znd (2) at shut off the
pick-up locks itself into its recess—other features incluwle pick-up height and
stylus pressure adjustinents, anl motor suitable fur our 230/240 or for 115V,
continental muins.

Beautifully styled—this is & high clags expensive instrument but yon can
purchase one this month for only 59/8 plus 10/6 post and packing. One point,
these changers hive been to France and back and the vibrations of the journey,
ete., may have loosened screws or otherwise put them out of adjustment.
However, with each we supply & 16 page service manual and fault finding chart

which is so detailed that if necessary you could eompletely re-build the changer.

%o thie ig truly a bargain that you will not want to miss so order today.

MAINS TRANSFORMERS
Note all these are first grade Transformers aml
all have normal 200/240 volt 50 cycle primary.

Mains Transformer Type No. 56786
Upright mounting, size 3 % 2§ * 2in. approxi-
mately. 2 gecondaries one 28 volt 1 amp and the
other 53 volt 1-5 amp. Earth screen between
primary and secondaries—this transformer will
power a 3-5 watt sterea amplifier (circuit diagram
available, price 2/8). Sultable output transformer
is type 84787 described below. Our price 17/6
plus 4/6 post.
Mains Transformer Type No. 56733
Chassis mounting type, size approximately 3 .- 24
3in., 2 secondaries one 230 volt at 60 mA and
volts 1-5 amp. Earth screen between
primary amd secondaries. This will power a 5§ watt
amplifier (circuit available 2/6). Matching OPT. is
36734 described below. Price 16/6 plus 4/6 post.
Mains Transformer Type No, 56695
Upright mounting, size approximately 4 :. 8
-21in, 2 secondaries 275-0-275 at 90 mA and
64 volts at 3:1 mA. There in a screen between
primary and secondaries. This is a partner to out-
put transformer 56694 described below. Price
19/8 plias 4/6 post,

OUTPUT TRANSFORMERS
OPT. ref. 56684
Chassis mounting—size 2 2 - 2in. approai-
uately 7 watts. A push pull transformer for
matehing 2/EL84 or similar valves to 15 ohm
loudspeaker. 14/6 no extra for post if ordered
with Transformer 56695. Circuit diagram of
anplifier available, price 2/6.
OPT. ref. 56787
Upright mounting, size approximately 2} &
2in. Matching |mpedance 60 ohmns to 15 ohnm
5 watts output using transistor type ADI40
(Circuit diagram avallable price 2/6). Price 8/6
each, no extra for postage if ordered with mains
transformer type 56786.
OPT, ref. 525004
Lpnght mounting, sm, approxhnately 2 - 2}
2in. Primary 60 ohm 1
hupedance 3 ohm, nlhemme this ls as 56787,
Price 8/8.
OPT., rel, 56734
Chassis mounting, size approximately 2} 2
Liin. Primary 500 ohm centre tapped. Ratio
27/1. 5 watts output using twin ELL80 or similar.
Price 12/8. No extra for postage it ordered with

38733,

HEAVY DUTY MAINS
TRANSFORMER

A0V. 37A. Primary tapped 200/240 in 10v. steps.
A really beautiful "'C*’ core transformer. Made by
Parmeko, impregnated and varnished. Weight
approx. 50 Ih., size approx. Bin. wide 6}in. deep-
and 84in. high. Metal framed for free standing and
titted with E.8. screen. Probably priced £40-£50
from Parmeko. Ex equipment, but perfect, 21718
each, plus carriage at cost.

SOCYCLETO 60 CYCLE INVERTERS
For operating American instruments and other
equipment made for 60 cycles 115 v. from 230/240
50 cyele mains. These units have an output of
115 volts A.C. and will handle a load of up to
100 watts. These are precision made and have a
reed type frequency meter which vibrates when
the frequeney is exactly 60 c.p.s. Adjustment of
the frequency is by a knob ou control panel. Input
hy 3 core output fromt 3 pin socket. Original coat
of this inexcess of £60. A limited quantity available
£17. 10 each.

SEED AND PLANT
RAISING

Soil heating wire and trans-
former. Sultable for standard_
size garden frame.
Post and ins. 3/6.

MAINS OPERATED CONTACTOR
220/240v, 50 cycle solenoil with
laminated core 8o very silent in
uperation, Cloges 4 circuits each
rated at 10 amps. Extremely
well made by a Cerman Elec-
trical Company. Overall size
23 . 2 . 2in. 18/8 each,
AUTO-ELECTRIC CAR AERIAL
with dashboard control switch~
fully extendable to 40in. or fully
retractable. Buitable for 12v —
positive or negative earth. Supplied

complete with fitting instructlona %
and ready wired daahboard ewitch. (@
25.18.8 plus 5/- post and ins. N =

MAINS MOTOR
Precision made — as
used in record decks
and tape recorders—
ideil also for extractor
fan, blower, heaters
ete. New and perfect.
Snip at 9/6. Postage
3/~ for first one then

1/- for each one

ordered. 12 and

aver poat free.

not stated theu orders
over £5 are post free. Below £5 add 2/0.
Semicouductors add /- post. Over £] post
free. 8. A.E, with enquiries please.

Where postage is
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prototype unit was mounted, with a self-tapping screw,
directly to the vehicle bulkhead near a convenient snap
connector in the brake-light circuit. For this a
packing piece of s.r.b.p. is required under the board to
clear the bolt heads on the back.

It might be desirable to mount the unit in a box to
avoid shorting and to provide protection to the unit,
since the tag-board is live when the brakes are used.
This will depend on the position of the unit. The
wires connected to the terminals A and B on the unit
can be fitted with snap connectors to facilitate wiring
into the brake-light circuit on the vehicle. Do not
forget that these wires carry approximately 4 amp and
should be of heavy gauge.

The panel light is a 12 volt 2-2 watt bulb and any
convenient form of panel mounting unit can be used,
placed where it may be seen at a glance, remembering
that a bright light in the direct line of sight may be
distracting.

SETTING UP
Once the unit is installed in the vehicle its operation
should be checked. A vehicle electrical system

voltage varies from approximately 12 volts to 15 volts
The unit is required to show

according to conditions.

both brake-lights working at the minimum voltage
and not to give a false indication with one bulb working
at the maixmum voltage.

First, without the engine running, turn on everything
that draws appreciable current like the headlights,
heater blower, indicators, etc. including the ignition.
Apply the brakes and the repeater panel-light should
come on. This will simulate the minimum voltage
condijtion. Now disconnect one of the brake-lights
by taking out the bulb or undoing the appropriate
connector. Start the engine and run it at about
2,000 r.p.m. for a few moments with all electrical
systems, except the ignition, turned off to allow the
battery to become reasonably charged and the system
voltage to attain its highest level. With the engine still
running fairly fast, apply the brakes, the repeater
panel-light should not come on. If the panel lamp
gives a short initial flash but turns off, this is quite
in order since a cold bulb takes much more than its
rated current for a few milliseconds after switching on.

Practical Electronics November 1970

COMPONENTS . . .

Resistors
Rt 2 % 0-5Q 5W wire wound in parallel
R2 1000
R3 10kQ
R4 100Q
All $W, + 109 carbon except RI

Capacitor
Cl  100uF elect. 25V

Transistors

1]:&; glegBB for positive earth
TRI BCI58

TR2 BFYS52 ffor negative earth

Miscellaneous
LP3 12V 2:2W bulb and isolated holder
Tag board, four way connector, wire, s.r.b.p.

TRANSISTORS

The transistor types are not critical as long as TR2
can handle the panel-light current—about 200 milliamp
for a 2:2 watt bulb. Some different transistor types
may require a slightly different value for the sensing
resistor, R1, and it might be necessary to wind a
special resistor. This was done for the original
development model using a piece of old electric fire
element since the resistor has to carry about 4 amp.
Measurement proved the homemade resistor to be
0-25 ohms hence the use of two 0-5 ohm resistors
in parallel.

NEWS BRIEFS

New Goonhilly Aerial

THE Post Office has placed an order worth about £24im
with Marconi to build a third aerial for the satellite
earth station at Goonhilly Downs, Cornwall.

As second largest partner in INTELSAT, the Inter-
national Telecommunications Satellite Consortium, Britain

is already in the major league of satellite users. With
three large aerials, Goonhilly will be one of the largest and
busiest commercial earth stations in the world. The third
aerial system—Goonhilly 3—is expected to go into service
early in 1972, working with the next generation of satel-
lites—Intelsat 1V, first of which is to be launched into
position over the Atlantic next year.

The new aerial is to be built to the standard Marconi
design but incorporating special features for the Post
Office application. Reliability of the earth station is
most important and the aim of 99-8 per cent has now
been achieved with Goonhilly 2. The new aerial will be
made of aluminium, and will be capable of withstanding
210 m.p.h. winds.

Goonhilly 3 will operate at higher power and use a
narrower bandwidth than previously possible and hence
have greater capacity. The aerial is expected to pay for
itself within 2 to 3 years and should enable the Post Office
to reduce overseas telephone charges.
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THE

PROFESSIONAL

F'NISH BY VI.LK.TITMAN B.Sc.(EnG.)

AMATEUR constructed equipment sometimes looks unpro- T
fessional largely due to the lack of external finish. The :

circuit specifications and components are often equal to that of
commercial units and therefore it is unfortunate that this lack
of finish attracts derisory thoughts, if not comments. The high
standard of finish achieved by manufacturers is testimony to the
poor technical discrimination of the public at large, who judge
performance by price and finish alone. Consequently, if we are
to have pride in our amateur achievements, we must at least
approach the standard of finish attained by commercial firms.

Finish may be defined as the artistic effort involved
in the construction of equipment, and in industry this
field is the province of the industrial designer.
Because finish contributes little, except perhaps
reliability and simplicity of operation, it is the cinder-
ella of amateur effort. Let us therefore consider the
ways and means of improving finish, for which purpose
it will be convenient to group the discussion into the
following considerations: style and type of instrument
housing; front panel layout and finish; internal
layout and finish.

FINISH-STANDARD

To assess the standard of finish required, most
- equipment can be divided into three groupings as
follows: domestic equipment such as record players,
and radios: electronic units such as transmitters and
receivers; and test or breadboard equipment. A
further sub-grouping is now popular and is used for
domestic equipment of furniture standard but
undisguised electronically; this group can be loosely
termed electronic furniture.

Domestic equipment must have a high standard of
finish and is usually required to blend with the room
furniture.  Electronic furniture is not disguised
although the finish is to furniture standards and a
combination of wood and metal is often used. Pure
electronic units commonly utilise instrument cases,
whilst test and breadboard circuits, which are only
occasionally used, do not require more than the
simplest casing.

DOMESTIC EQUIPMENT

Generally, domestic equipment is required to conform
with commercial domestic units, and a glance at the
local radio shops will demonstrate the style and finish
required. Typical mass produced record player and
radiogram cabinet are shown on this page. These are
finished to a very high standard, manufactured from

Grundig radiogram and speakers
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Wooden
record deck
cabinet

vencered wood or chipboard with jointing and
polishing to furniture standards. Units of this type
are available commercially at prices ranging from 5 gns.
to 150 gns., but for the handman they can be constructed
from readily obtainable veneered chipboard. A
typical construction is shown in exploded form in
Fig. 1 and costs from £2 to £25.

MATERIALS . . .

Contiboard, 6ft % 9in (cut to 12in x 9in—2 off and {8in x 9in
2 off)

Contistrip, 6in—veneer to match Contiboard

Battens, wood or aluminium angle, 9in x lin X lin—4 off

Aluminium sheet, 18in x 7in x 18 s.w.g.—2 off

Perspex sheet, 18in X 7in x gin—I| off

Woodscrews, 6B.A. fixings, stain and matching grain filler,

polyurethane varnish

Fig. I. Cabinet construction
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This simple wood cabinet is constructed from veneered
chipboard accurately cut to the dimensions required
such that the side cheeks protrude from the centre
section which contains the electronic equipment.
Wooden battens or angled metal strips are screwed to
the side cheeks and the wooden top section screwed
directly to these battens, whilst the bottom plate,
which can be ventilated wood or metal, is also screwed
directly to the lower battens. The rigidity of this
structure depends upon the accurate forming and
jointing of all these panels which must be measured,
cut and fitted to give a minimum of movement.

The front panel is screwed direct to the top and
bottom sections and the back plate, which can be made
of ventilated hardboard or metal, completes the
structure and gives complete rigidity. It is convenient
when using this type of construction to fix all the
components to the front panel by means of a chassis
arrangement and.then to cover the fixing holes by
means of an escutcheon, as discussed later under the
heading ‘“‘Front Panels”. The cabinet illustrated can
be constructed using the materials shown in the accom-
panying list, which is for an 18 inch by 9 inch by
12 inch deep cabinet.

Since these units are essentially furniture, care must
be taken during the design and construction to choose
a style, colouring and polish to blend with the surround-
ing furniture. Alternatively, the constructor with
artistic leanings can choose a bold, striking, or even
psychedelic design, providing it has artistic merit and
a professional finish.

ELECTRONIC FURNITURE
This form of construction, which is becoming
increasingly popular, is used for the domesticequipment

described above, but generally does not attempt to
disguise the electronic nature of its function. Very
often the construction consists of wooden side cheeks
of teak or similar wooden facing which are polished
to furniture standards. The central instrument
housing, however, is of metal or plastics.

A large selection of equipment falls into this category
of furniture/electronics and the plastics encased
television sets and undisguised wood, metal and
plastics record players with spun aluminium knobs,
etc. are all illustrations of this form of design. For
the home constructor these designs can be readily
imitated, but the essential condition for success is that
the surface and construction shall give a polished,
professional finish,

It is worth noting that very few general instrument
casings are suitable for this electronic furniture effect,
with the exception, of course, of the units housed
between wooden cheeks. It must be remembered that
a fine finish in plastics is easily obtained when mass
produced mouldings are used, whereas the amateur
can only mould plastics by the craft of his hands
using perhaps fibreglass as a base, and this is both
difficult and time consuming.
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INSTRUMENT CASES

The general range of electronic equipment is not
disguised as furniture, but is housed in utility casings
of metal construction, although, even in this range,
which includes oscilloscopes, receivers, transmitters
and test equipment, manufacturers recognise the need
for smart modern finishes. It is in this range also that
the greatest improvements in finish are necessary
amongst home constructors. Very often high quality
circuitry is disguised by poorly labelled and finished
housings resulting from a lack of time and effort
devoted to their manufacture.

Two forms of enclosure commonly used for modern
instruments are the visor fronted case, which is very
popular due to its low cost, and cases with a recessed
front panel formed from aluminium extrusion and
trim; both are popular with manufacturers. \

Each of these constructional forms illustrate 'the
modern artistic trend of sharp straight edges, recessed
front panels and slim shapes which is reflected in
modern buildings. Naturally the prices of these
units are higher than some conventional cases or
die-cast boxes, and this can be an overriding con-
sideration for the home constructor. However, the
visor fronted construction is relatively cheap at prices
from £2 to £5, whilst the extrusion forms are more
expensive. Visor covers can always be added to
conventional cases and a typical modification to a
die-cast box is illustrated in Fig. 2.

These forms of instrument housing are suitable
mainly for the larger electronic units, such as receivers,
transmitters and controls of a reasonably Jarge
complex nature. The boxes themselves are completely
assembled and finished and only require the circuitry
to be mounted, usually by a chassis to the front panel,

Two examples of the ‘“‘electronic furniture” effect—above
and left

Fig. 2.

Visor fitted to die-cast case
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and this to be labelled or covered by an escutcheon,
for the units to be an effective finished housing.
Generally both the front and rear panels are remov-
able and are retained by plated screws.

SIZE

Another problem associated with these casings
arises from their rigid adherence to specific sizes,
particularly since the vast majority are designed to fit
rack systems of one sort or another and many are
19 inches wide and very deep. Relatively few are
suitable for free standing applications and of these,
even fewer cater for the small sizes generally required
by the home constructor. The smaller die-cast boxes
or tobacco tins, etc. are hardly finished or dimensioned
to give aesthetic appeal. Consequently either an
unsatisfactory finish results or considerable further
effort is necessitated, such as the attachment of a visor
cover. However, compared with the finish and trim
of a professional instrument case, these modifications
are generally considerably inferior. Hence, for the
enclosure of small units such as burglar alarms,
intercoms and signalling apparatus, the recessed
construction as described under **Small Units™ below
is to be preferred.

MODULAR CONSTRUCTIONS

In order to allow the amateur to construct his own
instrument casings, many forms of do-it-yourself
casing are available for the amateur and professional
instrument manufacturer. The construction is gener-
ally based upon aluminium extrusions preformed and
supplied in lengths, which can be used for the edges of
casing with smart trims and shapes for the front
panel surround. The extrusion is cut to shape and
both bevel and butt joints are used, whilst the side,
top and rear panels can be directly fitted into recesses
in the extrusion to give a very neat finish. This is
particularly acceptable as a form of construction when
a plastics coated metal sheet is used for the side and
rear panels. Such a material is known as Bondene
and consists of stippled p.v.c. bonded to aluminium
sheets. ,

Another simpler and therefore cheaper construc-
tional form consists of corner pillars of shaped material
to which the front, side and rear panels are screwed.
The construction allows for a modular build up of
these units by bolting the corner pillars together, and
thus extending the system to include large control
units. This system has the advantage of cheapness but
is not as flexible as the system using. aluminium
extrusion.

Both systems are illustrated by the sketches of
Fig. 3 in which Fig. 3a shows the aluminium extrusion
system using captive nuts and special corner con-
nectors, all of which slide in channels in the extrusion.
Fig. 3b illustrates the simpler drilled and tapped corner
post system to which all the panels are screwed. The
shape of the unit illustrated in Fig. 3a also illustrates
the flexibility which can be achieved using this system,
and thus explains why the cost is high compared with
the corner post system.

A modification of this construction which is widely
used by manufacturers is the wrap around casing. In
this form the structure is formed from pillars and tie
bars but the top and side casing is formed from a
single moulded sheet screwed to the tie bars. Remgoval
of this wrap around case enables easy access to the
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- the obtrusion of controls.

Intet Panels

Top panels screwed
to Corner Posts

Front Panel \
Recessed extrusion

with trim

Side Panels
screwed to
Posts

pal

Corner Posts ( b )

Fig. 3. Modular construction: (a) aluminium extrusion
system; (b) corner post system

internal circuitry for maintenance and repair. This
form of construction is used by many manufacturers
of bench instruments such as oscilloscopes, power
supplies, etc. and is particularly effective when the
cover is of stippled p.v.c. covered metal sheet.

SMALL UNITS

Many items of equipment such as domestic sensing,
alarm, and control circuits, etc. are of very small
physical size and therefore only small equipment
enclosures are necessary to contain all the circuitry.
Very often the most useful form of construction for
this type of equipment is the use of small die-cast or
other metal boxes. Plastics boxes are also useful,
especially for small portable equipment, but whereas
the manufacturers of commercial equipment can afford
to have these made, the amateur can only use what is
available. 1t is surprising the number of suitable
plastics boxes which can be freely purchased and which
are also obtained as packing for other items, and often
these can be used successfully for equipment.

Plastics boxes of this form are not very professional
in terms of overall finish since to give a proper finish
the controls, inputs and outputs should all be moulded
to fit the particular box, particularly with regards to
In most cases the surface
finish of these small housings can be achieved with
paint which gives a satisfactory finish, but care must
be taken with the lettering used. In particular, the
overall look is very much harmed by the use of numer-
ous screws and holes in the outer casing, however
necessary, for mounting internal components.
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RECESSED UNITS

Most of these small boxes functioning as “‘house™
alarms or controls can be recessed into walls and other
fittings by making a large overlapping plate as the
front panel to which the box is attached. This form
of installation is also suitable for use with chassis
systems of the valve type which are bolted directly to
the front panel. The whole unit can be screwed to a
recess in the wall or cabinet door and only the front
panel is visible. .

Fixings can be either by bolts to captive nuts or
else by wood screws to Rawlplugs or similar fixings in
walls. Two such small units are illustrated in Fig. 4a
and b. Both of these units are designed to be wall
mounted in precisely the same manner as recessed
light switch boxes and similar commercial equipment.
Often it is useful to use the metal switch boxes availablé
for domestic electric fittings, especially since these have
the mains inlet and outlet holes available as well as
screw holes for wall fixing in addition to the tapped
holes for screwing the front panel and attached
circuitry to the box.

The advantage: of front panel fixings to domestic
switch boxes is that the boxes are cheap and very
simple to install. In addition, as only the front panel
is visible, this is the only item which must be profes-
sionally finished. In fact the only construction neces-
sary when using such a box is to mount all the
components on a metal panel to which a covering front
panel escutcheon is fitted and the drilling of two holes
for the fixing screws. The result is a very neat,
professionally finished unit which is robustly, per-
manently, and professionally installed in the home.

WORKMANSHIP
To work with metal, plastics and wood and still
retain a polished professional finish is difficult unless
this is a desired objective. In particular, polished
aluminium sheets used for side panels should be covered
by cardboard and sticky tape to protect the finish,
especially when a gloss paint finish is required. In
addition, thin metal sheet should preferably be cut by
shears rather than sawing and filing since unless great
care is taken, sawing results in warped, twisted and
misshapen panels which always give a poor appear-
ance. For this reason it is simpler for the home
constructor to work in aluminium since the forming
and cutting of this material is considerably easier,
without machine tools, than is steel.
To be continued

© Metal component
mounting chassis
L

_ Perspex escutcheon

Metal double
socket switch box

Masonary fixing
holes

£ ‘H‘i:‘
AL H‘ U‘
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I )a,!wl M‘bm M\ M}‘ ‘H
Tapped fixing holes :‘11:“ (A I'b‘bw (HAAAAA
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(b)

Fig. 4. Recessed units: (a) all components mounted directly
to the front panel and recessed into a wall; (b) use of a
metal switch box to house the electronics of a burglar
alarm
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Signal Injector & Code

Practice Oscillator

A SPECIAL PROJECT
FOR BEGINNERS

NEXT to the multimeter probably the most useful
servicing tool is the signal injector or generator.
With this instrument the technician can test audio or
r.f. equipment, such as an amplifier or radio receiver,
by simply tracing the signal injected through all the
stages from the output to the input, any faulty stage
being immediately revealed by the loss of signal at the
loudspeaker.

The simple generator to be described provides not
only these facilities but can be readily converted to a
code practice oscillator which will provide sufficient
output for it to be used in group practice.

UNIJUNCTION TRANSISTOR

The signal injector circuit is shown in Fig. la.
Essentially this is made up of a relaxation oscillator
comprising the unijunction transistor TR1; and TR2
which acts as a pulse amplifier.

With switch S1 closed C1 charges by way of R1 until
it reaches the peak point voltage. This voltage (see
Fig. 2,) is a unique fraction of the inter base voltage for
a particular unijunction transistor and when it is
achieved the normally reverse biased emitter junction
is made to conduct, so discharging C1 through R3.

It can be seen from the graph that when the peak
voltage is reached the emitter voltage falls, and the

160 J]l

(56 8) oo

168 16

A
] bi
(0)] 2N2160
b2

current increases. This means, in effect, that ClI
discharges into a reducing resistance. At the “valley
point” conduction ceases and the next charging cycle
commences.

The choice of timing components give this oscillator
a pulse rate of about 800Hz. In Fig. 1a the charge and
discharge curves are shown as are the pulses produced
at R3.

PULSE AMPLIFIER

To amplify the pulses TR2 is used as a switch. When
the input pulses exceed about 650mV this transistor is
turned on so that most of the line volts appears across
R4.

The output is taken via C2 which serves to isolate
the circuit from d.c. This should be rated for at least
350V if signal tracing in both valve and transistor
equipment is contemplated.

HARMONICS

Any periodic wave or pulse can be shown by mathe-
matics to be composed of a sine wave fundamental
frequency and sine wave harmonics. The extent of
these harmonics or higher multiple frequencies depends
on the steepness of the leading edge of the wave or
pulse.

Fig. 3a shows a pure sine wave. This consists only
of the fundamental frequency as there are no harmonics.

s 2

BYijL

v

Fig. I(a). Circuit diagram of signal injector ; (b) modifications necessary at TR2 to convert to code practice oscillator
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Fig. 3b shows, in expanded detail, the 800Hz pulses
produced by the signal injector. Here the leading
edges are extremely steep, the time taken for each pulse
to reach its maximum being approximately 0-54S. This
means that there are a great many harmonics present.

MODULATION

The amplitude, or height, of the fundamental
frequency of this pulse train is very much greater than
the harmonics, so it influences all of them inasmuch as
that they carry the fundamental; this process is known
as modulation.

TESTING

Since the many harmonics produced all carry the
modulation frequency, it is possible to troubleshoot all
the stages in a radio receiver; r.f.,i.f. and a.f.

The order of testing is a.f. stage first; then work back
through the i.f. amplifiers and finally the r.f. stages.

This, of course, is a logical procedure since we must
make use of the receiver’s loudspeaker in revealing
the presence or absence of a signal.  Any defunct stage

Emitter
voltage

Valley Point

=TT Emitter
current
Fig. 2. Graph of the emitter voltage and current for

a unijunction transistor

Fig. 3(a). Pure
sine wave;

(b) pulses
produced by
signal injectof

will be made apparent by the absence of sound from
the loudspeaker.

The 400mW amplifier described in the September
1970 issue will prove an excellent alternative signal
tracer.

CODE PRACTICE OSCILLATOR
CONVERSION

Conversion of the injector to a code practice oscillator
involves replacing R4 with an 80 ohm loudspeaker, and
substituting a morse key for St as shown in Fig. 1b.
To increase the pulse width and therefore the power
available, C3 is connected across the loudspeaker LSI.

Whilst the loudspeaker is small the output is adequate
for group practice, but if greatzr volume is required
the signal injector output can be directly coupled to a
radio receiver aerial input. It is sufficient to lay the
output probe near the aerial coil where ferrite rods are
used. The receiver dial is tuned to a quiet spot before
signal injection. Adjustment in output level can be
made with the volume control.

COMPONENTS . . .

Resistors
Rl 18kQ R3 56Q
R2 47Q R4 1kQ

All $ watt, 109, carbon

Capacitors

C2  0-1uF 350V polyester
C3* 0-47uF polyester

Transistors

TRI  2N2160
TR2 ZTX300

Battery
BY} 9V PP9

Loudspeaker 10
LSi* 800 2%in PROBE
Switch
St Single pole on/off toggle switch

Miscellaneous
T-Dec, Morse key*

All components shown marked with an asterisk are
for the code practice oscillator conversion.

T0 B4

PROBE RETURN
LEAD
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Gerry Brown . . .

ELECTROSLEEP

These days it is difficult to imagine
something to which electronics can-
not be applied. In this respect
even insomniacs appear not to have
been forgotten, since for the last few
years the Russians and several other
countries have performed experi-
ments which positively indicate that
sleep might be induced electronically.

The U.S.A., on the other hand,
although actively engaged in theore-
tical research in this subject are
openly sceptical and cautious to
admit of its clinical validity.

Inessence the electrosleep technique
is a fairly simple affair and amounts
to the application of low voltage, low
frequency pulses between the subject’s
eyelids and nape of the neck.
Electrical connections are made via
electrodes contained within saline
pads made of foam plastics material.

Although very little design data is
currently available in relation to the
equipment, sufficient information
about the waveforms generally utilised
shows that one only needs a source of
square waves to ‘‘be in business’.
Take a look at Fig. 1. This indicates
the basic circuit details of a device I
designed for the job.

The important point to remember
about electrosleep apparatus is that
it never actually puts anyone to
sleep. All it is capable of achieving
is the promotion of conditions for
which sleep would be favourable.

Nevertheless, it does seem to work.
At about 15Hz and a waveform
amplitude of approximately 6V a
slight *“‘tickling™", relaxed sensation is

experienced which is often accom-
panied by the most intricate patterns
of (apparent) light. Voltages much
higher than this, apart from being of
doubtful value, could prove to cause
discomfort. Since the pulses employed
are of such small amplitude (typically
only 30nA at about 15Hz) complete
safety from side effects is assured.

Clinically, the technique has been
used with success in such diverse
complaints as rheumatism  and
Parkinson’s disease; and to date more
than 450 papers on the work have
been published.

Evolution of electrosleep and
electroanaesthetic devices is well
advanced in most of the contintental
countries and Western Germany is no
exception. Two German companies
are already mass producing equip-
ment for home and overseas markets'

HAPPY MACHINE?

It’s all a matter of what you mean
by happy | guess! Certainly several
computer programmes have already
been written that profess to simulate
the more basic requirements of
emotion, but then this isn’t a machine
with emotion.

Before we can even think of a
machine bging happy it must surely
be necessary to define, in the first
place, just what happiness is! And
defining it is probably where the
greatest difficulty lies.

We all know what pain is for
example. but what is an accurate
definition of it? The Oxford diction-
ary says ‘. ..bodily or mental
suffering’™ and leaves it at that! For
happiness it gets a little nearer with
*. .. lucky, fortunate, content, . ..”"
Ah! “Content”". lIsn’t that the word
we're after?

Happiness is an equilibrium state
is it not, so perhaps “‘content’” is a
reasonable definition. But we still
need to find the conditions that, when
met, fulfil contentment and result in
happiness. Could we not say that we
always have a number of needs in our
minds, some which may have been
met and others which remain to be
satisfied.

We now are in possession of the
facts we require, surely? Perhaps the

m\

formula is something like this:
Happiness (H)
=Number of needs fulfilled (£)
Number of needs (N)

Thus. complete equilibrium equals
1" (or unity) since F is either less
than or equal to N.

Coming back to our machine, if we
depict it as a box and let it have a
number of nceds to fulfil (say food,
warmth, etc.) then couple it to
another box called environment and
permit the two to react with one
another ultimately, and with luck,
equilibrium should be reached.
Could this be a happy machine?

00 0 10 MY ) 0 90D 0 O O 100 L0 8 0O

TOPPED-UP?

How frequently do you check the
level of hydraulic fluid in the brake
master cylinder of your car? A
glance, just occasionally, could very
well save your life one day. 1 must
confess that up to a while ago |
rarely looked at mine, so imagine my
shock, upon checking. when virtually
no fluid showed in the cylinder!

Manufacturers, you might com-
plain, ought to provide less bother-
some ways of letting one know the
fluid level. Indeed, this is not as
unreasonable as it might at Afirst
appear since most contemporary
fluids are slightly conductive.

A small metal probe situated in the
cylinders filler cap, but insulated
from the cap, can be arranged to just
come in contact with the fluid
when at the full mark. Any drop in
level would break the connection
with the probe.

The circuit in Fig. 2 shows a
suitable level sensing amplifier which,
as you can see, is quite ““‘mean’’ in the
use of components. As a result of
this simple set-up one only needs to
top-up on occasions when a lamp
glows on the dash! What a treat!

Fig. 1.
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LTHOUGH the primary prob-

lem for the hi fi enthusiast is
the actual choice of equipment,
some of the more practical prob-
lems associated with the inter-
connection and use of the different
units call for some guidance too.
These include impedance matching
and signal level requirements, loud-
speaker phasing for correct stereo
reproduction, and pick-up tracking
and alignment.

If incorrectly set-up, these
aspects can completely spoil the
performance of even the very best
of equipment in one way or
another.
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IMPEDANCE AND SIGNAL LEVEL MATCHING

Correct matching between the loud-
speaker and a transistor power output
stage is very important if the full power
of the amplifier is to be made available.
Some tape record/replay units have what
are nominally 600 ohm outputs with an
attendant high output signal, usually
around ! volt r.m.s.

Although it may sound contrary to the
laws of impedance matching, a 600 ohm
output of this nature will operate quite
satisfactorily with an amplifier input
of much higher impedance. The real
problem may be the high signal level,
especially if the amplifier requires a
maximum input signal of only 300 or
400mV. The signal level from the re-
corder would have to be attenuated of
course to prevent overioading the ampli-
fier input resulting in severe distortion.

Although a reasonably close match
between an output and an input
impedance is desirable, there are in-
stances, like the one mentioned in the
previous paragraph, where providing
the signal level requirements are
observed, outputs and inputs with seem-
ingly large differences in impedance
can be connected together without loss
of efficiency.

If an amplifier has an outlet for tape-
recording with an impedance of 10,000
ohms and a signal level of 500mV, while
the tape recorder input is 100,000 ohms
and requires a signal of only 50mV, the
difference in impedance, although appa-
rently large, is of little importance here.
The large signal from the amplifier
(500mV) could, however, grossly over-
load the tape-recorder input.

All that is required here is a simple
attznuator which, in this case, could be
a small pre-set potentiometer of around
50,000 ohms connected between the
amplifier and recorder as in Fig. I. Such
an arrangement could be used to attenu-
ate large signals from outputs ranging
in impedance from 600 ohms up to at
least 50,000 ohms. For higher output

AUDIO SUPPLEMENT

impedances the potentiometer should
be about 100,000 ohms.

On the other hand the problem may
arise when the output impedance is
fairly high and the input impedance is
fairly low. For example, if a radio tuner
has an output impedance of, say, 100,000
ohms, and the appropriate input of an
amplifier has an impedance of only
50,000 ohms or even 10,000 ohms, the
mismatching of impedances is not
critical, as long as the signal require-
ments match fairly well.

SCREENED
LEADS
ouT
N
Fig. |. Potentiometer attenuation

It is quite easy to reduce output signals
to an appropriate level by means of a
simple attenuator but a somewhat
difficult problem arises when the output
signal is too low. It is no good just
turning the amplifier or tape recorder
volume control up in order to amplify
the low signal. This will also bring up
the hum and noise level of the amplifier
(or tape recorder) input stage.

PRE-AMPLIFIER SENSITIVITY

The only answer is a pre-amplifier for
the signal source. A typical example is
when a modern low sensitivity magnetic
pick-up cartridge is to be used with an
amplifier having no provision for such
low signal levels (usually around 5mYV)
and no appropriate frequency response
correction network (such as an R.LA.A.
response for playing disc records).

A similar case would be the direct con-
nection of a tape head where the average
signal output level may be only 3 to 4mV
and for which frequency correction
(C.C.L.R. tape replay response) is also
necessary. In both cases a pre-amplifier
with the appropriate frequency response:
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! Good looks apart the ST.20.offers

outstanding performance equal to am-

plifiers selling at two or three times the

price which makes it one of the best buys on the High Fidelity.market.

All silicon solid state circuitry using 20 transistors and 2 diodes

provides a full 20 watts r.m.s. output (10 watts r.m.s. per channel).

Conservatively rated components are used throughout to ensure

long term reliability and stability. Press button selector switches are

a feature of the ST.20 for magnetic phono, crystal phono, radio
tuner, tape, mono/stereo and on/off facilities.

The siimline cabinet in teak veneers and the front panel fascia of

Stereo 10-10 Compact System

Expertly designed and providing outstanding quality reproduction. Not just
another compact system but a true “sound centre’’ incorporating an all
silicon transistor amplifier, Garrard 3000 autochanger and two Metrosound
HFS.10 speaker systems. Output 20 watts rms. (10 watts rms. per channel)
Bass, Treble, Volume and Balance controls. Input for tuner. Tape record
outlet. Price £77.6.4.

Please send full details of

[ ST.20 Amplifier [110-10 Compact [] Speakers

ADDRESS

|
: NAME =
|

-]
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tuner xtal mag tape mono
o

Ve o

metro‘»s

Metrosound
Audio
Products

. phonoJ

ound

brushed anodised aluminium finish with
gleaming silver trims combine to give a look of
expensive and stylish elegance.
Size 153" x 33" x 10",

Price £36.0.0.

“Its performance is not just on the fringe

of the specification — as happens with
many low-priced amplifiers — it is well
within it and well within the require-
ments for hi-fi”

F. C. Judd "Hi-Fi Sound™ August 1970

LONDON

ACCEPTED BY THE
COUNCILOFINDUSTRIAL
DESIGN FOR INCLUSION

IN DESIGN INDEX

Metrosound Speaker Systems

MODEL HFS.10 10 watts handling capacity. 8 ohm impedance. Teak
finish. Size 14" x 9" x 7”. As used in the Stereo 10-10 Compact System
and available in matched pairs at £26.3.8.

MODEL HFS.20 20 watts handling capacity. 8 ohm impedance. Teak
finish. Size 23" x 113" x103". Price £18.10.0. each.

Available from all leading high fidelity dealers
Designed and Manufactured in England by

¢ metrosound

Metrosound Manufacturing Co. Ltd., Audio Works,
Cartersfield Road, Waltham Abbey, Essex.
Telephone: Waltham Cross 31933
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Britain’s finest range of
High Fidelity modules

The only modules with a complete specifi-
cations guarantee (see below)

designed cabinet/chassis systems are pro-

| The only modules for which professionally
duced.

The only constructor modules to employ
dual FETs in the front end and IC in the
decoder section of the tuner.

The only constructor modules to employ
complimentary silicon output stages, thyristor
switching O/load protection and glass fibre
circuit board.

The only constructional loudspeaker
design using electronic filter network for
linear frequency response.

to feature pre-finished interlocking mitre

| The only constructor speaker cabinet design
joints and decorative veneers.

Peak Sound Englefield and Baxandall systems
are the simplest and most professionally styled
of all constructor systems to assemble.

Peak Sound are Britain's best money saving
systems.

in Hi-Fi Sound, the ‘Casebook’ report on
constructor’s own installations enthusiastically
praises Peak Sound amplifier and speaker
systems (August issue, page 59).

In Hi-Fi News (August issue, page 1151)

‘ Peak Sound Baxandall speakers form part of
the equipment chosen as the best submitted
in the Budget Stereo competition.

peak soun specifications as published by them and

that these are written in the same terms as used in equipment
reviews appearing in The Gramophone and other leading British
high fidelity journals. Audio power outputs are quoted at con-
tinuous sine wave power in terms of Root Mean Square (R.M.S.)
values into stated loads at stated frequencies.

PEAK SOUND, St. Jude's Road, Englefield Green,
Egham, Surrey. Phone: Egham 5316.

____________________________ !
! To Peak Sound, Englefield Green, Egham, Surrey.

Details please of
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QUHR Ko
ELECTRONICS LTD.

PROUDLY ANNOUNCE THAT
COMING SHORTLY

IS
A new approachto practical HI-FI
starting with the QUARK stereo amplifier
incorporating the usual controls—
VOLUME— Helps you live at peace
with your neighbours
BALANCE—To give each of your

neighbours equal
volume if you don't get
on

BASS and TREBLE lift and cut
Extras as STANDARD

SCRATCH filter—Will make even
that old 78 sound
mellow

Removes turntable
and motor noise
SPEAKER LIFT— Helpsthe speakers
especially the not-
so-good ones
Modular construction
Simple installation

RUMBLE filter—

guarantee that their equipment meets all

WATCH FOR FURTHER DETAILS
I-li-Fi_Centre\hids\

o VICT ORIA ROAD, CHELMSFORD

57’” PART EXCHANGES WELCOMED

CarM

FOR THE BEST IN STEREO HI-FI

Main agents and
stockists for all leading makes

Comparator operated showroom

FREE DELIVERY & INSTALLATION
on complete systems
(within 30-mile radius)

GENEROQUS DISCOUNTS
on complete systems & FREE
HEADPHONES on systems

over £85

OPEN TUES.-SAT. 9-5.30
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Dis,

and input sensitivity would be required
and with sufficient gain to provide the
requisite output signal level to drive the
main amplifier.

1t is unlikely, however, that this prob-
fem would arise with any modern hi fi
amplifier, the majority of which cater
for the direct connection of a tape head
and which now have inputs for low sensi-
tivity magnetic pick-up cartridges. This
is a point worth checking on by those
who contemplate buying an amplifier
to be used with signal sources of this
nature.

Most hi fi signal sources (radio tuner, Fig. 2. Hum loops could be caused by too many
tape recorders andjor tape record/ common earth connections
replay units and pick-up cartridges of
different makes and types) will match
quite well with the majority of present
day amplifiers.

It is worth noting that the average
output signal from low sensitivity mag-

small a.c. currents can be induced in the
earthing wires if more than one earth
wire is joined in a2 complete circuit close
to mains wires. These currents may
then flow through chassis or common

netic pick-up cartridges has until signal wires and be picked up in live
recently been around 5mYV and certainly signal leads.

not more than 10mV. Now, however, All a.c. mains operated equipment

the sensitivity of magnetic cartridges should, of course, be properly earthed
has been improved resulting in signal for safety reasons; where possible this

outputs of as high as 80mV or more.
This could cause severe overloading
of an amplifier pick-up input designed for
only 5 to IOmV.

should be done at one central point,
such as the earthing pin of the power
socket. If more than one mains plug
is used, only one should have an earth

However, as the amplifier input
impedance for magnetic cartridges is
usually around 56 kilohms, it is not can be set up around interconnecting
difficult to introduce the required atten- screened cables as well as earth lines
uation as shown in Fig. |. But a word (Fig. 2).
of warning here! With such low signal
and therefore high gain input stages,
there is a great risk of introducing hum

connection. This does not always pre-
vent the formation of hum loops which

The only way to determine that hum
is due to a loop circuit is by trial and

from any unscreened components con-
nected in or across the input. Any e T BAKER 12in. MAJOR £9
form of attenuator used in such cases ‘
must be completely screened, with the
screen connected to chassis. This brings
us to one problem which often causes
headaches—hum.

The remarkable quality and performance
of the '"Major” makes possible truly
brilliant and rich sound from a single
loudspeaker. It recreates the entire
musical spectrum from 30to 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 40 c.p.s,
For Hi-Fi or P.A. “Rated 20 watts.
Voice coils available 3 or B or 15 ohms.

Major Meodule 30.17,000 cps with
tweeter, crossover, baffle £|| 10.0

19 12}in. andinstructions.

o o 1 Baker Reproducers Ltd

Bensham Manor Road Passage, Thornton Heath, Surrey.  01-684-1665

HUM LOOPS

When several different items of mains
powered audio equipment are connected
together, there is always the possibility
of creating ‘“hum loops”. This is where
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Tape Recording
C. N. G. MATTHEWS

Too often the quality of tape recordings is
marred by a lack of essential information.
This book should put an end to all that,
with material on sound and tape recording
systems, recording and reproducing
processes, distortion, and servicing, etc.
21s (£1.05) net

Pick-Ups: The Key to Hi-Fi
Second Edition
J. WALTON

With recording companies now con-
centrating on stereo recording, material
has been added on ‘‘compatibility”
requirements, as well as general revision.
Of the first edition H/-Fi News said:
‘It can be highly recommended'.

15s (75p) net

Electronic Musical

Instrument Manual
Fifth Edition
ALAN DOUGLAS

A comprehensive guide to the theory and
design of electronic musical instruments.
In this edition there is a new section
explaining the properties of transistors,
and their application to electronic musical
instruments.

55s (£2.75) net

Transistor Electronic Organs

for the Amateur
Second Edition
ALAN DOUGLAS AND S. ASTLEY

The availability of cheap transistors
facilitates the construction of inexpensive,
cheap electronic organs. For the first
time, this clear and well-illustrated book
presents a detailed design for a full-scale
organ, with a complete explanation of
everything to do with transistorized
organs.

20s (£1.00) net

Systematic Electronic Fault
Diagnosis
T. H. WINGATE

Dealing with the fundamentals of fault-
finding technique in the servicing of
electronic equipment, thisis aprogrammed
text which has already been validated in
use on R.N. Training courses. Will be of
use for courses such as the City and
Guilds R.T.E.B. Certificate.

2716 (£1.37) net. Paperback 176 (87p) net

Pitman Publishing
39 Parker Street London WC2

s

12 wattsto

250 watts
r.m.s.

class AB

power
amplifiers

off the shelf for as little as 2/- per watt. Maximum
distortion 0.1% 20Hz to 20kHz. Full power band-
width T0Hz up to 80kHz +1dB. Complementary
and quasi-complementary versions in all power
ratings perform to the same high standard.
Unconditionally stable. Fully protected against
accidental misuse.

* Stereo Integrated Circuit Preamplifiers

* Stereo Headphone Amplifiers

* Toroidal Mains Transformers

all designed to the exacting standards of the

professional user.
Transaudio combines sophisticated design and
no-nonsense engineering in semi-kit products
incorporating Motorola transistors/|Cs and other
dependable components assembled on fibre glass
circuit boards. Write today for full details.

Transaudio Limited

| E— |
% 8 Elsworthy Rise London N W 3
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\ “Setting the Standard for the Seventies’)
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error. The usual procedure is to dis-
connect earth leads one by one and
uncouple the various screened signal
cables.

The cure may simply amount to leav-
ing the direct earth connection off one
item of equipment altogether, especially
if it is earthed by another route, such as
via a screened and therefore earthed
signal cable. Only one item of equip-
ment should bear the direct connection
to the earth pin of the mains plug.
Reversal of the mains connection to one
piece of equipment may also get rid of
the hum, or at least reduce it.

On the subject of 50Hz mains -hum,
don’t forget that it can be introduced
into tape heads and magnetic pick-up
cartridges from nearby mains trans-
formers. This is an often unsuspected
cause of hum, but one which is quite
common especially when equipment of
this kind is close together, in a hi fi
cabinet for instance. Keep all signal
carrying leads well away from mains
supply leads and components and make
sure that all high impedance leads are
screened, with the screen connected to
chassis.

LOUDSPEAKER CONNECTION

Now let us turn to loudspeakers and
their connection; first to transistor
power output stages and secondly for
stereo. The importance of accurate
matching between loudspeakers and
transistor output stages has already
been mentioned.

Do not connect or disconnect loud-
speakers to or from a transistor ampli-
fier whilst the power is switched on. A
chance short circuit across a transistor
output line running at more or less full
power could, in many cases, destroy the
output transistors. Not all transistor
amplifiers have protective fuses or other
protective devices.

If the lines to the loudspeaker(s) are
to be very long then fairly heavy cable
should be used because the signal current
via the loudspeaker can be quite high on
peaks. Ordinary 5A “lighting” cable is
quite satisfactory.
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CROSSOVER NETWORKS

CROSS OVER
FILTERS

e _EI] TWEETER
LEFT | m )
le %
J oy 4Eﬂwoom
L[~ _E[]TWEETER
(o, 7]
RIGHT | WHOOFER
o

Fig. 3. Crossover networks for stereo

AMPLIFIER

When planning a speaker system made
up from two or more units in the same
enclosure, they should not be connected
directly in parallel to the amplifier out-
put unless due consideration to matching
is given. Most ready-built speaker
systems are designed to present a com-
bined matched load impedance to the
amplifier, using crossover units and/or
matching networks (Fig. 3).

‘The larger speaker (10in or more) is
called a “woofer”. It is coupled to the
amplifier via the crossover filter, so
that it will handle powerful bass fre-
quencies without interference from the
treble range. The crossover filter is
also designed to pick out the treble range
to drive a smaller speaker (tweeter) of
less than 6in diameter. Sometimes
electrostatic types are used for the

Fig. 4. Goodmans
crossover filter for mono
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You should read the
Goodmans
High Fidelity Manuals

Goodmans High Fidelity Manuals are of vital interest to
you, and contain constructive and informative articles on
all aspects of High Fidelity sound

One manual contains specifications, descriptions and

full colour illustrations of the entire current range of

loud cabinets, sy , amplifiers and F.M. tuners

The construction manual contains the information
needed by those enthusiasts who prefer to make their own
High Fidelity or musical instrument loudspeaker systems

These manuals are available tree from

Goodmans Loudspeakers Limited
Axlom Works Lancelot Road Wembley Middx. Tel: 01-902 1200

= -

I Please send me. I D

l :;l:v‘\;‘::;‘:irof:‘:‘::ual (] (7ick as required) l

I Nem# ...... - - - V I
Address. e l

I o -

h——-—----—----ﬂ

Brought to you for your
listening enjoyment from the

(onnvissenr

PRECISION IN SOUNG

COLLECTION

B.D.1. TURNTABLE KIT

The famous. B.D.1.
turntable which
operates at 33} or 45
r.p.m.incorporates a
flexible belt drive
system, virtually
eliminating vibration
and  transmission
noise — AND IS
NOW AVAILABLE
IN KIT FORM! So
simple to construct
— such a beautifut
performance, and

%

i

{ ] o

now it's so easy to own the hest!

RN 20 nn s

Price ist and illustrated literature on request to

A. R. SUGDEN & CO. (Engineers) LTD.

Market Street, Brighouse HD6 1DX, Yorkshire. Tel. 2142
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treble range and it is important that this
is matched correctly to the crossover
unit.

Some small bookshelf speakers, while
giving pleasing results, can give rise to
irritating vibration if driven with a
strong low frequency sound; damage
can result to the speaker if sustained.
The bass control should be judiciously
adjusted to prevent this occurring,
since a small speaker is not capable of
handling such low frequencies ade-
quately.

CHANNEL IDENTIFICATION

As to which will be the left- and
right-hand channel connections can of
course be determined if each piece of
equipment has its outputs (or inputs)
appropriately marked. Some hi fi manu-
facturers label the channels A and B, in
which case A is the left-hand channel and
B the right-hand channel. Otherwise
one must resort to checking right
through each channel from each source.

For disc, and tape this can be done
with the aid of test discs or tapes. The
left and right channels from radio
tuners with stereo decoders can, if they
are not marked, be determined by the
special BBC stereo test transmissions
on Radio 3 v.h.f. (more about this later).

STEREO SPEAKER POSITION

Stereo enthusiasts have different ideas
as to the most effective loudspeaker
positioning and spacing. Some like to
think- that speakers placed one in each
corner of the room, at least 12 feet
apart and each turned slightly inward,
produce the best effect. Some prefer
the speakers to be flat against a wall, a
little way in from each corner and there-
fore parallel to the listener line of sight.
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It is all rather a matter of personal
choice and how much space one has in
the room in which the speakers are to
be installed. A speaker in each corner
and pointing slightly inwards does pro-
vide a better directivity of the higher
frequencies toward the listener; assum-
ing the listener to be at a point equi-
distant from the speakers (a,, a,) as in
Fig. 5.

Fig. 5. Stereo speaker positions

Much depends of course on the spacing
between speakers, which should if pos-
sible be not less than about 8 feet (a,),
and also on the type of loudspeaker avail-
able, for example, corner reflex or closed
baffle type. PerRaps the best advice
here is, experiment a little and settle
for what sounds best.

For mono operation from a single
channel amplifier, it would not matter
which way round the speaker is con-
nected. For stereo, the polarity of the
connections should be observed, but no
damage will result from incorrect con-
nection. If in doubt, or if there are no
polarity markings on either the speakers
or the amplifier output terminals, the
most simple way of determining ‘“‘in-
phase’ operation is as follows.

Connect both speakers and play a
record with a fairly strong bass con-
tent. First note the strength of the
bass response from the loudspeakers.
Now reverse the connections to one
of the loudspeakers and note whether
this produces an increase or decrease in
bass response. If the bass response
increases then leave the connections
to that speaker as you have now made
them. If the bass decreases then recon-
nect the speaker as it was.

Some amplifiers have a switch for
phase reversal and all that is necessary
is to set the switch for the strongest
bass response. Another check is to
switch the amplifier to mono, in which
case all the sound should appear to
come from a point midway between the
two speakers, when listening from a
position equidistant from both speakers
as in Fig. 5.

PHASING

STEREO RADIO

When two loudspeakers are used for
stereo they must be operated in phase
to ensure the correct stereo effect and
avoid output sound loss at low fre-
quencies. Most manufacturers of stereo
amplifiers mark the twin connections
for loudspeakers with regard to “phase”.
The earthed side may be marked ‘“nega-
tive” and the live side “positive’’, but the
majority of loudspeaker manufacturers
also mark their speaker connections
with positive and negative signs or with
a red mark on one terminal.
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Radio broadcasts in stereo via the
BBC v.hf./f.m. services present no recep-
tion problems provided an efficient
aerial is used with the correct type
tuner and decoder. The noise level
on f.m. stereo broadcasting is about
3dB higher than for f.ln. mono and a poor
aerial can make this even worse. Those
particularly interested in stereo broad-
casts from the BBC can obtain various
BBC Information Sheets 1102(4): V.H.F.
Radio Receiving Aerials; 1605(2): Stereo
Broadcasting—Test Tone Transmissions.
These tests are transmitted on Wed-
nesdays and Saturdays every week at
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Just what is this ABR,

that makes such a
vital difference to the
‘DITTON 15’ ?

. Studio quality high frequen-
cy unit (HF1300 Mk. 2).

. Anechoic cellular foam
wedge and lining eliminates
standing waves.

High hysteresis panel load-
ing material to eliminate
structural resonances.

. Auxiliary Bass Radiator
(ABR)—plastic foam dia-
phragm of high rigidity and
low mass having a free air
resonance of only 8 Hz
double roll suspension
allowing excursions up to
2" with virtual absence of
distortion.

. 8" bass unit, with free air
resonance of 25 Hz, and
massive Ferroba Il magnet
structure for optimum
magnetic damping and
cone treated with viscous
damping layer to suppress
resonances.

. Units mounted flush to
eliminate diffraction effects
and tunnel resonances;
covered by acoustically
transparent grille cloth for
maximum presence.

. Full L-C Crossover network.

PLEASE WRITE FOR DETAILS

VISIT US ON STAND No. 2

and listen to the acknowledged ‘DITTON" Hi-Fi
Speaker Systems, and hear the vital differences.

INTERNATIONAL

AUDIO FAIR

OLYMPIA . 20 — 24 OCTOBER, 1970

HEAR GELESTION’S NEW SPEAKER!

Celestion

ey Loudspeakers for
il the Perfectionist

ROLA CELESTION LTD. - FOXHALL ROAD - IPSWICH. TEL. 73131
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11.30 p.m. (23.30hrs), using the standard
Zenith-GE Pilot Tone System. Infor-
mation sheet 1603(6) and a leaflet called
“Stereo @ and A” both deal with the
more general aspects of stereo.

These are all available free of charge
from The Engineering Information De-
partment, BBC, P.O. Box |AA, London,
W.I, and contain very useful information
regarding reception.

Never use a.c./d.c. television or radio
receivers with your amplifier unless
an isolating transformer is inserted
between the two.

TRANSCRIPTION UNITS

Good quality disc transcription units
rarely call for special attention other
than an occasional spot of oil according
to the manufacturers’ instructions and
should only be placed where they are
free from vibration, especially through
the floor. A heavy footstep on loose
flooring can cause a lightweight pick-up
to jump right across the record with
disastrous results. Be careful when
dusting or cleaning around transcription
units and in handling the pick-up arm.
Its quite easy to catch a duster on the
stylus of a cartridge and break it clean
off. A good stylus is expensive! A very
soft camel hair brush is useful for remov-
ing dust from the pick-up head and is
less likely to cause damage. Never
touch the stylus with the fingers.

Some transcription units have an “off”
position on the speed selector. The
machine should be left in the “off’” posi-
tion when not in use to prevent con-
tinuous pressure of the rubber idler
on the turntable and/or capstan spindle.
Any “flats” on the idler that may result
from not doing so will cause “flutter”
in the turntable speed, giving an
apparent gurgling effect to the sound
reproduced.

It is a good plan to arrange a trans-
parent Perspex cover over the trans-
cription unit with adhesive foam draught
excluder strips round the edges. This
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will keep ingress of dust to an absolute
minimum. This cover can be lowered
during playback, while still giving a
view of playing position of the pick-up.

Correct tracking and balance of the
pick-up arm and cartridge are most
important for good quality and mini-
mum record wear. Instructions about
this are always given with the transcrip-
tion unit and/or the pick-up arm and
should be closely followed.

Records are made of plastics material
which attracts dust by means of the
static charge built up.

If you value your records keep them
clean and free of dust, using one of the
proprietary record cleaning devices
specially made for the purpose. Alter-
natively, a barely damp sponge (not
cloth) will help.

TAPE RECORDERS

Tape recorders and/or tape record/
replay units present few problems
except that some record/replay units
have very large signal outputs (as
explained earlier) which may be too
high for the appropriate amplifier input
and may therefore have to be attenu-
ated.

The more common causes of loss in
treble response are usually due to the
accumulation of dust on the tape head
or wear of tape guides, causing the
tape to wander off track. Here again a
camel hair brush is useful for cleaning.

Keep the tape heads and guides clean
and if, after a time, there should be a
noticeable loss in treble response, it
may be necessary to check the azimuth
alignment of the heads. This can be
done on tape recorders with a common
record/replay head simply by using a
white noise azimuth alignment tape
made by B.A.S.F., 9A Gillespie Road,
London, N.5 (instructions for use are
included). Alignment of the heads on
machines with separate record and play-
back heads calls for the use of an audio

AUDIO SUPPLEMENT




The &I FERROGRAPH
SENSATION!

JUST LOOK AT THESE
FABULOUS LOW PRICES!

SERIES 7 RECORDERS

MODEL NO. LIST PRICE CASH PRICE
£ s d £ s d

724/722 242 10 9 199 10 -0
702/704 207 7 0 169 10 O
713 188 10 0 156 0 0

AVAILABLE ON NO DEPOSIT CREDIT TERMS
CARRIAGE 30/- EXTRA
PORTABLE OR WOOD CABINET

FERROGRAPH STEREO AMP F307

The famous 20 watt per channel
amplifier from Britain’s most respected
manufacturer. A fabulous range of LIST PRICE £59
facilities rarely ever available in CASH PRICE

equipment at this price. Finished
in wood veneered cabinet. Brand £47
New with instructions and guarantee.

AVAILABLE ON NO DEPOSIT INSTALMENT CREDIT CARRIAGE 10/-
SENT FREE!

THE KJ CATALOGUE

eyl EXGLUSIVE TO [ § pHILIPS STEREO

THINGS AUDIO. BIG

MONEY SAVING OFFERS The NAT|°NAL RS766 US 4-TRACK IS’TEREO ;’IA'(E

FOR EVERYONE From o [CITORE A e L oo TUNER BARGAINS!
73, 3}. .5, .Takes up to 7in reels @Freq. Response

REEL OF TAPE TOA 1 B ¢ 74 ip.s. Wow and flutter less than 0-1%

FERROGRAPH. OVER 200 at 74 i.p.s. Record level YU meters @Monitoring through GHY44 AM/FM STEREO TUNER SAVE

| d/playback M fi
ILLUSTRATED PAGES. Reapities SO cnetionlr et @by @3, Lt Price 072184, “Receives LW/
with full instructions and Guarantee. FANTASTIC / / on Tuning

- SPECIAL meter. Sleek continental teak veneer

OFFER cabinet. Brand New and guaranteed.

SAVE £25 CASH PRICE £49.18.0

LIST PRICE

£87.13.7
PRICE GH927 FM STEREO TUNER SAVE £I5.
List Price £44.19.6. Receives VHF stereo
broadcasts, can be used in conjunction with
your amplifier or tape recorder. A.F.C.
on FM, Tuning meter, and low line teak
cabinet. Brand New and guaranteed.

CASH PRICE £29.19.6

AVAILABLE ON NO DEPOSIT INSTALMENT CREDIT

NODEPOSITINSTALMENT CREDIT AVAILABLE

KJ ENTERPRISES (0tPT PEi1) 33 BRIDLE PATH WATFORD HERTS
Tel 25634 Showreoms 101 St ALBANS ROAD WATFORD (close to Watford Junction Station)
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signal generator and an alignment tape
and is best done by a service engineer.

Moving parts, such as lever arms and
bearings, may require an occasional
spot of light oil, but do not lubricate
nylon bearings or it may cause erratic
running of the spindles. Belt drives
should be kept scrupulously clean and
free from oil or grease. Some machines
employing belt drive may suffer from
belt slip after a long period of non-use.
This can be cured usually by removing
the belt and placing in warm water to
restore its shape to normal.

Sometimes the heat generated by the
recorder may be enough to do the trick.

CONNECTING DIN PLUGS

If you are able to make up your own
connecting leads, using a soldering iron,
the following may be helpful to sort out
the profusion of plug and socket types
and their uses. The illustration in
Fig. 6 shows the more common types.

A high proportion of equipment now
uses the versatile German DIN pattern
three or five way connectors and are
usually wired to the same pattern.
However, it is best not to assume this

but check first with the manufacturers’
literature.

These plugs are usually used for input
and output connections from and to
other equipment. They may also be
used for microphone inputs.

The range of DIN plugs available is
shownin Fig. 6a. The pinsare numbered,
but not in the expected order in the case
of the 5- and 6-pin types. They are in
the order |, 4, 2, 5, 3 reading clockwise
from the keyway. The positions of I,
2, and 3 coincide with those on the 3-pin
plug.

In all cases the pin at position 2 is the
common or earthy connection. This is
important because there is often a con-
nection from pin 2 to the case of the
plug, maintaining the screen.

Microphones are connected for mono
use to pins | and 2 for high or medium
impedance unbalanced types; pins | and
3 with screen to 2 for low impedance
balanced types; pin 3 and 2 for un-
balanced low impedance types. These
are shown in Fig. 6, together with con-
nections for stereo microphone, pick-up,
tape recorder, and f.m. radio.

DIN plugs and sockets may also be
used for loudspeaker connections, par-
ticularly for stereo where non-reversible
plugs are required. These have two

(6d) High impedance unbalanced

microphone

3 J 3, (]
3
s A 5 4 b) 4
2 2

LEFT ¢

==

(6b) Low impedance
microphone

—

e

balanced

(6c) Low impedance unbalanced  (6f) Stereo

microphone

Fig. 6. Pin connections for DIN plugs

(6a) Pin numbers of DIN plugs
([ % —

(6e) Stereo high impedance un-,
balanced microphone

%: OE L

balanced microphone

=2
RIGHT 4

(6h) Stereo tape recorder

S
5‘ ;}mcm
impedance (6i) Stereo radio f.m. tuner
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DISGOSOUND

DISCOSOUND 40

2

i,
| .. B

DISCOSOUND 40 PRE-AMP

The Discosound 40 offers the same specification as the D.J. Disco Amp
without the power output stage. Size 16in - 7in - 7in. Self powered and

ideal for use with the Discosound 100 Power Amplifier below and one of

the outstanding features is that it is capable of running ten of these Power
Amplifiers (Total 1,000W).

PRICE £40.10.0 inc. P. & P.

DISCOSOUND 100 POWER AMPLIFIER

A 1G0W RMS (8 Ohms) High Fidelity power
Amplifier which utilises all silicon transistors
of modular construction and features full
automatic overload protection against short
or open circuits. Frequency response:
20-20,000Hz | 2dB. The High output is
ideally suited for discotheques, groups,
clubs, etc.. or anywhere where reliability
and quality are required. This unit is the
companion model for use with our control
pre-amp Discosound 40, or can be used with
any other high quality pre-amp control unit.
Completely built and tested on steel Chassis.

PRICE £49.10.0 inc. P. & P.

DJ70S
INTEGRATED
MIXER-
AMPLIFIER

One of the finest units available on the market today, regardless of price.
The front end of the unit consists of a four channel mixer with separate
inputs and volume controls, plus a separate bass, treble and master volume
control. 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 indestructable. Allied to this is its very high power
output (70W R.M.S.) a frequency response (30-20,000Hz + 3dB) that is
superb, and distortion that is well below 17 even at full output. The unit
is suitable for use with dlscolheques groups P.A_, clubs, etc.,oranywhere
that high quality high output is required. Size: I5}|n ~ 5m X 61n

PRICE £63.0.0 inc. P. & P.

Also available DJI10SS 30W P.A. Amplifier.
above.

Similar specification to

PRICE £41.0.0 inc. P. & P.

For full details of these and all Discosound Products write direct to :

DISCOSOUND

122 BALLS POND ROAD, LONDON, N.1. Tel. 01-254 5779

Full money back guarantee if returned within 10 days
All Discosound Products are guaranteed for 12 months
Demonstrations given at any time
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I5 WATTS FOR £5.5.0!!

Now available for return of post delivery—‘‘Hardcastle” 15W
Amplifier kit as described in Hi-Fi News. This outstandingly
low price includes Fibreglass PCB with screened legend for
easy assembly, heatsink, transistors, low noise resistors,
capacitors and misc. hardware, circuit diagrams and post
packing and insurance. A unique feature is that the output
power can be varied from 10 to 30 watts and the output
impedance between 8 and |5 ohms. (Basic kit at £5.5.0 gives
I5 watts/15 ohms). An ideal educational project. Send now
for your kit by return of post or send a stamped self-addressed
envelope for details to:

L.S.T. ELECTRONIC COMPONENTS LTD.
DEPT. PE77
7 COPTFOLD ROAD, BRENTWOOD, ESSEX

# PHASE LOCKED STEREO DECODER

Revolutionary inductorless design no coils to adjust!
Set up with D.C. voltmeter only.

Typical separation 46dB at 1kHz, 40dB at 10kHz. Complete
kit, (As in Wireless World Sept. 70) containing Fibreglass PCB,
(Approx. 4” x 5") 62 low noise resistors, 3 Fairchild IC’s
15 Ferranti transistors, 8 diodes, 23 capacitors and 4 preset pots.
Full instructions plus details of single and dual supply operation.

£8.19.6 pp 2/6

UBA747459X £1.7.6
UGE7709393 f£1
STABILISED POWER SUPPLY

Complete kit for + 6V at 50mA Suitable for above £2.19.0 pp 3/6.
Transistors: ZTX500 4/- ZTX108 equiv. 2/-

INTEGREX LIMITED PO BOX 45 DERBY DE1 1TW

Decoder PCB only £1.5.0

llllIIISPEAI([IIS

FIFTH EDITION
REVISED AND ENLARGED
by G. A. BRIGGS

with R, E. Cooke, B.Sc.(Eng.) as
Technical Editor

336 pages, 230 iflustrations

Fine art paper. Bound in cloth
Fifth Edition published October
1958 31| chapters

Price 30/-
(32/6 Post Free)

75,000 copies of this Reprinted October 196l
book have been sold December 1963

up to date and it is April 1965
now looked upon as a October 1966
standaid reference on April 1968
the subject of loud March 1969
speakers August 1970

Sold by Radio dealers and bookshops or in case of difficulty from

RANK WHARFEDALE BOOK DEPT.

B.W.S., 13 WELLS ROAD, ILKLEY, YORKS
Tel.: llkley 4246
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Fig. 7. Complete and opened views of 2-pin (left) and 5-pin (right) DIN plugs and sockets

pins, one flat and one round. The flat
pin is usually the common line but is
not always earthy, so be careful with
connections and do not earth or connect
to the chassis of other equipment.

OTHER PLUGS

Phono plugs are commonly found ‘on
mono or individual channel connections
into the amplifier. These and similar
alternatives use one pin for the line and
the case for the “earthy” connection.
The centre wire has to be soldered inside
the pin.

Jack plugs come in various shapes
and sizes, with either metal or plastics
covers. Where high impedance lines
apply, metal covers are recommended
to maintain the screen effect. It is
worthwhile inserting a rolled card sleeve
inside this cover to prevent short
circuits with the terminations inside
(Fig. 8a).

Connection is usually straightforward
if you have a soldering iron. Soldered
joints are much preferred to screw ter-
minals, which can work loose and cause

crackling and even short circuits. A
cord grip is also recommended.

‘Cable screen wires should be insulated
with sleeving to prevent short circuits,
and connected to the sheath, sleeve, or
body tag of the plug. The tip is the line
connection.

Stereo jack plugs have a tip and a ring
connection; the tip to one channel, the
ring to the other.

Break jacks may be used where the
lines may be shorted when not con-
nected to external equipment. They
may also be used to mute the internal
speaker when an extension is connected.

CAREFUL HANDLING

Finally, the life and performance of
any hi fi equipment is dependent on
careful handling and maintenance. Many
of the equipment manufacturers issue
maintenance advice for straightforward
servicing; serious faults or breakdowns
should be dealt with by the manu-
facturers’ service departments, or by a
trained qualified engineer who specia-
lises in this kind of equipment. *

Fig. 8. Jack plugs and sockets
(a) Metal cover, plastics sleeve, soldered joints
(b) Plastics cover, no sleeve,
screw or soldered joints

(@) Y
(b)' “:mm e

Fig. 9. Phone plug
and socket
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_ Three superb
Build-it-yourself speaker
kits fromWharfedale

You could almost say design-it-yourself kits—as each one owes its inspiration to your wishes! In fact,
as fast as we issue one kit you ask us for another, till we can hardly keep pace with demand. So if
you've a perceptive ear and an eye for real value, make your choice today from the 3 below.

Unit3 Unit4 Unit5

Compact bookshelf system | Full range floor-standing For the real enthusiast
system

[

.
‘|
i
j
\
|
|
,

|
|
87 Bass/Mid Range speaker and 2 speakers (12” Bass and 3”

l

3 speakers(12”Bass, 5"Mid Range,

acoustiprene tweeter. Treble). and ["Treble). Frequency response
Frequency response 50-17,000 Hz. | Frequency response 45-17,000 Hz. 40-20,000 Hz.,
Crossover unit. 4-element crossover unit. 6-clement crossover unit.
Rec. Retail Price £11.19.6. Rec. Retail Price £16.0.0. Rec. Retail Price £23.10.0.
,«‘W"«" /

EBEEEEBENEcorHisrel BB B @ All kits are complete with speakers, crossover unit,

To: Rank Wharfedale Ltd., Idle, Bradford. acoustic wadding, mounting bolts and connecting wire,
. Please send me leaflets describing your speaker kits. H and full assembly instructions. No special technical

. Name (Block capitals, please)

knowledge necessary.

I Address : the true sound in High Fidelity.
[ | | &? \Y v ‘ Rank Wharfedale Ltd.
P.E11/70 ’ A Idle, Bradford, Yorks. BD10 8SQ

\eemssEEEEEEE

6

WHARFEDALE
I
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CRATER STUDY

Geologists have been able to
identify a number of craters on the
earth which have been formed by the
impact and explosion of meteorites.
The 1 kilometre diameter crater in
Arizona is one example where there
is meteoric material in substantial
quantities. There is another in
Germany known as the Nordlingen
Ries crater. This crater also con-
tains a substantial amount of meteoric
material.

The Upper Rhine Geological
Society held a conference in Nord-
lingen and an informal Research
Group was set up to explore the
possibilities of this crater. It was
decided to sink a borehole two or
three kilometres deep into the crater
to study its structure.

It is hoped that the extensive attack
on the problem by a number of
disciplines will provide data as to the
method of formation of lunar craters.
There is abundant evidence from the
samples collected by the A4pollo
missions to suggest that multiple
impact shock is an important factor.

The lunar samples have shown
that minerals have been formed in a
plastic state, phase changes which
could only be the result of very high
pressures and temperatures; and
some show evidence of the vaporisa-
tion of minerals as fracturing and
melting effects.

Certain of the rocks from the Ries
crater are almost identical with those
from the Moon. They resemble
them in that they contain some 20 per
cent of shock metamorphosed
minerals. The age of the Ries crater
is of the order of 20 million years and
may retain most of its original
structure beneath the enormous
amount of debris which was blown
outwards and then fell back during
the impact of the large meteorite.

INFRA-RED SPECTROSCOPY

In the wavelength range from 23 to
900 microns, water vapour in the
atmosphere has in the past prevented
useful  astronomical observations
being made at sea level stations.
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SPIGEWATE

By F

nk W. Hyde

There is now a solution to this
problem other than by orbiting
observatories.

At the Meudon Observatory for
Infra-red Space Studies, J. Gay has
shown that above a height of 28km
the water vapour content is much less
than was expected. 1t is therefore
possible to use balloon borne detec-
tors for observations in this region.

The same group have also carried
out the first direct measurements
of the temperature of the photosphere
of the Sun in the wavelength range
from 100 to 200 microns.

In the past a great deal of infor-
mation has been gathered about
extra-terrestrial infra-red radiation by
using high flying balloons, jet aircraft
and rocket flights. With the new
technique of using comparatively low
flying balloons, weak sources can be
studied. This will include the larger
planets as well as instellar regions of
ionized hydrogen.

There are new avenues in X-ray
and Gamma ray astronomy which no
doubt will encourage observers in
these fields to take full advantage of
the facilities offered by balloon tech-
niques for an exhaustive study of the
whole of the infra-red spectrum.

VENUS-MERCURY MARINER

The 1131b package aboard the
Venus-Mercury Mariner spacecraft
noted in October Spacewatch consists
of seven experiments. The study of
the solar particle bombardment of the
surface of Mercury will be by a
charged-particle detector for electrons
in the energy range in excess of
200keV and protons in the energy
range 6f 600keV.

An ultraviolet spectrometer will
determine whether Mercury has an
atmosphere and to measure airglow.
This will enable the constituents of
the atmosphere of both planets to be
determined. An infra-red radio-
meter will measure emission tempera-
tures over the range —185°C to
370°C. It is hoped that it will be
possible to measure both cloud top
temperatures as well as limb darken-
ing temperatures.

On Mercury the experiment will
measure surface temperature distri-
bution and determine whether the
surface features show temperature
anomalies.

MAGNETIC FIELDS

A scanning electron analyser will
measure ions whose energies lie 80eV
and 80keV and electrons between 40
and 400eV. It is hoped that this
data will give information as to the
effects of the solar wind and how it
interacts with Venus and Mercury.
This will provide, in turn, information
about the electromagnetic properties
of the planets.

A magnetometer which is made up
of two triaxial fluxgate instruments
will be in operation. Venus has no
measureable magnetic field though
there are indications of a magnetic
shock front close to the surface.

It is not known what may be the
situation on Mercury in this respect.
As Mercury has a diameter of less
than half that of the earth it could be
too small to possess a liquid or
molten core which is conducting and
therefore preclude the possibility of a
magnetic field.

TELEVISION CAMERAS

There will be two television
cameras with a resolution equivalent
to pictures of the moon taken from
earth based cameras. In the case of
Mercury the surface features will be
resolved well enough to enable a
check to be made of its rotation
period and its attitude on its axis.

The radio transmitters  will
function in an occultation mode for
both planets, single for Venus but
double for Mercury. Radio signals
past the limb of each planet will yield
information about the atmospheres.
mass, radii, surface features and
ionospheres if they exist.

GETTING UNDER THE SKIN

W. Koppl of Martin Marietta
Corporation, of Denver, Colorado,
recently described an ultra high
frequency radiometer that could
¢xamine the u.h.f, radiation below the
surface and measure the dielectric
constant of the soil. At u.h.f.
frequencies the dielectric constant is
between 2 and 10 for dry soil and
rises to around 20 for wet soil.

A satellite or orbiting spacecraft
could measure a particular zone or
area and determine from the degree
of penetration the dampness of the
soil. A radiometer to tune over a
range from 500 to 1,500MHz would
be able to penetrate even permafrost
zones. Koppl considers that a
microminiaturised unit could be
developed weighing not more than a
pound plus the weight of the aerial.
More detailed measurements could
be made if the frequency range was
extended to 200MHz.




UK-4 Satellite

UCCESSOR to the
Aerial 111 scien-
tific satellite, the
UK-4 will ‘be
launched: by the

N.AS.A. Scout
vehicle in  June
1971. This satel-

lite i1s being tested
out at Space
Systems Group of
the British  Air-
craft Corporation
and is expected to
provide addittonal
information about
ionosphere. The
photograph shows
the solar cells used
to power the elec-
tronic systems.

L

Anglo-French rike:,/Trainer

THE Jaguar (below), designed and buiit by B.A.C. and
Breguet Aviation, is undergoing test flights using Plessey
electronic weapon control. The aircraft is also equipped
with the latest microminiaturised PTR 377 u.h.f./v.h.f. air-
borne transmitter/receiver.

The electronic navigation/attack system used in the Jaguar
is, the first of its type in Europe. It includes a 920M Elliott

central digital computer; inertial platform; Smith’s head-up
display; projected map; navigation control unit and hori-
zontal situation indicator.

The system is completely independent of ground aids and
is immune to jamming and radar.
available for laser ranging.

Provision is also

ELECTRONORAIVIA
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Surveillance Data Transmission

THE use of data link in an Offset Target Indicator System
is based on the requirement for obtaining real time
information on targets in a surveillance -area. oOTIS uses
the Decca variable bit rate data link which supersedes
voice communication. The diagram above shows how a
Nimrod aircraft picks up information on the area and
sends it to Command H.Q. The radar operator uses a
“rolling ball’”” to position a symbol over a target on his
p.p.i. display. This gives the exact target position which
is fed in digital form to a similar p.p.i. at H.Q.

Television Aids Firing Gontrol System

A RANGE of compact television equipment by the Marconi
Electro-Optical Systems Division is based on a number
of units which can be built up as required to cater for a wide
range of military applications, with sensor tubes available
to cover light levels from the brightest sunlight to the
darkest night. )

The Vidicon Camera from thé 323 Series is shown in the
photograph (left) in a weatherproof housing, installed
on a warship as part of the ship’s fire control system.

Laser Assisted Long Range Missile

ATLAS is a joint project of the British Aircraft Corporation

Guided Weapons Division and the Fabrique Nationale
D’Armes de Guerre SA ot Belgium, aimed at an advanced
low-cost infantry anti-tank weapon system which can be
used at short ranges in a direct fire mode, or with the
assistance of a laser which gives terminal guidance to the
missile at longer ranges.

ey



Aviation of the Future

HERE was plenty of talk at

Farnborough about the next
generation of airliners, the airbus,
particularly from Hawker Siddeley
and B.A.C. The A300B is a high
capacity (260 to 300 passengers)
wide body jet built by Hawker
Siddeley with other companies in
France, Germany and the Nether-
lands.

B.A.C. is now developing the
Three-Eleven of similar size. The
photograph (right) shows the in-
creasing complexity of instrumenta-
tion, coupled with electronic control
systems for automatic landing and
navigation, that is going into the
Three-Eleven.

Hawker Siddeley has submitted
design details to the Ministry of
Technology of a vertical take-off
600 mph aircraft for commercial
airline use in the 1980s, based on
experience  from the Harrier.
Details of electronic systems to be
used are not yet available, but it is
expected to carry similar equipment
to that used in the Harrier for
navigation at high speed, and the
automatic landing system as used
in the new Tridenr 38.

ONCORDE 002 made its debut at
Farnborough, the second public
display of this superb aircraft, after
carrying out sonic boom tests down the
west coast of Scotland, Wales, and
Cornwall.

Concorde uses

deta processing from
3,)00 tes: pcint s.s=ms
greatly reducing -he ;i scale

of the Jight test prog -#mme and

givirg  instant  ir Zication  of
abnorrmal functinns
f

Tyre Anti-skid System and
Dynamometer

CALIBRATION and skid response tests

are being carried out on 2 Dunlop
electronic adaptive anti-skid system.
Signals depicting the actual skid
characteristics are fed to this measuring
instrument (left) to detect the system’s
response.

A new dynamometer testing facility
for aircraft tyres, wheels and brakes is
being installed at Birmingham, and is
scheduled to be in operation by 1972
for new generation jet aircraft. Any
cycle of tests can be carried out with
the tyre assembly running at varying
angles of steer, camber, or both.
Resultant forces in the tyre in three
planes are read off in real time via a
computer.

Flotation Beacon Buoy

RADIO survival beacon (right) BE369
is a flotation beacon buoy,
designed by Burndept Electronics. It
operates on aviation frequencies and is
being supplied to Norway, the only
country to require beacons by law.




MARKEI
PLACE

Items mentioned in this feature are usually
available’ from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is given,
enquiries and orders should then be made direct
to the firm concerned.

SOLDERING

The average constructor of elec-
tronic components probably has an
average constructor’s soldering iron.
That is, one which has been attacked
frequently with a coarse file until
none of the bit remains visible. It
has then been mangled in a vice and
assaulted with an electric drill in an
effort to remove the remains of the
bit. .

The new “Invader” iron from the
Adcola certainly seems to have been
designed by an avid user of soldering
irons who has ironed out (sorry about
that!) all the problems of maintaining
irons in a working condition.

The collett holding the bit has
been designed so that the bit can be
easily pulled out when the iron is
cold and any accumulated scale
removed, and yet is held tight when
the iron is hot.

In the past, replacing an element
has always been good for a laugh
with tiny insulating beads falling
down and around like the gentle
rain from heaven. Adcola have
again spoilt all the fun by arranging
for the element to be rapidly ex-
changed wusing just a screwdriver.
No tiny nuts and washer to fiddle
around with any more, the con-
nections being made via three pins
and a socket.

The iron normally has a bit
temperature of 360°C but other
irons are available on request,
working at other temperatures and
voltages from 6V to 240V, at no
extra cost. The handle is styled so

that it can be put down without the
hot bit burning the work surface or
rolling off at
vocation.

the slightest pro-

The two-yard lead was found to be
quite adequate for most purposes and
the model L646 uses {sin diameter
bits and costs 37s. The model
L1076 is for lin bits and costs 38s.
The iron is normally supplied with a
straight bit but a wide range of
interchange bits of many shapes and
angles is available.

An electronics manufacturer, pro-
bably using several hundred or more
soldering irons, would find the cost of
servicing these irons much reduced.

Also from Adcola is the L267
desoldering iron. This desoldering
instrument draws the molten solder
through the hot bit when a rubber
bulb, mounted on the handle, is
squeezed and slowly released.

Like their irons, many different
interchangeable bits of varying shapes
and sizes are available on request.

Full details of local stockists of
the irons and desoldering instrument
can be obtained from Adcola
Products Ltd., Adcola House, Gauden
Road, London, S.W 4.

AUDIO TRENDS

Two items received too late for
our Audio Trends pages last month,
but of significant importance that
they will surely make their own
impact on the audio scene are
announced by Rank Aldis-Audio
Products and Hammond Organs Ltd.

By acquiring the U.K. marketing
rights of the complete range of
elliptical stylus magnetic cartridges
manufactured by the Empire Scientific
Corporation of New York, they have
certainly acquired a first-class
product. From the non-critical to the
hyper-critical there should be a
suitable cartridge amongst their
large range to meet the need of most
people who like to appreciate good
reproduction.

For the non-critical user the 80EE
should give completely satisfactory
results for an outlay of £9 18s.
Indeed, at a recent demonstration the
performance of the 80EE compared
very favourably against the 999VE at
£44 10s., and to the human ear
hardly any difference could be
detected, although laboratory tests
would prove otherwise.

The frequency response of the
80EE is claimed to be 12Hz to 25k Hz.

Layout of the Piper organ marketed by Hammond Organs
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New Invader
soldering iron
from Adcola

Products

The output voltage is 8mV per
channel and channel separation is
claimed at more than 30dB. The
tracking force is approximately 1 to

4 grams. The load impedance is
47 kilohms.

For the average user the price
against performance of the 80EE will
certainly take some beating.

All the cartridges will be available
through the usual audio shops.

Recently introduced by the
Hammond Organ Company, Edge-
ware, Middlesex, is the unusual Piper
organ, an entertainment instrument
which assures the one fingered
musician a creditable performance by
the simple expedient of providing
switch selected automatic rhythmic
accompaniment in a multiplicity of
tempos such as rock, waltz, country
and western, march, ballad, latin
american, or combination of any of
them.

The keyboard is divided to provide
an octave of rhythm keys and a three
octave solo. The stops available for
melody colouration are trumpet,
accordion, mellow flute, violin or
deep trombone. These again can be
mixed in any combination. Vibrato
and reverberation are available for
this department.

The most unusual feature of this
instrument is that percussion stops,
titled sitar, harpsichord, banjo or
piano can be switched singly or in
combination in a selected rhythm.
In fact, if the rhythm rate was
sufficiently slowed down it is possible
to transpose the melody line onto the
rhythm key with some very exciting
effects.

Retailing for £595 the Piper is an
exhilarating novelty instrument which
should provide an avid appeal for the
pop orientated performer.

e b

The 80EE magnetic cartridge from Rank
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TRANSTAR

POWER SUPPLY UNIT

BY P. CAIRNS

As transistors are now commonplace in circuits
used by both professional and amateur con-
structors and experimenters, one automatically con-
siders the best form of low voltage d.c. supply for the
circuit in question. While many radio and amplifier
circuits only require supplies in the 6-15 volt region
with a small current drain, dry batteries are often
sufficient for the purpose.

In the case of many electronic devices and power
amplifiers, voltage requirements of between 15 and
50 volts are often specified, and in many cases a
relatively heavy current drain is called for.

The stabilised power unit described in this article
should prove to be an extremely useful piece of equip-
ment, catering for almost all types of low voltage
semiconductor circuit. While the initial cost may seem
rather high compared with the cost of batteries or a
simple unstabilised power supply, it could turn out in
the long term to be more economic and more reliable.

FLOATING SUPPLY

The power supply unit was designed to combine
simplicity with reliability, provide a wide range of
voltage and current output while at the same time
maintaining good regulation.
is shown in the display panel, which shows the
versatility of the unit to provide controlled supplies
up to 1A at the low regulation figure of 0-3 per cent.

The full specification -

One very necessary and useful facility is that the d.c.
output is completely isolated from earth and chassis.
This allows the unit to be used in a number of modes.
Either positive or negative side may be earthed at the
output terminals or in the external circuitry supplied,
or they can remain isolated leaving the supply floating.

Looking at the circuit diagram in Fig. 1, the only
form of overload protection provided is the fuse.
The *‘short-circuit’ detection and correction principle
is not always nccessary and one must decide whether
the extra complexity and cost is justified in view of the
application of the unit in practice.

The author has found by experience that unless such
circuits are rather complex so as to ensure a very fast
electronic cut-out, the protection circuit can be ‘‘too
late”’ to prevent damage to the rest of the circuit.
The simpler types of protection circuit are generally
only effective in preventing overload damage when a
reasonable impedance is present between the circuit
under test and the power supply source.

D.C. SUPPLY

The action of the circuit is quite straightforward and
follows the usual feedback loop sequence of the majority
of stabilising circuits. The secondary output from
transformer Tl is tapped to the required voltage range
through S2a and applied to the full wave bridge
rectifier DI-D4. A suppression circuit consisting of

SPECIFICATION

D.C. Output Voltage

Regulation at 0 to A

Ranges

Ripple over 6 to 40V range

Stability

Dimensions

- All variable.

6 to 40V at 0 to |A or |-5A at slightly reduced regulation

Less than 0-39 voltage change over range 6 to 40V (see
Fig. 6) :

Switched ranges 6 to 12V; [2-20V; 20 to 30V; 30 to 40V.
75mV peak-to-peak (<0-059,) at full load
30mV peak-to-peak (<0-029,) at half load

Less than 0-3%, change in output for mains voltage variation 4
between — 3% and + 59%,.

Width i2in, height 7in, depth 7in.
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R1 and C1 prevent mains transients and short duration
“spikes”” being fed via the transformer into the
stabiliser circuit. The diodes operate well within
their maximum ratings of 200V p.i.v. at 6A, thus
coping easily with filter surge current.

The filter circuit C2, C3, LI, is quite orthodox, a
choke being used in preference to a resistor as, despite
its seemingly low inductance, it is still much more
effective, particularly -at higher load currents. Its
low d.c. resistance also allows a much smaller source
impedance to be achieved, giving an improved stabilisa-
tion factor. A constant current bleed across this
circuit is obtained through R2.

The output from the smoothing circuit is fed into the
series stabiliser TR1. As this transistor has to be
capable of handling the maximum load current at
relatively wide range of voltage levels, it was chosen
with a certain amount of care.

Under the worst conditions with S2 on the 30-40V
output range, VR set to give 30 volts output at full
load current of 1:5A, the transistor will be required to
dissipate approximately 26 watts. On the same range
with 40V output the maximum dissipation is about
15 watts. The transjstor should never, therefore,
exceed its 30W maximum dissipation rating. See the
dissipation curves in Fig. 2.

Under these conditions a reasonably high gain is
still required to maintain good stability. The OC29
was found to be the most suitable of the easily available
power transistors, having a maximum dissipation of
30 watts at a case temperature of 45°C, a maximum
collector voltage of 60V and a minimum gain of 45
a 1A. A large extruded aluminium finned heat sink
is used to dissipate heat.

D.C. AMPLIFIER

The action of TR is controlled by the d.c. amplifier
TR3 and TR4. The base of TR3 is biased from the
potential divider chain R5-R8, VR1, R9-R12, the level
of operation being capable of variation over the
specified range by means of the range switch 52b and
52¢ with VRI1. The four ranges selected by S2 are
matched to the amplifier circuit via the switched
resistors R5-R12, these ensure that VR1 only covers
the approximate range selected by S2. Close toler-

-

ance resistors are used in these divider circuits to
ensure reasonably accurate tracking between ranges.

The high gain amplifier transistors are connected as
a Darlington pair, this circuit giving an extremely high
d.c. gain. The load resistor for this amplifier is R3,
the output developed across R3 being d.c. coupled
from the collector of TR4 into the base of the emitter
follower driver transistor TR2. This in turn is d.c.
coupled to the series transistor TR1 and so completing
the feedback loop.

The constant voltage reference point for the d.c.
changes, which tend to occur across the divider chain,
and thus the base of TR3, is given by the Zener diode
DS. This holds the emitter of TR4 at a constant
level, the current feed for this diode being taken from
the stabilised side of the supply via R4.

The emitter of TR4 is effectively decoupled by C4
which also helps to prevent self oscillation in the
amplifier. The base of TR3 is decoupled by CS5, this
serving a similar function. A large value smoothing
capacitor C6 reduces the ripple on the output voltage
to its final low value and is shunted by a smaller paper
capacitor C7 to keep the source impedance at higher
frequencies at a low value.

STABILISATION

The stabilising action is quite simple to follow.
Assume that with S2 and VRI1 set to give a particular
voltage level, an increase in load current occurs. The
voltage across the divider network will fall, thus the
base of TR3 (and so TR4) will go more positive with
respect to the emitter of TR4 which is held constant.
This will reduce the collector current through R3,
allowing the collector of TR4 to go more negative with
respect to the emitter.

The base of TR, which is d.c. coupled to TR4
collector via driver transistor TR2, is driven more
negative also, so turning TR1 harder on and allowing
more emitter current to flow. The initial increase
in load current is pulled down by this increase in
emitter current. Small changes in output voltage are
thus detected, amplified, fed back to the regulator
circuit and so make up a complete amplified negative
feedback sequence.

Transistor TR2 is simply an emitter follower driver

OUTPUT VOLTAGES
RANGES-S2

1. 6-12V
2. 2-20¥
3 20-30V
4 30-40V

Circuit diagram of the complete “TRANSTAB”’ low voltage power supply unit

R8 27011 500
»F

R, 10K

~o RIOTSHN

S

Ri1,S.6kL

O
MAINS INPUT

R, 62k
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TR1 DISSIPATION
0 WATTS

4

TAP4
30 VOLTS OUTPUT

~

f 15
Max. load
Load Current Amps

Fig. 2. Power dissipation in TRI for varying loads

stage giving a low impedance drive into the base of
TRI. No phase reversal occurs between TR4 and
TR1. When considering the overall action of the
circuit TR1 is also regarded as an emitter follower
having a very low output impedance, the external load
between the positive and negative terminals being the
emitter load. The action described above is of course
almost instantaneous, a decrease in load current
having the reverse effect to that described.

The stabilised output is taken to the output terminals
via the ammeter M2, fuse FS2 and switch S3. This
toggle switch must be rated to carry at least 1-5A d.c.
Many toggle switches only have a 1A rating for d.c.
supplies, in which case a double-pole switch with the
two poles connected in parallel allows the full load
current to be switched if necessary.

The voltmeter M1, is connected to the supply side of
the switch, this allowing the correct voltage to be set
before being switched to the load. All controls and
outputs are accessible from the front panel.

A seet
=N A AE case=¢
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O spot
>
be TR4 -T
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St =D y
R N [ spot
—0

Di-D4 0s

COMPONENTS . . .

Resistors
RI100Q2 W 10% R7 6:8kQ
R2 1-5kQ 5W wirewound R8 270Q
R3 33kQ 2w R9 10kQ2
R4 |5k 2w R10 7-5kQ
R5 47kQ RIT 5-6kQ
R6 22kQ2 RI2 62kQ

All 5%, £W carbon except where stated.

Potentiometer
VRI 5k linear wirewound

Capacitors
Cl 0-25u4F or 0-22uF paper 500V
C2 500uF elect. 50V
C3  250uF elect. 64V
C4  1uF paper 150V
C5 2uF paper 150V
Cé 500uF elect. 50V
C7 IuF paper 150V

Transformer
Tl Any mains transformer with the following
minimum ratings:
Primary: 0-200, 220, 240, 250V
Seconding: 48V 2A tapped at 16V, 26V, 36V.

This transformer is part rewound—see text.

Inductor v
LI 50mH 2A 0:6Q choke (Gardners) see text

Transistors
TRl 0OC29
TR2, TR3 - OC205 (2 off)
TR4 BCY39

Diodes
Di-4 BYZI3 (4 off)
D5 OAZ200 (Zener diode 47V 100mA)

Meters
Ml 0-50V f.s.d. (see text)
M2 0-2A fs.d. (see text)

Switches
S| Double pole, on-off toggle switch
S2 3-pole, 4-way wafer switch
S3  Single pole, on-off toggle switch (see text)

Fuse and fuseholders
FS1 1A
FS2 2A

Miscellaneous

LPI Mains neon
resistor

Cabinet 12in x 7in X 7in aluminium case type W,
fully louvred (H. L. Smith & Co. Ltd., 287-289
Edgware Road, London, W.2))

Front panel 12in X 7in to fit case

Heat sink 4-875in x 1-05in extruded aluminium
4in long with eight pairs of fins

Mica washers, bushes, nylon screws for OC29

Plugs, wander, and sockets (2 off)

Screw terminals (2 off)

Pointer knobs (2 off)

Component tag board, tag strips, grommets,
tinned copper wire and sleeving

Chrome handle 9in. Lettering or transfers

indicator with current limit
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The ‘KIT IDEA’ by
HEATHKIT

Kit building is so easy the
Heathkit way

TRY IT FOR YOURSELF

START WITH A SMALL
BUT VERY USEFUL KIT

THE NEW HEATHKIT
D BATTERY CHARGER

” PRICE ONLY

£20I80° plus 6/- Carr.

o POWERFUL OUTPUT—UP TO 4 AMPS e FULLY FUSED
e SOLID KNOCKABOUT CASE ¢ SAFE DOUBLE WOUND TRANS-
FORMER e FOR 6V OR 12V CARS ¢ ROBUST AMMETER

Here’s the easy to build, fnexpensive kit to introduce you to kit building. As well
as the fun and fascination of buildirigit yourself you get do-it-yourself savings.
The clear, simple, fully illustrated instructions make assembly foolproof. This
is the battery charger to keep your car battery in top working condition.

Hurry, and make sure of your order today. P.S. — This also makes an
excellent seasonal present.

HEATH (cloucester) LTD., GLOUGESTER GL2 6EE

A Schiumberger Company

(BLOCK CAPITALS PLEASE)
Please send me a battery charger Name

kit for which | enclose £3.4.0 Address

including carriage.

25/MA
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CONSTRUCTION

The construction of the unit is relatively straight-
forward, there being nothing at all critical about the
layout.

The above chassis layout is shown in Fig. 3, to-
gether with relevant dimensions. The photographs
also show the method of construction.

All components are mounted on top of the chassis,
thus allowing a shallow chassis to be used. Only
the mains lead is brought under the chassis from the
rear grommet and three-way tag strip. This lead is
brought up to the mains switch and fuse. The earth
wire on the three-core mains input lead is taken to the
earth tag on the chassis. No other connections are
taken to earth or chassis.

As the transformer and choke (described later) can
vary in size, the fixing holes for these components
should be marked off from the components themselves.

HEAT SINKS

The OC29 (TR1) is fitted to the heat sink specified,
the standard mica washer being placed between the
bottom of the transistor and the heat sink. The two
screws holding the transistor should be passed through
the insulated bushes, a solder tag being fastened under
the head of the top screw so as to make contact with
the case (collector). This case should not touch the
heat sink or chassis.

Ensure that the base and emitter pins are clear of
the heat sink and no rough metal burrs are left around
these or the fixing holes, as the transistor must lie
perfectly flat on the heat sink for maximum efficiency.
Before clamping the heat sink to the chassis by means
of a small right angle bracket along the bottom, check
that there is no d.c. continuity between the transistor
elements and the heat sink.

If a short circuit is present, check that the mica
insulating washer has not cracked or been pierced
by a small spike of metal, or that the fixing screw
insulating bushes have not cracked. The heat sink
should be mounted with the cooling fins vertical.

DIODE MOUNTING

The diodes D1 to D4 are each mounted on a strip
of aluminium lin wide and 4in high, the four strips of
aluminium being mounted together on an insulated
angle bracket. The strips of aluminium not only
make a convenient form of mounting but also act as
heat sinks. The four strips should not touch one
another and they should be isolated from the chassis
by the bracket, this being of s.r.b.p., wood or similar
material. Solder tags should be put on the diode
studs and the nuts tightened.

Resistors R9 to R12 are connected between the three-
way terminal strip beside T! and S2c. Resistors
R5 to R8 are connected between S2b and the negative
terminal of the ammeter M2,

A clip-on heat sink should be placed over the can
of TR4 as under certain conditions this can approach
its maximum dissipation figure of 410mW at 25°C.
Such small heat sinks, to fit a TOS5 can, may be bought
very cheaply or simply made from a strip of -4in
copper %in X 1}in. This is bent and clipped tightly
round the transistor can. Ensure the heat sink does
not make contact with any other components as with
this type of transistor the base is common to the can.

The stabiliser circuit components are mounted on a
tag board which is mounted vertically on the chassis.
The layout of the tag board, with dimensions, is shown
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in Fig. 4. This board should be wired up before
being fitted to the chassis, flyleads being left for external
connections.

FRONT PANEL
The front panel layout together with necessary

‘dimensions is shown in Fig. 5.

As the type and size of meters used may vary, the
meter holes should be cut to suit the particular meters
which are going to be used (see later). The remainder
of the front panel components should be mounted as
shown, much of the front panel wiring being done
before the panel is fitted to the chassis.

With the particular type of cabinet specified, a lip of
approximately #in will be found all round the inside
when the front panel is removed. The front panel is
fitted into the upper and lower lips by means of self
tapping screws.

To allow the chassis to fit into the cabinet, both of the
vertical or side lips should be cut off, these serving no
particular purpose. As the cabinet is made from
aluminium, they can be simply removed using a small
hacksaw blade or Abrafile.

When mounting the front panel to the chassis,
allow the botiom edge of the front panel to protrude
approximately §in below the bottom edge of the chassis.
This compensates for the bottom lip of the cabinet as
mentioned above.

If the fixing holes are drilled in the front panel first,
they can be marked off on the chassis front with the
chassis inside the cabinet, the front panel being loosely
held in place by two of its four fixing screws. A hole
must also be cut in the rear of the cabinet to line up
with the grommet for the mains supply lead outlet.

With all the construction completed, final extras
in the form of rubber feet and a carrying handle may be
fitted if required. Four 2in rubber feet mounted on
the bottom of the cabinet prevent benches or tables
being scratched, while a 9in chrome handle mounted on
the bottom of the front panel (as illustrated) or on top
of the cabinet, not only improves the appearance of the
unit, but also makes the unit portable.
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LOW COST ELECTRONIC & SCIENTIFIC EQUIPMENT &

COMPONENTS

meter with 6in diamete

MOTORS DELAY LINE
2 miiern i, 4,000 ohmy, Type MON
2484D.  Length 24in - {in ~ §in. En-
HIGH PRECISION MAINS MOTOR capaulated module. Price 30/-. I & P. 5
230V 80Hz § h.p. continuouely rated.
3,000 r.p.;m. Made by Croydon Engineer-
ing Model KA 60 JEB. ."-luit.’ﬂ_lle t_or STOCK CLEARANCE
vapstan totor. Size 8in long, 4fin dia-§ 70" Lie " give cleamuice 1 our new

r flange and 4 tixing stores the following scientific equipment

holes. There niotors are Capacitor M.irl 5 ot . 5
| i8 being sold «t realistic prices. Al items
ranionmituLgan prl icdjgleeslC are oftered in *As is comdition””.
Also a ble 3 Phase. 24,10,
1.5.0. P & P,

L.C.R, lindg
BL

UB202

SHADED POLE MOTORS 120V 50Hz

L.C.R, Bndge

Incorporating two coilu.

iy Muirhead -
Precision made as used in record decks aud | ¢, ystal Calibrator.
tape recorders. Suijtahle many other h Marconi .
applications, 10/- each. P, & 3 Freq. Meter. .
Dawes.
Mullnne(er AC/DC
PRECISION MOTORS by PULLIN \\'es/hm 2
28V, 3,000 r.pm, 00015 L.p.: 28V, f Safely Ohmetex A
5. 000 I 1- w., 00614 h.p.; euch Iy 10.0, Evershed & V guolus ... 25.0.0
Po& P Bridge Oscillator 703
Airmec £5.
L.¥. Oseillator.
HYSTERESIS REVERSIBLE MOTOR Dawes

Each coil when § ower Supply Unit d.¢. 0-60\
6.

following speeds and

energised will produce opposite rotation ot § BA. Mains Tuput £. 00
outputehat. [20V60Hz 1/10 r.p.an. 30/~ $oxecSRuppLA L nitf R verter
each, P. & V. Jnput 12V d.e. Output
240V, 150W. 60Hz ... .£10. 0.0

Devade  Resistance  Box, H)
Low ronous HYSTERESIS STl o S
MOTOR M 9999 0 B 0.0
Ideal for ma(lumenl Fl el fierg, ol K
chart drives. Extrenie- generator, Ex: (‘mt 13.0.0
Iy quiet, useful in —
arezs where ambieut
noise levels are low. MINIATURE
-High starting torque UNISELECTORS
enubles relative high inertin loads to be § 3 bhank, 12 wav, 250 ohm.
driven up to 6oz/in.  Available in the § 24V, Type 22004. Suap-

ranges: 240V 50z, § ylied complete with plug-in

4 ropan, 2 rpan, 1 ropane. 3 rpans, § base. Size 3in lin  2in.

frpau, drpan, Vi0rpu, 1/12v.p.m., § & very neat precision com- |

1/20 rpan., 1/46 r.pu, 1/80 r.p.an, ¥ ponent. Price 24.18.6. L, . .. |
1/360 v, p.m. 25/-each. P. & P.3 P& PS5

ing the
of eng:

HYSTERES!S CLUTCH MOTOR
With integral clutch allow-

gear train, thereby facilitat-
ing easy
used in timers or in con-
junction with a light spring. 6 oz toryue at

HIGH SPEED IMPULSE COUNTERS

by Davig, Wynn & Andrews. 4in dial and
pointer regieters up to 100 wand 4-digit
counter, both manually resettable. The
drive to the counter is hy air inversc
escapemient so that there is no loading of
the pointer inechanism when ligits are
changell aml adjustable pawls are un-

motor to drop out
agement with the

resetting when

A very handy minia-
ture portable instiu-

ment for  general
purpose applica-
tions.  2fin diam.
tube.  Wave form

investigation from
10Hz-20MHz. Pulse

inicrosecond.  Time
10Hz-40kHz,

frorn 50 microscconds

monttoring duration 50 microseconds to0 1

Also single sweep facility

240V 50Hz, 1/12 ropan., ¢ r.pan., | necessary. Coll resistance 100 ohms for
torapme, 4 orpans, 4 oropom, 15 ropan. | nominal volt operation, but the device
120V 501z, l’l“ r.pan., 1/10 ropan., § works reliably from 20V at rites up to 10
t ropan., 5/ r.pan, 4/11 r.pan, 2§ impulses/sec. 1n cirenit with a thyratron
rop.o. 120V 60101z, ¢ rp.m., I r.pm. | or neostron counting rates up to 100
24V 50Hz, 120 r.p.ui., 4 r.p.m. 25/~ each. { impulses/sec are possible provided pulse
Po&Po3/- width is restricted to keep mean cunent
_ to 100mA. Brand new in individually
sealed hoxee. Price £6.0,0. I'. & P. 7/,
D.C. MOTORS
Similar to above type MD 83. 28V
1/20 r.p, 1/60 vopan., 1 rpan. 12V § SET OF MEASURING INSTRUMENTS
h r.p. MV Y 1.; rpau. 30V § Brand new
/12 1. pan. 30/* [ T high grade
moving coil
SYNCHRONOUS MOTORS e,
200/250V 50Hz. New condition, ex-eqnip- § trics and
ment. M7 1Trph and 1 rpan. Self f other general
starting, complete h gemmg shi m iin f d.e. appli-
dia., fin long. 30/-. P. & P. 3/ cations. Supplied with 3 gshunts 1 neat
—— J attache type metal carrying casc. Speci-
fications:  Voltmeter 0-15V, 0-150V,
OSCILLOSCOPE TYPE (T 52 0-450V. D.C. Linear irror scale 3maA

F8D. Ammeter unshunted 7-mA F8D.
Teed with 3 shunts to give ranges of
0-0-3A, 0-0-75A, 0-1:54, 0-7-5A, 0-154,
0-304. The anmneter can also be used a8 a
0-70 mV Valtmeter. Scale length 83 mm.

Accuracy 19, Case noulded plastic.
Meter gize 4hin $1in.  List price £30.
Our price £5.10.8. I'. & P, 30

base iree running

PORTABLE WHEATSTONE BRIDGE

to 8 microseconds.

©¥'" Awmplitier. Delay Line Calibration cation. Type: Moving Coil Galviuo-
Voltuge. Powersupply 110~250V 40/60Hz. r.  Ranges: 1. 0-05 to 5 ohms.
50W.  Nupplied with metal carrying case. | 2. 0-3 to 50 ohme. 3. 5 to 500 obns.
L. 131, H, Sm W, .)lln Weight 141ih. § 4. 50 to 5,000 ohme. 5. 500 to 50,000 ohn:e.
Price £22. P. & P. 30/ Scales: Switched. Xlidewire: 03 ta 50.

Galvanometer Scale:  10- Case:

PRECISION M

WIDE RANGE OF

POTENTIOMETERS IN STOCK

Moulded plastic. Tuternal 4V
Dry battery. Dimension:
Gomm. Weight: 0-Okg,
Qur price £9.19,6,

Source:
200 11

st price £25.

ULTI-TURN

COUNTERS

BRAND NEW 4 Digit

Resettable Counter

by Stonebridge. Type ATC & F4E,

Operating voltage 12V d.c. 120mA. Reset

12Vid.c. lOnnpulscs/secoml W lim e ’im

LMm Panel  mounting.  Price £5.0.0.
L& 1B/

4 DIGIT NON-RESETTABLE CUUNTER

Totalising 10
per  second.
3lin 17in
24V d.e., 300 ohin.
8/6. ' & P.5/-.

impulaes

Length
13in.
Priee

6 DIGIT ELECTRICAL IMPULSE
COUNTER ith electrical and iechanical
reset counter riven by 110V DC 4400
ohms coil. Rteset 110 V' DC 800 ohme coil.
Housed in plastic-alloy case. The units can
be interlocked with each other to give
vertical or horizontal displaye. Price 59/8.
P. &P 5/

VEEDER ROOT 6 DIGIT COUNTER

8uitable for counting all kinds of pro-
duction rung, business machine operation.
Mechanically driven. Reset type K A 1337,
manual knoh. Ex-equipt. but new con-
dition. Special price 25/ plus 5/~ . & P.

3 DIGIT RESETTABLE COUNTER
Totalising 48V d.c. at 48ma; 10 impulses/
sec. Length din {in lin. Price
£3.15.0. . &P

6 DIGIT RESETTABLE COUNTER
Totalising 240V 50Hz. Viewing winlow
2in 3in.  Ex-cquipment. Price 5§
ro&rs

6 DIGIT TOTALISING NON-RESETTABLE
COUNTER
Mechanical operation.
Length 1§in < {in
window iin fin,
8/6. P&V 2/6.

Chromiuw finish.
iin with viewing
Ex-equiptuent. Price

BERKELEY DECIMAL COUNTING
-9

double  tijods
3 5965 special quality
“nit plugs into standard
octal base. Modular coir
struction with 10 minia-
ture neon lamps ondisplay
panel. Power supplies
6:3V, a.c., 150V d.c. Cut-
on or Cut-off - 15V, Size
Giin 5fin jin. Pric

85/-. P. & P. 5/~

MINIATURE DIGITAL DISPLAY

Operatea on a lear

projection 63V

pilot lamp. Charac-
ter pize § " high. 0-9
digits with degree
aymbol, ie. (47}
Dimensions 17 wide,
317 deep, 1%” high.
List price  gns. Our
price 48/8. " & P.
5/-

LAMPS

260V, 15W, MBC.
making up displays, ete.
Itin dia. Special offer, 10 for £1. P.
5/

Panel lamps. Ideal
Leugth 2fin
& P

MEMORY CORE STORES

42 2K bit ferrite core store complete
with 84 OA 10 Joad diodes. Ideal tor build-
ing computer store or holding information
in hinary form. Price §5'-. . & I'. 7/6.

52

MINIATURE MOYING COIL
RE

w LAY SIS
)

By Sangamo Weston,
suitable for 1).C. circuit.
List price £4.10. OQur price 20/-. . & P. 3/

A high sensitivity relay
more sensitive than the

electromagnetic type.
single Ceoil Resistance
310 micro amps. 3151}

NUMICATORS

Fig. wize 1610,

Colit cathode gus filled 1n
line 0 O digital display
tuber. Long life expect-
ancy.  Minimum striking
voltage 180V. Side reading
Type XN 13 and XN ¥
anbe Prive 18/8 each
P& P2

DOUBLE AUDIO FADERS

These hard o yet, pro-

fessional recording aludio

unita are ideal for audio

signal nixing, fading pro-

wrauunes in and out, ete.

Two bank 1,000 4 1,000

- chng  wire-wound paraliel

connection to give 500 ohm

IW. independent tracks fitted scale

mahings, with red and blue control knobe.

Panel mounting. x-equipuient.  Prive
23.18.8, ' & ' 7 6.

LINEAR THYRISTOR CONTROLLED
LIGHT DIMMER—BRAND NEW

High grade full wave
bridge circuit gives
linear  control  of
light brightness. Ldeul
for controlling room
lighting and a.c./d.c.
commutator  motora
fitted to  portable
electric hand drills.

Fits standard 2in

conduit hox. 240V, 501z, #00W. Price
§8/8. I & P.2/6.
AYO TRANSISTOR
ANALYSER CT 446
A portuble direct-reading  ustrumnent
capable of giving aecurate transistor

nteasurements in the grounded emitter
configuration. Battery power unit 15V
to 10:5V in 5 steps. Base current 0-1mA,

1-40m.A. Collector current 230mA. Size:
154 Lok din. Weight with batteries
151b. Price £42.10.0. Carriage extra

EAC DIGIVISOR Mk. 1] DIGITAL
READ-OUT DISPLAY

Vses a sensitive moviuy
coil novement to project
digita 0-9 on 1o o viewing
Bereen via an optical ICIH
system. Tmage height ;7.
Lamp 6-3V.  Sensitivity

250 mi«-m»u’mp. Dimen-
sions L. 477 W up”
Hi 157 Price £3. 100
P& -

SOLENOIDS

High quality solidly consfructed solenoids.

Actuated by 42V 45 coil. Overall length

J 17 srquare wx(h a 37 travel of the 7
3

shaft. 86, L&D
70 ohm. Aun’lture 1 mO\uncm
Lug type ﬂttmg L. 1l i
Price 4/8. L& PG

RAPID HEAT SOURCE . . .

L] ——y

- 4
from braud new Infra Red Tubular
Quartz Lamps. ldeally suited as heat

Egp Hatching,
1,440V, 20,000
in gin dia.

source for Drying Ovens,
Licubators, etc. 240V,
Angstroms. Lcugth 1
Price 15/~. I & P. 5/

REPEAT CYCLE TIMERS

These timers repeat wu set
cycle of switching opera-

NEW 200
induction motor. 2
shaft. gin dia  §in
rotation.

Practical Electronics

ELECTRIC CLOCK MOTOR
250V, H0Hz,
reva. per hour.

Three-holed mounting at 120°
on 2in PCD. Price 15/ .

ELECTRONIC
2W, Synchronous
o/p
long. Clockwise

P& P. b/

November 1970

49-53 PANCRAS RD ' LONDON NWI
TELEX 267307

Open Mon.—Fri.

BROKERS LTD.
01-837 778l

9—6 p.m.

tions via a  ecam  and
micro switch, for as long
as the motor is energised.
Single Cami RB 2lin
2 min, 4 min, 5 min,
6 min cycles at 45/—. Twin Citn RD 22 in

3 min, 4 min cycles at 55/-. 4 Cuin RD

24 in 4 min and b min cycles at 75/-. 5

Camn KD 55 2 min 80/-. 6 Cam RD 26 in

3 min, 4 min cycles at 95/-. 8 Cam RD

‘f,ﬂm 3 mnl: 4 min cycles at 115/-. All plus
. & P 5/~
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TEGHNIGAL
TRAINING

In radio television
and electronics

- Whether you are a newcomer to radio and elec-
tronics, or are engaged in the industry and wish
to prepare for a recognized examination, ICS
can further your technical knowledge and
-provide the specialized training so essential
to success. ICS have helped thousands of
ambitious men to move up into higher paid
jobs—they can help you too! Why not fill in
the coupon below and find out how?

Many diploma and examination courses available,
including expert coaching for:

C. & G. Telecommunication Techns'. Certs.
C. & G. Electronic Servicing

R.T.E.B. Radio/T.V. Servicing Certificate
Radio Amateurs' Examination

P.M.G. Certs. in Radiotelegraphy

General Certificate of Education, etc.

Now available, Colour T.V. Servicing

Examination Students coached until successful

NEw SELF-BUILD RADIO COURSES

Learn as you build. You can learn both the theory and
practice of valve and transistor circuits, and servicing
work while building your own 5-valve receiver, transistor
portable, and high-grade test instruments, all under expert
tuition. Transistor Portable available as separate course.

POST THIS GCOUPON TODAY

for fuil details of ICS courses in Radio, T.V. and Electronics

= T
INTERNATIONAL

est. 1590 CORRESPONDENCE SCHOOLS

Dept. 151, Intertext House, Stewarts Rd., London, S.W.8

Piease send me the ICS prospectus—iree and without
obligation.

(state Subject or Exam.).. .

NAME .
ADDRESS . .

11170

ORRESPONDENCE SC

INTERNATIONAL
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R.S.T. VALVE MAIL ORDER CO.

BLACKWOOD HALL, WELLFIELD RD., S.W.16
SPECIAL EXPRESS MAIL ORDER SERVICE

1N21 3/6 | 28308 9/- | BCY54 7/3 | GET116 6/- | 0C20 20/-
IN21B 5/— | 28501 5/~ | BCYBO 19/~ | GET118 4/- , 0c22 8-
IN23 4/- | 28703 12/6 | BCY70 6/- | GET119 4/- 0C23 8/6
IN86 17/6 | 3N143 18/- | BCZ1}1 8/- | GET120 6/6 | 0C24 9/-
1IN263  10/- | A13769  4/- | BD12}  19/- | GET687 8/6 | oCc2o 76
1N266 10/~ | AAl129 5/~ | BD123 22/6 | GET872B 6/~ | oC26 6/

1N645 5/~ | AAZ12 3/6 | BD124  12/- | GET873 3/ | ocus 12/6
IN725A  4/- | AAZI3 3/- | BDY11  5/6 | GET875 6/~ | 0C29 14/6

IN4007  4/6 | AC107 6/6 | BF116 5/6 | GET880  8/9 | 0C30 8)-
18021 4/- | AC128 4/- | BF117 10/~ | GET882  6/- | 0C35 6/3
18118 3/- | AC127 6/~ | BF167 6/6 | GET885 10/~ | 0C36 8/8
18130 2/6 | AC128 4/6 | BF173 7{3 | GEX35 4/6 | ocas 10/3
18131 218 | AC128 7/6 | BF181 6/ | GEX44 1/6 | oC41 4/8
2G220 12/6 | AC187 11/~ | BF184 7/6 | GEX941 4/~ | oca0 5/-
2G240 3/6 | AC188  11/- | BF185 §/— | GI3M 718 | oCa3 9/-

2G403  10/- | ACY21 4/6 | BFX12  §/6 | MAT101 8/3 /8
2G414 55- ACY22  4/- | BFX13  5/6 { MATI20  5/9 ggbg 1;16
2G417 6/- | ACY27 6/- | BFX29 19/- | MATI21 6/ 7 {
2N214 8j6 | ACY28  4/- | BFXx3e /¢ | MJ420 22— | OC7l 3/-
2N404 6/- | ACY39 12/8 | BFXas 196 MJ421 92/~ | 0C72 ;/—
2N247 9/6 | ACY40 4/~ | BFX43  sj3 | NKTI28 6/~ | OC73 /3
2N697 4/~ | ACY41 5/~ | prX4a /3 | NKT120 6/~ | 0C74 48
2N698 4/6 | ACY44 7{6 68 /- NKTI36 5/3 [ 0CI5 4/6
2N706 3/- | AD140 8/ | BFX68A 13/6 Nﬂ“o 6/- ocie g/-
2N706A  3/6 | AD149  12/- | BFX85 /- | NKT211 - 6/6 | 0C7 /-
2N708 4~ | AD150  15/- | BFX86  g/¢ | NKT212 g/d 0C78 g/;
2N709  12/6 | ADI61 7/ | BFX87 9/ | NKT213 4/4 OC"'SD ol
2N711 7/6 | AD162 7/- | BFX88 5/ NK,}:‘ZP 4/3 0C7 /-
aNe87  10j6 | AF106  10/6 | BFY20 12j- [ NKT210 /6 | ocst 4f-

2N1000  6/6 | AF114 5/~ | BFY21  8/6
2N1091 s;s AF115 5/9 | BFy24 9;_ NKT217 8/4 | 0C8IDM 3/

2N1131  8/6 | AF116  4/6 \BFYAL  9/6 | Ngqajg ar | OCOIM O-

7 22
IN1303  4/3 | AF119 8- | BEYS) 6 | NiTass a)q | OCH3 e

2N1304  4/9 | AF124 O/~ | BFYS3  5/6 | ygqoup  4jy | OCB4 4/9
2N1305 6/~ | AF125  B/- | BFY77 12/~ | ygqop7 g | OCIL4 7/6
oN1306 5/ | AF126 0/~ | BFY00 12/6 | yyrong  gjg | OCI22  32/6
2N1307 /- | AFI127  4/6 | BSX27  10/- | Gyopony  7j9 | OC123 414
2N1308 6/ | AF139  7/6 | BBX60 18/6 | yyro3g  glg | OCI39 76
2N 1309 6/- | AF178 12/6 | B8X61 12/- NKT%A‘O 6/6 0C140 8/6
oN1420  7/3 | AF179 11/~ | BSY26  3/6 | uxTo41 66 | OC141 1213
2N15607 5/6 AX':IGO 12/~ | B8Y27 4/- | NKT261 419 | 0C169 8-
2N1526 716 | AF181 8/- | BSYSL 10/~ | nyrog)  4/6 | OC170 5/6
2N1909 45/~ | AF186 1l | BSY78  9/8 | ygri7q 479 | OCITL 8/-
aN2147 16/6 | AFY19  22/6 | Bgy79  9/3 | NKT275 5/— | OC172 -
oN2148 12/ | AFZ1l 6/~ | B3Y82  10/- | NKT277 4/9 | OC200 5/6
2N2160 14/ | AFZI12 - 8/6 | BSYS3 11/~ ) NKT408 9/9 | 0C201  8/6
2N2193  5/6 | ASY26  B/6 | BSYS4 12/~ | NKTi04 12/6 | 0C202  8/8
aNu287  20/6 | ABY2T /6 | BSY96A  3/6 | NKT6T8  6/- | 0C203 6/-
2N2297  6/- | ASY28  5/3 | BY100  4/6 | NKT713 7/6 | OC204  5/6
2N2369A 5/- | ASY29 5/~ | BY213 5/~ | NKT773 6/~ | 0C206  9/-
aN2410 10/6 | ASY36  8/6 | BYZ1l B/~ | NKT777 /6 | 0C206  14/6
2N2411  6/¢ | ABYS0 8/- | BYZIIN 7/6  NKT80113 00207 718
2R 20/~ | 0C450  6/-
2N2483  5/6 | ASYS3  4/9 | BYZ14  27/6 | o78B 716 o

; 0 8/-
484 7 ASY54 4/9 | BYZ15 35/~ | 0Ap 316 | 0CAT

INatie 1ije |ASYSS 61~ | BYZIS 176 | oat0 e ocpT1 201~
9N2696 673 | ASYS2  6/- | Cll1 13/- | 0A47 3 | ES18 65_
2N2865 12/- | ABY88  6/6 | C20A 12/6 | 0ATO 16 | § 2 i
2N2904  7/6 | ABZ17T  13/6 | CR81/05 5/ | 071 2)- | SO 756
2N2904A 8/- | ABZ20 713 | ce4B 37/6 | OAT3 2/- 5 216
2N2006 8- | ABZ21 7/6 | C810B  67/6 | OAT4 4j- | 8J082F bl
2N2007  7/6 | ASZ23  19/6 | cyio1 5/~ | OAT9 1/9 | STi22A 12/g
2N2928  3/- | AUY10 19/6 | Ccv253  20/- | 0ABI 176 | BT7231 4/
2N2924  4/6 | BC107 3/6 | CV2154  32/6 | OAB5 18 s;((ggm{ ‘/E
2N3014 7{6 | BC108 3/6 | CV2165 32/8 | OASB6 4= Sx61 716
2N3054 11y~ | BC109 3/6 | CV2279 10/6 | OA90 1/6 | 8X631 i
2N3065 14/6 | BC113 6/3 | CV2923  4/6 | 0AS1 1/6 | 8X631LC 10/-
aN3706  4/- | BC118 6/6 | CV4073 3/~ | OA95 1/6 | BX680T  4/-

9N3706  4/6 | BC116  11/6 | CV4074  3/6 | OA200 2/- | 8X634WK 8/-
BC118 6/6 | CV7108  80/- | 0A202 2/- | 8X753  16/-

STl i iBcim 4 fcviles 75/- | 0a210 /8 | 8233C  121-
9N3700 4/ | BC122  4/- | CV7183  30/- | OA211  10/- | VI5/IOP 15/-
2N3710 4/ | BC126  13/8 | V7312 10/-) 0AZ200 1l/- ! V15/30P 15/
2N38lo s/ | BC126  13/- 1 CVi324 10/- | 0AZ201 10/~ | V30/201P 9/6

/ 2 ||l - 6
2N3820 o0/~ | BC140 11/ | CVIddl  6/- 1 DAZ202  7/6 | XAI22 6/

2N8823  17/- g : :
2N3900 10/6 | DE147 4/9 | CV7361 12/6 | OAZ204 6/ | XAl42  5/-

2N3900A 11/-
2N5027  10/6 | BC167 4/~ | DDOO7 8/- | OAZ210  6/6 | XAl62 8/6

2N5028  11/8 | BC160 12/6 | DD008 7/6 | 0AZ222  9/6 | XBl01 8/6
2NB307  7/6 | BCY31 6/- | GD3 6/6 | 0AZ224  9/6 | XB121 8/6
2NB308  7/6 | BCY32  7/6 | GD4 7/- | OAZ241  7/6 | XK5606 5/
2N5308 11/~ | BCY33 5/- | GD& 6/6 | OAZ242  4/6 | XKb518 6/~
28005 14/~ | BCY34 5/- | GD§ 6/- | OAZ246  4/6 | Z2A892CR  5/-
28013 15/~ | BCY38  5/6 | GD8 5/- { OAZ290 9/~ | ZR24 12/6
28013A 16/6 | BCY39  7/- | GET102 5/ | OC16 16/- | Z832A 6/
28301 12/6 | BCY40  7/6 | GET113  5/- | OC16T  16/6 | ZT21 8/-
28304 9/- | BCY42  3/- | GET114 4/- | 0C19 8/6 | ZT43 5/~

TRANSISTORS (POSTAGE, PACKING & INSURANCE) 1/3 PER ORDER

SEND S.A.E. FOR LIST OF 3,000 TYPES—
VALVES, TUBES AND TRANSISTORS

TERMS OPEN DAILY TO CALLERS
C.W.O. | Mon.-Sat, 9a.m.-5.30p.m. Closed Sat. 1.30p.m.~2.30 p.m,
no C.O.D. Tel. 01-769 0199/1649
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METER CALIBRATION

Before going on to the testing of the unit, mention
may be made on the types of meters used and their
calibration. The meters may be any 14in to 24in
moving coil type instruments, having either round or
square faces.

While new meters may be obtained to cover the
ranges quoted, these can be rather expensive, How-
ever, any moving coil instruments having a basic
movement of 1-5mA may be used, these being suitably
calibrated using an external shunt for the ammeter
and an external series resistor for the voltmeter.

The ammeter will have to read amperes and not
milliamps, therefore the shunt will not only be of a
very low resistance but will have to be of heavy gauge
resistance wire (22 s.w.g.) to carry the current. As the
accurate measurement of such a small shunt is some-
what impracticable for the average constructor, the
shunt may be altered in length a small amount at a time,
the calibration being checked each time by connecting
a multirange testmeter in series with the meter under
test.

The meters are calibrated using a scale to suit the
particular scale divisions marked on the meter face,
new numerals being marked by hand on the scale if
necessary.

While calibrating one's own meters can involve extra
work, a great saving in cost is made as such instruments
can generally be picked up on the surplus market at a
very modest price. The accuracy of the calibrated
meters can be checked against a normal multirange
meter, this being sufficiently accurate for this type of
calibration.

SHUNT AND SERIES RESISTORS
Two examples for calculating shunt (R14) and series
resistors (R13) are shown below, the equations holding

good for all types of moving coil meter, These
resistors will only be needed if low rating meters are
used.

Assume a ImA movement, scaled 0-1 f.s.d. in
10 divisions, having a resistance of 50 ohms (meter
resistance is normally marked or can be measured), is to
be used for the voltmeter.

Rescale the dial 0-50 volts f.s.d., each division now
representing 5 volts,

14

Series Resistance Ry; = (—
13 ™,

) — RM,

Where
V = full scale voltage required (50)
RM; = meter resistance (50)

Im; = Basic meter movement in amperes (0-001)

(50 i
Ry = (Wl) 50 = 49,950 Ohms,

say 50 kilohms.

Assume a 2mA movement, scaled 0-2 f.s.d. in
10 divisions, having a resistance of 30 ohms, is to be
used for the ammeter,

Rescale the dial 0-1-5A f.s.d., each division now
representing 150mA.

Shunt Resistance R, = -R—M]
0=

where
RM, = meter resistance (30)

n = ratio by which meter range is to be extended
(1,500 to 2 == 750 to 1).

CHOKE

While the choke L1, may be bought commercially,
a suitable alternative can be made very simply and
much more cheaply. Any unwanted radio transformer
or old Lf. choke having a core cross-sectional area of
about one square inch is required. The existing
winding is stripped off and the former rewound with
250 turns of 18 s.w.g. enamelled wire.

When restacking the core use a butt stack with ¢in
air gaps in outer and centre limbs (equivalent to
flve thicknesses of writing paper). Using a lin x lin
stalloy core with the winding quoted the inductance is
approximately 50mH; the d.c. resistance is 0-6 ohm.
These figures allow a good degree of smoothing to be
achieved while at the same time maintaining a very
low impedance.

TRANSFORMER

The transformer requires a little more attention.
As suitable transformers may not be readily available
on the market, a practical “*do-it-yourself”” method is
therefore necessary.

An old mains transformer having a normal tapped
primary winding for a.c. mains is used. As a total
VI (volts x amps) rating of at least 75 is necessary,
a stalloy core having a cross-sectional area of at least
1-6 square inches is required. Thus any core having
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TEST AND SERVICING PROCEDURE

VoLTS

40 - -ﬁ.—]
= = =4{TAP4
30— = === oo fraps
L T Irap2
10 ==
“Trars
- —_—EE o
0 GE3 2 2
|Max Loso
LOAD CURRENT. AMPS.
Fig. 6. Regulation curves of output voltage against

load current

TEST I.

Check voltage across C3 is correct. |f stabilising
is correct on only two ranges check R5 to RI2

TEST 2.

Check voltage across C3 is correct.
below.
(@) Incorrect voltage across C3
Check voltage across C2
Check voltage on T| secondary
Check FSI, S|, and mains supply
Check for short circuit across R2, R3, Cl, C2,
C3, C4, C5, C6, C7
Check for open circuit across DI, D2, D3, D4, LI
Check voltage across D5 (4:7V)

a centre limb core dimension of [{in iin or greater
will be suitable. A larger core will require fewer
turns per volt.

By using an old mains transformer with a normal
primary winding, only the secondary need be rewound.
Only about 300 turns are required; this can be done
quite simply by hand. Having acquired a transformer
with a suitable core size and primary winding, the
outer secondary windings are stripped off, care being
taken not to damage the inner primary winding or
insulation.

The turns per volt could be calculated from the core
area, but due to variations in magnetic properties
between one core and another, a more accurate method
is to wind on a test winding of 20 turns of 18 s.w.g.
enamelled wire, restack the core, connect the mains
supply to the appropriate primary < winding and
measure the secondary voltage.
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Table 1: VOLTAGE CHECK

All d.c. voitages shown are NEGATIVE and were measured
with respect to the common POSITIVE line on a 20kQ

per volt multi-meter under no load conditions. Mains
input 244V on 250V tapping.
D.C.
OUTPUT
Secondary winding of TI  A.C. TERMINALS
Tap | 15-5V 6:-4tol1-6V
Tap 2 25-3v il to 21V
Tap 3 354V 187 to 3V
Tap 4 46-5V 28-8 to 42V

The following d.c. voltages were measured with voltage
selector on tap 3 and VRI set to give 25V d.c. output.

Junction of D2, D4, LI, C2 48V
Emitter of TRI (output) 25V
Base of TR2 26V
Emitter of TR4 5.3V
Base of TR4 61V
Base of TR3 6:6V
Junction of R6, VRI 9V
Junction of RI10, VRI 5-4Vv

OUTPUT NOT STABILISING OR INCORRECT

and S| on appropriate ranges. [If incorrect proceed
to Test 2a. if voltage O.K. proceed to Test 2b.

NO OUTPUT AT ALL
If incorrect proceed as in (a) below.

If correct proceed as in (b)

(b) Correct voltage across C3
Check TR!, TR2, R3, FS2, M2 are O.K.
Check for short circuit across MI, C6, C7,
C5, C4
Check for open circuit across R3, R4, R5 to RI2
Check TR3, TR4, VRI| are O.K.

Handle the core laminations very carcfully; they
must not be scratched, bent, dented, or kinked, other-
wise the electrical results will not be correct.

One side of each lamination should have an insulated
coating which must not be scratched. This insulation
reduces eddy current losses through the core. It is
important to interleave each layer of laminations with
the insulated surface facing one way only.

The clamp plates must be fitted carefully when all
laminations are firmly fitted, and closed up by tapping
the edge with a piece of wood.

This test winding will give an a.c. voltage which is
best measured with a multimeter.  From this the turns
per volt figure can be calculated from the formula

20 . .
n A where # is the turns per volt and V; is the test

winding voltage.
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E.M.I. LOUDSPEAKERS

MODEL 450. 131in .. 8in
elliptical with twin twee-
ters. 8 ohm impedance.
10W. Brand new, guaran-
iced. Lind-Air Price 89/6.
P. & P, 4/6.

MODEL 150. 13!in - 8in
elliptical. 5 and 15 ohm
impedance. 10W. Lind-
Air Price 58/8. .« P. 4/6i.
TEAK FINISU SPEA-
KER CABINLETS.
Hsize 16 10in
Ldeal for above
£5.19.6,

in.
nuits.

Overload  potection
20,000 ohts per voll;
10, 50,

0V d.e.

current,

A, 290mA
tesistance  0—60k
0—6MQ; decibels
—20 to +22dB. Size
inlin.  Complete with

of metler 43in:
85/-, . & P. 3/6.

teather ecase,

20,000 ohms per volt

d.c. voltage o, 25, 50,

260, 500V, 2:6kV (220,000

ohms per volt}, a.c.

voltage 10, 30, 100, 500,

1,000V (10,000 ohms

per volt); d.c. current

0-50404, 0-2:5mA,

0-250mnA; resistance

0-6k Q, 0-6M O (300 ohins and 30k Q at
centre scale); capacitance 101 to 0-001mnF,
0-001uF to 0-1uF; decibels —20 to +22dB.
Bize 4}in  31in . 1in. 71 P & P36,

Simncigir
PROJECT 60

An attractive alternative for the enthusiast
prepared to assemble these excellent
modules to make a stereo asgembly. Z.30
24W Power Awmplilter 89/6 (2 required).
Stereo Sixty Control/re-amplifier £9.19.6.
PPZ.5 Power Supply Cnit £4.19.86.
SINCLAIR PROJECT 80 Packaze deal
price 19 Gns, P. & . 12/5.

Project 60 is supplied complete with
instruction manual and templates  for
plinth mounting.

SINCLAIR IC-10 INTEGRATED CIRCUIT
10W Amplitier. Size only lin < 0-4in
0-2in. A true hi-fi amplifier complete with
manual giving details of a wide range of
applicilions and instructions. Cuaranteed
) Vears.

ONLY 59,6. I". & P. 1/6.

SPECIAL TRANSFORMER FOR
OPERATING SINCLAIR IC-10 from a.c.
mains 230/250\V. OQutput 13V at 054,
16/8. P. & P. 2/i.

18/19,25 & 53 TOTTENHAM CT. ROAD, LONDON W.1.
Telephone: 01-580 2255/4532/7679

J1001
J1002
J1003
J 1004
J1005
J1006
J1007
1008
J100Y
J1010
60

din - L.,
3in T.P.
bin L.P.
din D.P.
8%in L.I'.
8%in D.P,
7in 9P,
7in L.P.
7in D.I.
Yin T.P.

BRITISH MADE TOP QUALITY

2256t
6001t
9001t
1,2001t
1,2004t
1,8004t,
1,2001t

Ve
Poly
PVC

Poly

Cassette (Library cascd)
CY0  Cassette (Librar

5/86 P. & P12
10/8 P. & P.1/2

FrrarERrE e
L AR

=

* TWIN MAGNETIC |
|SPEAKERS—OME IN EACH EARPIECE

Listenn (o all von favourite radin
programnies anywhere and anytime.
Lightweight and comfortable to wear.
Covers full mediun waveband. super-
sensitive tuning coutrol and variable
volume control. Ideal for out amt

imrdoors. Only £10.19.6. P. &« P, 46

600 WATT LIGHT DIMMER SWITCH

Saine size as standarcd wall gwiteh and will st incandescent |
lighting from full on to off. Heavy plastic box with knob,

Lind-Air Price £4.10.0. P. & P.

o)

.

NEW from MULLARD
U N I L E X Audio Modules

Now you can build your own stereo units exactly as you want
them, and entirely in your own home.

A good quality stereo amplifier can be built with no electrical
knowledge.
All solid state—Baxendall tone control circuit—no soldering
—terminal block connections throughout.

EP9002

Everything you need to know
about UNILEX SYSTEMS is
in the Mullard book “Do it
yourself stereo’’. Superb de-
signs, detailed plans, simple
instructions in non-technical
language covering 4 systems in
4 price ranges.

Send_for your copy now 5/-
Post Free.

UNILEX Audio Modules
Amplifier
Module EP9000 £2.18.0 each

Pre Amplifier
Module EP9001

Power Supply
Module EP9002 £4.12.0 ,,

Control Panel

Assembly and

Escutcheon

Plate £3.5.0
BUILD A STEREO
AMPLIFIER FOR ONLY

£16.15.0 r. & P. 7/6

£3.2.0

Open 9-6 pm. Monday to Saturday. Thursday until 7 pm.
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DE-LUXE STEREO
HEADPHONES

With soft rubber

earpiecer.  Imped-

ance 8-16ohma. Fre-

quency response 23-

"13,000Hz. With
lead and stereo plug.
Only 58/8. P. & P,
36,

Comfortable Grip

with trigger con-

trol; U’ shaped

3%in. bit to

winimise  wear.

Light bean is autoinati-

cally directed on to end

of bit when ON/OFI

trigger is in use. 230-250

volts. 85 walt glcment. 49/8, 1. & 1. a4,

Britiad Huade

Solderless hreadbuard paucls, for fast re-
tiable component connectjons.

single DeCs. One 8-DeC with Control
Panel, Jig awl Accessories for solderless
onnections {a coutroly, ete.. with booklet
‘Projeets on S-DeC"’ giving construction
details for o variety of eireuits. 29/6.
Pox P,

4-DeC KIT. Four 8-DeCs with two Control
Panels, Jigs and Accessories and the haook-
let ““Projects on 5-DeC’* all contained in a
atrong attractive plastic case. Tdeal for
the professional user. £5.17.8. P. & .

3/6.
T-DeC KIT £2.10.0. I'. & P.3/6.

2025 T/C with stereo cartridge . .
3000 with Sonotone 9TAHCD
stereo earlridge BN
SP25MELIT L

BLGOB L.
Base and cover ic

Base and cover for above ...... £8.18
. &1’ Decks, 12/5; Base aml Cover, 10/~;
Deck/Base/Cover, 17/G.

SPECIAL OFFERS!
NP5 Mk. 11 with base

£14.10.0
P &T. 15/~
SP25 Mk, 1I with Sonotone
UTAHCD cartridge and hase . ...
P’ .

Senotone 9TAHCD eartridge .
r

Al Mail Orders and corzespondence to Dept.
11, Kickman
Road, Londop, W.1, Tel: 01-580 7041/2.

House, 54a Toitenham Court
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RVICE, PRICES
NKTI2429

[}
NKTI3329
3
NKTI3429
3

=t

N
RESRW

& LARGEST

9/3
7/3
109
7/3

N

777
/-
aj-
96
4/

5/-
6/
8-

40116
40317
40319
40320
40323
40324
40326
I~ 40329

(40344
40347
40348
40360
40361
40362
40370
40406
40408
40432

NKTI27
NKTI28
NKT129
NKT!35
NKTI37
NKTI41
NKTI42
NKTI143
NKTI44
NKTIS|
NKTI53
NKTI54
NKTI61
NKT162
NKTI63
NKTI64
NKTI65
NKT20!
NKT202
NKT204
NKT205
NKT206
5 NKT208
5.- NKT210
4 NKT211
20/6 NKT212
27/ NKT2I3
2216 NKT214
29/6 NKT215
86 NKT216
7/6 NKT217
76

8/-
776
5/5
6/-
6/—
6/—
3/9
3/7
6/
6/-
6/-
6/-
6/-
6/
6/-
6/—
6/-
10/6
10/
96
6/5
476
4/~

NKT263
NKT264
NKT265
NKT270
NKT271
NKT272
NKT273
NKT274 2/10
NKT275 3/4
NKT276 3/6
NKT279A 2/6
NKT281
NKT30!
NKT302
NKT303
NKT304
NKT351
NKT352
NKT36!
NKT362

OC205

6 OC206
oC207
/11 QCP71
ORPI2

2N13707

2N3708

2N3709

2N3710

2N3711

2N1819

2N3820

2N3826

2N3866

2N4037

2N 4058

2N4059

2N 4060

2N 4061

2N4062

2N 4284

2N 4287

2N 4288 x10 3/
2N 4289 BYX36/150

2N 4290 -
BYX36/300
2,

2N4291
21N 4292 /10
BYX36/600
3/9
BYY2!

4/8
4/3
5/6

6/
2/10
2/10

3/8

CUWRNEO

NKTI6229
NKT20329

MAANWW W WA W

6

NKT20339

~ 6/4 51M
NKT35219

5 15/9 sT2

= T1407
TIC4S
TI534
TIS44 1/9
TIPIIA 12/4

¢ TIPI2A 14/10
V205 20/
V40SA
ZTX107

C426 /

CRI-051C 8

CRI-401C10/
10/
12/6
6

17/6

14/6
15/
14/9
1=
/-
9/l
NKT42028/11
NKT451 9/11
NKT452 9/6
NKT453  6/6
NKT603F 4/8
NKT613F §/2
NKT654F 4/2
NKT675 6/8
NKT676_ S/-
NKT677F]

NKT703
NKT713
NKT717
NKT734
NKT736
NKT773
NKT774 6/-
NKTO00I3 6/6
NKTI10419
114

IN4871
2500)
IN2369 34 23902
2N2369A /11
7/6

25/

2N2904 8/10
2N2904A 9/9
2N2905 12/11
2N2905A15/1
2N2906 8/10

AF186W
AFIB6G
AF239
AFZI11
ASY26
ASY27
ASY28
ASY29
ASZ21
AUYIO0

ZTX510
40250
40309
40310
40311
40312
40314
40315

- 3

NKTI0519
4

NKTI0339

. 4
NKTI10439

/_
NKT12329

3 8/5

30/-
12/6
15/

9/

NKT244
NKT245
NKT26!
NKT262

2N3705

BA102 NKT126 2N708 2N3706 INT41 14/6

NEWS NEWS NEWS...

L.S.T. Electronic Components Limited are proud to
announce their official appointment by Newmarket Tran-
sistors Ltd.—All Newmarket products now available at
industrial User prices. All R.C.A. Semi-conductors and
integrated circuits now also. available from L.S.T. at
Industrial User prices. Many Mullard, General Electric,
Texas types also ex stock at L.5.T. at Industrial User
prices and better. Iskra resistors, Mullard Capacitors,
Veroboard, Repanco coils and other misc. components
stocked in large quantities. Official {nternational Rectifier
Centre stockists.

2N3819

Texas FET
25 + 6/- 100 4 5/3

MGA 100 35/-
3IR2 28/6

Infra-red devices

NPN_Planar transistors
BC107 & 9

25+ 2/5 100 4 2/2
BC108 254-2/3 100 -2/-

IN4871  6/9

Motorola unijunction
25 + 5/9 100 + 4/9

SILICON RECTIFIERS

| Amp Miniature Moulded Junc-
tion Rectifiers.

1-24 25 4100 + 500 +

IN4001
IN4002
IN4003
EN4004
1N 4005
IN4006
I N4007

2N3055
115 watt silicon power
transistor

15/- INTEGRATED CIRCUITS

Some R.C.A,

CA3020
CA302]
CA3022
CA3023
CA3026 12
CA3028A 14/9

3/3 2/9
Mullard
phototransistor

25 + 17/3 100 4 14/9

In the event of any IN4000 series
going temporarily out of stock we
reserve the right to send higher
voltage types at no extra charge.
1000+ and over prices on appli-
cation.

Linear Types

CA3028B 21/-
CA3035 124/6
CA3036
CA3039
CA3041
CA3042

25 + 13/- 100 + Hi/- S PR
G

CA30l} 14/9
CA3012 17/9
CA3013 21/-
CA3014 24/9
CA3018 16/9

Application Notes for each individual 2/6d. per copy.

PA234 GE IC | Watt Amplifier

PA237 Gt IC 2 Watt Amplifier

PA246 GE 1C § Watt Amplifier

PA424 GE IC Zero Voltage Switch
Plessey 3 Wate Amplifier
Plessey Linear ..
Mullard Linear .. B o9 o0
Mullard Genecral Purpose Amplifier ..
Record Playback Amplifier

CA3043 27/6
CA3044 24/-
CA3045 24/6
CA3046 15/2
CA3048 40/9
CA3051 26/9

IRC 20 1-

Int. Rectifier thyristor
(o CloeBh)
similar Fai b

25 e To0 (Fairchild-USA)
J-11 12-24 25-99 100 +
- ul 900 Buffer

2N292 8/- 7/- 6/6 S/6

ulL9t4Duat2input Gate

8/- Ti- 6/6 5/6

ul 923 J-K Flip Flop

10/6 10/- 9j6 9/-

Data  and  circuits

article, 5-page, at 2/6.

Article “30 Suggested

ZENER DIODES
400mW 10 GLASS CASE.
S Mfr.

152082 8-2 volt
152100 0 volt
152110 11 volt
152120 12 volt
152160 16 volt

NPN Planar transistors
25 - §/8 100 -+ 16

3-6 voit
39 volt
4-3 volt
4-7 volt
56 volt

Mullard Plastic
HYV rectifier 800 piv.
| amp. (similar BY 100,

etc.)

25 - 3/3 1004 3~

Prices quoted are current at time of go
notice—Items listed not in current pro
Semiconductors offered carry full Manufacturers guarantee where applicable.
supplied on request I/- per copy.

Price & Aviilability.

ticularly welcome.

Terms of Business:

Circuits  for Micro-
logic'', at 3/-.

TOS5%to DIL conversion
spreaders adaptors at
H/6 each.

4/~ Europe, 12/- Commonwealth.

900

PRICES:

62 volc
6-8 volt
7-5 volt
1-24

100+ 2,

152180
152270
152300
3/6
/3

Cables LESTROCO BRENTWOOD. Post & Packing allow I/-

'8 volt

27 volt
30 volt
25-99 2/9

ing to press E & OE, and may be subject to variation without
duction will be withdrawn when stocks advertised are sold.
Data sheets will be
Price breaks apply at 25+ & 100+ . Please contact Sales Dept. for
Retail Mail orders—cash with order only please.
Nett Monthly Account on receipt of satisfactory references. Despatch: Goods quoted ex stock are
normally despatched within one working day by first class post. Export orders and enquiries par-
per order inland,

Trade:

MOS LF Amplifier
TADIOO Mullard IC Receiver .. -
3INB4 GE Silicon Controlled Switch. .

Data Sheets 1/- (SL403A 2/6. IC10 data not sold separately).

Address your Order to:

.S.T. ELEGTRONIC COMPONERTS LTD.
7 COPTFOLD ROAD
BRENTWOOD, ESSEX
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Now calculate the number of turns for cach voltage
tapping required fron » - V, where V is the secondary
voltage. For example, if #n = 56, the number of
turns for each tapping will be 16 » 56, 10 » 56,
10 x 5-6, and 12 » 5-6.

An allowance for voltage drop on load should be
added, so 5 per cent should be added to these fizures
giving for n = 5:6:

(a) Oto 6V,
(b) 16 to 26V,

16 ~ 588 ~ 94 turns
10 x 5-88 =~ 59 turns
(c) 26 to 36V, 10 ~ 5-88 ~ 59 turns
(d) 36 to 48V, 12~ 5-88 ~ 71 turns

The total secondary winding in this case would have
283 turns.

The tapping points should have very thin flexible
p.v.c. covered wire soldered to the winding after a
small part of the enamel is removed with very finc
emery paper. This joint must be insulated with plain
non-adhesive tape. Some types of adhesive tape are
not suitable as the enamel tends to be removed after a
period of time.

When the secondary winding is completed a layer of
insulating material, such as “Empire Tape" or thin
p.v.c. sheet is wrapped round the winding, covered the
full width of the winding.

Mains transformers have a tendency to produce
“buzzing” unless the windings are impregnated with
wax. ldeally the whole bobbin with windings should
be immersed in a bath of hot beeswax or paraffin wax
for ten minutes. Alternatively the wax can be melted
and allowed to flow into the winding through crevices
in the side cheeks of bobbin.

The laminated core and clamp can then be re-
assembled as outlined earlier. The whole transformer
is tested before fitting to the power unit chassis: make
sure that there are no short circuits between the wind-
ings and the laminations.

TESTING AND SETTING UP

Before connecting the completed unit to the mains
supply, the wiring should be carefully checked,
particularly diode, transistor and capacitor polarity.
Before switching on, set S2 to position | and VRI to
about mid-position.

Immediately the unit is switched on the voltmeter
should indicate an output about midway between
6and 12 volts. Vary VRI from minimum to maximum
and ensure that the range covered is approximately
6 to 12 volts

Next set S2 to positions 2, 3 and 4 in turn and check
that VR gives the correct spread of voltage in each
case. A complete list of the voltage ranges covered,
together with a list of various voltage levels throughout
the circuit is given in the display Table 1.

Should it be found that one or more ranges do not
quite track (though about one volt overlap at.each end
was allowed for) the particular range or ranges in
question can be simply brought into line by a slight
adjustment df the appropriate resistor in the R5-R12
network. Reducing resistors RS5-R8 lowers the
voltage range while reducing resistors R9-RI2
increases the voltage range.

Connect a dummy load of about 20 ohms across the
output terminals with S2 set to position | and VRI
set to give mid-range output close S3 and check that
the voltage shows no perceptible difference. A
suitable load would be a 10 watt resistor.

To prevent overheating the dummy load, leave S3
closed just Jong enough to check the output levels,
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Using suitable load resistors of different value, the
other three ranges can be checked if required. In
each case there should be negligible change in output
voltage for loads up to IA. See regulation curves
in Fig. 6. The load current should be shown on
meter M2, ,

As may be seen from the regulation curves figures
are given for Joads up to 2A. The author has found
in practice that overloads of up to 4A resulted in no
more damage than a blown fuse and that an overload
of almost 2A for a short period resulted in no damage.

If the unit is to be run for long periods at near full
load ratings it is advisable to ensure that the louvres
on the sides of the cabinet are not blocked by closely
situated apparatus or walls.

CHANGING RANGES

It is advisable if changing ranges at near full load
current to switch S3 off while S2 is altered. This
prevents heavy surge currents being made through S2
contacts when switching transformer taps. While the
switch contacts will carry the normal steady current,
repeated changes of range, with heavy currents flowing,
could burn S2 contacts. .

Having satisfactorily completed the above tests the
unit can be mounted in its cabinet and is ready for use.

The complete power unit with good stabilisation
factor, low ripple value, wide range of outputs and
portable size, make an extremely useful addition to
any test bench or workshop where it should give long
trouble free service.

Although the initial outlay is somewhat higher than
for a straightforward power supply, versatility and
reliability always cost a. little extra, though over a
period of time generally repay that extra cost may times
over.,

NEWS BRIEFS

Radiocom 70

N Ew dates for this year's International Radio Engineering
and Communications Exhibition meant few school

parties attended and hence less attention to the stands of
the various exhibitors, taking part primarily to attract
recruits, resulted. Interest among amateurs was as high
as ever and faces were put to many call signs in the bar,

Although this exhibition is popular we were very sur-
prised to find so few home constructed equipments on
display, particularly as there is now more interest in home
construction than ever before; surely the R.S.G.B.
members can do better than a handful of units, even if the
standard is high. In this we echo the feelings of the R.S.G.B.
who must have felt a little red faced at the response.

PracTicaL ELECTRONICS shared a modern design stand
with  PRACTICAL WIRELESS and PRACTICAL TELEVISION;
eguipment described in past, present and future issues were
displayed. The P.E. Marksman attracted much attention
from young and old alike. Other equipment on display
on our stand included a process timer, a boat speed
indicator and a multi-function logic circuit using integrated
circuits all these items will be described in future issues.

Last year this magazine suggested that the R.S.G.B.
exhibition “'needs progressive thought in its design™ this is
still apparent and we are sure that much can still be done
to promote communications in general by the R.S.G.B.
through this exhibition. Both the R.S.G.B. and its
members have a right to feel proud of their exhibition but
we feel that they are capable of even greater things—why
not more demonstrations and lectures such as those
arranged for the VHF-UHF Convention.
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PART FIVE—By R. W. COLES

TRANSISTOR TRANSISTOR
LOGIC

vis article deals with the third of the major logic
families mentioned at the beginning of the series,
although the explosive growth of this section of inte-
grated circuit technology has promoted two other
families to the status of ‘““major’".

Transistor Transistor Logic, usually ‘written TTL or
T2L, is undoubtedly the most important, and certainly
the most popular of all the i.c. logic families available.
It combines a number of advantages, including high
speed, high fan-out, and the flexibility afforded by the
large variety of logic *‘building-bricks “of which the
family is made up. )

Flexibility is in fact the key word describing this versa-
tile logic form, as it is also available in the form of
medium scale integration (MSI). Instead of having a
single package containing, for instance, one bistable, it
is possible to obtain a complete four bit counter, or
eight-bit shift register, in the same space. This last
section of the TTL family is expanding very rapidly;
some of the circuits available will be described later.

As we have considered the other two families in
depth, in this section the performance details of TTL
will only be dealt with briefly, as by now the interested
reader will no doubt be familiar with the meaning of
terms such as fan-out and noise immunity, and the space
gained in this way will be used to discuss the design of
counters, shift registers and other circuits, using TTL.

BASIC TTL GATES

The basic gate used in this family can take one of the
two forms shown in Fig. 5.1; the principle of operation
is the same in both cases, the difference being in speed
of operation and power dissipation.

The most obvious characteristics of these gates are
the unusual multi-emitter input transistor, and the
“totem-pole”” or ‘‘quasi-complementary™ output stage,
both of which would be most unusual in a discrete com-
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ponent logic gate, where the number of components
employed would be prohibitive on cost grounds.

Fig. 5.1a shows the original type of TTL circuit to be
developed and is often referred toas the‘‘Phoenix gate’”.

This is the fastest gate of the two types, propagation
delay being in the region of only 7ns. It has a slightly
higher power dissipation than the circuit in Fig. 5.1b,
which is a developed version, produced by Texas
Instruments, usually described as series 54 or 74. This
second type is probably the most popular, in spite of
its propagation delay of around 13ns.

As far as this article is concerned, these two circuits
may be considered identical in use and, although it is
seldom acknowledged by the irrespective manufacturers,
they are compatible with one another, and may be
mixed in a system.

The fan-out recommended for both is a maximum of
ten loads, or gate inputs, which is a significant increase
over the drive capability of RTL or DTL. Logic
implementation is, therefore, made easier when the
paper design is turned into hardware.

The noise immunity of both types is also good, and
is quoted as being typically 1V, with an absolute mini-
mum of 400mV guaranteed under the worst conditions
likely to be encountered. The logic levels encountered
in a system using either of these gates are identical, the
maximum low level output being 400mV, and the mini-
mum high level output being 2:4V.

‘ e

—0
SV

Fig. 5.1a. “Pheonix”:TTL gate circuit. Note the

two emitters on the input transistor

(o . O

Fig. 5.1b." Series 54/74 gate by Texas Instruments
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front panel.

available separately if required £14.19.8, Carr. 7/6).

PREMIER STEREO SYSTEM “ONE" Consists of an all transistor stereo aipliner.  Garvard
2025 T/C auto/manual record player unit fitted stereo/mono cartridge and mounted in teak finish
plinth with perspex cover and two matching teak finish loudspeaker systenis.
complete and supplied ready to plug in and play.
5 watts per channel with inputs for pick-up, tape and tuner also tape output socket.
Bass, Treble, Volume, Balance, Selector. Power on/ofl, stereo/mono switch. Brushed aluminimn
Black metal case with teakwood ends:

Absolutely
The 10 transistor amplifier has an output of
Controls:

Size 12 > 54 x 3din. high (Amplifier
Now Available MATCHING F.M. TUNER 2igns.

PREMIER STEREQ
SYSTEM “TwO0”

Ag systern "ON
Garrard 8Pu25.

PREMIER
PRICE

ahove hut with

Carr,

45 Gns, 4

n
AURIGA 8 WAVEBAND

TRANSISTOR PORTABLE

Covers Mediunt,
Loug and Biv
Hhort Waves anl
inclwies nany
features not norm-
ally found in this
price range. Ten
transistors and two

diodes.  Push-Pull
output. Press-
button dial

illumination.
Volunie, tone, tuning «nd wavechange controls. Telescopic
aerial. Uses 6 11V batteries. Nockeis for external
batteries, tape recorder and aerial. Elegant black and
chrome cabinet. Size 11in 3fin Tiin.

erEMier price |5 Gns. <"

NI-FI STEREO
HEADPHON
Designed to the highest
possible standard. Fitted
2lin. apeaker units with
s0ft padded ear muffs.
Adjustable  headband.
8 ohm impedance. Com-
plete with 6ft. lewl and
stereo jack plug.

MONO HEADPHOXNES 2000 ohni 14/8 P. & I,
STEREQ STETHOSCOPE SET Low imp. 25/ 1
MONO STETHOSCOPE SET Low imp. 10/8 I'. & I,

SPECIAL OFFER!

Garrard SP25 Mk, II
Single Record Player. Fitted
Goldring 850 Magnetic
Stereo Cartridge. Complete

in Teak Plinth with Rigid
Perspex Cover. Total list
Price over £24.

PREMIER |8 Gns.

PRICE
LI 2 L [ 1}

TELETON SAQ203E STEREO AMPLIFIER

A small hut powerful winplitier designed for stereo hi-fi
reproduction. 10 watts per chanpel music power.
Inputes for Gram (Magnetic aml Crystal), Tuner amd
Auxiliary.  Tape Record output. Controls: Volume.
Balance, Bass, Treble, Stereo/Mono stide switch. Ntereo
headphone socket. Attractive oiled walnut, cabinet with
brushed aluminium front panei. List Price 228.7.0,

f:ﬁﬁ?,’,‘m" 22 Gns. P& T 10
PREMIER STEREO SYSTEM ““FOUR”
Teleton SAQ203E Amplifier (as above) £23.2.0
Garrard SP25 . . R £11.19.8
Shure M3D . 26.19.8
Teak base and cover .. . . £5.10.0
Pair of Hi-Fi Enclosures fitted E.M.I.

Speakers . SR £26.5.0
Total cost 1f purchased separately . £73.160
PR 65 GNS. crr. 35/

VERITAS V-149 MIXER

Buttery operated 4-channei audia miver providirg four
Zin. suitable for eryatal

separate inputs. Size 6 3
microphone, low impedance
tijcrophone with transtormer,
radio, tape, ete. M input
1:6V, max. output ¥, gain
6dB.  Standard  jack  plug
socket inputs. phonoplugs
output. Attractive teak woor

grain finish case.
Ste
Moael 696 1 (1.,

Mono 59/6 .

Model

TWO STATION
TRANSISTOR
INTERCOMS.

Complete with battery
and  50ft connecting
wire. Compact size, two
way call system. Ideul for
home, office, factory, etc.

65/- ="

E.M.I. 13x 8in. HI-FI SPEAKERS

Fitted two 2lin tweetery
amd  crossover network.
Available with 8 or 15
ohni impedance. Hand-
ling capacity 10W. Brand
Hew.

7906 ovs

“ WELLER

SOLDER GUN.
Saves time and simplities soldering
in the home and service «ept.
Two position trigger gives instaut
dual heat 100/140 watt. 240 volt A.C

67/6 z’ & P
“Wellor Marksman’ Boldering Iron

Lightweight, " pencil bit, 25 watt
240 volt A.C. 31/8. P. & P. /-

EXPERT”

POCKET SIZE MULTI-TESTER With wide angle,
low-loss
ret resisting case.
chms/voit

jrwelled 1neter movement. ceramie long-life,
sawitching, tough im
Mensitivity 20,000
10,000 ohms/voit A.C
19 Ranges: 0-5 50-250-500-2500
volts D.C. 0-10-50-100-500-1000 volts
A.C. 0-5012A-25mA-250mA D.C. 0-
6000 ohme-6 megohme, 104 uf-0001
mfd-1 mfd. —20 to +22d3. Complete
battery, test lead and instructions,

n.o.

I & P36,

eritone
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output throughout the entire audio range. Double wrapped

Post and Packing 3”7 1/-,

“VERITONE” RECORDING TAPE
SPECIALLY MANUFACTURED
PRE-STRETCHED MATERIAL,

TENSILISED to ensure the most permanent base.
/’ age, moisture, heat, cold or humidity.

IN US.A FROM EXTRA
THE QUALITY

STRONG
IS UNEQUALLED.
Highiy resistant to break-
High polished splice free finish. Smooth
attractively hoxed.

LP3 3 250 P.VC, 5/8 LPé 5" 1200° P.V.C. 12/8

st o TT3 3" 450° POLYESTER 7/6 DT8 57" 1800° POLYESTER 22/8
- ~+ DT3 3i" 600' POLYESTER 11/8 TT8 5" 2400 POLYESTER 37/8

© SP5 5" 600° P.V.C. 8/8 SP? 77 1200° P.V.C. 12/8

LP5 5° 900' P.V.C. 10/- LP?7 77 1800° P.V.C. 15/-

DTS 5" 1200° POLYESTER 15/- DT? 7" 2400 POLYESTER 25/-

TAPE SPOOLS 3 1 TT? 7" 3600° POLYESTER 50/

87, 887, 7T 18,

7 83" 16, 7T 2,

(3 reels am] over Post Free.)

MIDLAND CASSETTE TAPE
RECORDER .
12-115

Nolid state inewr-
POrating
piano key controls
for trouble-free 2- -
track recording. Inputs for mike aml aux. Earplhone

socket. Complete with batteries and earpiece. Nize
10§in -~ 5jin - 2fin.

PREMIER P& p

EXCLUSIVE' £ | 6 | 00 i

TAPE CASSETTES
C60 (%) 7/6%%

21/-
| 90

cgo min.) I 2)/6 336(;7_1'

120 i

CI20 (120) 17/63 %
ro&r
All cassettes can be supplied with library cases
at §d extra each.

| *-oniorD 5t

N, 238

TOTTEINHAM (QuR] B

Tel: 01~636 3451 | Moon 117
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TRANSISTOR RADIOS
TO BUILD YOURSELF -

Backed by after sales service

NEW! roamer eight mk 1
WITH VARIABLE TONE CONTROL

SWL L sW
section

T Tuuable Wivebands: Mediunt Wave 1, Medium Wive 2, Long Wa
and Trawler Bamwd. Built in ferrite tod acrial for Medium and Long Waves.
plated telescopic
Push-pull output ueing 600Mw type trapsistors.  Socket for car aerial.
selectivity switch. Switched earplece socket complete with earpiece for private listening.

sisture plus 3 diodes. Famous make 7 4in speaker. Air spaced ganged tuning condenser.
switch volume control.  Wave change switch and tuning control. Attractiv
shade with gold blocking. Bize9 7 4in approx.
mike the Roamer Eight a pleasure {o build.

with parts).
Total building costs £6 |1 9 ]

/6

aerinl for Short Waves can be angled and rotated for maximum perforinance.
Tape record sovket.
8 tran-
Onjoff
cage it rich chestnut
Easy to follow instructions and diagrams
Parts price list and easy buikl plans 8/~ (FREE

P. & P,

o

Tows

roamer seven
mk IV

7 FULLY TUNABLE WAVE

BANDE—M.W.1, MWz, LW.
SW.1, 8.W.2, 8.W.3 and Trawler
Band.  Extra Medlum waveband
provides casier tuning ot Radio
Luxembourg, ete. Built iu ferrite
rod uerial for Medium and Leong
Waves. Retractable 4 section 24in
chrome plated telescopic aerial for
peak Short Wave listening. Socket
for Car Aerial. Powerful push-pull output. 7 transistors
and two diodes including Micro-Alloy R.F. Transistors. Falwus make

7 4in P.M. speaker. Air spaced ganged tuning condenser.  Volume/on/off control,
wave change switches and tuning control. Attractive case with carrying handle. Rize
9 T 4in approx. Eusy to follow instructions and diagrams make the Roamer 7 a
pleasure to build. FParts price list and easy bhuild plans 3/- (FREE with parts).

Total building costs

£5-19-6 P'#sp'

Personal Earpiece with switchel sucket
for private listening, 6/- extra.

NEW!

transeight

SIX WAVEBAND
PORTABLE WITH
3in. SPEAKER

Attractive case in black with
red grille and cream knobs ansl

digl  with  polishell  briss
inserts. Size 9 51 2Hin.
approx. Tunable on Medium and Long

Waves, 3 Short Waves and Trawler Band.
Rensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short Wa
8 improved type tranaistors plus 3 diovdes. Fush-pull outpnt. Battery econon
switch for extended battery life. Ample power to drive a larger speaker. Parts
“price list and casy build plans 5/- (FREE with parts).

Total building costs

89/6 P

Earpiece with switched socket for private
listening /- extra.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attractive Dlack and gold case,  Nize 3} T4}

Ajin.  Tumable over both Medium and Long Waves
with extended M.W. band for easier tuning of

Total building costs

Luxembourg, ete. 7 stages o transistors amsl 2 P.&P
diodes, supersensitive ferrite rorl aerial, tine tone y .
moving coil speaker. Kagy build plang and parts 3’6

price list 1/6 (FREE with parts).

IMPROVED MODEL !
roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive black case with red grille and cream
knobs and dial polished brass ingerts. Size 9> 5%

2%in. approx. Tupable on Medium and Long Waves,
two Short Waves, Trawler Band plus an extra M.W.
band for easier tuning of Luxembourg, cte. Sensitive
ferrite rod aerial and iatest telescopic aerial for
Short Waves. Improved circuit. 8 stages—G6 tran-

Total building costs

sistors and 2 diodes including Micro-Alloy R.F. P. & P.
Transistors, etc. (Carrying strap 2/6 extra). Easy 4/6
build plans and, paris price list 2/~ (FREL with !
parts)
* Callers side entrance Stylo Shoe Shop I
* Open 10-1, 2.30-4.30 Mon.-Fri. 9-12 Sat.
904

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND
PORTABLE

WITH SPEAKER

Attractive case with red speaher grille.  Size 61
4}in 1}in. 7 stages—35 tranaistors and 2 diodes,
ferrite rod aerial, tuniug condenser, volume control,
fine tone nioving coil speaker. Easy build plins anid
parts price list 1/6 (FREE with parts).

Total building costs

47/6 P.&P.

3/9
RADIO EXCHANGE LTD

61a, HIGH STREET, BEDFORD. Tel. 0234 52367

| enclose £ ... please send items marked
ROAMER EIGHT O ROAMER SEVEN []
TRANSEIGHT O POCKET FIVE O
TRANSONA FIVE (] ROAMER SIX O

Parts price list and plans for

Name S e {
Address

PE2
=
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It foltows. therefore, that there is no need to examine
each gate and its uses separately. After a mention of
the circuit operation of the Phoenix gate, the 54/74
gate will be used to illustrate systems design.

GATE OPERATION

The operation of both gate circuits is best understood
by treating the logic performing input circuit and the
output drive circuit separately.

The inpurt circuit looks a little strange at first sight,
but its operation is quite simple and is similar to that of
the DTL gate, the two being compared in Fig. 5.2. By
simplifying the gate input circuits into p-type and
n-type semiconductor blocks, the TTL and DTL
examples are shown to be identical,

However, it is important to note that the regions of
semiconductor material in the TTL example are
joined by semiconductor junctions, not by an inter-
connection. This npn block exhibits current gain,
which is the important difference between the two. and
the reason for the superiority of the TTL circuit.

When the current through R1 in Fig. 5.2b is sunk by
either emitter el or e2, through the output stage of a
further gate, the collector potential of TRI drops
rapidly to its saturated state, and effectively pulls the
stored base charge out of TR2, causing it to switch off
very quickly,

In the circuit in Fig. 5.2a, the diodes switch in a
passive manner and so the gate operation is slower.
When the inputs to either circuit are high, the opera-
tion of both is exactly the same; R| and D3 provide
a current path to the base of TR2 in Fig. 5.2a, and R
and the base collector diode of TR1 provide a similar
path in Fig. 5.2b,

The operation of the rest of the TTL gate circuit is
quite straightforward and will be described by reference
to Fig. 5.3, The totem-pole output stage behaves in a
manner not unlike that of the push-pull amplifier
circuit, Transistor TR2 in both gate circuits acts as a
“phase-splitter”, and ensures that when TR3 is turned
on, TR4 will be turned off, and vice versa. The upper
transistor TR3 behaves as an emitter follower and TR4
behaves as a common-emitter switch,

The difference between the two gates can now be
readily seen. in the “Phoenix™ type TR3 is made up

Fig. 5.2a. Input of a typical DTL gate with equivalent
junction arrangements

+I{:c +V O/,

Ri

1 N —
TR2 j:t—pz}_*iz

-
4

Fig. 5.2b. Input of a typi‘cal TTL gate with equiva-
. lent junction arrangements .
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from two transistors TR3a and TR3b connected as a
Darlington pair, or compound emitter follower. [n
the 54/74 type, the upper transistor is a single emitter
follower with a diode D1 in its emitter lead,

OPERATION STATES

To understand why either a double emitter follower,
or a single emitter follower plus diode, must be used
and not just a single transistor, it is necessary to look
at the circuits in one of the two operating states, and
consider the effect of transistor saturation voltages and
base emitter voltages when they add or subtract to
define output levels,

The transistors are all silicon npn devices of course;
their Vne and Veesar) will resemble the characteristics
of discrete transistors of the sam= typz, i.e. their Vpe
will be typically 600mV, and their Veesar, will be about
100mV. The diode in the 54/74 gate behaves as a
base-emitter junction, and will have a forward voltage
drop of 600mV.

For the output of the gates to bz in the low level
state, TR4 and TR2 (Fig. 5.3a and 5.3b) must be con-
ducting, so the minimuin voltage on the base of TR?2 to
achieve this will be twice ¥ye or 1-2V.

When TR2 is conducting, its collector voltage will
be 100mV above its emitter potential, or 700mV. This
would be sufficient to turn on a single emitter follower
in the TR3 position, becausz its emitter potential would
be taken to only 100mV when TR3/4 is on.

As it is essential that this should not occur. it is
arranged that the voltage necessary to turn on TR3a
and TR3b is much more than the Vne of a single
transistor, hence the extra transistor in the Phoenix
gate and the diode in the 54/74 gate. Both of these a dd
600mV to the voltage required to turn on TR3 in each
circuit.

Fig. 5.3a.
gate

Simplified output stages of the ““Phoenix”’

. Fig. 5.3b. Simplified output stages of the 54/74 gate

905




s,

ouTPyT
¢
O NOR
ouTeLT
‘ Wk ouTPUT
2
L .
Fig. 5.4. Positive lagic NOR gate circuit and symbol
I FTa | —
i " e Fig. 56. AND/OR
-; i INVERT gate with ex-
[}

< - pander inputand circuit
l Expander symbol
INPUTS
0 OUTRUT
hl
| W5

inpyts

[Easkadiet= PR

28

LOGIC SYMBOL

A

B a OUTPUT
. Q { OR r

— O—

Fig. 5.5a. ANLC/OR INVERT gate circuit and symkbol

Fig. 5.7. Logic diagram of two gates connected

CONTROL in the wired-OR configuration with circuit symbol.
LOADB NPT cana The logic performed is the same as that of an AND/

OR INVERT gate
- e FASTER OPERATION
ADATA - The advantage of this form of gate output is its
faster operation than in the DTL type when the output
BOATA e is rising; instead of a resistor setting the high level out-
put impedance, an emitter follower is used. The

Fig. 5.5b. AND/OR INYERT gate used ta load data resulting decrease of output impedance allows any
from one of twc sources into a shift register capacitive load on the output (which must be charged
before the output level can rise) to charge very rapidly.
L TW";“LEP ‘Therc are disadvantages as well:  the maximum
j&:/ alole high level output voltage will be at least IV less than
5 /mﬂ\*lﬂm 5 o t‘he Vee voltage due to the drop incurred in the emitter
2 J, ol1lo follower cnrcult,'allhough this need not worry us.
I &) N Because transistors turn off more slowly than they
1 turn on, there will be a very short period during the
Fig. 5.5c. Equivalence gete and truth tabie. transition from one state to another, when l')ot.h output
When A — B the output is one transistors are conductlng, and a current limited only
TRUTH TABLE by the load Ri will flow from Vee to ground. This
A B [suM current spike, which only lasts for a few nanoseconds,
o|o| o can cause noise problems and affect other gates if the
1{of t Vee line is not properly decoupled; it also causes the
of1] 1 power dissipation to rise with input frequency.
114
CIRCUIT FUNCTIONS
Fig. 5.5d. Hal{ adder; adds two binary numbers Armed 'w1lh e understundmg of Ih.e basic TTL
but does not raduce a carry output gate circuitry, we can turn to the interesting subject of

circuit elements available in the 54/74 range. As
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B

MONO TRANSISTOR AMPLIFIER
A really high
fitelity  1non-
aural amplifier
with  perfor-
mance (harae-
teristics to suit
the most dis-
eriminating lis-
tener. 6§ tran-
sistor  eircuit
with integrated
preamplifier
assembled  on

L7 5

F = “
sgpecial printed " % -
sub panel. "~
ADIGI-ADIG2 operating in ~J

symmetrical  complementary

pair.  OQutput transfornier coupled to 3 ahm and 15 vhin
apeaker sockets. Standard phono input sockets. 1ull
wave bridge rectifier power supply for a.c. mains 200-
240¢.  Controls: hass, treble, volume/onlofi. unction
selector for PUI, PU2, tape, 1adio. The HSL.700 is
strongly coustructed on rigid steel chassis bronze hammer
enamel finish, size 9§ 5 4lin. high.

Bensitivity —PT"1—50m/v, 56K input impedance.
PU2—110m/v, 1 meg input impedance.
Tape—110m/v, 1 meg input impedance.
Radio—116m/v, 1 meg input impedance.

Output power measured at 1Kc— 6-2 watte RMS jnto
3 ohms, 5-8 watts RMS into 15 ohm. Overall frequency
response  30c/s-18Ke/s:  Continuously variable tone
coptrols; Bass, +8db to —12ih ut’ 100c's.  Treble,
+10db to —10db at 10Ke/s.

The HSL.700 has becn desigued for true high fidlelity
reproduction from radio tuner, gramophone deck and tape
recorder preamp. Supplied ready built and tested, coin-
plete with knobs, attractive anodised aluntinium front
escutcheon panel, long spindles (can be cut to suit your
housing requirements) full circuit diagram aml operating
{nstructions.

OUR SPECIAL PRICE £7, ' 9,6. P& PTG

LOUDSPEAKER BARGAINS
3in 4 obm 10 -, P. & P. 1/6. 5in 3ohm 168/-,P. & P. 3/—.
7 x 4in 3ohm 21/-, P & P.4/-. 10 * 6in 3 or 15 ohm1 35/-,
P. & P, 6/-. E.M.1. 8 < 5in 3 ohin with high flux magnet
26/-, P. & P. 4/-. E.M.1.13} - 8in 3 obm with high
flux ceramic miaguet 42/-, (15 ohm 45/-), P. & P. 6/-.
E.M.1. 13 8in, 3 or 15 ohm with two inbuilt tweeters
-

and crossover network 4 gos, P. & P. ¢/
BRAND NEW, 12in 15w H/D Speakers, 3 or 15 oh.
Current production by well-known British maker. Now
with Hiflux ceramic ferrobar magnet aseembly £5,10.0,
P. & P. 7/6. Guitar models: 25w £6,10,0. 35w £8.10.0.
EM]I 8jin HEAVY DUTY TWEEYERS. Powerful
ceramic magnet. Available in 3, 8 or 15 ohm 18/8 each.
P. & P. 2/6.
12in “RA” TWIN CONE LOUDSPEAKER

10 watts peak handling. 3 or 15 ohm, 37/6, P. & P. 6/-.
35 OHM SPEAKERS. 3}in 14/-, P. & P.2/G.

MAGNAVOX DESK TYPE MOVING COIL MICROPHONE,
Medlum impedance. Brand New — Special Price 42/,
P. & P. 2/

BINGLE HEADPHONE. With aluminium headband.
Approx. 200 okm. /-, P. & P. 1/6.

BALANCED ARMATURE EARPHONE

Approx. 70 ohm impedance. Can be used as ultri sensitive
mike or speaker. ONLY 3/, P. & P.1%

ORYSTAL MIKES, High imp, for desh or hand use.
High sensitivity, 18/, T. & P. 1/6.

HIGH IMPEDANCE CRYSTAL STICK MIKES, OU'L
PRICE g1/-. P.& P. 1/6.

HIGH IMPEDANCE DYNAMIC STICK MIKES. High
seneitivity. 39/6, P. & P, 2/G.

SPECIAL OFFER! PLESSEY TYPE 28 TWIN TUNING
GANG, 400pF -I- 146pF. Fitted with trimmers and
8:1 integral slow motion. Suitable for nominal 470 ke/s
LF. B8izeapprox.2x1° 1}in, Ouly 8/6. I & P. /6,

HONEYWELL MICROSWITCHES §/P. €/0. Push-button
action, Rating 260v. AC at 15 amps. Size approx.
137 % §" 4" 5/-each. P. & P. 1/ (6 or nore post {ree),

TELESCOPIC AERIALS WITH SWIVEL JOINT. Can be
angled and rotated in any direction. 6 section Lacquered
Brass. Extends from 6" to approx. 1" Maxinum
dlameter 3", 5/- each. P, & P. 1/

BRAND NEW MULTI-RATIO MAINS TRANSFORMERS,
Giving 13 alternatives. Prima 0-210-240V. Secon.
dary combinations: 0-5-10-13 5-31 0-60V  half
wave at 1 amp or 10-0-10, 0, ] 2 amps
full wave. Nize 3inL  3'{nW Jinb. Price 35/,
P. & P. 6/,

MAINS TRANSFORMER, For transistor power sapplies.
Pri. 2060/240V. Sec. 9-0-9 at 500mA. 14/-, P r.2/s.
Pri. 200/240V. Sec. 12-0-12 at 1 amp. 17/6. P. & P. 2/6.
Pri. 200/240V. Hce. 10-0-10 at 2 amp. 276, I, & P, 3/,
Tapped Primary 200-220-240V. See. 213V at 500m 4.
12/6, P. & P, u/6.

BATTERY CHARGER TRANSFORMERS. 200,240V,

- input, Nominal output for 6 or I2V. batteries 3 amps.
8ize approx.3 21 - 2fin. Brand New, Price 21/,
P. &P 5/

HIGH GRADE COPPER LAMINATE BOARDS
8>86 v Jin, FIVEfor10/-. P, & P. 2/-,

®  STOCKISTS OF SINCLAIR EQUIPMENT @
! | HI-FI LOUDSPEAKER
SPECIAL OFFER ! ! ARELR,

Beautifully made teak finish enclosure with most
attractive Tygan-Uynair front. Size 161" high x 101"
wide « 6" deep. Fitied with E.M.I. Ceramic Magnet
13" . 8" bass unit, two H.F, tweeter units and
crossover. Power handling 10 watts. 8G ns, carr
Available 3 or 15 ohm impedance, * 10/~
Also available in 8 ohm with EMI 13" » 8" bass
speaker with parasitic tweeter £6,10.0 Carr. 10/-

TRANSISTOR STEREO 8 - 8 MK i

Now using Silicon Transistors in first five stages on each
channel resulting in even lower noise level with improve:l
sensitivity. A really first-class Hi-Fi Stereo Amplificr Kit.
Uses 14 transistors giving 8 watts push pull output per
channel (16W mono). Integrated pre-amp. with Bass,
Treble awl Volume controls. Suitable for use with
Ceramibe or Crystal cartridges. Output stage for any
speakers from 3 to J5 ohms. Compact design, all parts
supplied including drilled metal work, Cir-Kit board,
attractive front panel, knobs, wire, solder, nuts, bolts—
Lo extras to buy. 8imple step by step instructions enable
any constructor to build an amplifier to be proud of.
Brief specification: ¥req. response - 3dB. 20-20,000¢/s.
Bass boost approx. to +12dB. Treble cut approx. to
—16dB. XNegative feedback 18dB over main amp.
Power requirements 25V 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.

Cireuit diagram, construction «details and parts list (free
with kit) 1/, (5. A.E.).

- GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE-AMPLIFIER, For P.U. Tape, Mike,
Guitar, etc., and suitable for use with valve or
transistor equipment. 918V, Battery or from H.T,
line 200/300V. Frequency response 15Hz-25KHz.
Gain 26dB. Solid encapsulation size 1311 x §in,
Brand new — complete with instructions, Price
17/6, P. & P, 2/6.

SPECIAL PURCHASE!
EM.I, 4-SPEED PLAYER
| Heavy 81in. metal turntable.
Low flutter performance 200/
250 V shaded motor (90 V
tap). Complete with latest
type lightweight pick-up arm
and mono cartridge with tjo
stylii for LP/78, ONLY
83/-. T.& P.6/G.

BRAND NEW EM.I LIGHTWEIGHT PICK-UP ARM
WITH ARM REST (as above). Fitted mono tfo stylus
and cartridge for LP/78. ONLY 20/, P. & P, 1/6,

QUALITY RECORD PLAYER AMPLIFIER MK II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Base, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size Tin. w. < 3d. :2 6 h, Ready built and tested.
PRICE 75/+, P. & P, 6/-. ALSO AVAILABLE, mounted
on board with output transiormer and speaker ready to
fit into cabinet below. PRICE 87/8. P. & P. 7/6.

DE LUXE QUALITY PORTABLE R/P CABINET MK II
Uncut otor hoard size 14} < 12in., clearance 2in. below,
5}in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (cxcept ATG0 and
8P25). Nize 18v15x8in. PRICE 79/6. P. & P, 9/6,

10/14 WATT HI-FI =
AMPLIFIER KIT
A stylishly finished
monaural unplifier
with an output of
14 walts fiomm 2
LELS84s in push-pull.
Super reproduction
of both music and
apecch, with negli-
gible huni. Separate
inputs for mike and
gram allow records
and announcements
to follow each other. ‘ -

Fully shrouded section wound output tiansfurmer to
match
and separate bass ami treble controls are provided giving
food lift aml cut. Valveline-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. Rimple instruction booklet 2/8 (Free with
arte). All parts sold separately, ONLY £7,19.6. ' & I. 8/G.
Also available ready built anl tested compiete with std.
input sockets, £9.19.8, . & P. &/4.

BRAND NEW TRANSISTOR BARGAINS. GET 15
15/-; V15/10p, 10/-; OC71 5'-; OC76 6/-;

4 NPN) 3/-.

4 transistors OC44, 2—-0C43, AC128D,

AC128 25/-: ORPI2 Cadmium Sulphide

Cell 10/8. Al post free.

1522 speaker aud 2 independent volume controls, ©

DE LUXE STEREO AMPLIFIER

A,
200-240 volts,
Using heavy
duty  fuliy
isolated
mains trans-
lolﬁner with
= 7 4 wave
@ rectification
0o r - giving ade-
f quate smoothing
- with negligible huni.
Valve line up:—23x
FCL8G  Triode Pentodes.
1 . EZ80 as {ull wave rectifier. Two dual potentiometers
are provided for bass and treble control, giving bass and
treble hoost and ent. A dual volume control is used.
Balance of the left aml right hand channels can be
adjusted by means of a separate *‘balance’ control fitted
at the rear of the chassis. Input sensitivity is approxi-
mately 300m/v for full peak output of 4 watts per channel
(8 watts mono), into 3 ohm speakers. Full negative
feedback in a carefully calculated cireuit, allows high
voluine levels to be used with negligible distortion.
Supplied cornplete with knobs, chassis size 11in. w x 4in. x.
Overall height including valves 3in. Ready built and
tested to a high standard. Price £8,18.6. P. & P. 8/,

4-SPEED RECORD PLAYER BARGAINS
Maing models. All brand new in maker’s packing.
LATEST B.SR. C109/A21 4-SPEED AUTOCHANGER.
With latest ruono compatible cartridge £6.18,8, Carr. 65,
With stereo cartridge £7,19.6. Carr, 6/6.

LATEST GARRARD MODELS. All types available 1025,
2025, SP25, 3000, AT80, etc, S.A.E. for Latest Prices!
PLINTH UNITS cut out for tarrard Models 1023, 2025,
2000, 3000, 3500, etc. With rigid transparent plastic
cover. Hpecial design enables above models to be nsed
with cover in position, Also suitable for housing AT60
and 8P25, OUR PRICE £5,15.0 complete. P, & P. 8/6,

LATEST ACOS GP91/15C Mono Compatible Cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket,
30/-. P.&P. 16

SONOTONE 9TAHC compatible Stereo Cartridge with
diamond stylus 50/-, I, & P. 2/-. '
LATEST RONETTE T/O Stereo Compatible Cartridge for
EP/LP/stereo/78. 32/6, P. & P.9/-,

LATEST RONETTE T/O Mono Compatible Cartridge for
EP/LP/78 mono or stereo records on mono equipment.
30/-. P, & P. 2/

HIGH GAIN 4 TRANSISTO)
PRINTED CIRCUIT
AMPLIFIER EIT \

put in excess
of 1} watis.
All stan-
dard British
components.
Built on »
printed circuit panel size §'< 3in.
Generous size Driver and Output Transformers, Qutput
transformer tapped for 3 ohm and 15 ohm speakers.
Transiators (GET114 or 81 Mullard AC 128D and matched
pair of ACI128 o/p). 9 volt opcration. Everything supplied,
wire, battery clips, solder, etc. Comprehensive easy to
follow instructions and circuit diagram £/8 (Free with
Kit). All parts sold separately. SPECIAL PRICE 48/6.
P. & P, 3/-, Also ready bullt and tested, §5/-, P. & P. 3/-

3-VALVE AUDIO

AMPLIFIER HAS4 MX II
Desigued for Hi-Fi reproduc-
tion of recorde. A.C. Mains
operation. Ready built on
plated leavy gauge metal
chassig, size 71in w, X 4in. d. ¢
41in. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm
speaker, Separatce volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line, OQOutput 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Coruplete with knobs, valves ete.,
wired and tested for only £4,15,0. . & P. G/-.

HSL “FOUR” AMPLIFIER KIT, Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc, 79/8, P. & P, 6/-.

HARVERSON'S SUPER MONO AMPLIFIER

A super quality gram amplitier using a double wound fully
isolated mains transformer, rectifier and ECLS82 triode
le valve as audio amplitier and power output stage.

VERY POWERFUL COMPACT MOTOR
For 12y, D.C. operation. Ofi load econsumption approx.
100mA. Totally enclosed. Quiet in operation with high
starting torque. Overall size approx. 13"L » 11* dia.
Free shaft %\~ dia. 1"L. Ideal for Model Makers, etc.
ONLY 7/8 each P, & P, 1/-.
3 or more post free (A few Gv. versions also available).

Impedance 3 ohms. Qutput approx. 3:5 watts. Volume
and tone controls. Chassis size only 7in, wide x 3iu. deep x
6in, high overall. AC mains 200/240V, Supplied absolutely
Brand New, completely wired and tested with good
quality output transformer. FEW ONLY,

OUR ROCE BOTTOM 55/_ P &P
BARGAIN PRICE 8/-

Open 9-5.30 Monday
to Saturday
Early closing Wed. 1 p.m.

A few minutes from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, LONDON, S.W.I9 Tel. 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P, & P. CHARGES
QUOTED APPLY TO U.K, OKLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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NEW Mk.2 .
Psychodelic Lighting Unit

This new psychodelic lighting unit
offers even greater sensitivity than our
original unit, requiring typically only
1V r.m.s, for full drive. It features
higher input impedance circuitry for
less loading of speaker lines and is now
manufactured on professional fibre-
glass printed-circuit board material.

Drive voltage is derived directly from
amplifier output or across speakers.
The unit converts the audio frequency
signals into a three-coloured light dis-
play; the colour depending on the
frequency of the signal and the inten-
sity on the loudness of the audio
source,

Uses latest full-wave triac circuitry
and incorporates signal input level and
minimum ambient light leve! controls.
Will drive up to 1:-5kW per channel at
240V a.c. Complete printed-circuit
board assembly built and tested. Size
8%in - 64in ¢ 34in.

£17.10.0 net

INSTRUMENTAL
AUDIO EFFECTS

NOW AVAILABLE IN KIT
FORM

CREATE *PHASE" on your tape
recordings, records, etc., unique
electronic circuitry enables you to
create ' phase'" at the turn of a knob.
Just connect between pre-amp. and
power-amp. '

This is not waa-waa, white-noise or
swish but genuine phase-shift created
electronically. Input and output im-
pedances match to 10-50k(). Operates
from 9V battery. Complete printed-
circuit assembly, built and tested.

Size 4in, > 2%in. - 13in. 65/- plus 2/6
carriage.
OR 45/- plus 2/6 carriage in KIT FORM

plus 10/- carriage

SUPER *“FUZZ" UNIT. Connects
between guitar and amplifier. Oper-
ates from 9V  battery. Complete
printed-circuit beard assembly, built
and tested. Size 3tin. > 2%in. - gin.
65/~ plus 2/6 carriage. *

OR 45/- plus 2/6 carriage in KIT FORM
MAIL ORDER ONLY

S.a.c. for all enquiries

Dabar Electronic Products
98a Lichfield Street, Walsall, Staffs.

OSMABET LTD.

We make transformers amongst other thiugs
MAINS TRANSFORMERS

Prim 200/240V a.c. TX! 425-0-426V 260 mA, 6-3V
4ACT,6-3V 4ACT.l)—#l‘u\'3A,135/-;TX‘2.‘.’.50—0—‘.’50\'
150 mA, 63V 4A, CT, 0-5-6-3V 3A, 78/8; TX3&
300-0-300V 120 i, 6-3V 24, CT, 6:3V 24, 6-3V
1A, 78/8; TX 250-0-250V 65 mA, 6-3V 1:54, 42/;
MT1 200V 30 A, 6:3V 1A, 94/~; MT2 230V 45 mA,
6-3V 1-3A, 29/8; MTY V 60 mA, 6:3V 24, 37/6;
MT3 Prim 110/240V 250V 100 mA, 63V 24,

45/-.
MULTIVOLT TRANSFORMERS
Prim 200/240V a.c. OMT4/1 one tay
40-60V givi 5-10-15-20-25-3
10, 20-0-20, 30- 0-30V u d 3 wformer
2A OMT4/2, 67/6; OMTO/1 one tapped gee, 40 50-60—
80-90-100-110V. giving I0—'.‘0—30—40750760770~R0‘
90-100-110V, 10-0-10, ap—0- 20, 30-0-30, 40-0-40,
50-0-HOV a.c. 1A, 87/8.
LOW VOLTAGE TRANSFORMERS
Prim 200/240V a.c.: 43V 1-5A, 16/8
8A CT, 84/-; 12V 13A, 21/- F,
45/-; 18V 1:0A LT, 26/6; 24V 1-5A CT, 34
56/8; DA, 78[-; BA, 112/6; 124, 185/6,
MIDGET RECTIFIER TRANSFORMER
For FW rectifleation, size 13 2 - Fiin, Prim 200240V
a.c., output PPTI ¢ 9\ 0-3A, PPT2 12-0-12V
0-25A, PPT3 20-0-20V 0-154, 22/6 each.
OUTPUT TRANSFORMERS
Muilard 5/10 UL, 67/6; TV stereo U
PP3, 30/-; PP 11K /3% 150, 21/~
7/10W, 83/, 30W (KT66G, cte.) 3-15ohms, _'78/8;
50W (EL34 KT88, cte.), 185/-; 100W (E134 KT88,
etc.), 225/-; Standard 4-4W O/ 5K/3ohm or 10K/
3o, 14/6; auto matching tiansformer 10W, 3-8-15
ohm up or own, 15/-; 100V tine trans, to order.
LOUDSPEAKERS -
New, boxed, famous makes, 25W, 110/-; 30W, 130/-;
50W. 180/-; HBOW, 816/-; 100W, 350/-; EM.IL
13 8in, 10W, 3, 8 and t5ohms at 45/- each; Hi-Fi
13 % 8in, 10W speakers, fitted two tweeters and
crossover network 3, 8 and 150hms, 80/~ each.
LOUDSPEAKERS
Ex equipment 6in perfect, Blac, ete., 3ohng only,
10/~ each plus 3/— min. postage.
CAPACITORS i . i
Electrolytics, 1,000mF 25V, 4/6; 2.500mF 80V,
10/8; 6,000mF 16V, 4/6; 1.500mF 150V, 10/6;
10,000mF 25V, 17/6; 64k 450V, §/-; B0mlE 450V,
5/-; 32mF OOV, §/-; 1003 400mF 275V, 8/-; 60%
100F 450V, 7/8; 4mF 350V, 1/8.

Carriage extra all orders
§.A.E. ALL ENQUIRIES PLEASE, MAIL ORDER

ONLY

pped sev, 5—20-30—
~55-60, 10-0

L, 80/-; 3W
Multi ratio

46 Kenilworth Road, Edgware, Middx. HAS 8YG
Tel. 958 9314

DIMMASWITCH

i

¢ T
5 s

This is an attractive dimmer unit which
fits in place of the normal modern light
switch, The ivory mounting plate
matches modern fittingsand the control
knob is in bright chrome. An ON/OF
switch is incorporated to control 40-600
watts of all lights except fluorescents at
mains voltages from 200-250V, 50 Hz.
Competitive products sell at £4 19s 6d—
our price is £3 4s, We also offer at
£2 14s a complete kit of parts with in-
structions enabling you to build this
dimmer yourself.

The circuit uses a miniature RCA triac
and a diac triggering device to give
complete reliability, Radio interference
suppression is included.

Post and Packing 1/6d extra.

Please send Cash with Order to:

DEXTER & COMPANY
ULVER HOUSE, 19 KING STREET
CHESTER CHI 2AH
Tel.: Chester 25683

As supplied to H.M. Govt. Departments,
Hospitals, Local Authorities, ete.

AUDIO EFFECTS
S SHAW LANE, HALIFAX, YORKS.

Buy with confidence and obtain the right results.
Refunds without question if any of our products
fail to give 100°, satisfaction.

AMATEUR BANDS ALL TRANSISTOR
SUPERHET RECEIVER KIT. No fuss, vo drilling.
Just fit the components on our printed circmt. Slow
Motion tuning. Simple IF alignment. Perspex frout
panel. Push pull AF amp drives your 8 -15 ohm
speaker. Amp can be used separately. Designed to
accept a BFOQ signal. tses Denco plug in cmis
9T, 03 to 1-54 Mhz ST. 167 to 53 Mhz
4T. 50 to 153 Mhz 5T. 10:5 to 31-5 Mhz
Range 3T normally supplied with kit. Uses 4 Voit
battery. Easy step by step instructions. Complete
Kit. 28,19.6 plus 6/6 P.P. & lus. 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 special triggering
device. Ideal for all types of lighting, fires, motore,
drills, etc. Complete with box, power socket,
cables, ete. In kit form with easy to follow instruc-
tions £6.9.6, Ready built £9.48 plus5/6 P. P. & Ins.

REVERBERATIOR AMPLIFIER. Self contained
transistorised, battery operated. An entirely
different approach to  sound reproduction.
Normally, sound reproduction from a single source,
has 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 controls adjust volume and
reverberation. Simply plug microphone, guitar,
etc., in, and the output into your amplifier. Supplied
in a beautiful walnut cabinet 7iin ~ 3in ~ 4}in.
£10.4,0. P. P. & Ins. 6/-.

VOX SWITCH. 'This sound operated switch is ideal
for mobile TX work, tape recorder switching, etc.
You speak, it ewitches. High and wmedium imp.
inputs. AF take off point. Drives your 12 volt
relay. In kit form with full instructions 42/6,
Ready built, tested and guaranteed. 69/6 post paid.

METRONOME UNIT, Variable beat. Listen while
you play and keep in time. Easily built, pocket
aize with personal niini earphone. In kit form 27/6,
post pald, Ready built in an attractive polythene
case, 87/8 post paid.

MORSE OSCILLATOR, PC board, transistors, high
stab, components, battery carrier, ear piece. Adjust-
able tone. Just attach your key. Drives phones or
speaker. In kit form 17/8 post paid, Ready built
In similar case as above £7/6 post paid.

STRAIGHT FROM THE PRESS. Latest Muliard
manual: Audio Ampes, FM tuners, Stereo decoder,
Receiver circuite, Hi Fi, Tape, etc., ete. 32/6 post
paid.

TEXAS TRANSISTORS, Complementary symmetry.
Driver, NPN, PNP output. The set of three
ONLY 86/6 post paid.

Your local component stockist

ast Anglia

AGLE

lectronics

agle St.
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BATTERY ELIMINATORS

The ideal way of running your TRANSISTCR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER, ete, Types available: 6v, 9v, 12v,
18v (single output) 39/6 each, P. & P. 2/9.
9y + 9v: bv + 6v; or 4}v + 4lv (two separace
outputs) 426 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.5S. PRODUCTS (RADIO) LTD.
{Dept. P.E.), 3t Oliver Road, London, E.I7
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mentioned earlier, TTL logic is complemented by a
range of medium scale intergration packages, which
contain quite complex elements such as shift registers,
but for the moment we will concern ourselves with only
the “standard range’’ and its uses.

As with DTL-and RTL, the 54/74 series is available
in all three of the package outlines commonly used,
i.e. the reduced height TO-5 can, the dual-in-line
plastic pack and the hermetically sealed flat-pack,
although the TO-5 version is rather less common. The
dual-in-line pack (which is the most popular) is some-
times found with 16 pins, instead of the more usual 14,
to allow more freedom in the use of some of the more
complex elements.

GATE TYPES

A wide range of different gate packages are available
in this family, providing excellent flexibility when
designing a logic system. There are three extra gate
types in the range which are slightly different from the
basic gate, so perhaps it is best if we have a look at the
circuits of these first.

The basic logic convention used with TTL is positive
logic NAND (otherwise useful as negative logic NOR).
If the NOR function on positive *“1*” inputs is required,
it is necessary to invert those inputs before using a
standard gate to perform the Nor decision.

To overcome the possible waste of gates as inverters,
a positive logic NOR gate has been added to the TTL
range; the circuit of this is shown in Fig. 5.4, It is
left to interested readers to work out how the circuit
operates. The input and output arrangement is
standard, therefore the gate is completely compatible
with the rest of the range.

Another gate circuit available is the AND/OR INVERT
gate, which is really three gates connected together
inside the semiconductor chip, to form a versatile
building block which may also be described as a half
adder or exclusive-or gate. The circuit of this and
some of its many logic uses is shown in Fig. 5.5.

Expansion of the number of AND functions is allowed
.on some of these gates, and an expander is shown in
Fig. 5.6, connected to a gate of this type.

PULL-UP RESISTOR

The article dealing with DTL investigated the very
useful “wired-orR” function, which could be performed
with that family. With TTL this is not possible
because of the active pull-up emitter follower in the
output stage, which must not be shorted to ground, as
it would when using the wired-or connection.

To overcome this limitation, a TTL gate is available
without the usual “‘totem-pole” output stage, to enable
gates to be connected together with a single external
“pull-up” resistor, in the wired-or configuration.

This circuit (Fig. 5.7) does slow the response of the
gate, but this may be off-set by using a low value of
resistance. The fan-out of this gate is reduced to a
maximum of seven, but up to ten gate outputs may be
connected together in the wired-or function.

A list of gate packages is given in Fig. 5.8, which also
shows the pin connections. Pin connections for
i.c.s are always given as if you are looking down on the
top of the package. This catalogue is not complete
but it shows a useful cross section of the 74 range,

USING TTL GATES .
As with all branches of electronic design, there is a
certain amount of useful knowledge attached to the
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(a) Quadruple 2-input
NAND gate (7400N)

(c) Quadruple 2-input
NOR gate (7402N)

(b) Quadruple 2-input
NAND gate with open
collector output
(740IN)

(d) Quadruple 2-input
NOR gate with open
collector output
(7403N)

(g) Dual 4-input NAND
gate (7420N)

(i) Dual 4-input NAND
buffer (7440N)

(k) Expandable dual 2-
wide, 2-input AND/
OR INVERT gate
(7450N)

(f) Triple 3-input NAND
gate (7410N)

cyB izyn gl o fs

ol

TH2H314 1516

(h) 8-input NAND gate
(7430N)

o¥ol

(j) Dual 4-input expan-
der (7450N)

(I} 4-wide, 2-input AND/
OR INVERT gate
(7454N)

Fig. 5.8. Typical gate package outlines and their
connections in the 54/64{74 range




use of TTL which is not normally given in manu-
facturers’ data sheets, but is picked up by experience.
To save constructors at least some of this expensive
experience the following paragraphs are intended to
help to get the best from TTL.

Gate inputs may not always be needed to perform
the logic required, for instance, if one 4-input gate and
one 3-input gate is needed in one section of a design,
the cheapest package to use would be a dual 4-input
gate (7420 for example), but this leaves one unwanted
input. What should we do with it?

Anyone who has grasped the principle of TTL gate
operation will quickly realise that a logical one (high
level) voltage applied to the unused input will not
affect the gate operation for the three used inputs, but
there are several ways to achieve this. Connecting the
input directly to the positive supply seems a possible
solution, but this is permissible only if the supply never
exceeds 5-5V. This condition includes the noise or
transient spikes so often encountered.

If the supply does rise above 55V the emitter so
connected will break down like a Zener, destroying the
input transistor. For this reason, this solution is not
to be recommended unless a resistor of about | kilohm
is used in series to limit the current if breakdown occurs.

A better solution is to connect the unused input to
one of the used inputs, so that the two are driven in
parallel. This method does have the disadvantage that
it increases the load on the driving gate output, but in
about eight out of ten cases the driving gate will pro-
bably have some ‘‘fan out™ in hand.

HIGH

pulses while the gate passes through this transient state.
This effect is shown graphically in Fig. 5.9.

To prevent this most undesirable state of affairs, it is
necessary to keep rise and fall times to less than lus,
which has the effect of making the duration of the
indecisive state so small that the gate does not have a
chance to start oscillating. If it is necessary to drive a
gate from slow edges, such as those derived from 50Hz
mains, or unijuncticn timebase circuits, then a Schmitt
trigger should be used to provide the necessary steep
edge by regenerative action. A Schmitt trigger is
easily made from two TTL gates and one external
diode and resistor as shown in Fig. 5.10.

SWITCH DRIVE

It is often necessary to drive gates from mechanical
switches. Here again it is possible for the gate output
to produce more than one pulse due to the reproduction
of “‘switch-bounce™ present at the switch contacts.

The classic solution to this problem is to use a mono-
stable which produces an output pulse lasting longer
than the period of ‘‘switch-bounce”. Although TTL
monostables are readily available, they are quite
expensive, and there is 2 more simple method using only
two gates connected as a bistable.

The circuit of this arrangement is given in Fig. 5.11.
Two gaies connected in this way form a “latch”
bistable, which changes state when the switch is
operated. The first momentary contact causes the
change of state,.and any subsequent bounce has no
effect on the output. This method gives a high fan-out

Slow rise time J\/\/‘ @
input pulse "
Logical 0
203 s 0
e s input complementary
OUTPUTS outvuts
oscillation
HIGH — 6
resultant output BT
Tow ‘ switch
Fig. 5.9. Gate oscillation when  Fig. 5.10. Schmitt trigger using TTL gates Fig. 5.11. Two 2-input NAND

driven from slow rise edges
i

The best solution, although one which is likely to be
practical only in large systems, is to use a complete
spare gate as a driver for any unused inputs, by ensuring
its output is always at a high level. This is simply
achieved by tying all its inputs to ground.

Leaving a spare gate input open circuit will have the
same effect as connecting it to a high level input, but
this method, although apparently ideal, has an adverse
affect on noise immunity and propagation delay.

PREVENTING OSCILLATION

From what we have seen of gate operation it might be
thought that an input rise time of any length will
successfully cause the output to change accordingly;
this is true with one very important reservation. As
the input voltage rises or falls, it must pass through an
area of indecision, where the input is midway between
the high and low level states.

Under these conditions it could be said that the gate
is biased to operate as a linear amplifier of very high
gain. Any stray capacitance round the gate connec-
tions could (and usually does) cause the gate to oscillate
at a high frequency, giving rise to a string of narrow

910

gates cross connected to form a
latch

of nine from each of the two complementary outputs,
and may be used with several types of switch.

WIRING LENGTH

A consideration which is somtimes neglected when
wiring up a TTL circuit, and which can cause unforeseen
problems, is that of the maximum permissible Jengths
of interconnections. The very fast edges produced
when gates switch have a large high frequency content,
and so the interconnections between packages behave
like transmission lines, giving rise to reflections from the
remote end of the line.

The obvious way to prevent reflection occurring is to
terminate the end of the line with a resistance equal to
the characteristic impedance of the type of inter-
connection used. This impedance may be in the
region of 50 to 150 ohms for printed circuit or twisted
wire Tuns; it is not practical because of the load it
would impose on the gate driving the line.

As we cannot terminate the line it is inevitable that
reflections will occur. The only solution is to specify
a maximum length of line which may be used before this
problem can become troublesome. The period during
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ELECTROVALU

EVERYTHING BRAND NEW AND TO SPECIFICATION - LARGE STOCKS
All power types supplied with free insulating sets ENGLEF'ELD AMPLIFIER
IN914 1/3 3/3 40512 45/8 | BC147 3/8 BFYo! 4/3 Build it
1N3754 4/~ 22 9/8 | BC148 3/3 BSX20 3/9 12 + 12
IN4148 1/8 14/8 | BClay 3/6 BY164 10/~ or
4/ 8/8  BClsn 10/~ BY?238 3/8 25 + 25
1 8/ BC154 11/-  C106B1 14/8
5/6 8/ BC157 3/8 MC140 5/— [ Stereo amplitier in modular kit form (including cabinet)
5/8 11/- | BClaR 3/8 MJ480 21 12 watds per channel £38,9.0; 25 watts £58.15,0. Cabinet
2/9 3/8 | BCIpw 39 MJa81 277_ kit only £6. These prices nett. As recently reviewed
s 4/- | BC167 2/8 | MI191 30/~ | in Hi Fi Sound.
4'- 5/ BCl68 2/3 B
hH 7/6 ADI4 178 BC1y & Nicrios 18/e
4/8 9 19T N 5 e
HH 5/3 ADIGI/ADI62 nCI78 58| yKELi00 s JBAXANDALL
i = L $17¢ = -
A Uz fmnened) 1e/-pr. | WO $3 0 13 | SPEAKER SYSTEM
8/9 43 AFlid 7/-  BCI83L 2/ | 0491 1/8 | Designed Ly Peter Baxandall. Superlf
8/~ 4/3 | AF116 8/6 | BC184L g/8 0AY 13 repraduction for its size. Handles 10 wattyg
71 33 AFIIT 8/6 | BC186 0499 3/~ I with ease. Uses ELAC 150 59RM109
18/8 33 AFI24 7/8 s 1-21/:l speaker unit. Kit 813,12.0 nett.; huilt)
Y AFl27 /- - 8.
1373 g/g AF 130 ;/o BC214L zg [ #1988 nett
13/8 18/8 BCY70 17/8
10/8 8/9 BDI2I 23/9
11/~ 8/8 BDI123 106 |STEREO AMPLIFIER SA.10-10
2\"9"4 4/- 8/3 BDI2q 3/8 Developed from the very
42,3 8/8 | BF167 21: successful NA.8-8 amplifier
% t giving flrat class  stereo
5/8 418 amplification featuring
{3;3 ;;6 f$:3g; :{9 \ separate \'oll\m‘;c cont;ols {:ﬁr
= A5 /- each channel, bass and treble
10/9 10/8 ZTX501 5/~  controls. 10 watts per chanmpel into 6 to 8Q. Kit
11/8 "3 7/8 | ZTX502 6/~ 1£19.7.6 nett.; built 34,168 nett. Suitable 80 wide
3/8 g;g g;;g? g{g %;Q;g:‘! lg{_ range speakers available 218.15.0 each nett.
3/3 v 2 =
3;9 14/6 BCI25 12/-  BFX88 8/9 ZTX530 5/5
2N3700 3/5 37/- | BC12§ 12/- | BFY50 4/8  ZTX531 6/9
MAINLINE AMPLIFIER KITS
R E s l STO Rs RCA/BGS designed main amplifier kits. Input sengitivity
Values 500-700mV for full o%putihlto 80. o
5 t price Suitabie unreg,
Code Power Tolerance Range available lto® 10 10 99 100 up Power including components power supply kit
¢ 1/20W 50 K20 =220k Q El2 18d e mml:;h') 154 0»3 }32/‘ ne:: VDA-
4 b9 2022 2 - A
« Thw 5% 1'7!1»?3% o e 5‘&3 ﬁ }-;ﬁ jow 210//- nett 11’5/1
J W 10°, T Q 2 - p T0W 5
& i 560 $70-10M0 K24 3d 254 225d | LI L3820
(8] 1w 109, 470-10MQ El12 8d 5d 454
MO W 20 10Q-1M0 E24 8d 8d 7d
ww 1w 109 - 1/20Q 0-220-390 E12 154 all quantities 30 WATT BAILEY AMPLIFIER KIT
::’:: :ix’ 6:.. I:g }ghg l}-ﬂ? {gg :H :i::—::tf:::: gpncml stummer reduct;(l)n (to Sept. Sgth 1970, ou'lg)
W w 5% b 3 ensitivity 1-2V for full output into 8. Transistors
CODES: ( “carbon Al high stahility low nose. MO - metal oxile Electrosil TR3 ultri low nosse. WW « wire | poneitivity 12 £7.5.6 list, 26 only nett.  Transistars tor
woun essey . o Lo o . L . ., ] two channels £14,11,0 list 211 only nett. Capacitors an
vf““{f:slgEll. ) 28“2?5;0‘,[;3 4‘]’0 llllﬁla' 0, )1,‘;).1";?,‘;},?3&:':&(;"' 68, 82 and their decades.  FE24 denotes series: a8 E12 resistorlu t“:;m' oxide) ?olivl:?ﬁ:an?fl nett. Complete
plus , i 31,62, 7 a ades. unregulated power supply ki nett.
Pricesare in pence each for same ohmie value and power rating,
NOT wmixed values. (Ignore fractions of 1d on total rezistor | MULLARD POLYESTER C280 series
order.) 250V 20%: 0:01, 0:022, 0-033, 0-047, 8d ea.; 0068, 01, ZENER DIODES
g%;“‘{/ap}w',,uz 9: 1?5?’]1/1'2 'ﬁ'y, :FO‘ii{is. 1/5:0-47, 1/8; 5% full range E24 values: 400mW: 2-7V to 30V 4/8 ea,
P B/3; Tub, 2/9; 15ul, 4]2; 22,F. 478, 1W: 68V to B2V 9/- ea.  1-5W: $7V to 70V 12/~ ea.
INTEGRATED CIRCUIT AMPLIFIERS MULLARD SUB-MIN ELECTROLYTIC Clip to increase 1:5W rating to 3 watts (type 266F) 8d.
SINCLAIR IC.10 complete with instruction book giving €426 range axia l(;erl.;l/el.{a ;l‘;‘l;l . /’6 o
amplifier circuit details anil range of applications. 58/6 nett. ) 8 2 5, 25/6 R
4 ppli 164, B4 6.3, 64195 ]0/16 10’64 CARB(?N_ JI'I.MCI( PO'IfElNTIOME"I'ERS. long epindles.
PLESSEY SL403A. Only 42/8 each. 3W into 750 for 18Y 3 5/25, 32/4, | Double wiper ensures uinipuniynoise 1.
supply. Application data with two or more. .x 2/10, 32/46, . 50/40, 64/4, | Sinsle gang linear 200 to 1] 2/
64/10, 80/2:5, 80/ % 125710, 123/10, | $iugle gang log j;:gg (o o
By . A 2: 3074 y ual gang linear 0 2
;ggﬁg, 200/6-4, ’00'[0, _‘;0!4 . 320/8-4, 40074, Dui\ll gi\r;g log a "10“2 M0 g{:
) Log/antilog IOK 44 0 only
avecwwer swircres LowG seotes | || ance capaciTons
el 6t k | o High ripple current types: 1000/25 5.6; 100050 8/2; l‘\l“) U’Pie mn]: :'],A ll).l'. g l;:‘nn:g su('lﬂfg. cx'tm‘lzt/:%
SLIDER SWITCHES D.P.1).T. 8/~ each | 1000/100 16/3; 2000/25 7/4; 2000/50 11/4; 2000/100 28/9; | Please note: only decades of 10, 22 and 47 are available
2000764 L 2500, 9/6 2 5000/5 ; | within ranges quoted.
5800;’1’001%8‘ al()(]/(]‘glllf! 17/ Mllof?o%%.!g 2‘;/8:1630{?(%(/)}:}0 : ‘
44/-; 1000070 81/-.
CARBON SKELETON PRE-SETS
i IR AL AL A st MEDIUM RANGE ELECTROLYTICS Jmall high quaity, tape PR linear only 1000, 2200,
Round chrojae bezel red, auber, cles 479 cacn | Axialleads: 50/00 2= 100/25 8/ 100/50 2/6; 250/25 2/8: [ 1701, 1K, 2K2, 4K, 10K, 22 Tl s Rt e
Toggle switches, 250\ 154, Chrome dolly and | 330/25 2/8: 250/50 38, oOO/"a 3/8: 500150 4/8; 1000/25 S RIL O eRtcos o izentaliounting
chrome milled nut $.P.8.7.3/9; S.F.D.7.4/6; D.P.D.T.8/9; | 4/~ 1000/50 6/~ 2000/25
8.P.D.T. centre off 5. SMALL ELECTROLYTICS
Axial leads: 4-7/10, 4- ;/’a, 5/50, 1/~ ea. 10/10, 10/25, 1 COMPONENT DISCOUNTS
1‘(2/.:0 33/10, 50/10, 1/- 25/25, 25/50, 47/25, 10010, | 109 on orders for components for £5 or more. 15% on
§-DeC’s yut an eud (o “birdsuesting”. Comuonents just 20/10, 1/3 ea. orders for comportents for £156 or more (No discount on
plug in.  Saves valuable time. Use components again and nett items).
el et OBy B0 peratmmact T-DeC, | THE NEW ELECTROVALUE CATALOGUE | POSTAGE AND PACKING
Lx:ﬁrc.lﬁs&:i_ mpta?ny, nl-“a)li be un;ucl;\.nldule cycled. T-DeC | g pages—thousands of items—packed with information Free on orders over £2. Please add 1/6 if under. Over-
¥ post tree UL GRieEd EE.L 2/ post irce. Add 4/- ii sent overseas by air mail. seas orders welcome: carriage charged at cost.

Dept. PE11,28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
Hours: 9—5.30; Sat. 1 p.m. Tel.: Egham 5533 (STD 0784-3). Telex 264475
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LEARN HllW GOMPUTERS WORK WITH COMPUKIT

Compukit | is a practical do-it-
yourself teaching aid designed to
remove the mystery from digital

for fast, easy,
reliable soldering

Contains 5 cores of non-corrosive
flux, instantly cleaning heavily

oxidised surfaces. No extra flux computers. It is accompanied by
13 CORE SDLDER required. an illustrated easy-to-follow instruc-
tion book by a Fellow of the British
SAVBIT ALLOY THIN GAUGE Computer Society.
ALSO REDUCES SOLDER,

Ideal as a gift to amateurs, intelligent teenagers, etc.
Unassembled kit, complete Type CKI1/U £10.10.0 (P. & P. 6/-).
Assembled, fully tested, ready to use Type CKI/A £13.5.0 (P. & P. 6/-).

COPPER BIT WEAR.
Economically packed for
general electrical
«I> and electronic
S goldering. 75 ft.
j. 18 gauge on 7

ESSENTIAL FOR
soldering small components
and thin wires. High tin
content, low
melting point,
60/40 alloy, 170 ft.

FREE P. & P. for cash with order

= # 8 plastic reel. - 22 gauge on from LIMROSE ELECTRONICS (PE), Lymm, Cheshire
s"ln %/ Recommended - | D ' plastic reel.
i retail price 15/- solion Recommended
' a’, retail price 15/-
=

A RANGE OF
SOLDERS IN HANDY
DISPENSERS.

REF. ALLOY SWG

INVALUABLE FOR STRIPPING
FLEX, THE NEW AUTOMATIC
OPENING BIB WIRE STRIPPER
ANO CUTTER, easily
) adjustable for all
standard

on

diameters. Plasti¢

VEROBOARD

4A  60/40 18 3/-*
Size5 d covered handles
- Ve
wotra. Sevbit 18 3 T canyalapiusecd —the Universal Wiring Board—
ted) &5 as wire cutter. obtainable from your local Retailer

Recommended

15 60/40 22  A4-* :
retall price 8/6

*Recommended Price

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.

tndustrial Estate, Chandler's Ford, Hants

véu From Electrical and Hardware shops. If unobtainable, write to:

Cﬂ Multicore Solders Ltd., Hemel Hempstead, Herts.

G. F. MILWARD I MAIL ORDERS: DRAYTON BASSETT, TAMWORTH, STAFFS.
Wholesale/Retail : I 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339
RESISTORS: TRANSISTORS:
Carbon 4/4W 100 10/- | © P.NP. Untested. .. .. .. .. .. 50 10/
3W ... 100 10/ N.P.N. .. .. .. 50 10/
erewound Multltapped oo .. .. .. 10 10/- } Light sensmve (OCP71) . 5 10/-
1-3W .. .. .. .. 20 10/~ | Light sensitive diodes 10 10/
5IW .. .. .. .. .. 15 10/ 0C44 Mullard. 1st grade 4 10/-
10W .. .. .. .. .. 10 10/- 0C45 Mullard. 1st grade 4 10/-
PAPER CONDENSERS: 0C22 Mullard. 1st grade 2 10/-
TV types, 500V . ... ... 50 10/- 0C25 Mullard. 1st grade 2 10/-
Miniature . .. .. 100 10/- ?AN$3$22 . oo ; ::;-
ELECTROLYTIC CONDENSERS: T -
Mains radio/TV types .. .. . .. 10 10/- BY127 Rectlﬁers 4 10/-
Transistor types . . .. .. .. 20 10/- 1N4007 Rectifiers 4 10/-
Mixed high/low voltage oo .. .. .. 15 10/- STC3/4200V .. 09 .. ag ag oo 6 10/-
POLYSTYRENE CONDENSERS .. .. .. 100 10/ R A W
MULLARD POLYESTER CONDENSERS o 50 10/~ | WIRES o
SILVER MICA .. ... 100 10/- Solid core, insulated .. yards 100 10/-
WIRE-WOUND PRE- SET SL|DER$ .. .. 15 10/- Stranded core, insulated yards 50 10/-
VOLUME CONTROLS: Double, Mixed .. .. 5 10/- | SOLAR CELLS:
NUTS AND BOLTS: Mixed lengths/types Selenium, large. .. .. .. .. . 2 10
8BA. .. .. . . 100 10/~ | small. .. ... . 3 M08
6 B.A. 100 10/- | COAX
4B.A. 100 10/ Semi air spaced 15 yards .. .. 10/-
2B A T 100 100 gRYSlTAéL TAPE RECORDER MIKES .. .. 1 10/
METAL SPEAKER GRILLES: 74in » 3tin .. 6 10/- | EARP f,,ugs_. L s e
V.H.F./F.M. TUNERS: Need ECC85 .. .. 2 10/« With 2:5mm plug .. ., .. .. .. 4 10/-
VEROBOARD : Cutter + 5 24in x 1in Bds. 10/- | With 3:5mm plug oo 4 10/-
FREE ! FREE ! FREE! ONE PACK EXTRA INCLUDED FREE WITH ORDERS VALUE (5. THREE PACKS EXTRA FOR £10 ORDERS.
G. F. MILWARD, Drayton Bassett, Tamworth, Staffs. Postage {minimum) per order 2/-.
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SILICON
DIODES

TTL gate driven by an operational
(a) The two. diodes clamp the input
(b) :The Zener
diode limits the swing to +4-7V and —0-6V

Fig. 5.12.
amplifier.
voltage to 56V and —0-4V.

which reflections will not affect gate operation is set by
the propagation delay time, which is typically 13ns.

As the speed of an cdge travelling down a typical
interconnection is about 6in per nanosecond, the
maximum allowable length is regrettably quite small.
In fact, manufacturers recommend a maximum of 6
to 10 inches, but in the light of the facts laid out above
it may be possible to-extend this slightly.

Of course, in very large commercial systems, such as
computers, it is often necessary to use interconnections
many feet in length. To facilitate this there is a special
series of TTL packages called “line drivers™ and “line
receivers’” available,

OPERATIONAL AMPLIFIER DRIVE

It may be necessary to drive the input of a TTL gate
from some other kind of circuit, such as an operational
amplifier, which uses much higher supply voltages,
and which consequently has a much higher voltage
swing at its output.

TTL inputs must not rise higher than 6:5V or go
negative with respect to the ground line, so when inter-
facing with this sort of circuit it is necessary to prevent
these ratings from being exceeded. Two methods of
achieving this are shown in Fig. 5.12, where a TTL gate
is connected to the output of an operational amplifier.

In Fig. 5.12a, two silicon diodes are connected to the
gate input so as to clamp the input voltage to between
+5-6V and —0-6V; one or other of the diodes conducts
when the amplifier output swing is outside these limits.

In Fig. 5.12b, a single Zener diode is used to limit
the swing to +4-7V and —0-6V, the Zener conducting
in the reverse direction on positive excursions, and in
the forward direction on negative excursions.

INCREASING FAN-OUT

One last hint, should it be necessary to have a fan-out
of greater than ten, it is quite permissible to parallel
the outputs of several gates, provided that their inputs
are also paralleled. A better solution if a much greater
fan-out i1s required, is to use the special buffer gate,
which will drive up to 30 loads, and, incidentally, can
be used to drive longer transmission lines than a stan-
dard gate if a ground plane or twisted wire line is used.

The buffer gate was not treated separately in the
circuits section, as its principle of operation is exactly
the same as that of the basic gate, the main difference
being the use of smaller resistor values to obtain more
drive for the high current output stage. .

Next month—practical TTL binary full adder.
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...SUCH AS . ..

a digital clock using logic i.c.s.
Indeed, not merely to ta/k but to do.

The opportunity presents itself
NEXT MONTH when we commence publication
of this up-to-the-minute design.

AND
... OF SHIPS AND SEA . ..

OPERATION SEA SEARCH

A novel war game

PRACTICAL
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ORDER YOUR COPY NOW'!
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A SELECTION FROM OUR POSTBAG

Correspondents wishing to have a reply must enclose a stamped addressed envelope. We
regret we are unable to guarantee a reply on matters not relating to articles published in

the magazine.

Sir—In  PrAcTICAL  ELECTRONICS
(June 1970) I notice one of your
readers bemoaning the lack of infor-
mation available on semiconductors.

For some time now we have been
providing our mail order customers
with a data sheet service, and the
popularity of this service is evidenced
by the fact that we have supplied
15,000 copies of data sheets since
installing our new high speed electro-
static copier in January this year.

Due to the high cost of re-produc-
ing this data, and of maintaining
an extensive library, it is not practic-
able to pack data sheets with every
single transistor. The information
on any one transistor can run into
seven or eight pages.

I thoroughly agree with your
reader’s comments regarding some-
what ridiculous duplication of part
numbers. [ am sure all of us in the
industry wish there was some way
around this thorny problem. Mean-
time, we have to continue to stock a
colossal number of types of transistor,
many of which do the same job as
each other.

P. F. Clarke G3LST,

Managing Director,

LST Electronic Components Ltd.,
Brentwood.

Progressing

Sir—I am writing in the hope that
you may be able to help solve a prob-
lem that partially concerns your
beginners series ‘‘This Way To
Electronics™.

I wish to take up practical elec-
tronics as a hobby, but knowing very
little about the design of circuits with
view to construction, I have gone
somewhat aground. In the past I
have had to rely on books, but up
until now I have not come across any
one book that seems to satisfy my
needs.

In your wide experience have you
come across a book that will explain,
in layman’s language initially, the
design and practical construction of
circuits with ample reference to the
calculation of circuit component
values. From this to progress to
more complex circuit designs involv-
ing the derivement of pluses, bias’s,
etc. but still outlining the practical
choice of components.

914

Technical queries cannot be dealt with on the telephone.

And finally to end up with the
design of quite complex circuits, such
that to any one who diligently follows
the advice in the book, can, by the
time of completion, be both confident
and competent enough to design
and construct his own equipment.

But does such a book exist? What
I ask for is one that covers such a
huge field that I find it not hard to
appreciate the reasons why I have
yet to see one.

W. K. Bennett,
Bradford,
Yorks.

Naturally, we are very sympathetic
towards beginners and do understand
many of their problems.

| should explain that the series “'This
Way"’ deliberately excluded
mathematical calculations, and was in-
tended to present a descriptive treat-
ment of the subject. As such | think
it has served a very useful purpose.

This article should not be seen just
on its own. We have published, on
various occasions, other articles dealing
with the theory of electronics circuitry.
For example, | refer you to the “Demo
Switching Circuits” series, in which
the full mathematical treatment was
given.

| am afraid it is impossible to recom-
mend any one particular book which
will give you all you ask for. There
are so many publications available, yet
no single volume: appears to be the
ideal one, covering all aspects. | think

Pick-up vibrations

Sir—Mr. L. F. Dickson’s article
(September 1970) describes the con-
struction of a Magnetic Guitar
Pick-up, but omits one important
point, that is spurious note emission
(also called second string vibration).

Before dealing with this point, a
few words about the operation of
such pick-ups. This is probably old
hat to most P.E. readers, but is
worth repeating. Magnetic pick-ups
follow Fleming's law of electro-
magnetic induction. When a string
is plucked it vibrates in the field of
the magnet beneath it (see diagrams);
this produces eddy currents in the
string which in turn produce mag-
netic fields around the string. These
fields in their turn produce an in-
duced current in the pick-up coil
which is fed to the amplifier.

If in the making of a pick-up, two
of the magnets (or more) have unlike
poles together, as in Fig. la, their
fields will combine as shown. This
means that the corresponding strings
will vibrate .in one combined field
instead of -two separate ones. So
when one string is plucked, the other
will start vibrating in sympathy due
to the changes in the strong field
caused by the two magnets, and so
a spurious note will be produced.

This can be reduced, by ensuring
on construction that all the magnets
have like poles in the same direction.
There will always be a tendency for
second string vibration due to the
magnetic field produced by a vibrat-
ing string, but this field is so small
that it cannot have much effect on
adjoining strings and can be ignored,
see Fig. 1b.

Another source of unwanted notes
is the common coil winding, but it is
impractical to give each magnet its
own individual coil, so this has to be
put up with. In fact the same argu-
ment for ignoring it applies, as the
field, due to the coil, is also very
small.

that if you continue to read our A. D. Jones,
magazine, over'a period of months, you Maidstone,
will find that the articles we publish Kent.
are covering your needs.—Ed.
VIBRATION OF SPURIOUS VIBRATION OF
PLUCKED STRING ADJOINING STRING
—— STRING MAGNET
< e o o )
= e
==\
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BSR 4-SPEED SUPERSLIM
AUTO RECORD CHANGER

Playe 12°, 10" or 7" records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
guarantee. Size 13}
11}in. Above
motor board 3jin,
below 2iin. AC 200 250v.

with STEREO/MONO XTAL

£7

BSR UA70 Stereo/Mono Transcription
Auto Changer. Calibrated Stylus Pressure,
BSR Minichanger UA50 Stereo/Mono.
Plays 127, 10" or 7" recorda.

Post
5

£14

Bize 12 ~ 8Jin. AC 200/250v. Post5, .

GARRARD PLAYERS with Sonotone 8TA Cartridges.
Btereo Diamond/Mono Sapphire. SP25 Mk II £15.
AT60 Mk II Stereo £15. Model 3000 Stereo £13, Post 5, -,
RECORD PLAYER PORTABLE CABINET 75/_
8pace for amplifler and autochanger, Post5 -.

RCS DE-LUXE 3 WATT AMPLIFIER. Ready made tested.
2-stage with triode pentode valve, 3 watts output. Tone and

volume controls. Isolated mains translormer. Knobs,
loudspeaker, valves ECL82, EZ80. Response

50-12,000 cps. Sensitivity 200mV. Post 5/ .

RCS 2 WATT AMPLIFIER with loudspeaker and £3

valves UCL82 and UY85. Post 5/—,

R.C.5. TEAKWOOD BASE Ready cut out for 77/6
mounting (state player make and model).

R.C.8. PLASTIC COVERS FOR ABOVE BASE. 77 16
Durable tinted plastic, attractive appearance. /

EMI PICK-UP ARM. Complete with mono cartridge 29/6.
EM] JUKNIOR 4 SPEED RECORD PLAYER. Mains £3
operated motor, turntable and pick up. Post 5/-.

GP87 19/6, ACOS

HI-FI PICK UP CARTRIDGES

GP84 55,-; GPB3 45/-; GP91 30/-;

L.P. only 10 8. All standard fixing complete with stylus.
CRYSTAL MIKE INSERTS

14~ dia. 9/6. ACOS 11" dia. 12/6. BM3. 1" dir, 9/8

PORTABLE AMPLIFIER

Portable mini p.a.system.
Many uses — ideal for
Parties, or as a Baby
Alarm, Intercom, Tele-
phone or Record Player
Amplifier, etc. Attractive
rexine covered cabinet,
size 12 - 9 4in,, with
powerful 7 4in. speaker
and four transistor one watt -
power amplifier. Uses PP9 battery. 5 -
Brand new with famous makers’ guarantee. 75/_
Post 5/-. 4

WEYRAD P50 — TRANSISTOR COILS
RA2W Ferrite Aerial ..13/- | Spare Cores .......... 6d.
A Driver Trans. LFDT4 ..
8/7 | Printed Circuit, PCA1 ..10/-
8/7 | 1.B. Tuning Gang ....

e

mkod 8 5 lin, 5/-
VOLUME CONTROLS | 80oi= Coax 9a. ya.
BRITISH AERIALITE

Long spindles. Midget Size

5 K. obms to 2 Meg. LOG or

AERAXIAL-AIR §PACED
40 yd. 28/-; 60 yd. 40/-,

LIN. L/S 3/ D.P. 5/-
b FRINGE LOW LOSS 2/_
Edge 5K. S.P. Transistor, 5/-. | Ideal 625 lines i yd.

WIRE-WOUND 3-WATT POTS.| WIRE-WOUND 3-WATT
8mall type with small knob. b
Values 1002 to 30 K., 5 -

Carbon 30 K to 2 meg. /

VEROBOARD 015 MATRIX
2} 5in. 3/8. 2} ¢ 3%in. 8/2. 82 - 3%in. 3/8. 3! 5in.5 2.

EDGE CONNECTORS 18 way 5/-; 24 way 7/6.

PINS 38 per packet 3/4. FACE CUTTERS 7/8.
S.R.B.P. Board 0'15 MATRIX 2}in. wide 6d. per lin.,
32in. wide 9d. per lin.; 5in. wide 1/- per lin. (up to 17in.).
S.R.B.P. undrilled ,\in. Board 10  Sin. 3/-,

BLANK ALUMINIUM CHASSIS. 18 s.w.r. 2lin. gides,
7x4in., 8/-; 11 3in., 7/6; 11: 7in. 9/6: 13 - Pin., 10/8;
15 <14in., 15/-; 9 7 2in,,8/8; 14 11 2in., 14/6.

ALUMINIUM PANELS 18 s.w.z. 12 12in. 6/6; 14 9in,
5/8; 12x8in. 4/6; 10 7in.3/8; 8 6in.2/6; 6 4in..1/6.

liinch DIAMETER WAVE-CHANGE SWITCHES. 2 p. 2-
way, or 2 p. 6-way, or 3 p, 4-way 4/8 each. 1 p. 12-way, or
4 p. 2-way, or 4 p. 3-way 4,8 each. 1 inch DIAMETER
Wavechange * MAKITS 1 p. 12-way, 2 p. 6-way, 3 p. 4-
way, 4 p. 3-way, 6 p. 2-way. 1 wafer 12/-, 2 waler 18/, 3
waler 24/, 4 wafer 30-, 5 wafer 36/-, 6 wafer 42/..

TOGGLE SWITCHES, sp.2/6; sp. dt. 3/6; dp. 3/6; dp. dt. 4/8

ALL PURPOSE HEADPHONES
H.R. HEADPHONES 2000 obms Super Sensitive.. 35/-
LOW RESISTANCE HEADPHONES 3-5 ohms.... 39/6
DE LUXE STEREO HEADPHONES 8 ohms ... .. 85/ -
“THE INSTANT"
BULK TAPE
ERASER AND
RECORDING _~
HEAD ; 47/6
DEMAGNETISER KT Post 2/8

200/250 7. A.C. Leaflet 5.A,E. Vo
Minimum Post and Packing 2/6.

RETURN OF POST DESPATCH.

GENERAL PURPOSE TRANSISTOR
PRE AMPLIFIER BRITISH MADE
for Mike, Tape, P.U., Guitar,

* *

Battery 8-12v. or H.T, line 200-300v, D.C. operation. Size
137, 11" 1" Response 25 c.p.s. to 25 Kc/s, 26 db gain.
For use with valve or transistor equipment.
Full instructions supplied. Brand new. |7/6 Post
Guaranteed, Details §.A.E. 2 6.
NEW TUBULAR ELECTROLYTICS CAN TYPES

50 oo 100/25V .. /= | 16 +16/500V 11,-
4/350V .. 2/6 | 250/25V 2/8 | 50+ 50/350V Ti=
8/450V .. 2/6 | 500/25V .. 4/- | 60+100/350V 11,8
18/450V .. 3/- | 8+8/450V  3/6 | 32 4 32/250V 3,6
32/450V .. 4/- | 8+16/450V 4/- | 32 432/450V 86
25/25V .. 2/- | 16+416/450V 5/- | 32-- 32-|- 32/350v. 8/8
50/50V .. 2/- | 324-32/350V 5/- | 100450 +50/350v.9/6

SUB-MIN. ELECTROLYTICS. 1, 2, 4, 5, 8, 18, 25, 30, 50, 100,
200mF 15V 2/-; 500, 1000mF 12V 3/6: 2000mF 25V 7/-.
CERAMIC. 1pF to 0.01mF, 8d. Silver Mica 2 to 5000pF, 0d.
PAPER 350V-0-1 9d, 0-5 2/6; 1mF 3/-; 2mF 150V 3/-.
500V-0-001 to 0-05 9d; 01 1/-;: 0-25 1/8; 0-47 5/-,
1,000V-0-001, 0-0022, 0-0047, 0-01, 0-02, 1/6; 0-047, 0-1, 2/6.
SILVER MICA. Close tolerance 1°,. 2-2-500pF 1/6; 560-
2,200pF 2/-; 2,700-5,800pF 4/-; 6,800pF-0-01, mid 8/-; each.
TWIN GANG. “0-0 208pF +176pF. 11/-; Slow motion
drive 365pF +365pF with 25pF +25pF, 11/-; 500pF slow
motion, standard 8/-; small 3-gang 500pF 22/-.

SHORT WAVE SINGLE. 25pF, 50pF, 11,-,

CHROME TELESCOPIC AERIALS 23in. Swivel base 5/-.
TUNING. Solid dielectric. 100pF, 300pF, 500pF, 7/- each.
TRIMMERS. Compression 30, 50, 70pF. 1/-;

100pF, 150pF, 1/8; 250pF, 1/68; 800pF, 750pF, 2/-; 1000pF.2/6.
RECTIFIERS CONTACT COOLED hall wave 60mA 7/6;
85mA 9/8. SILICON BYZ13 6/-; BY100 10/-.

Full wave Bridge Rectifiers 75mA 10/-; 150mA 19/6.
EX-GOVT. RECTIFIERS 250v. 200mA 8/-.

NEON PANEL INDICATORS 250v. AC/DC Red or Amber 4,-.
RESISTORS. Prelerred values, 10 ohms to 10 meg.
dw,iw,lw,20%3d.;1) w,8d.;2w. 1/-; } w. 10% 8d.
HIGH STABILITY. ! w. 2% 10 obms to 10 meg., 2/-.
Ditto 5%. Preferred values 10 ohms to 22 meg.. 9d.
WIRE-WOUND RESISTORS 5 watt, 10 watt, 15 watt,
100hms to 100K. 2/- each; 2! watt. 1 ohm to 8-2 ohms. 2/-

Q MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw and key
din. 18/ iin. 176  1iin. 19/6 1lin. 24/~ 2.3 in. 44/3
tin, 16/8 lin. 19/6 1iin, 20/8 1l}in. 29/- 2iin. 57/3
tin. 16/8 1 %in. 19/8 1}in. 21/6 2in. 89/8 lin. 5q. 36/6

TRANSISTOR MAINS POWER PACKS, FULL WAVE
9 volt 500mA,  Size 4! 2} «2in. Metal case. 78/_
Crackle finish. Output terminzls. On/off switch.

Half Wave § volt 50mA. Size 2. 1iin. Snap terminals 36/~

MAINS TRANSFORMERS .’
5/- each
250-0-250 50 mA. 8.3 v. 2 amps, centre tapped 22/
250-0-250 80 mA. 6.3 v. 4 amp, g 28/-
250-0-250 80 mA, 63 v.3.52.63v. 18,015 v.2a. 38/-
350-0-35080mA. 6.37.3.54.83v.1a,0r5v.2a. 38/~
300-0-300v. 120 mA., 6.3 v. 4 a. C.T.; v. 2a. 50/-
MINIATURE 200 v. 20mA., 6.3v.14.2} 2 -1iin. 15/-
MIDGET 220 v. 45 mA,, 8.3 v. 22. 2] -2} <2in. .. 18/~
HEATER TRANS. 63 v.1la....... ............ 10/8
Ditto tapped sec. 1.4v.,2,3,4,5,63v. 1 15/6

v ismp, .. ,
GENERAL PURPOSE LOW VOLTAGE. Outputs 3, 4, 5,
8,8,9,10,12,15, 18,24 and 30 v. at 2a. ........ 8/
1amp, 8,8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60. 38/-
AUTO TRANSFORMERS 0-115-230 v. Input/Qutput,
60w. 18/6; 150w. 38/-; 500w. £5; 1000w. £12.
CHARGER TRANSFORMERS. Input 200/250¢v
for 6 or 12v., 1} amp., 24/-; 4 amp., 38/..
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12v. outputs. 1{amp.8/-; 2amp. 11/-; 4 amp. 17,-.

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

BALANCED TWIN FEEDERS 1/- yd. 80 ohms or 300 ohms.
JACK SOCKET Std. open-circuit 2/8, closed circuit 4/6;
Chrome Lead Socket 7/8. 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
38-pin 3/6; 5-pin 5/-. DIN PLUGS 3-pin 3/8; 5.pin 5/-.
VALVE HOLDERS, 1/-.; CERAMIC 1/8; CANS 1/-.

E.M.I. 131 X 8in.
LOUDSPEAKERS

With flared tweeter cone and ceramic
magnet. 10 watts.

ALL MODELS *BAKER SPEAKERS" IN §TOCK

BAKER 12in MAJOR £9

o 2 30-14,500 c.p.s., "12in

. x i double cone, woofer and
3 tweeter cone (ogether
with a BAKER ceramic

magnet assembly having
a flux density of 14,000
gauss and a total flux of
145,000 Maxwells. Bass
resonance 40 ¢.p.s. Rated
20 watts. State 3 or 8 or
15 ochm. Post Free.

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

with tweeter,  crossover,
usiractions, £11.10.0
BAKER " GROUP SOUND » SPEAKERS -8 or 15 ohm,
‘Group 25°' ‘Group 35°' ‘ Group 50°
o 67 Rmh 69 gum €19

TEAK HI-FI SPEAKER CABINETS. Fluted wood front.
For 10 or 12in round Loudspeaker ............ £9.0.0.
For 13 8in or 8in round Loudspeaker .. £5.0.0.
For 10 - 6in or 8!in round Loudspeaker ........ £4.0.0.
LOUDSPEAKER CABINET WADDING 18in wide, 3/- 1t

TWO-WAY CROSSOYER NETWORK 3,000 c/s
With varigble tweeter attenuator giving aceurate high/low
frequency balance. Mounted on panel 5lin. : 4in. with
conirol knob, tweeter and woofer leads and input 38/_
terminals. Suitable for 3 to 8 ohm impedance. Post 2/-.

Horn Tweeters 2-16ke/s, 10W 8 obm or 15 ohm 29/6.
De Luxe Horn Tweeters 2-18 Ke/s, 15W, 168 ohm 59/6.
ELAC Moving Coil De Luxe Cone Tweeters 3/8/15 ohm 35/-,
TWOQ-WAY 3000 ¢.p.s. CROSSOVERS 3 or 8 or 15 obm 19/-.
SPECIAL OFFER! 80 ohm. 2}in, 2in. dia.; 35 ohm, 3 in.
25 ohm, 3in, dia.; 8 4in: 8 3in; 8 5in.1 7/6 EACH
15 ohm, 3{in. dia.; 7 4in; 8 - 5in. TYPE
8ohm B 4in; 3 ohm, 2}in, 3in, Sin. 5 3in, 7 4in.
LOUDSPEAKERS P.M. 3 OHMS, 6lin 22/6; 8 5in, 25,-;
8 -2lin 18/-; 8in 35/-; 10 ~ 6in 38/-.

Sin. WOOFER. 8 watts max. 20-10,000¢ps. Bor 150hm. 38,-.
ELAC 8 in, De Luxe Ceramic 3 obm or 15 ohm 50/
RICHARD ALLAN TWIN CONE LOUDSPEAKERS
SPECIAL OFFER 8 or 10 or 12in Twin cone 3 or 15 ohm 39/6.
OUTPUT TRAKS. EL84 etc. 5/-; GOODMANS 4 watt push-
pull 3/8/15 ohm 17/8; MIKE TRANS. 50:1 5/

SPEAKER COVERING MATERIALS. Semples Large S.AE.

VHF-FM TUNER FRONT END
88-100 Mc/s
Transistor FM  tuner
oscillator and frequency
changer printed circuit.
Slow motion tuning gang
condenser. Ready wired
and tested including two
transistors AF124 and
AF125. A total of 20
components, Size 2! -2

2in, Requires LF, and
Detecter stages 10.7 M/cs,
8 Volt. Connection details
supplied but we have no
further information
Free available,

ALL EAGLE PRODUCTS

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

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

BARGAIN 4 CHANNEL TRANSISTOR MIXER.

Add musical highlights and sound eflects to recordings.
Will mix Microphone, records, tape and tuner

with separate controls into single output. 9 volt.

BARGAIN FM TUNER 88-108 Mc/s 8ix Transistor. 8 volt.
Printed Circuit. Calibrated slide dial tuning. £ I 0
Walnut Cabinet. Size7 - 5  4in, £7 |

Post

45)-

Post free.

£4

BARGAIN FM TUNER as above,
Chassis only, less cabinet,

. 45 b FM STEREO MULTIPLEX ADAPTOR for above or
gl.n.).: ﬁ)!,oog 22;::, 45 /- reneral use. Ready made with 4 transistors, 8 diodes £5
State 3 or 8 or 15 ohm. Post 2/8 BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 ] ()
Q'}ni with twin tweeters. £4 Push-Pull Ready built, with volume control. 9v, .
ith crossover. 10 watt. 510 BOOK
% RADIO BOOKS % (Postage 9d.)
State3or8or15ohm. __ Post2/8 | pyyctical Radio Tnside Out ... 4/
Recommended Teak Cabinet £5 Practical Stereo Handbook ... 3/68
Size 16 10 B8in. Post 2/8 Supersensitive Transistor Pocket Radio 3,6
Radio Valve Guide, Books 1, 2, 3, or 4 ea. 5,- No.5 ez, 6/-
MINI-MODULE T.V, Fault Finding 405/625 lines 8/8
Transistor Communication Sets 8/-
LOUDSPEAKER KIT Wireless World Radio Valve Dafa 10/-
Tnmilt’gr Circuits for R];dido Controlleld lb!tog’els = 13’5
- - Valves, Transistors and Diodes equivalents Manual... 10/
O A 65/ R SCEL Coil Delignl;‘n%Cons!mction o . .y-
Triple speaker system combining on resdy cut baffle. Hartley on Hi-Fi Radio Tuners - . 5/
i in. chipboard 15 in. : 8] in, Separate Bass, Middle 22 Circuits for Micro-Alloy Transistors §/-
and Treble loudspeakers and crossover condenser. The Practical Car Radio Installation - 8-
heavy duty 5 in, Bass Wooler unit has a low EM.I TAPE MOTORS. 120v. or

cone, The Mid-Range unit is specially designed to add
drive to the middle register and the tweeter recreates the
top end of the musical spectrum, Total response
£0-15,000 cps. Full instructions for 3 or 8 ohm.

TEAK VENEERED BOOKSHELF ENCLOSURE.
16 x 10 :: 8 in, Modern Scaudinavian )
futed frout design for Mini-Module. . £5 Posts)-

HI-FI STOCKISTS.

CUSTOMERS FREE CAR PARK.

240v. AC. 1,200 r.p.m. 4 pole 135mA.
8pindle 0-18%:< 0-75in. Size 3] . 25 /m
2! - 2iin, (illustrated). Post /6. /
BALFOUR GRAM. MOTORS,
120v. or 240v. AC, 1200 r.p.m, 4 pole
50mA, Spindle 3 : 3/20. Size |7/6
2% .22¢ <1}in, Post 2/6.

CALLERS WELCOME.

RADIO COMPONENT SPECIALISTS 37 WHITEHORSE ROAD, CROYDON

pen 9-6 p.m. (Wednesdays 9-1 p.m., Saturdays 9-5 p.m.)

List 1]-.

Practical Electronics November 1970

Written guarantee witl, every purchase, (Export: Remit cash and extra postage.) Buse

s 133, 68 pass door. S.R. Stn. Selhurst.

Tel. 01-684-1665
915




MAIL ORDER SHELF UNIT

DEPT - b Two teak finish shelves on a black frame

" * s (overall gize: 28in < 25in < 12in). 1deal for
b . hi fi equipment: amplitiers, speaker cabinets,

RADIU lT[] ¢te. The perfect answer for housing unit

>, audio ard equipment. This unit is wall

mounting.

1% 40 MAYES ROAD. N11 611 ses 3008 X 50/- russior. v

PSYCHEDELIC LIGHT CONTROL UNIT BATTERY CRESCENT CASSETTES

% Three Channel: Buse-Middle—Treble. Top quality casseties at unbeatable
- \ Fach channel has ity own seusitivity ELIMINATOR prices (complete with standard storage
control. Just connect the input of this case):  C60 -~ 7/8. €90 ~ 12/8.
unit to the loudspesker terminale of an | pjug vour Transistor €120 - 17/8. Plus 1/~ P. & .
amplifier, and connect three 230V up to Radio, Amplitier, Cas-
/ 500W lumps to the output terminals |gette, etc., into the a.c
of the unit, and you produce a fascinating 1 gh; sugh this compact eli .
soundlighi diaplay” (Al coaranteeds | Simin 3in apirox. . 44V 20[6, IMPORTED PANEL METERS
) . , -10s. Plus 7/6 1 & GV 20/6, 9V 20/, 7!V complete | KA-38C 3qin - 1gin.  50uA
1f you require mare inforimatian please send £.A.E. with cable aml plug for Philips | 10028, ‘_,OOLA 1131/‘\" 5M‘;A: KAGSC  3hin . 3k, BOOV,

Cassette. 39/ Plus 2/~ P. & P. |5 meter 1M/A, 300V, All at H meter B00uA, IM/A. Allat
HIGH QUALITY IMPORTED HEADPHONES dachs 29, Plus 1/ 39[ Plus 1/6
P& P P. &P

0, .
.\."""5

g.gggg ::: {ngﬁg 1.;);‘71% TTC b All modern design and made to high standards.
Plus 2/~ P. & I'. per pair G1105 MAINS TRANSFORMER
Pused Primary 240V. Seconary BRITISH RECORDING TAPE
220V at SO0M/A, 63V at 1A,
CHROME TV STAND This transforiner i)s < of the tinest quality {all guaranteed). Jin 600ft,

8/8 each, 3 for 24/-. 5%in 900ft, 10/- exch,
3 for 28/8. 7in 1,200it, 11/8 each, 3 for 33/-.
Please include 1/t on each order for P. & P.

28in - 8Lin ~ 16in high. This modern design | jhade to a very high
TV stand would an ideal hase for a coffee | gtandard and  i8 o
tuble sand is a ha 1 at mmallsize: 2in % 2%in

32/6 Plus 5/~ P. & P. ?.l'f\"|2/6 [AISEY=

COMPONENTS CORNER

SOLID STATE BLOCK MODULES 8in .. 6in one sided printed circuit boart . 2/- each
Phono pre-amp E1311: i 3 R 28db: BY 100 type rectitier 800 p.i.v. 750M/A 3 3/3 each
max. out, 3-volt; in, 50. R Y 4 pin transistor holders . . 8d each
P Tupc pre-imp E13 €. 2tin 80 ohm loudspenker 5/8 each
Mic. pre-amp E1313, hove. 224in 25 ohm loudspeaker oo 5/8 each
Power amplitier E1314: input, 1,000 ohioss; = il 2%in 8 omn loudspeaker .. . 8/8 each
gain, 20db, 300M/W; power, Y-volt d.c. EMI LOUDSPEA KER 450 {U* battery holders (blue plastic) 1/- each
Electronic organ, tone osc. E1315: tone freq., | 10 watte, 13in > 8in 4 two 22}in Flick switches 13in dolly mains type . 3/6 each
200 1hHz; output, BOM/W; ; current, 13M/A. tweeters and crossover. All wired Maodel motors 6-12 volt d o . 4/8 each
Dual flasher E1318: flasher time, 1/4 secs; power, 6V current 150M/4; |ind ready for use This ever- 10 ohm W/W pot loudspcaker control o 2/8 each
lap, 6V 150M/A R L Ak P i 0C81 double heat clips. . o 6d each
B . a popular 450, In 3-8-15 ohm imp. v )
We also stock the morse code practice modules in this range. 65/ Tape recorder rev. couixiera i 3 6 . b/~ each
e = Plus 7/t P. & P Please include P. & P
ALL AT 25[' Plus 2/ P& P 0 send 3/- for our Component Catalogue and ¥log Lists.
EFY000 output module .. £2.18.0 These new modules from Mullard require only «
MULLARD "UNILEX" EPY001 pre-amp module £3.2.0 screwdriver to assemble, and are the latest type
EP9002 power supply - B . £4.120 in unit audio.
NOW IN STOCK Control panel, agsembly and escutvheon Please include 2/6 P. & P. Send for Mullard
plate .- o . .. £3.5.0 instruction mannal,  Price 8/- ineluding P&

A LONG COOL LIFE

for your valuable components with the
S.D.C. DeC range of SOLDERLESS breadboards

S-DeC Available as single packs with accessories and
control panel @ 29/6d orthe DeCSTOR double
pack containing 2 S-DeCs, accessories, control
panel, ailin a plastic storage container. Only 67/6d.
A 4 DeC packis available, only 117/6d.

T-DeC Now available to the amateur. 208 connection points.
38independentjunctions. Accommodates |.Csusing
standard carriers. Three times the capability foronly
twice the price! Unit pack with control panel 50/-d.

e ———————— =

p-DeC Primarily for use with integrated circuits; further !
details on request. | Please send me: i

1 R ; i |
I.DeCs, S-DeCs and Accessories are all obtainable | T T-DeC Pack ............ S-DeC Single Pack |
............... DeCSTOR Pack 4-DeC Pack |

| Tickhere ifyou require further details ofthe p-DeC |

from leading suppliers throughout the U.K.

In case of difficulty complete the coupon and ! | enclose PO/Cheque/Money Order value £ [ | d. =

mail without delay. Post to: | Money refunded if not satisfied. l
‘\ \ $.D.C. Electronics (Sales) Ltd., | |
1

L= > 34, Arkwright, Astmoor Industrial Estate, D A GAEESS oo oeeee e ee et
- Runcorn, Cheshire. Tel.: Runcorn 5041 L,____________.._________|
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SEMICONDUCTORS & COMPONENTS

TRANSISTORS PANEL METERS

2G301 4/- 2N3394 4/- 3INI42 19/6 BCI60 12/6 BFYS3 5/6 NKT237 6/ 38 Series—FACE SIZE 42 x 42mm. All prices for 1-9 pieces.
26302 40 IN3402 4/6 3NI4I  iere oEleS 3 Bveea e NeTae S/ | S0uA. 3776 1004A, 35/-; 200uA, 32/6; S00uA, 27/6; 50-0-50uA,
26303 4/- 2IN3403 4/6 3NIS2 22/6 BCI68 35 BFY7S 6 NiTads 5/6 | 33-i 100-0-100uA, 32/6; 500.0-500uA, 25/=; 1MA, '18/-; SMA,
2G306  8/6 2N3404 T/6 BCl68B 2/9 BFY76  8/- NKT241 5/6 | 25/-; I0MA, 25/-; SOMA, 25/-; [00MA, 25/-; 500MA, 25/-:
2G308 6/~ 2IN3405 9/ R.C.A.i— BCI6BC 3/~ BFY77 11/6 NKT281 5/~ | |A 25/-: SA,25/_; |0V, 2§/=; 20V, 25/-; 50V, 25/=: 300V, 25/,
36309 O Al fj6 40050 103 BCiey ' 36 BFYBS 9= NKT7I3 4 500v, 25/-. ALL METERS ARE D.C

= 15 6/6 40251 17/6 BCI6B 2/9 BFYS0 13/6 NKT78] 5-
26374 4l INI4IE 76 40309  6/6 BCIEIC 30 BFvess slé NKTI10419 SILICON RECT":'ERS
2G381  4/6 2N3417. 76 40310 9/~ BCI70  3/6 BFWS9 S/ 4/6 | PIV. 50 100 200 400 600 800 1000 1200
2N404 46 2N3570°25/- 403(1 7= BCI7)  3/6 BFWE0 §/- NKTI0439 1A 29 3-  3y3 36 X9 4)- 46 =
IN696 4/~ 2N3572 17/6 40312 9/6 BCI72 36 BPX25 37/ 6/-°1 3 y- = T 4 — 6 A —
IN697 4/~ 2N3605 5/6 40314  7/6 BCI75 56 BPX29 36/~ NKTI0519 8A = — 5~ 6~ 66 7- 10/ _—
2N698  5- 2N3606 5/6 40320 7/6 BCIB2  4/6 BPYIO0 29/~ 5/ | I0A* 10/6 116 13- IS5/%6 176  19/6 125/  32/-
IN706  2/6 2N3607  4/6 40323  6/6 BCISIL 12/3 BRY39 9/6 NKT20329 17A 11j6 12/6 15/6 18/~ 19/6 24/~ 316 376
IN706A 2/6 2N3662 7/6 40324  9/6 BCIB3  4/6 BSXI9  3/6 . 7/~ | *SAonly 1A Types are plastic
IN708  3/- 2N3663 7/6 40326  7/6 BCIB4  4/6 BSX20 3/6 NKT20339
2N709 12/6 2N3702  2/6 40329 6/~ BC212L 36 BSX2l 7/ 6/6 DIODES & RECTIFIERS

2N7I8 51— 2N3703  2/6 40344 5/6 BCY30 5/6 BSX26 9/- NKT8011| IN461 4/6 15131 BAI44 2/6 BYI64 11/6 OA7I 1,9
2N726 6/~ 2N3704 3/6 40347  7/6 BCY3l 5/6 BSX27 96 [ IN9I4 |;a 15132 1/- BAXI3 1/6 BYXI0 4/6 OA79 1/6
2N727 6/— 2N3705  3/- 40348 10/6 BCY32 7/6 BSX28 6/6 NKTB80I12 IN916 1/6 15940 1/6 BAXI6 1/9 BYZIO 7/- OA81 1/6
2N9I 4 3/6 2N3706 2/6 40360 8/6 BCY33 4/- BSX60 16/6 17/6 IN4007 4/6 AA119 2/6 BAYI8 3/3 BYZII 6/6 OAB5 1/6
FINEITS 376 2N3707  3/- 40361 9/6 BCY34 4/6 BSX6l 12/6 NKT80II3 1S010 3/~ AA213 4/6 BAY3Il 1/6 BYZI2 6/- OA9 1/6
2NSI8 6/~ 2N3708 2/ 40362 11/6 BCY38 4/6 BSX76  4/6 2 1S021 4/~ AAZI3 4/~ BAY38 39 BYZI3 5~ OASI 16
2N929 4/6 2N3709 2/- 40370 6/6 BCY39 B/6 BSX77 5/6 NKT8021) 15025 S/~ AAZIS 2/6 BYIO0 3/6 FST3/8 4/- OA95 1/6
2N930 5/6 2N3710 2/6 40406 1176 BCY40 7/6 BSX78 5/6 7/~ 1544 2/- AAZI7 2/~ BYIO3 4/6 OAS 3/6 OA200 2/-
2N987 10/6 2N3711 2/6 40407 8/ BCY42 - BSY24  3/- NKT80212 ISI13 3/~ BAIOO 3/~ BYI22 7/6 OAS 12/~ OA202 2/-
IN1090 6/6 2N3BI9 7/ 40408 10/6 BCY43 3/ BSY2S  3/— 1S120 3/~ BAIO2 4/6 BYI24 3/- OAIO 12/6
NI S aNmeh BC A0h5, NS Bevi g s we wkmemnn oIS 3o BANG 3 Bvid 3% SAS e

131 5/6 6 4/6 BSY 6 1 A |
%“”32 6;6 %Higé;‘ ;;: 13463;« e ES}ZZ |;/° BV, 3/6 KB 1S130 2/6 BAIIS 1/6 BYI27 46 OA70 16

1302 3/6 60 14/6 /6 BSY29 16 17/6
2N1303 3/6 2N3855A 6/~ ACIO7 6/~ BCY70 4/~ BSY32 50 NKT8021S e S e R 19/6
INI304 46 2N3BS6 6/~ ACI26 4/~ BCY7l B/6 BSY36  §/- 17/6 | 2 amp Charger. Sec. 0_3-5-9_17V . . .28/
%mggg ;56 %mgg;g‘ - AR j;- gg;{g g;g H e i;; N"TB°2'f7/6 | amp (Douglas) MT103 Sec. tappings from 6V to S0V 171

= ) = \ v .. 42/6

%ml307 5/ %mgg;g;« g;; :g:;g ;/6 ggzllg 1;6 BSY39  4/6 8%2 :3;- %a:;rz":nfiopcauci';f) :1/?04 Sec. tappings from eV co 50 - !

1308 6/~ /- 1 /6 BSY40  6/6 - ings i v v ..oHo/-
N9 &1 INEBA G ACIET 11 BDI2I 13- BSYSI 66 OC23 joj | 3ame (Douslss) MTI07 Sec. cappings from 6V <o 50 !

2N1507  5/6 2N3860 6/ ACIB8 7/6 BDI23 16/6 BSY52 6/6 OC24  I1/6 f ‘A o A

2NI6I3 5/ 2N3B66 30/~ ACYI7 5/~ BDI24 12/- BSYS3 7/6 OC25  10/- 3’:1':'3"(23:32'..,Dc‘;:’,‘.':;.,l,"“"°”“"‘ ranging from (A ¢o 5A in

2NI631  B/6 2N3877 8- ACYI8 5/~ BDI3l 19/6 BSY54 8/~ 0C26 6/6

2N1632 8/6 2N3877A 8/~ ACYI9 5/- BDI32 19/6 BSYS6 18/- OC28  11/6 TRIACS
/

INI637 8/6 2N3BBA 12/6 ACY20 5/~ BDYIO 27/6 BSY79 9/ OC29 5/ N | 13
N6 716 NI, Il ACv2l - BDYIL 36 BSyea lojs OCl0 g | §SHASameloovw .. .. e
2NI639  7/6 2N3900A 8- ACY22 4)- BDYI7 37/6 BSYS0 Ilj6 OC35 8/ SC4ID 6 amp 400V I I ()
INITIL s 2N3%0L U9l6 ACY2E 4 BDY|S 49/6 BSY95A 26 OCle 126 | 3CAID ISame 400V T s
2NI8B8S  6/6 2N3I03 7/~ ACY40 4/- BDYI9 62/6 BSwWi4l 8/6 OC38  10/6 40512 (RCA) TO-5 mod. & amp 400V .. . .. 1 33-
183 Bl6 INI90L 7)o ACY4l  Si- BDY0 22/6 BSwro S6 OCal 46 | 20512 (RCA) TO66'6 amp 406w S * 173
IN2I4T 14/6 2N3905 7/6 ACY44 B BDYIE 196 DIePl 7/ OC42 5 | 49430 (RCA) TO'S mod. & amp 400V . .. . .. 24
2N2148 12/6 2N3906 7/6 AD|40 8/~ BDY60 36/~ DI6P2 8/- OC44 4/- Economy Range VT iaes

2N2160 II/6 2N4058  3/6 ADI49 11/6 BDY6l 36/~ DI6P3 7i6 OC4S 1/6 TC4/10 (Pressfit) 4 amp 100 PIV . .. .. .. 1S)-
2N2193 INi%3 3 ADIsO i2/e BDYe2 27/6 DiePs 8- OC46  3- | TEIO (Pressfi) 4 amp 200PIV .. .. .. 11 1 7=
2N2I93Alo/— 2N4060 5/- ADIg| 7/6 BFI11S 5/- GETI0O2 6/- OC70 3/~ TC4/40 (Pressfit}) 4 amp 400 Piv .. .. .. .. 19/6
2N2194A 46 IN4061  4/6 ADI62  7/6 BFII7 96 GETII3 4/- OC7l  2/6 TC3/40 (TO-5)3amp 400 PIV .. .. [ 1 1 2
INIT Sl INDGZ e Arios a6 BFISI  7i6 GETIIA 4 OCr2  2/s | [EFA0(TO-9)3ampdo0Plv .. ... 17

2N2218 /- 2N4244  9/6 upy|4 5 BFI67 5= GETIB 4/- OC74  6/6

M O b B M 0 B e ol I osol U
2N2220 /- i E 6/6 GETI20 6/6 3
APl e avEs Of AFllS EC BEI7S  I3e SETen T S5 & SEE_OUR SEPARATE ADYERTISEMENT. ON_PAGE 920
- AFIi8  12/6 - - HOWING NEW 1 AP NEw EnEN T
INaoy oS Naagy e AFlls 4 BEIS0 T GETser 4l OCAID 4
= A =
IN2303  §/- 2N4290 36 _ BFIB4  6/6 GETBIO 4/6 OCB4 5/ T SSETTES C.60
2N2368 5;-— 2N429)  3/6 2;:%2 :L BF185 8/6 GET896 4/6 OCI39 6/6 SSERASL CSRMEAL PRICCE |7/|| OUR PRICE 12/-
IN2369 3/~ IN4292 36 Wpi3y 3 BEI94 46 GETBIT 4/6 OCI40 616 | scoTcH bayRbLE PiAY
IN2369A 516 IN3027 10/6 Af139 76 BFI95  5/6 GETB98 4/6 OCI70  6/- NORMAL PRICE Jalo OUR PRICE 18/

2N24l0 86 2N3028 11/6
IN2483  s/6 2N5029 9/6 BFI97  8/6 MATIOI 6/~ OC200 6/6 | PLEASE NOTE: DUE TO BULK BUYING WE CAN NOW OFFER
IN2d84 &6 2N5030 8re AFIg0  lo)e BFIS%  8l6 MATI20 6/- OC20I 9/6 | MOST TEXAS, RCA AND NEWIARKET SEMICONDOCYORe oy
2N2539 46 2NS172 3/- ap1g)  gje BF200  10/6 MATI2I 6/- OC202 12/6 | INDUSTRIAL DISTRIBUTOR PRICES. NEW QUANTITY PRICE
2N2540 46 2NSIT4 10/6 spyl  gig BF224 6= MCI40  6/6 OC203 86 | LIST NOW AVAILABLE FOR ~INDUSTRIAL ~USERS UPON
IN2613 7/~ 2N5I75 10/6 W335 ol BF225 6/ MI400 121/ OC204 8/6 | REQUEST,

5/6 AFZ|I 66 BF238  6/6 M2l 22/6 OC207 7/6 | THYRISTORS CAPACITORS
2N2696 6/6 INS2IIA 6/- /ol 5. BF244  9/6 MI430 20/6 OCP7I 8/6 | PIVv 50 100 200 300 400 | A large and comprehensive
IN2TI) 6/- 2N5245 12/ A3Y20 76 BEX12 46 Mi440 19/6 ORPI2 126 | 1A 5/- 5/6 7/6 8/~ 9/6 range available: Eleétrolytic,
2N2712  6/- 2N5246 12/6 BFW6!1 136 MI480 19/6 ORP6I 10/- 3A 6/~ 7/6 B/- 9/- 10/6 | Polyester, Ceramic, Poly-

ASY28  5/6 )
2N2713  S5/6 2N5249 13/6 BFXI12 4/6 Mi48]  25/- P346A 4/6 5A — 1= 13/~ — 15/~ styrene, Silver Mica, Tancalum,
IN27I4 6/ 2N5249AIJ/6 o) 26 BEX)I 46 Mi4s0 201 TIPIIA 16/6 | 3A 1o i1- — iale Trimmers, Tuners,
2N2865 I1/6 2N5265 62/6 20t 5 BEX29 7/ MJ491  27/6 TIPI2A 19/6 | 25A 27/6 30/- 33— — 37/6 Examples:

IN2904 7/~ 2N5266 55/— ASYS4 5 BEX30 9/ ™MIIB00 43/6 TISI4 126 | Also 12A, 100 PIV, 15/=; 600 | 3 000mF 25V
2N2904A B/— 2N5267 52/6 ASYB6  6/6 BFX43 7/6 MIE340 12/6 TIS43 8/- PIV, 35/6; 25A, 400 PIV 37/6 2,500mF 50V, IJ/6
2N2905 8/- 2N5305 7/6 ASZ20 776 BF X 44 7/6 MIE520 17/6 TIS44 2/6 3,000mF 25V, 10/6
IN2905A 9/ 1IN5306 8/- A3Z20 7js BEX68 16 MIES2I 17/6 TIS45 3/6 | VEROBOARDO 5 o1 5.000mF 50V, 19/6
2N2906 6/ 2N5307 7/6 AS BFX68A 13/6 MPFI02 8/6 TIS46  3/6 Matrix  Motrix
IN2906A 6/6 2N5308 7/6 AUYIO 30/~ BFX84 6/~ MPFIO3 7/6 TIS4T  3/6 2% . 3tin 3/6  4- | WIRE-WOUND RESISTORS
2N2907  6/6 2N5309 12/6 BCIO7 3/~ BEX85 7/ MPFlod 7/6 TIS48 36 17 5a 43 4 25 watt 5% (up to 270 ohms
2N2923  3/6 2N5310 8/6 BCIOB 3/~ BFX86 6/~ MPFIOS 7/6 TIS49 36 53 0 3% 43 a4 only), 176
2N2924 3/6 2NS5354 5/6 BCI09 3/- BFX87 10/- MPS3638 6/6 TISSO 4/6 3} < Bin s/6 5/6 S watt 5%, (upto 8:2k 0 only),2/—
2N2925 3/6 2NS5355 5/6 BCII3  5/6 BFX88 5. - NKT00I3 7/ TISS| 36 | 33 1 7 6. 2176 10 watt 5% (up to 25k 0 only).
INT926 INSIES 56 BCllen 76 Brxoaa lhg Nevias Se HEE XS M linewmn o HiE | '8
S : ] 1 —

. s:ﬁ:’; :5: 2NS366  6/6 BCiIB  6/6 BFYI0  6/6 NKTI26 4/- TIS60 6/ f,;,,';;:}:’b:';‘j =0 POTENTIOMETERS
o 2te 2NS367 I1/6 BCI21 4/~ BFYIl  8/6 NKTI28 6/~ TISél 6/- of 50) s- s/ Carbon:
p Qrange 2/6 INS457 /6 BCI22 4/~ BFYI2  4/6 NKTI35 6/6 TIS62 6/ Vero Cutter, 9/— Log. and Lin.. less switch, 3/
N4 gfe aoUIBA S BCiL - BEYls e NKTIw 6 zTXior die 1 Log. and Lin.with Sutch, 413

= /6 NKT210 4 T g g g kD
2N3053  5/6 23005 1S/ BCi34 6/6 BFYIB e/ NKT2i| 4/~ 2T1xios 3¢ HEAT SINKS Wire-wound Pots (3W), 5/6.

_ 25020 37/6 = 4-8 ¥ 4 . lin Finned for Two Twin Ganged Stereo Pots, Log.
2N3054 11/ 25102 6/6 BCI3S 8/6 BFYI9 6/6 NKT212 4/- ZTX300 3/6 ¢ TO-3 Trans., 9/6. 48 2 . lin and Lin., 7/6.
2N3055 I8/ 25103 /6 BCI36 7/6 BFY20 12/6 NKT213 S5/- ZTX301 3/6 Finned, for One TO 3 Trans.
IN3133  6/- BCl40 7/6 BFY2I 8/6 NKT214 4/- ZTX302 4/6 For TO-S,’ PRESETS (CARBON)

IN3I34 6/- 23104 €6 BCig7 36 BFY24 9/~ NKT2I5 4/- ZTx303 4/ | 6/6. For SO-1,
2N3135  5i- §§5°' 5/2 BCI48 3/~ BFY29 10/~ NKT2i6 7/6 ZTX304 6/6 | H= Fé“";d- T5°|"BT|° 18 L] ol Waee
2N3136  5- 23502 3¢ 8Ci49 36 BFY30 10/- NKTZ(7 9)- ZTXx500 4j¢ | Finned. For [~ Finned. | 0-2 Wart '1
2N 3390 7/6 503 5/6 BCis2 316 BFY4l 10/~ NKT219 5/ ZTX501 5/ R 0'3 Wace 176
2N339) INB3  37/6 BCIS4  Bl6 BEY4 1266 NKT223 5/ Il 53 RESISTORS S
INIDIA 6 INTIe 14/- BCIS7 4/~ BFYSO  4/6 NKT224 4/~ 2TX502 5= . o ° . THERMISTORS
2N33%2 4/- 3NI40 I5/6 BCiS8  3/6 BFYSI  4/6 NKT225 4/- ZTX503 5  FAmhs 5%, 3d. RS3 (STC)  25/6
IN3393 4/- 3NIMI 15/~ BCISS 4/ BFY52  4/6 NKT229 4/ ZTX504 12/6 | | wase 59, 4d. K151 (1) 2/6
Post & Packing 1/6d per order. Europe 5/-. Commonwealth (Air) 13/- Minimum. i \wv::: Ig"z: 2: x‘ﬁﬂzgg Ther::i/saxors also in
Send 6d. stamp for price list. ! 2 warte 109, 1/3 stock. Please enquire.
Send 2/6 for our New Comprehensive GALLERS WELCOME
- A. MARSHALL & SON Caxalogueconz;mmgVouchersworth6-
el. MON-FR! 9-5.30
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9-5
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STEPHENS

ELECTRONICS
P.O. BOX 26
AYLESBURY, BUCKS.

SEND S.A.E. FOR LISTS
GUARANTEE
Satisfaction or money
refunded

GUARANTEED VALVES B
| YEAR'S GUARANTEE ON O

Y THE LEADING MANUFACTURERS BY RETURN SERVICE
WN BRAND, 3 MONTHS’ ON OTHERS

g/ P83  10/-|ULi1  11/6 6AR®
14/ | PY88 8/3 UL84

12/8| PYB00  20/-| UMS0/4
12/3|Pz30 18/~ |UY4l

ARTG

10/3|QQVO02-6 42/-(UY85 AT6
10/8/QQV03-10 U2s 15/~ 6AL6
8/8 25/- | U26 15/~ |FAVE
12/3/QV03-12 13/ | U141 14/6|6BAS
16/3 R19 13/-|U30) 17/-|6BE6
12/8|R20 15/-| Wiz 11/-|6BHS
19/3 |HU21504 15/~ 2759 24/6 (6136
18/-(1T21 48/-|0A2 68| 6BK7A
12/3 | TT22 50/-|0A3 9/ |6BL8
13/8|U18/20  13/8|OB2 6/6|#iBN5
14/-|U20 3/6|0B3 10/ [6BNG
10/3|U26 16/~ (0C3 7/-|6BQ5
12/3(U26 15/-|0OD3 §/8|6BRT
10/3 1731 8/ 3Q4 8/-|6BR8S
10/8| U837 30/-| 384 7/~ | 6BWI
10/31Us0 6/-| 384 8/- [6BW7
30/ 52 8/-|5R4GY  11/-|{6BX6
14/9|L76 5/—|6U4G 8/~ |6BZ6
12/9|U78 5/-|5U4GB  7/6|8C4
18/ | U391 15/-|5V4u 8/-|AC5GT
10/3/ U193 8/3|5Y3GT 6/~ |6CD6G
12/6) U201 7/-|6z3 9/ |6CAs
73| U281 8/~ |6ZAGT 8/~ | HCAT
10/3| U282 8/- 6/30L2  15,-|6CBC
8/3| 30} 11/8|6A R4 6/6 | 6CD6CA
16/8/ U403 10/ | 6AFSA 8/8|6CG
17/- | U404 7/8|6AGT 7/8|6CH6
2(8)‘ (ESAO};(,H( fg% GAHE 10/~ | 6CLE
20/- 80 1 o
2os|BFRS —W'\‘LR,- 5/'si )(,\yrq
17/ UBC41 |6AKD 8/-|6CY S
17/8! UCCRB 8/3 6AKSG 11/8{6CYT
12/6|UCH42  13/9(6ALS 8/68D3
/6| UCHBL  10/8/64L5 3/3/6DCG
8/8 fgt’éé }%gl“‘\M5 5/- | 6DK6
8/3| (4112 2 18AME 4/8|6DQSB
8/3 UF80/5 7/8|54Q5 8/8|6DS4
7/-| UF89 8/3/6AQ6 10/~ |6EA8

8/8 (68GT 8/6 |12BE6 /8 |30P18 7
7/~ 6837 7/6 | 12BH7  6/6 |30B19 15/
12/~ |68K7 §/8 12BY7  10/- |30PL1  15/8
14/ |6sL7GT 618 |12 < 10/- | 30PL13 18/~
8/~ |63N7GT 8- |12KTGT 7/~ |80PL14 17/-
5/~ |68Q7 8- [12Q7G /- 3543 10/-
/8 [69R7 7/8 | 128C7 5/- |35A5 11/-
4/8 |6T8 8/6 | 128G7 7/~ | 35BS 18/~
7/- |6UAGT  12/8 |128H7  5/- 35C5 -
12/- |6UB 71~ 12837 5/— | 35D5 18/
11/~ 6V6GT  6/8 128K7 8/ |35L6GT  0/6
8/~ [6x4 5/ [128L7GT 8/~ [33W4 5/-

N7GT 8/-|35Z3 11/~

6/8 |6X5GT 5/ 128
2

15/6 [6X8 11)- [128Q7  8/- [4524G 5/
13/6 |6v6G 12/ [128R7  8/8 |35Z5GT  7/8
18/ |7Y4 18/ 1387 18/~ 5045 18/-
7~ |9BW6  8/8|20D! 8/- | 6085 27~
14/- | 10C2 10/- 70-
6/8 {1001 = 8/-
7/~ [10D2 ' 18/-
9/6 [10F1 18/- 78
8/~ |10F9 10/- 48/~
8/8 | 10F18 8/- 12/
10/~ | 10L1 8/- 25/-
8/8 IIOLDll 11/ - | /8
8/~ |10P18 11/~ [gpzecT 10/ (811A 80/
10/- |10P1$ 20/~ (3045 g |Blza 68
15/~ |124AB6 10/ a0 813 75/
8/ [12ace  7/6|30AB3  BI-lgges 14/-
/8 (12AD6  7/8(30CI5 15/~ 5642 12/-
8- |12415  8/- [s0C17  18/- 6080 27/8
8/6 124Q5  8/- [30C18 15/~ 6146 30/-
7~ |12aT6 5/~ |30F5 17/ (614818 47/8
12/~ [12AU6 15/ [30FL1 15/~ 6267 8/8
21/~ [124v6 - |30FL2  18/8 6360 25/
12/6 | 124V7 9/~ |30FL13 10/~ |6939 g/
718 124 6/~ |30FL14 15/6 7199 16/
7/~ |12A¥7  13/8 30LI 7/~ | 7360 38/
8/- [12BsA  1o/- [30LI15 17/ 7086 25/
11/ |12846 8/ |30L17  17/- 9002 8/8
78 [19BA7  6/8 [30P12  16/- [9008 10/-

SEMICONDUCT

ORS - BRAND NEW MANUFACTURERS’

52/8( AC128 4/-|BCI15 /6 3D132
7/6|AC154 4/8|BC116  1%/8 BDY10
8/-| AC176 5/-|BC116A  7/8/BDY11

7/9| BDY1%
BC118 68

7/6' AC187  12/8/BCL1T

7[6\/\0188 78 BDYI18

126/ ACY17  5/8/BCI21  4/-|BDY1Y

8/8/ACY18 5/~ |BC1?2  4/-| BDY20

5/8 ACY19  5/-|BC13%5 11/~ BDY38
;

5/-|BCI26  11/-| BDY60
5/-|BC134  11/8|BDYGI
4/-|BC140 7/6|BDY62
4/-| BCI47 3/8| BF115
4/-|BC148 3/~ |BF117
5/~ | BC149 3/6 BF163
8/ | BC152 3/8 BF167
4 8/ | BC157 4/- | BF173
6/8| AD149  11/8|BCI158 3/8/ BF177
6/8( AD100  12/8 BC159 4/- BF178
6/8| AD161 7/8| BC160 12/8 | BF174
5/8| AD16 7/6| BC167 8, |BR1x0
5/6| AF106 8/6|BCI6BR  2/9 BE18I
5/8{AF114 5/ |BC168C  3/-|BF184
37/8| AF 115 6/ | BC1691 2/p| BF185
18/6| AF116 5/ |BCl69C  §/-|BF194
19/6| AF117 5/-| BC170 3/6| BF195
19/8| AF118  12/-|BC1i! 3/8 | BF196
19/61 AF119 4/ BC172 3/8| BF197
17/8| AF124 4/8| BC1T5 5/8) BF198
22/8| AF125 4/ |BC182 4/8| BF200
AF126 4/- BC183
13/6 | AF127 3/6| BC184
10/-| AF139 7/8| BC182L
18/8|AF178 9/~ BC183L
8/- AF179 9/—| BC184L
11/8| AF180  10/8| BC187
9/8| AFI81 8/8| BC212L
12/8| AF186  13/4|BC213L
9/8| AF230 8/6|BCY 10 y
9/8| AF27Y 9/6|BCY 12 58|t
12/8| AF2u0 12/8| BCY30 5/8! BFX44
1 8/ BCY31 5/8|BFX68

i 5/~ |BCY32 7/8 | BFX84
G 7/8{BCY33 4/ |BFXES
8 5/6|BCY34 4/8 | BEX86
o 5/8| BCY3K

18/6| ANY36 - 3
7/ | AKY50 §/-|BCY40  7/8/BFX39
7/- | ARYS1 6/6| BCY42 3/ | BFY10
8/8|ASY53 5/ |BCY43 3/ |BFY1l
12/8| A8Y54 5/~ |BCY54  6/6

11 - ASYS62 5 |BCY)N 4/ BEYIS
12/8 ASYS3  3/8|BCYSY  4/8

13/8| Asy72  5/-|BCY6o  18/8 | BFY20
7/8| ASY83 5/-|BCY70 [~ | BEY21
14/8 86 6/8 BCYT1 8/6| BEY24
12/8 | ARZ20 7/8|BCYT2  8/8|BFY25
16/8) ASZ21 8,8/ BYZ10 5/ BFY

14/8|AUY10 30/~ |BCZ1I 7/ BFY2Y

14/8 | BC107 3/-|BDI16 22/6]

MARKINGS - NO REMARKED DEVICES

10/-(DI6P4 B/~ |NKT238 5 |0Cz2 10/
10/~ | GET102 @/~ |NKT240 58 0C:3  10/-
12/8| GET113  4/- [INKT241 5/8|0C24  11/8
4/8| OET114  4/- [NKT242  4/-10C20 10/
4/8| GET118 4/~ NKT243 12/8|0C26 /8
4/6| GET119 4/ [NKT244 8/8 0C28  12/6
&8 GETI20 10/8 |NKT245 4/ |OC2® 15/-

11/6| GET®73  2/8 [NKT261 4/~ OC35 8/~
8| GET880 6/~ NKT264 8/ |OC36 12/8
8/8| GET®87 4/~ |NKT 4/~ 0341 48
11/6| GET889  4/8 NKT272 4/ |0C42 5/
13/8| GET890  4/8 |NKT274 4/~ |0C4t 4/~
5/8| GET896  4/6 (Nx"mvs 4/- | 0C45 2/8
5/-| GET897  4/6 NKT281 4/-|0C4t 3/
5/-| GETH98  4/8 INKT401 17/8 OC70 3/-
37/~| MAT100 8/ |NKT402 18/~ 0C71 2/6
36/ 1MAT101 6/~ |[NKT403 15/- | OC72 2/68
2¢/-| MATI20 6/~ NKT404 12/ 0Ci4 8/8
3/6| MATI2T  8/- NKT4056 15,7‘0('75 4/6
3/6| MJ400  21/8 |NKT406 12/8 OCit 4/8
78| MI420 28/ |[NKT451 12/8 0Ci7 5/6
9/-| MJ421  22/8 [ NKT4b2 12/6 0C78 5/-
9/8| MJ430  20/6 |[NKT433  9/8 0C81 4/

8/6 MJ440 18/~ |NKT603F 8/8 0C81D  4/-
16/8| MJ480  18/8 |[NKT613F 8/8 ocss s/-
12/6| MJ481 25/~ INKT6T4F 6/~ |oCas 5/
4/6| MJ490 20/~ [NKT6T7F 6/~ |oC130 8/8
5/8| M40l  27/8 NKT713 5 |oCis0 88
5/8| MJ1800 43/6 INKT717 8/6|0C169 4/8
5/6| MJE340 12/6 NKTi34 §/8 | gC170 8/~
5/6| MJE520 17/8 [INKT736 7/~ |gC17l 8/-
3/-| MJEB21 17/6 NKT773  5/- 0C200 8/6
3/-| MPF102  8/8 | NKT7B1 8/~ | 000y 9/6
3 :;;Hgg ;;8 NKT10339 8/8 | 00202 96
3’/3‘ MPFL04 78 INKT10410 6/~ |0C208  8/8
a/g| Mpssess 8/ |NKT10430 7/6 0C204 8/8
/8| '8 Nk al
5| NKTe01s 9/8 |NKT10519 6/8(9C205 816

8 NKTI24  8/8 |[NKT20029 0/ OC207 128
5| NKT125 86 |[NKTROII  |OCPil  8/8
4/8| NKTI26 5 15/8 P346A 4/8

/8 |
A‘GKNKTIQH 5/6 | NKT80112 T1834 12/8

8/8| NKTI1356 5/8 19/8 | T1843 8/-
86| NKT137 86 NKT80113  |T1844 2/6
8/6| NKT210 8/~ | 2/ | T1843 3/8
7/8| NKT211  6/- NKT8021I T 1546 3/8
8/-| NKT212 - T1847 3/8
18/~ | NKT213 /- |NKTR0212 T1848 3/8

9/8| NKT214 4/ 18/8 |T1849 3/8
9/- | NKT215 4/6 [ NKTR0213 T1850 4/8
8/ | Ti851 3/8
8/6 | NKTH0214 | T1852 3/8

2
4/8 | NKT80216
8/~ 18/8 | T1P30A 15/—
7/- 10020 18/~ | T1P31A  16/6

6/ |
5/6 | NKT80215 T1860 6/~
5 18/8

6/~ | BC1OX 3/-|BDI21 13/

12/~ | BC10Y 3/-|BD123  16/8 TERMSP,EASH WITH ORDER ONLY, POST AND PACKING

4/~ BC113 5/8(BD124 12/
5/-|BC114 7/6BDI31  18/6]

YABLE ON ORDERS UP TO £6, AFTER THAT FREE
EXCEPT C.R.T.'s. ADD 6d. PERITEM P. & P.
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STYLII

Sapphire  Diamond GARRARD Napphive  Diamond
T 7/8 EV26 Steren 2/8 7/8
/6 7/8 GC2 | I 17 718
2/8 7/8 GCB . a8 7/8
6/6 9/8 GCE12 T 7/6
. 8/6 9/8 GCS10/1 2/8 7/
T B
GPOI-1 it 9/8 s o 9/
GPY1-2 88 9/8 T892 . .86 9/8
Gro13 .. a8 9/6 TS3 . 6/8 9/6
GP91-18¢ .. /8 9/8
GPY1-38¢ 8/6 958 “"c'i%‘"“ 2/8 7/8
HGP37 .28 78 M60. 6
BSE. oo e 78
BSR C1 (ST3)  6/8 9/8 mMxz 250 7;6
ggRR gggﬁ glﬁ 748 Stereo €380 2/8 78
BAR/ETe Lo 6;2 g,g PERPETUUM EBNER
BSR 8T9 6/6 9/6 JE188 U 28
BSK ST10 9 PHILIPS
4 i j G |
BSR XIM . @8 9/6 AG30L6 . 2/6 78
AG3063 2/8 7/8
BSR X1H . 8/8 9/8 4 |
BSK X3M | 8/8 o8 A(:3306 1 /8
BSE \sH 66 H \G3310/3)0h 8/8 9/6
BSRX5H . g8 9/8 AG3400 2/6 el
BSR X4H f 9/8 R(}:‘ﬁg’l‘l‘: Bmouug/)e e
COLLARO 3 = |
Collaro Stwlio DC284 28 /8
0 . /8 7/8 sowo’rom:
Collaro-Ronett . 6/8 9/8
TX88 716 F 88 9/8
76 8T4A 88 9/6
s e ogs B8 DON’T WASTE MONEY
/ TA/HC .
Dual €320 Lo B S
(DN ; /6 9/8 20T .. 2/6 7/6
ELAC KsTY ; The Diamond Tlp is -007in radius, thus .
S (BE10y88 6/8 2/8 making it compatible to play stereo on the purchase and main-
ELAC K~Th records on mono equipment without i i
(LR RCERN6/6 $/8  damage to the record; and of course tenance of unnecessarily compli-
ﬁgga’al\g . g/g g{g full stereo.
EESSE . ge 9/8 BRITISH MADE cated and expensive soldering
ER6G0 Stereo 6/6 9/8 EXPORT ENQUIRIES WELCOMED irons
CARTRIDGES
Ine. P.T. Tue. P.T
AcCOSs each B.S.R. each
Griy 128 s B In probably 759% of cases the
CPOT-ISC - 1 Loey oy j . .
211 L1y 58 g LITESOLD range of lightweight, o
L1249 15/6 N3 36/3 . . o4
50-500 o138 ;)ll: gg,ﬁ:{l high performance instruments pro- ]
GP9L-25C A8 above o / . . . 3
GPYL-35C . . As abore {:;j gg{;l vide the sensible choice. These
Suentcnble ta replace TCS, s T well-balanced, quality tools reflect a
GP92 N - 5o 26/5 =N 19/10 &
GP93-1 249 8IS | 14)- nearly twenty years development L
G T oc &Y ;)/,: ;é;; resulting from wide use in industry. (]
Grod-5 .38/ DS 2214 )
GPI5 . g .. 24/9 D/8 16/9
GPos .. B giﬁo Ci00 D/s 16/9 (8]
Acos 104 1+ 10 .. SON NE ,
11- 25 39/0 8TA .. Dj= 25/ There are 7 models from 10 =
25-50 .. .. 383 9TA .. D/s 35/10 . ==
51499 .. .. 35/5 9TANC  D/x 35/10 watts to 60 watts covering the -
CATHODE RAY TUBES Type Rew  Budget i ; -
New and Budget tubes made by the £ £ whole field of electronic soldering,
leading British manufacturers. Guaran-  350-120w R CME2013 10/17/ . R R
teed for 2 years, In the event of failure 4 W33-80 5;13,3 8/5/- listed at from 32,- with quantity
under guarantee, replacement is made AW 53-88 CME2101 8/18/8 8/5/ N
without. the usual time wasting forms  ywag_60 IAIE O discounts. They are backed by a
and postage expense. AW59-91 CME2303  9/11/8 7/4 . . A A
Type N!ew Bzdzec 439 16W  CME2301 0 fast and inexpensive repair service,
. CME?2302 . . ) .
20 :ﬁg; U gﬁgggg; 9/11/8 7/4/ although servicing is simplicity
MW 456 7 59-11W ¢ . .
R i 8/12/- 4/1g/6 A59-13W  CME2306 13/13/ 10/18/8 itself, using ex-stock spares.
MW43-80Z CRM173  6/12/- 4/12/6 AS9 16W CME2306 13/13/-10/18/8
AW43-80Z  CMEL702 6/12/- 4/12/8 A59-23W  CME2305 12/12/- 10/10/-
gh&gizoo:; gﬁgf— :ﬁg;g ABY-23W/R 12,12/~ 10/10-
CliAA  6/12/- 4/12/8 ;‘g[}};‘;“["z SEIRULES 8/15/ Full details of the LITESOLD
CLAF g/12- 4138 o0 T
AW43-88  CME1705 8/12/- 4/12/g TSD282 /15/ models free on request, together
AW47-90 A2B-T4W 8/3/4 Not ) i )
AWST-91 A7 4W 7/13/4 5/7/6 ) supplied with introductory details of our
A47 14W  CME1901 7’i8/4 5/7/8 CMEI1501 7/15/ MIN g
CME1902 7/18/4 5/7/8 CME1602 8/-/ icro-instruments  an
Gumins ass sie TN e ADAMIN - micro-inscrume
A4713W  CME1906 10/8/6 8/10/0 the purchage of 3 or more Aew tihes at LITESTAT Thermostatic models—
A47-11W  CME1905 8/17/3 7/-/ #ny one tile.

A47-20W

A CME1905 8/17/8 7/15/-
A4T-26W/R

CME1913R 9/6/8

All types o

{ tubes in stock. Carrviage

and insurance 15/

DE BANKS MAGNETIC RECORDING TAPES

POLYESTER
Length Spool Size in, Price
Standard Play
600 ft. 10/
‘ 12/
0 14/
210 ft 5/8
88

53 in.
7in. 2/7

POLYENRTE
Length s
900
1200 ﬂ
1800 ft.
Double Play
1200 ft.
1800 f1.
2400 ft.

Baxed in

R

pool Size in. Price ]
5 14/~
91 17/-
7 20/
3 17/6
33 22/
7 28/

CASSETTES

Plastic Library Packs

C60 0/8

C90 12/8

C120 17/8

P& P.1/6 on all orders.

for some of those other 259 of
cases. Ask for literature L37.

Qe T T

LIGHT SOLDERING |
DEVELOPMENTS LTD

28 Sydenham Road, Groydon, CRS 2LL
Telephone 01-688 8589 & 4559
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ERGOTROL UNITS
These units made by the Mullard ;
Group are for operating and con- L
trolling d.c. Motors and equipment

from A.C. maina.
Thyristors are used and  these
supply a variable (e resulting in
motor speed control -and operating

DOOR INTERCOM

Know who is calling and speak
1o them without leaving bed,
or chair. Outfit comprises
microphone with call push
button, connectors and master
inter-com. Simply pluge to-
gether. Originally sold at £10.

THERMOSTAT
WITH
PROBE

This has a sensor
attached to a
15A switch by a
14in  length of
flexible capiilary

e

Npecial snip price 48/8, plus efficiency far superior to most other ¥ A
316 postage. - methods. “ AR | tubing—controf range is 20°F to 150°F so it is
SA, 3 PIN SWITCH These units are contained in wall o | suitable to control 80il heating and liquid heating
* . especially when in buckets or portable vessels as

mounting cabinets with front control

SOCKETS panel on which are fuses— push buttons for onfoff ol
An cacellent opportunity to make firing control. . vessel. This thermostat could aleo be used to

that bench dis board you have A a i

o 4 models are available—all are brand new in mikers cases: sound a bell or other alarm when critical temp. le

p et stocks up for falere  Model 2410 for wp to B by e a0 oa oo £17.100  reached in stack or heap subject to spontaneous

:nml‘e Hicraft) bakelite flush Maodel 2411 for up to 10 anps - . Ao . .. 227100 c(::lbuutlon or if “'lmdt‘s ll;elns };:!atet;by ga8 or

made (Hicrnt) KON wwilh  ‘GLADIATOR' 2 WAVE BAND TRANSISTOR RADIO  Siher means ot eontrolabie B o goiich.

sockets for only 10/- plus 3/6 post T i 2 wav b e by the famous Teddington Co., e offey
¥ plug pos! 7 transistor, 2 wave band (medium and-long) these at 12/6 each. Postage and insurance 219,

1 the viainhle thyristor the sensor can be raised out and lowered into the

and insurance. (20 hoxes poet pocket radio with carrying handle and ear-
- free). plug. These radios use a ferrite elab aerjaland CORONET CAMERA
TELESCOPIC « conventional superhet circuit with bullt in i ) )
moving coll speaker. Completely built up, c at a fraction of maker’s price. 18/6 plus P. & P.
AERIAL . ready to play. Offered at less than importers 2/6 > —
for portable, car radio price due to bankrupt purchase. A remark- plus this FREE ever-ready
. ot tranemitter, Chrome pla- able bargain. 58/6 plus 3/6 post and ins. drop~(rom.lca;e am;dahoulde;
ted—six sections, extends from strap. British 1ade witl
4 |n°47in. Hole in bottom for 6BA (—————— COMPONENT SNIP precisi auto-focus  lens.
wren. 7/6. KNUCKLED MODFL FOR o Perfect pictures in cotour and
F.M. 9/6. .t WIBE WOUND CO NTBQLS BY WELWYN B & W. 12 pictures on
andard size approximately 1in (dia.) with integral bukelite control knob. Kodak 127 film. Extremely
PHILIPS TRIMMER Nuitable for preset or variable circuits. Following valuee ;.wnllable: 16 strong and robu‘pt 14 days" = J
0-30pf an okl design but one o] th 22 ohms, 33 ohins, 100 ohms, 300 ohms. Normal retail price about {ree trial. We gua‘r:m\ee to return your money in
which has never bieen bettered. ﬁ /- i Special snip price 2/- each or £1 per dozen. full i you can't take perfect pictures. ;
1/- each. 10/~ doz. 2400 per 3
Lot THE FULL-F! STEREO SIX Neon Mains Tester, 1/3 each, 12/- doz.
MINIATURE The amplifier Flood Lamp Control. Our dim and full switch is

ideal for controlling photo flood lamps; it gives
two lamps in geries, two lamps full brilliance and

WAFER SWITCHES sensation of the year

o pole, 2 way 4 pole, 2w 3 7

3 pole, 3 way—4 pole, You will be amazed at the lamps off. Similar control of other appliances can

pole, A'w'w-ﬁ pole, 4 v:n tullness of reproduction and be arranged where used in pair or where circuit

e ote, 1 way. Al Aee at the added qualities your o/ "pe wplit exactly in half. Technicaliy the
h, Fienil records or tuner will re. awitch Is known a8 a do\lble-pol.e change over with

each, 88/~ dozen, your nesortment B
produce.  Built into metal off. Our price 6/6.

cubl 1 led
;:dh::;k ?\l;?::eziym ﬁﬁd Sub-Mioiature Silicon Diodes, General purpose

with modern furnishings, tbis amplifier usee an type with gold-plated leads, 1/- each or 7/8 per

WATEPRROOF HEATING
ELEMENT

26 yards length TOW. Self-regulating integrated sollil state circuit with an output power of 6 watls R.M.8. sphiv  dozen
temperature control. 10/- post free. over the two channels. The amplifier ig ideal for use with normal pick-ups Message Tapes, 226it. Tape on 3in spools, nor-
nd tuners, it has a double wound mains transformer and ganged volume and mally 4/6 each, we offer 4 tapes for 12/8.
BLANKET SWITCH tone controls—also switching for Mono to Btereo, tuner or pick-up. Other Circular Flex, Non-kink, Ideal for ‘acuum
Double pole with neon let controls include “"treble 1ift and cut’’, 'balance’’ and separate maine onjofl cleaners etc., twin made by BICC. Usually 8d.
into side so luminous in dark, wwitch. Price is £8.19.8 plus 7/6 post and insurance. yd., 100 yd. coil for 30/-, plus 6/- postage.

ideal for dark room light or for use

i g ‘new plantic
z:;.g5;;:1:2;;‘1‘(;!(“:’}?:::‘2] ,17\19‘;" planti 3 Where postage is not stated then orders over EL Ec T R 0 N l c s (c R 0 Y D 0 N ) L T D

£5 are post frec. Below £5 add 2/0.  Semi-

COPPER CLAD ELEMENT
T200W 31t long but bent to U shape, idenl for conductors add 17+ post. Over £] post free. Dept. PE’ 266 London Road’ Croydon cRo zTH

overhead heater—just mount reflector above. N.A.E. with enquiries please.
12/6 each, plus 4/6 poat.  £8 doz. post paidl. s - Also 102/3 Tamworth Road, Croydon

VA V Es SAME DAY SERV|CE Sond an 8.A.E. lor New Comprehensive 1.C. and Semiconductor price lists
L SAME DAY SR || | INTEGRATED CIRCUITS
IR5, 185, 1T4, 384, 3V4, DAF9L, DF91, DKO1, DL93, DL4.
SETS . 0 2 or 18/6, DAF9S, DF96, DK96, DL9G, 4 for 26/~ NEW LOW PRICES « FULLY GUARANTEED
Mo g BOOR G, HE
1A7GT 4G DL92 EL500 1 PCL81 7/6 | UAF42 10, 4 K /= 13/8
1H6GT ;;g ?oglcm‘l’/g D}:EH :53 EM534. 1% PCL85 sﬁ L'BC4% 101/2 3006 2‘/-jM0488P 19/6 17/6 18/- 32/8
e ¥3130c1s 13- |DLos 7/3| EMBO 8/8 | POL8S 8/3 ) UBFED 5/ g 58/~ MC7800 176 16/~ 13/8 85/~
ReCT 29| 30€17 16/ |Dyse 5/8 | EMs1 8/ PCLE3 14/8 | UDTUD 8/9 bt 18/- | MC790D 27/8 24/8 23/~ 30/-
185  4/3|30c1s 13/8|DYs7 & |EM8: 69 | PCL80015/8 | LOCE /- 12 18/- | MC792F 1776 15/ - 18/8 15/8
I e |30Fs 16/ |EaBCsv 6/6 |EM8: 7/ | PENAY 88\ UCCEs 13 0 e || P 17/ 15/- 136 19/8
&i  ¥9030FL1 1z/e |EAF42 10/- | EYs! 7/3 | PFL20011/9 | UCES0 73 18 ‘l’g" M‘E 20318 57/8 = 35/~
$v4 6/ |30FL1214/¢ |EB91 23 |EYES /6 rL3c  9/9 UCH42 12/6 Tt 22/' Mg}gg{, 79/6 o & 28/
5Y3GT 6/ | 30FL14 14/6 | EBC33 8/- | EZ40  8/- | PLs1 913 UCHS1 6/8 19 /- (00 L 59/6 14/6
Sea . % |30LT e/ | EBC11 10/6 | BZ41  8'- ) PL81A 10/3 | LCLE %% 0] L L 89/8 = 25/~
§/3012 12)- | 30L15 13/- | EBFS0 6/9 | EZE0  4/8 | PL82 > 1 CoLss 1)~ Fin ag/_ McgggP 19/ = 29/6
GALS /3 |30L17 15/6 | EBF89 6/3 | EZ81  4/9 PLsy  6/8 UF4l 10/6 5 - . 130/~ - 118/~ 20/8
SALE I |30p: 13- Eccst 3/9|GZ32 89 |prey ee | UESS O o He|leeEs B 79/8 72/
A¥s %13|30p12 130 |ECCsz 49| Gz3i 89| prseo 13- UFD 89 e || S 59/8 99/~
A e!30p1s 13- ECCes 7-|KT4l 1508 | prsos 138 | UL41 13- 23 e €170 19~ S — | 80/-
oA%e  4/6|30PL1 128 |ECC85 5/9 (KT61  9/8 prsos 23;6 | LLE} 20/- 284 T5)- | PAIRCHILD. TABLOI 10/6
GBE6  4/0 | 30PL13 14/8 | ECC80412/- | KTCG 18/ | 5y Slures 7~ 288 215_ 1-5 611 12 504 | TAD100 89/6
6BJ6  8/6 | 30PL14 14/- | ECF80 8/- | LN320 14/8 P’%i 29 18/~ | Looo 9/8 9/- 8/- g/o | TADIIO 39/6
6C6G  4/9 | 35LOGT 8/0 | ECF82 6/~ | N8  17/8 1,-\,3;,’ 294 ”5_ L914 9/9 8/~ 8i- 6/9 { MULLARD DTL
GODGG 22/ | 35W4  4/8 | ECH3D 8/- | PG 10/- | pygy 5 8- |Lees 1zl LU = | FCH101 178
eF14  9)- | 33Z4GT b/~ | ECH42 18/9 | PABCSO ¥/ |y oy e 2 |rmac 3es 3% 296 - | FeEI21 21/~
6F23 14/8 | 150B2 13/6 | ECHS1 5/9 | PC86 10/8 | yg, 56 -\ rmec ey~ loer 18- 17/- | FCH201 26/8
o2 lielsor o |ECHS3 3|PCes 1033 LY oo 18- jiztc 8- 198 18- 17/- | FCHa231 30/~
GE7G /6| 6063 1%/6 | ECH& 7/8| PCIG  8/6 | 4oy 11 g9 | Lruic 2~ 1978 18- 17/~ | FCI101 32/6
e el e v e s | B B e
AZ31 5 2 5900 3 AC127 a S _
T 8% | a5io 13/ |Ecrss 8- Tccad & (LYY 7/8 | xD10 7/8 e | e | otat Ion &
T 8Bl 1gig |EFaTA 68 (PCCss 8- | N0 8/8 | AF115 3/- 4/- | SNT400N 18/~ | FJLLIO0N 17/8 | peK 01 876
Ve 8 | GChas 1306 | EF3e” 4w | RCCed o/ | OF) 12/~ | AF116 /- i 26/- | SNT40IN 18/~ BJiLI2] 17/8 | Eeyiol b
6X5GT 89| CL33 18/6 | EF4l 11/9 | PCCSY  9/8 SU2IG0N | 3y117  4/- e 15/- | SN7402N 18/~ FIHI4l 17/8 =
JoF18 7/~ |C¥31 6/9|EFS0 4/8 | PCC1s9 9/8 12/8 | Ar125  3/6 6 28/- | SN7403N 18/~ | FIHISI 17/6 | PLESSEY
el 15~ |Dacse 78|EFss e8| PCCSuard~ V2 - aRizn 1 o) 41/- | SNT404N 19/ | FOH1Z 18/3 | 8L402A 42/6
1oAhs 45 | DAFO1 4/3 |EFS; 63 | PCF8O /6 | U2 30 3%/- | SNT400N  19/3 | FJH221 17/6 | SL403A a2/6
12AT7 3/9 | DAFSG 7/3| EFes  6/3 | PCFs2  6/6 51 37— | SN74l0N 18/ | EI100 27/8 | SL701C £9/8
15AUG &9 | DF33 /9| EF91 29| PCF8c 96 = §73§: SN F1J121 37/8 | RL702C 29/8
12AU7 4/o | DF91 29| EF183 58 | PCF80013/6 53 90| R 8/l [JEII14] 82/8
19AX7 4/9 | DF96  7/3| EF1s: 6/8 | PCF801 §/9 54 7430N 18/ | FII191 37/6 | GENERAL
19KSGT 7/3 | DH77  4/6 |[EHO0  8/8 | RCF802 8/~ o5 i SNTA8ON  18/- ) FaI28 8%/6 | ELECTRIC |
19BG6GITE | Do el e 5K Pt o 5 89~ | Data sheets all 11> per type excvpt L900] | PA230 22/6
20ps 119 | DK92  8/6 | ELi1 11/ | PCF80814/8 24/- | 914/923 and Plessey %/6. PA234 21/6
20P4 18/6 |DKoG 7/3 | EL84 4/9 |PCL&2 713 QeI LCatolicre) L0/aNu— 1 B
— o _ 5 — | TABC - -in-Line 1.C. Holcers, - A246
recT o |Dras 5| ELe0 3| TCL83 12/- | UABCE0S/6 | 0CIT0 416 14 Pin Duak i Line L e iojs | Pas2d “;_
R E A E RS A D I O ( P - E .) 11,’0::5 :‘;%‘rj: per order. Data sheet free if ordered with ICS. Send £/86 for catalogue
85 ;'SOSREQXUAV GARDENS, I;IE'DBoﬁlg?g._’ItFORD, 01-452 0161 A- MARSHALL & SONS LTD. Tzﬁlz;zx
. el. - a1
Postage on 1 valve 9d. extia. On 2 valves or more, postage 6d, per 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2
valve extra. Any Parcel Insured against Damage in Transit 6d. extra. CALLERS WELCOME 9-5.30 SATURDAY 9.5
SEE OUR MAIN ADVERTISEMENT ON PAGE 917 FOR SEMICONDUCTORS
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IMOUY! A FAST EASY WAY
TO LEARN BASIC RADIO
AND ELECTRONICS

Build as you learn with the exciting new

TEGHNATRON Qutfit!

No soldering—hut

No mathematics.

you learn the practical way.

Now you can learn basic Radio and Electronics at home—the

fast, modern way. You can give

yourself the essential technical

‘know-how’ sooner than you would have thought possible—
read circuits, assemble standard components, experiment,

build . .

Study Method and the remark

Build Outtit take the mystery
Ing casy and interesting.

and ¢njoy every moment of it. B.L.E.T's Simplitied
able new TECHNATRON Self-
out ol the subject—make learn-

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

-« . and what's more,
YOU’'LL UNDERSTAND
EXACTLY WHAT YOU
ARE DOING. The Tech-
natron Outlit contains every-
thing you need, from tools io

transistors . . . even a versatile
Multimeter which we teach
you how to use. You nced

only a little of your spure
time, the cost is surprisingly
low and the fee muy be paid
by convenient monthly instal-
ments. You can  use the
equipment again and again-
and it remains  your own
property.

You LEARN-but it's as
fascinating as a hobhy,
Among many other interest-
ing experiments, the Radio
sct you build—and it's a good

one—is really a bonus: this is
first  and  ast a4 reaching
Course. But the tramning is as

rewarding and interesting as
any hobby. 1t could be the
springboard for a career in
Radio and  Electronics or
provide a grehit new, spare-
time interest,

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Dept. 371B, Aldermaston Court,
Aldermaston, Reading, RG7 4PF

A ld-year-old could under-
stand and benefit from this
Course—but it teaches the
real thing. Bite-size lessons—
wonderfully clear and casy to
understand, practical projects
from a burglar-alarm o a
sophisticated Radio set
here's your chance to muster
basic Radio and Electronics,
even if you think you're a
‘non-technical’ type.” And. if
you want to curry on to more
advanced work, B.I.LE.T. has
a fine runge of Courses up to
AM.LE.R.E. and City and
Guilds stundards.

Send now for free | 64-page book.
Like to know more about this
intriguing new way to learn
Rudio and Electronics? Fill
in the coupon and post it
today. We'll send you full
detatls and a 164-puge book
~—'ENGINEERING oPpP-
PORTUNITIES"— Free and
without any obligation.

name

Practical Electronics

To: B.LET., Dept. 37IB,
ALDERMASTON, READING, RG7 4PF I

I'w ouldlike to know more about your
Practical Rudio & Electronics Course. Please

send me full detailsand FREE 164-page book. '

address ...

ALDERMASTON COURT, |

age

November 1970

BRAND NEW FULLY GUARANTEED TRANSISTORS

SEND
FOR

NEW LIST e NEW PRICES

Brylo INTEGRATED CIRCUITS
B8X20 Type | 12+ 25+ 100 +500 +
ULoi4 9/9 9/- 8/- 73 6/6
UL93 12/6 11/9 11/- 10/~ 9/3
SL403 42/6 41/- 40/- 37/6 35/-
MCI303  52/6 48/ 45/- 40/- 35/
MCI1304  55/- 50/- 47/6 42/6 37/6
1 rPA24s 52/6 48/- 45/~ 40/— 35/-
5-JaN3oss 15/-J2N3819 7).
4/8] Mullard 115 wartt Texas F.ET.
3/~ Silicon Power 25 + 6/-
3/8 25 + 13/- 100 + 5/3
18 100 + 11/- 500 + 4/9
3 3/-
4/-IBY127 4 2/6 §2N2646 10/6
2G371  4/8lacynr  48|BYZI0 8 Zszg:‘ Planar /s Motorola
2G374.  5/8/aCy22  3/8{BYZIl /- All Colanar Unijunction
26381 5/-JACY28  3/8|BYZI? 8- 2% 1+ 18 + 8/9
2G382  6-|aCYs4  4/-|BYZIZ 4/ 160 1 1le 100 + 7/6
2G383  5/-|aCYas  5/-|Byzis 20/ 500 + 6/9
2N 404 g'o ACY 39 11;— (BE%}:;) 1'23;‘I - 0 s
2N694 /-1ACY40  3/-|GET102 6/-kAF3 -1AF186 _
2N697  B/6lADI40 10/-|GET103 4/8f" ' T0. 2 Mullard v.H.F./
2N¢98  8/8|aD14v  1o/-|MPri02 8/6 25 4 5/ 2%+ 70
2N706  2/-|AD161 7/6|MPF103 7/- 100 + 476 100 + 6/~
2N7064 2/6/aD162  7/8|MPFI03 7/8 500 1 3/9 500 1 §/-
2N707  9/6| AF102 12/6]MPF105 8/-
2N708  8/-1AF114  6/8]0ab 3/-
2N3914 4/8|AF115  8/-|0AT 4/- OBI70 5/,_{BY126 3/-
2N916  4/8[Ar116  8/6]0Aw 2/- 48 g / Mullard 800y
2N818 7/ AF117  5/-{0AI10  5/- + zls I amp Plastic
2NO19  4/-1AF118 12/8]0447 2/ 100 + 3/ 25 +2/6
2N920  5/-|AF124  8/-[0A70 2/- 100 + 2/3
2NY22 gle AF125 5/- 3{27; 5} e ] I
2N930 ~|AF126  4/-|0A7 4 ]
ON1131  8/-|AF127 4/ OA71 3/ °C|;; . 6/~ Mullard 62 200v
2N1132  6/-|AF139  6/-{0A79 2/- + 4/6 25 + 3/6
2N1303  4/8]AF178  9/8]0A81 g 100 + 4/ 100 + 3/2
2N1304  5/-|AFI8I g;e 8‘:22 g/a 500 + 2/10
2N1305  5/-|AF186 -]04 - al
2N1306  5/-|aF239  8/-[0as0  2/-|BY127 4/-§BC107/8/9 2/6 ea.
2N1307 g /8] Mullard 1000v \.T.T. Planars
2N1308 1/6] 1 amp Plastic 25+ 2/3
2N1309 1/6 25 + 3/3 100 + 2/—
2N1613 §/, 100 + 3/- 500 + 1/9
2N2147 /
2N2160 7/6IBT102/500R I5/-focP7i 19/6
2N2287 7/8) Mullard Thyristor Mullard Photo
2N2646 7/8 500 p.i.v. 6:5a 25 + 173
9/8 25 + 12/6 100 + 14/9
g;g 100 + 11/~ 500 + 13/6
2N 2426 9/8 / 2
ool o8 (©A200/0A20 19focs 12/6
2 5 A i Mullard Power
IN3054 1gvg SIL'SSOE }:}.:des e o
g B e
10/ 500 + {1
/8
5-FOC42 é/-focn 3/-
12/8 Mullard Mullard
12/8 25 +5/3 25 +2/3
10/- 100 + 4/9 100 + 2/
13{6 500 + 4/3 500 + /9
g Jocas 3/6]BCY34 5/~
g Mullard Mullard
38 25 + 3/- 25 +4/3
58 100 + 2/6 100 + 3/9
28 500 + 2/- 500 + 3/6
5-jocTs 5/-JIN4001/2/3 16
6/~ Mullard I amp 100-300v
8/ 25 + 4/3 25 + 1/4
5/ 100 + 3/6 100 + 1/2
g/— 500 + 3/- 500 + t/-
il
¥-locao 19/6
4‘,' Mullard t00v
3 5 25 + i5/9
Tl Ji
sDIat 1g/glocsy 5| %0+ s gl%NDEEZ
BEN3000 5/-|0C83 lg:— A
BEIss  5-[ociss 1o [INd00as 26| st
BF1568 8/ 0C13Y 5{— 4003200\1 ZI/ amp All Voltages
BF159 12/-[0C140  7/6 - i
BF163  8/-|0C141  15/- 100 + 1/9 B 331‘//9’/5
BF167  5/-lOCiss " 4/- 500 + 1/6 166 £ 200
BF173  8/-|OC1i0  5/- 500 1 179
Bris  Zaloci  Yohnacosr T Sif 360 % s
B : / 00-1000v |
BFX30  6-locaor  gref 800 e 2nyjoneltyPe
Bom wfaloce B IRe
BFY20 12/ : 3
BFYSO d/6locons g 200N 42
BFYS51 /=] 0C200 2/8
BFYs2 4/6|0C206 15/-JOCI39 5/-FOCI140 ‘ 7/6
28732 B/8IBFY53  3/6|0C207 15/ Mullard Mullar
28733 9/8|BFY6+ 8/8locrii  1a/8 25 + 4/- 23 + 6/-
AA178  8/8|BLY10 20/-[ORPi12 11/- 100 + 3/3 100 + 5/-
AAY12  5/-|BLY11 226/0RP60 '8 500 + 3/- 500 + 4/—

PLEASE NOTE MINIMUM ORDER SHOULD BE l0/-
Quantity prices 100 + Phone (01) 723 NEW E;\lJNEldVM#ICIEISSTASKNFEOV:
0401 Ex. 4. All listed devices are from EIES‘{,'C“, SEND FON TREE 608
stock at time of going to press. Please TODAY. Discounts 10% on 12 + any

add 1/6 post packing to your order. one type, 15% on 25 + any one type,

303 EDGWARE ROAD
’ LONDON, w.2
(01} 723 1008/9
OPEN MQN-SAT 9am-6pm THURS Jam-1pm
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Practical Electronics Classified Advertisementis

RATES: 1/6 per word (minimum 12 words).
* Practical Electronics

Advertisement Manager, *

Box No. 1/6 extra. Advertisements must
" IPC MAGAZINES LTD.. Fleetway House, Farringdon Street, London, E.C.4

be prepaid and addressed to Classified

MISCELLANEOUS

PSYCHEDELIC
LUMINOPHONICS

Or is this just another way of referring to FANTASY?
Either way, our Projects 24 and 1014 probably
come within this category—THINK OF THE FUN
YOU WOULD HAVE WITH SOMETHING LIKE
THIS AT A PARTY! There are MANY OTHER
UNUSUAL PROJECTS TOO—how about an
ELECTRONIC STETHOSCOPE for USTENING
THROUGH WALLS, etc, or 2 TRANSMITTER/
RECEIVER that doesn't use RF, SO LICENCE
WORRIES ARE OVER! Then there’'s another
project for a “LEARNING" MACHINE—imagine
one of these in YOUR BACKROOM; YOUR
FRIENDS WOULD BE. AMAZED! If REALLY
UNUSUAL projects interest you, then WE'VE
GOT WHAT YOU WANT. In a few days from
mow YOU COULD BE IN THE "“SCIENCE-
FICTION'® WORLD OF ““BOFFIN"|

DON'T PUT IT OFF! SEND 3/- for your list—NOW

BOFFIN PROJECTS
4 CUNLIFFE RD., STONELEIGH, EWELL, SURREY
Designs by GERRY BROWN and JOHN SALMON
and presented on

BUILD IT in a DEWBOX quality cabinet
2in X 2}in x any length. DEW LTD.,,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. Write now—right now.

AUDIO FREQUENCY RESPONSE GRAPH
PAPER for response plots, circuit design,
studios, teching, hi fi. Samples free, single
sheets 6d., quantity reductions. NTS, 4 Red
Lodge Road, West Wickham, Kent. (07-777
9180.)

PARAPHYSICAL LABORATORY, Downton,
Wilts. Fascinating international nagazines.
$.A.E. for list. TParcel 20s.

TINY TRANSISTOR MODULES, can be used
as multivibrators, bistables, monostables, code
practice oscillators, divide by two circuits, etc.
with a few additional components to decide
function. Full information with every module.
Price 81. MICROTRONI(S, 70a Sydenham
Park Road, London 5.E.26.

SOCKETS TO YOU will be a thing of the past,
and also plugs and bare wires when you make
a quick electrical connection with the revolu-
tionary new Keynector. Ideal for bench and
high speed testing of electrical equipment. A
must for the do-it-yourself fan. Send for a
leaflet to: E. B. INSTRUMENTS (Dept. PE),
49/53 Pancras Road, London N.W.1 (01-837
7781). Only 48/6 plus postage.

—TOP TRANSISTORS—

ACY22 1/9 oc72 /9 2N2926 1/9
BCié68 1/9 OC200 1/9 2N3702 1/9
BCl69 1/9 ocaol 1/9 2N3703 1/9
BSY27 1/9 0cC202 19 2N3705 1/9
ocC45 1/9 ZTX3001/9  2N3706 1/9
oc7l 19 2N706 1/9  2N3708 1/9

All the above types are available at 16 for £1.
Brand New. Individually Tested, unmarked,
but guaranteed to be within their correct
specification, or money refunded,

ANTEX SOLDER IRON
A lightweight iron with a 15 watt nickel
plated bit. Designed to enable you to weld
reliable joints accurately. Model CN240 volts.
Special low price. Act Now, Only 29/11.
MONEY BACK GUARANTEE. P.&P.l/-

J. M. KING (M)
17 Buckridge, Portpool Lane, London, EC.I

MISCELLANEOUS (conﬁnued)

SERVICE SHEETS

ALL THOSE LITTLE ITEM8 which you
can never find are available from our
stock. Also speaker fabrics, BAF
wadding, Peerless speakers, cabinet kits,
cross-over’s.  For full details send 9d.
in stamps to: AUDIOSCAN, Dept. PE,
4 Princes Square, Harrogate, Yorks.

GLEARING LABORATORY, scopes, V.T.V.M’8
V.0.M's, H.8, recorders, transcription
turntables, electronic testmeters, calibration
units, P.S.U.’s, pulse generators, D.C. null-
potentiometers, bridges, spectrum analysers,
voltage regulators, sig-gens, M/C relays,
components, etc. Lower Beeding 236.
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BIG BARGAIN PARCEL 13/-

POST PAID
Containing multi-contdct relay, transistors,
resistors fsome high stab), rectifiers, diodes,
capacitors, pots, knobs, etc.

6 OR 12 VOLT
FLUORESCENT LIGHTS

12ins. 8 Watt tube ample light for caravan,

tent, etc, Fully transistorised, low battery drain,

Unbeatable at 65/

orin kitform 57/6

4 WATT GRAM AMPS.

Volume and tone controls, mains operation,
302 output, new and boxed 72 6 POST
PAID

Callers welcome

S.A.E, for lists

post paid.

SALOP ELECTRONICS
23 Wyle Cop
Shrewsbury, Shropshire

SERVIGE SBHEETS. Radio, TV, etc., 8,000
models. List 2/-. $.A.E. enquiries. TELRAY,
11 Maudland Bank, Preston.

SERVICE SHEETS (1925-1970) for Televisions,
Radios, Transistors, Tape Recorders, Record
Players, etc., by return post, with free Fault-
Finding Guide. Prices from 1/-. Over 8,000
models available. Catalogue 2/6. Please send
8.A.E. with all orders/enquiries. HAMILTON
RADIO, 54 London Road, Bexhill, Sussex.

LARGE SUPPLIER
OF

SERVICE SHEETS
T.Y., RAOLO, TRANSISTORS, TAPES, CAR RADIOS

5/- EACH, MANUALS FROM 10/~
PLUS LARGE S.A.E.

(Uncrossed P.O.’s please, original

returned if service sheets notavallable.)
FREE TV FAULT TRACING CHART OR TV
LIST ON REQUEST WITH ORDER

C. CARANNA
71 BEAUFORT PARK, LONDON, N.W.11
MAIL ORDER ONLY

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush Rd., London, W.8 (01-743 3441).

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.

ENAMELLED COPPER WIRE

S.W.G. Per $lb reel Per 11b reel
18-22 11/3 16/8
23-30 11/9 17/6
31-35 12/3 18/8
36-40 15/- 24/-
41-44 17/9 29/6

Orders despatched by return of post. Please
add 1/- peritem P. & P. Supplied by: BANNER
TRANSFORMERS, 84 Oid Lansdowne Road,
West Didsbury, Manchester, 20. TRADE
ENQUIRIES INVITED.

NO NEED TO WORRY ABOUT
A TRANSMITTING LICENCE

because this GPO approved transmitter/receiver
kit does not use R.F, and you can get one easily.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you getall
the printad-circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN-TO-BUILD with the
EASY-TO-FOLLOW instructions, An extremely
flexible design with quite an AMAZING RANGE—
has obvious :8pli:ations for HOUSE-TO-HOUSE
USE, SCHOOL PROJECTS, LANGUAGE
LABORATORIES, SCOUT CAMPS, etc.

GET YOURS! SEND 95/- NOW

TO: ‘BOFFIN KITS’
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

HI-F1 EQUIPMENT

SHURE GOLDRING Cartridges. Post Free. G800,
M44/5/7 £1.17.6. M3D £5.5.0. M44E £8.19.6.
M55E £9.19.6. M75E/2 £16.10.0. Garrard
8P25/2 £10.17.6. AP.75 818.17.6. P. & P. 7/6.
ULTIMATE ELECTRONICS, 38 Achilles

- Road, London, N.W.8. Mail Order Only.

FOR SALE

SEEN MY CAT? 5,000 items. Mechanical and

Electrical Gear, and materials. S.A.E. K. R.

WHISTON, Dept. PE, New Mills, Stockport.
MADE ! !

MORSE %asv

FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using sclentificaliy prepared 3-speed records you

tically learn to T lse the code RHYTHM

without translating. You can't help it, it's a8 easy as
learning a tane. 18 W.P.M. in 4 weeks guaranteed.

For details and course C,0.D. ring 8.T.D. 01-660 2898
or send 8d. stamp for explanatory booklet o
@G3HSC (Box 19), 45 GREEN LAKE, PURLEY SURREY

NTEGRATED CIRCUIT
AUDIO AMPLIFIER

KIT

e Power output: 3 watts. R.M.S. per
channel. ® Sensitivity: 160 mv. input for
3 watts output. ® Output load: 7.51015.
e Frequency response: —15 Hz to 50
KHz (30db down). e Treble cut and
boost: —18dbto +12db. e Basscutand
boost: —14 dbto +12db. @ Noise level:
—80 db max. (referred to 3 watts output).
e Hum:—70db max. (referred to 3 watts
output). ® Crosstalk: —40db. e Distor-
tion at 3 watts output 1% max. (Total
harmonic). ® Priceof kit of parts and full
constructional details £15.

TELEVISION CITY

Dept. PE1, 50 Richmond Road
Kingston-upon-Thames, Surrey

Tel, 01-546 3961 (100 yds. from Station)

Daily 9.30-5.30; Friday 9.30-7; Closed Monday
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FOR SALE (continued)

RECEIVERS AND COMPONENTS

NEW CATALOGUE No. 138, containing credit
vouchers value 10/-, now available. Manu-
facturers’
mechanical components, price 4/6, post free.
ARTHUR SALLIS RADIO CONTROL LTD.,
28 Gardner Street, Brighton, Sussex.

WANTED

CAS8H PAID for New Valves. Payment b
return. WILLOW VALE ELECTRONICS,
4 The Broadway, Hanwell. London. W.7,
01-5687 5400/2971.

PRACTICAL ELECTRONICS. Sept., Oct.,
Nov., Dec. 1969 WANTED. State price.
Box No. 31.

TOP PRICES PAID
for new vaives and components
Write:
KENSINGTON SUPPLIES
{B) 367 Kensington Street
Bradford 8, Yorks.

ELECTRICAL

2 4 yoit

BEST EVER 200/240 VOLT ““ MAINS "
SUPPLY FROM 12 VOLT CAR BATTERY
Exclusive World Scoop Purchase. The fabulous
Mk, i2D American Heavy Duty Dynamotor
Unit with a Massive 220 watt output and
giving the most Britliant 200/240 volt perfor~
mance of all time. Marvellous for Television,
Drills, Power Tools, Mains Lighting, AC
Fluorescent Lighting and all 200/240 volt
Universal AC/DC mains equipment. Made at
tremendous cost for U.S.A, Govt. by Delco-
Remy. This magnificent machine is unobtain-
able elsewhere. Brand New and Fully Tested.
Only £4.19.6 + 10/6 postage. C.0.D. with
pleasure, refund guarantee, Please send S.A.E.
for illustrated details.

Dept. PE, STANFORD ELECTRONICS

Rear Derby Road, North Promenade

Blackpool, Lancashire

SITUATIONS VACANT

AMILERE, AMS.E. (Elec), City &
Guilds, G.C.E., etc., on *‘Satisfaction or Refund
of Fee” terms. Wide range of Home Study
Courses in Klectronics, Computers, Radio,
T.V., etc. 132-page Guide—FREE. Please
state subject of interest. BRITISH
INSTITUTE OF ENGINEERING TECH-
NOLOGY (Dept. 124K), Aldermaston Court,
Aldermaston Berks.

ELECTRONICS
ENTHUSIASTS !

South East London Component
Retailers Urgently need

ADDITIONAL STAFF
Please contact Mr. Hyde

GARLAND BROTHERS LTD.
Deptford Broadway
London, S.E.8
01-692 4412
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new and surplus electronic and-

Printed circuits, ) in. SRBP, roller-
tinned and driiled, with circuit layout
printed on reverse side available for

Two Tone Tester (7s. 6d.)

Humidistat (12s.)

Guitar Amplifier

Prices include post and packing, S.A.E.
for list or C.W.0.

ALBOL ELECTRONIC &
MECHANICAL PRODUCTS LTD.
2 Vine Lane, Tooley Street
London, S.E.1 Tel. 01-407 4214

SEMICONDUCTOR DIODES. 0431,
04200, 0A202, IN914, 1/6 each. P. & P. 1/6.
D & D ELECTRONICS, 80 Scot Lane,
Newtown, Wigan, Lancs (Mail Order Ounly).

0 AY5,

TOROIDAL MAINS TRANSFORMER. Primary
240V, secondary 42V, at 140VA. Size 44in
dia. x 1jin deep. £3 10s plus 6/- post.
Mounting clips 2/- for four required. AUDIO
SERVICES (ST. IVES), 3a Kings Hedges,
St. I'ves, Huntingdon.

DIODES suitable for line sync circuits in
T/Vs, switching circuits. Organ Builders—
untested, unmarked. £5 per 1,000 plus 1/-
P.& P, C.W 0. to MRS. M, EVANS, 34 High
Street, Teddington, Middx.

\

RECEIVERS AND COMPONENTS

(continued)

WEST ELECTRONICS

78 PARK HILL ROAD
WALLINGTON, SURREY

ACI07 7/6 OC44 2/10
ACI127 5/6 OC45 2/10
ACI128 4/— OC7! 2/6
BCI107 2/6 OCI139 S/
BCI108 2/9 OCl140 6/
BFYS0 3/9 IN914 3/-
BFYS!t 3/6 IN400| 2/~
BFY52 3/9 IN4002 2/3
BYI26 3/9 IN4003 2/6
BY127 3/9 IN4004 3/-
QA90 1/4 IN4007 4/6
QA9 /8 2N2926 2/6
OA200 L4 2N3053 S/~
0OA202 1/8 2N3055 12/6

P. & P. 1/- min. S.A.E. for CAT.

MONEY BAGK GUARANTEE
| watt. Only 3d each
Top qual. Histab. Low noise. Carbon

39, 47, 50, 56, 100, 200, 270, 360, 390, 470, 560,
680, 820, 9100, 2-4, 3-3,3-6, 47, 51, 6-2, 68,
75,8210, 12, 16, 18, 20, 27, 33, 39, 56, 82, 120,
130, 150, 160, 180, 220, 360, 430, 680, 820, 910K .
1-2, 15, 1-8, 2.4, 2.7, 3, 3:3, 36, 39, 4.7, 51,
5:6,6:2,6:8,9:1,10, 11,12, 13, 15, 18, 20, 22MQ,

Money ref. guar. C.W.O. plus 1/6 P. & P.
to:

TWENTIETH CENTURY STORE
Station Approach, Chipstead, Surrey CR3 3TD

SITUATIONS VACANT (continued)

Established 1891

First-class opportunities in Radio

TECHNICAL TRAINING
IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

and Electronics await the | C S trained man.

Let 1 C S train YOU for a well-paid post in this expanding field,

I 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, Colour TV Servicing, also Electronics, Computers,

etc.
Expert coaching for:

* C. & G. TELECOMMUNICATION TECHNICIANS' CERTS.

* C. & G. ELECTRONIC SERVICING,

* RT.E.B. RADIO AND TV SERVICING CERTIFICATE.

* RADIO AMATEURS' EXAMINATIO

* RADIO OPERATOR CERTS.

N.

Examination Students coached until successful.
NEW SELF-BUILD RADIO AND ELECTRONIC COURSES

Build your own S-valve receiver, transistor portable,
All under expert guidance.

multi-meter.

signal generator and

POST THIS COUPON TODAY and find out how | CS can help YOU in your
career. Full decails 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 |
CCRRESPONDENCE
SCHOOLS

A WHOLE WORLD
OF KNOWLEDGE

[
I
' ADDRESS
I
I

International Correspondence Schools I
(Dept. 152), Intertext House, Stewarts Road,

London, S.W,8

Block Capitals Please

AWAITS YOU! | oo o |




RECEIVERS AND COMPONENTS (continued)

POLYSTYRENE CAPACITORS. 125 or 350V, 150,
180, 330, 390, 560, 680, 820, 1,800, 2,200,2,700, 5,600,
6,800, 8,200; 125V, 18, 22, 120, 220, 1,200, 1,500,
3.300, 3,900, 0-01, 0-012, 0-015; Paper 100V, 100,
1,000, 2,000, 5,000. 3/~ doz. Post 1/6.

COMPUTER PANELS. 5-BC108 diodes 3/- ea. 4 for
10/-. Post 1/6.8-0C76 or OCT72 or OC42, 8-0A10,7/8.
8-0C43 or GET87 4 QAS81, 7/8. 8-0C170 diodes,
etc., 7/8. 2-0C170, 2 GETR75 or 4 MDS34, 5-100MFD
12V electrolytics, pot core, ete., 6/-. 10-BSX26.
530MEG silicon npn diodes, ete., 7/8.

MIXED TRANSISTORS ON PANELS. 50 for 12/6.
100 for 20/-. Panels with capacitors, resistors,
diodes, 6 for 5/-. Airspaced trimmers, 25 and 100pF,
2/-. Ceramic 40, 60, 125pF, 8d.

SEL. RECTIFIER AND VARIABLE RESISTOR in
neat case. Input 15V, output 0-12V at lamp 8/-.
MIDGET RELAYS }injiin>iin, wei 0z.
D.P.D.T. carry 2amp at 28V, 700 ohm coil, 10/8.
With base, 12/6 Post free.
M.C. METERS 2in and 2{in.
M.C. Phones and mike, 450hm, 12/6.
unless stated otherwise.

J.W.B. RADIO
75 Hayfield Rd., Salford 6, Lancs.

3 assorted for 21/-.
P. & P. 2

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. Now available from:« HENRY'S
RADIO LTD. Edgware Road, London, W.2
P.H. ELECTRONICS. Industrial Estate,
Sandwich, Kent. Tel. 2517

DRY REED INSERTS
y i NN
S o — e 4
Overall length 1.85” (Body length 1.17).

Diameter 0.14” to switch up to 500 mA at up
to 250v D.C. Gold clad contacts, 12/6d. per
doz.: 75/- per 100; £27,10.0 per 1,000; £250 per
10,000. All carriage paid.

G.W.M. RADIO LTD. *
40/42 Portland Road, Worthing, Sussex 0903 34897

JEF FOR VALUE

New Branded Full Spec. Devices
Integrated Circuits complete with data:

N5709A Type 709 Op. Amp. 13/6
P 1W Audio Amplifier 17/8
P W Audio Amplitier - 31/8
SL402A 2W Auwdio Amplifier . 35/
D40C1 4W Darlington Amplifier .. 1378
MEL 11 Photo Darlington Amplifier .. 9/8
Connectors for D.I.L.i.c.s a0 oo 8/-
1/8 BFX86 .. 8-

.88 BDI124.. 12/-

2N4059 aa 3/8 2N3055 14/-
Triacs and Diacs

RCA40669 8A 400V oo 24/

RCA 40583 Trigger Diode Sl s
1A silicon Rectifiers

1N4001, 50V 1/5 1N 4004, 400V 2/5
IN4002, 100V 2/- 1N 4005, 600V 2/9
1N4003, 200V 2/2 1N4006, 800V 3/5

1X4007, 1000V 4/-

Bridge Rectiflers
W005 1A 50V 5o ao ao ao 7/8
P40 2A 400V .. a

JEF ELECTRONICS
(P.E.11}, York House, 12 York Drive

Grappenhall, Warrington, Lancs.

Mail Order Only. C.W.0. P.& P, 1/ per order.
Overseas 7/6. Money back if not satisfied.

R & R RADIO

51 Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152
VALVES BO XED, TESTED & GUARANTEED

EBF80  3/- PCC84 3/ PY81 3/6
EBF89  3/6 PCF80  3/- PY82 3=
ECC82 3/- PCF82  3/6 PY800  3/6
ECL80 3/~ PCL82  4/- PY80I 3/6
EF80 /6 PCLB3  4/- ulsl 4/6
EFE5 3/- PL36 /- 30F5 2/6
EY86 4/- PL8I 4/- 30PI2 4/6
EZ40 4/6 PL83 4/- 30C15 /-
EBC4i  4/6 PY33 /- 50CD6G 7/6

POST, ONE VALVE 9d. TWO TO $1X 6d.
OVER SIX POST PAID,

CONSTRUCTOR UNITS

R.F. Generator. Supplied with coils, tuning cap.,
switch and details for wiring and calibration.
Covers |50KH/z to 30MH/z. 89/6 + 3/6 p.p.
A.F. Unit. Osc. operates at 2 freq’s. for AF. RF.
checks, connects as amp. for continuity checks.
Dual freq. square wave o/p for audio/HiFi tests.
Provides modulation for R.F. unit,

39/6 + 3/6 p.p. S.A.E. for details.
Tweed Electronics (PE), 9 The Green, Hatfield

Peverel, Chelmsford, Essex
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NEW MODEL V.H.F. KIT MK2

Our latest Kit, improved deslgn and performance plus
extra Amplifier Stage, receives Aircraft, »Amnateurs,
Mobile, Radio 2, 3, 4, etc.

This novel little set will give you endless hours of pleasure
and can be built in one evening. Powered by 9 Volr
battery, complete with easy to follow instructions and
built in Jack Socket for use with Earphones or Amplifier.

Only 68/-. P. & P. Free U.K.only

Postal Orders, Cheques to:
Depr,

pr. P.E.
Galleon Trading Co., 25 Avelon Road,
Romford, Essex

A CORNUCOPIA OF COMPONENTS! Scarce
valves, selected TV components, speakers and
cabinets. Comiputer panels—long leads, NOT
printed circuits. Transistors, resistors—newand
recovered. State your requirements. 3.AE.
for details MAIL-MART, 6 Lastbourne Road,
Pevensey Bay, Sussex.

BRAND NEW ELECTROLYTICS -15/16V
0-5, 1, 2, 5, 10, 20, 30, 40, 50, 100mF, 8-5d.
E12 series 5% resistors, Carbon Film W
1Q to 1MQ, 1-8d. Wirewound 5W 15Q
to 15K, 10d. Postage 1/-. The C.R. SUPPLY
CO., 127, Chesterfield Rd., Sheffield, 38 ORN.

MULLARD CR25 RESISTORS. 0-4W 5%
HS 2-5 x tmm 13d each. 47Q-1MQ. P. &

P. 1/-. SPRING ELECTRONICS LTD., 25
Cranley (iardens, Muswell Hill, N.10.

WITWORTH
TRANSFORMERS LTD.

Dept. P.E., 26 All Saints Road
North Kensington, W.11

Telephone 01-229 9071. 9 a.m. till 5 p.m.

TELEVISION LINE OUTPUT
: TRANSFORMERS

PRACTICALLY ANY MAKE OR MODEL
SUPPLIED OR REWOUND
EKCO, FERRANTI, DYNATRON

Replacement cases £1 each, please state

model.

S.A.E. for return of post quotation.

TERMS: Cash with order or C.0.D., please

add 4s. for postage.

C.0.D. orders will be charged 6s.

Transformers fully guaranteed.

SUBMIN MAINS TRANS. MT7. 0-230-250V to
7.0-7V 120mA. (30 x 30 x 37mm.). With
circuits, 13/6. U.K. post paid. List 6d.
AMATRONIX LTD,, 306 Selsdon Road, South
Croydon, Surrey CR2 ODE.

240 VOLT ELECTRIC POWER FROM
YOUR 12 VOLT CAR BATTERY

Only £5.10.0

4 10/6 carriage

C.W.0.or C.O.D.

Sockets
S/- each
Very latest Mk. IliD American dynamotor gives
you 200-240 volt electric power anywhere.
Runs TV, electric lights, including AC fluores-
cents. Shavers, vacuum cleaners, drills, power
tools, etc, Universal AC/DC appliances.
Essential for caravan, garage, workshop, site-
work, etc. Fully wired, simply clip on battery
and plug in. Limited quantity only.

NORTHERN ELECTRO ENG.

(Dept. P.E.), Whittle Street Works
Tottington Road, Bury Bury 7658

COURSES

Careers in Marine and

Marine Radio Officers

Short courses:—

Single Sideband Techniques— 2 weeks
2 weeks
— 2 weeks

Licensed Aircraft Radio Engineers

Transistor Techniques —_
Transistorised Radar

Aircraft Electronics

2 years’ full time course leading to the General Certificate in Radiocommunications.
| term full time course leading to the Board of Trade Radar Maintenance Certificate.
Conversion Course (Ist or 2nd Class PMG Certificate to General Certificate). .

R/T Licences (F_ull or Restricted).
Courses for Qualified Marine Radio and Electronics Officers

True Motion Techniques — | week

FM/VHF Technigues — 2 weeks
Marine Electronics Diploma—I12 weeks
Advanced Marine Elec. Dip.—12 weeks

A full time course of two years duration commences in September of each year.
This leads to the award of the Aircraft Maintenance Engineers (Radio) Licence,

issued by the Air Registration Board.
Communications, Navigational Aids and Radar Ratings,
approved by the ARB and all instruction and practice is carried out with modern
equipment and test instruments, in fully equipped laboratories and workshops.
Training is given on the latest types of Marine and Aircraft Equipment in

approved laboratories at:

THE SCHOOL OF MARINE RADIO AND RADAR

Principal Lecturer: F. E. Barltrop.

Bristol Polytechnic

Diregtor of Studiet, Department of Navigation, Mari i ri
Potytechnic, Ashley Down, Bristol BS‘I-;.B" fon SrisiRadizik Racar i o

Practical Electronics

The course includes the associated

The courses are fully

For further information, apply to

U
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EDUCATIONAL

TELEVISI

ON

This private College provides efficient theoretical and prac-
tical training in Radio and TV Servicing. One-year day courses,

beginners,

E

commencing in Sept.,

January and April, are available for

and shortened courses for men who have had
previous training. Write for free prospectus to:—

London Electronics College, Dept. LX/3. 20 Penywern

BOOKS AND PUBLICATIONS

SPECIAL OFFER

THE FIRST VOLUME ON TRANSISTORS
in a new series entitled
THE

SEMICON INDEX

to be published in conjunction with

AVO LIMITED

will be ready at the end of September
Brochure available

Designed to provide comprehensive tech-
nical data on semiconductors and to be
updated annually, the first volume covers
over 16,000 transistors of international
origin with 8 sections, a cross reference
index, over 600 outline drawings, CV
numbers, equivalents and manufacturers.

Invaluable to all Engineers and Buyers

SECURE YOUR COPY NOW
Send the special pre-publication offer price
of 19/6d & 564 p. & P. direct to
Functional Publication Services Ltd.

29 Denmark Street, Wokingham, Berks.
(Normal price to be £5.5s.)

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 7/~ P.P. 9d
1155 set Circuit and Notes 7/~ P.P.9d
H.R.O. Technical Instructions .. &/~ P.P. 94
38 set Technical Instructions.... 6/ P.P. 9d
46 set Working Instructions.... 6/ P.P. 94
88 set Technical Instructions. .. . 7/6 P.P. 9d
BC. 22t Circuit and Notes . .. .. . 6/- P.P. 9d
Wavemeter Class D Tech. Instr 6/~ P.P. 9d
18 set Circuit and Notes .. .... 6/— P.P. 94
BC.1000 (31 set) Circuit & Notes 6/~ P.P. 94

CR.100/B.28 Circuit and Notes 10/6 P.P, |/-
R.107 Circuit and Notes........
A.R.88D. Instruction Manual, ...
62 set Circuit and Notes
52 set Sender & Receiver Circuits 8/~ postfree
Circuit Diagrams 5/6 each post free.
R.ITI6/A, R.1224/A, R.1355, R.F. 24, 25, & 26.
A.l134, T.1154, CR.300, BC.342. BC.312,
BC.348.).E.M.P, BC.624. 22. 1475(88), 1392.
Colour Code Indicator 2/6 P.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

Road, Earls Court, London, S.W.5

I

Tel. 01-373 8721

GET INTO ELECTRONICS—big opportunities
for trained men.  Learn the practical way with
tow-cost Postal Training, complete with equip-
ment. AM.LE.R.E., R.T.EB., City & Guilds,
Radio, TV, Telecoms, ete, VFor FREE 100-
page book, write Dept. 356K, CHAMBERS
COLLEGE, Aldermaston Court, Reading, RG7
4001

ENGINEERS. A teclmical certificate or
qualification will bring you security and much
better pay. Elem. and adv. private postal
courses for C.DLng., ADMLER.E., A.MS.E.
(Mech. & Llec.), ¢ Guilds, A M.LM.1.,
A.LLO.B. and G.C.E. exams. Diploma courses
in all branches of Engineering—Mech., Elec.,
Auto, Iilectronics, Radio, Computers,
Draughts., Building, etc. For full details write
for FREE 132-page puide. BRITISH
INSTITUTE OF ENGINELERING 'TECII-
NOLOGY (Dept. 125K), Aldermaston C'ourt,
Aldermaston, Berks.

TELERADIO ELECTRONICS

JOIN THE FASCINATING HOBBY OF

RADIO CONTROL. BUILD A SINGLE

CHANNEL SYSTEM FOR ABOUT £12

OR A SOPHISTICATED PROPORTIONAL
SYSTEM FOR £80

Details from the specialists: TELERADIO CO. (P.E.)

s

3125-7 FORE STREET, EDMONTON, N.9

MAKES 5 DIFFERENT

TRANSISTOR RADIOS Lasc 250
TOTAL BUILDING PRICE 39/6

Amazing  Radio Construction
set ! Become aralio expert for
39/6. A complete Home Radio
Course.  No experience neeslel.
Parts including instructions for
cawh design. NStep-hy-step plin,
all - Transistors, Con-
densors and  Resistors,
knobs, serews,  efe.,
awl all you need. Box
size 147 107.-27  (parts
2 & avail.  sep.). Nend  only
39/6 + 4/6 P. & P Money hack guarantec.

GCONCORD ELECTRONICS LTD. (P.E.12)
8 Westbourne Grove, London, W.2
(nr. Bayswater Tube) (Callers 9-6 inc. Sat.)

gline studios limited

PRINTED CIRCUITS AND PRECISION
PHOTO MECHANICAL REDUCTIONS

Copthorne Road, Felbridge. Surrey
Telephone: East Grinstead 23540 works

YOUR PRODUCT OR SERVICE
can be successfully advertised
through these columns. For
details of how to send in your
instructions please turn to first
page of classified advertisements.

PLEASE MENTION

Practical Electronics
WHEN REPLYING TO

ADVERTISEMENTS
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£15.0

Solve your communica.
tion problems with this
4-Station Transistor Intercom system (1 master and
8 Subs), in de-juxe plastic cabinets for desk or wall
mounting. Calljtalk/listen from Master to Subs and
Bubs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hoapital, Office and Home. Operates
on one 8V battery. On/oft awitch. Volume control.
Complete with 3 connecting wires each 66{t. and
other accessories. P. & P. 7/6.
MAINS INTERCOM

No batteries—no wirez, Just plug in the mains for
instant two-way, loud and clear communicatione
On iteh and volume control with lock system.
I'uiul--&f{lgb. L R URIN T

57

3 Gns

Same as 4-Station Iotercosn for twc-w,iy instant
Ideal as Baby Alarm and Door
connecting

communication.
Phone. Complete with 66ft.
Battery 2/6. P. & P. 4/6.

wire.

.,. __———Why not boost

Re=——==—= business  effl-

ciency with thisincredible De-Luxe Telephons Ampli-

fler. Take down long telephone Messages Or converse

without holding the handset. A useful office aid. On/

off switch, Volume control. Battery 2/6 extra. P, & 1.
3/6. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE 11
189 EENSINGTON HIGH STREET, LONDON, W.8

NEW RANGE U.H.F. TV AERIALS

All U.H.F. aerials now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting Arrays, 7 eclement, 45 -;
11 element, 52,6 14 clement, 60,-; 15 element, 70 -.
Wall Mounting with nked Arm, 7
clement, 65 -: 11 element,

14 etement, 82 6;
18 clement, 90 -, Chimney Mounting Avray -
Complete, 7 element, 80 -; 11 element, 87 6; 14
element, 95,-: 18 element, 105 -. Complete assembly
instructions with everv aerial. Low I,088 Co-
axial Cable. 18 vd. King Telehoosters—
Labgear U.H.F. Boosters from 73 -. Belling Lee
* Concord ™ all Band V.H.F. UH.F. mains
operated pre-amp £7.10.0. State ciearlv channel
number required on all orders. p.p. Aerials N -.
Accessories 3 -, C.W.0. or C.0.D.

BBC. ITV. FM AERIALS

B.B.C. (Band ). Lott, 25 -,
Wall §,D. 32,6, “H™ array, 60 -.
I.T.V. (Band 3), 5 element
loft array, 43,-. 7 clement,
Wall mounting 5 element,
Combined BBC ITV loft 1 + 5,
33 - 1 + 7,67, 6. Wallmounting
1 + 5,77 6. Chimney mounting
1 +5,90,-. Pre-amps from 75,

BEBCE JTV
BBCY Aerials, 1+5+49,
8- 1 + 54+ 14,90 -, '+ 7 +
L4, 100 -, Available loft only.

Combined

| cable, I - yd. Coax
. 1 8, Outlet boxes, 6 .. Diplexer crossover
. B7 6. D.p. Acrials, 8 -; accessories, 3-.
C.W.0. or C.0.D. (min. C.0.D. charge 3,6.) | - for
fully illustrated Lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E.)
40-4] Monarch Parade
London Road, Mitcham, Surrey
01-648 4884

925




YATES ELECTRONICS
(FLITWICK) LTD.

RESISTORS

High stability carbon film. Very low noise. 0-5W 5% 47Q
to 2:2MQ 25d each, 100+ 2d each, 0-5W 109% 47Q to
10MQ 2d each, 100} 1:75d each. Quantity price applies for
any selection. lgnore fractions on total order.

DEVELOPMENT PACK o
05 watt 5% resistors 5 off each value 470 to IMQ
325 resistors E12 series 50/-.

650 resistors E24 series 100/-.

4 WATT WIRE WOUND RESISTORS 1/6 each.
10% 1-0, 1-8, 2-7, 3:3, 3.9, 47, 56, 68, 8:2 ohms.
59710, 15, 20, 25, 39, 50, 100, 200 ohms.

MULLARD POLYESTER CAPACITORS :10%

400V: 0-001,F, 0-0015,F, 0-0022xF, 0-0033F, 0-0047«F, 6d.
0-0068/F, 0-01xF, 0-015,F, 0-022,F, 0-033,F, 7d. 0-047F, 9d.
0-068F, 0-1F, 10d.

160V : 0-0fF,0-015xF,0-022,F, 0-0334F, 0-047,F, 0-068,.F, 7d.
0-1xF, 9d. 0-154F, 0:224F, 10d. 0-33.F, 1/3. 0-47,F, 1/6.
0-68/F, 2/3. 1-0,F, 2/6.

250V: P.C. mounting miniature _20%: 0-0i.F, 0-015.F,
0:022,F, 7d. 0033;F, 0-047.F, 0-068:F, 8d. 0:1+F, 9d.
0-15,F, 0-22+F, }/-. 0:334F, 1/4.

MYLAR - FILM CAPACITORS

100V : 0-001 «F, 0-0024F, 0-005/:F, 0-01 F, 0-02/F, 6d. 0-05/F,
0-14F, 8d. 0-24F, /-

CAPACITOR DEVELOPMENT PACK

Selection of ceramic and polyester capacitors [00pF to 1-04:F.
Total 100 capacitors, £2.18.0.

MINIATURE ELECTROLYTIC CAPACITORS
(—10°;, +50%)

50uF 6V | 16uF 10V | 10uF 12V | 40uF ‘i6v | 16uF 40V
100uF 6v | 64uF 10V | 16uF 12V | 6-4uF 25V | SouF 40V
200uF 6V | 125uF 10V | 50uF 12V { 25uF 25V § 2-5uF 64V
J20uF 6V | 200uF 10V | 100uF 12V | 8uF 40V | 10uF &4V

1/« each
2504F 12V, 100xF 40V 1/6. 1000xF 25 volt 6/-. 2500xF
25V 9/-. 5004F 50 volts 5/-. 1000xF 50 volt 8/-.

CERAMIC DISC CAPACITORS

100pF, 150pF, 220pF, 270pF, 330pF, 470pF, 560pF, 680pF,
1000pF, 2000pF, 5000pF, 10,000pF, 5d each.

0-02,:F 800 volt 8d each.

GANGED STEREO POTENTIOMETERS
+ watt carbon track 5k - 5k} to IMQ --1MQ log or linear
8/- each.

SKELETON PRE-SET POTENTIOMETERS

Linear: 100, 250, 500 ohms and decades to 5M ohm _20%
<250k, _.30%, --250kQ. Horizontal or vertical P.C.
mounting (0:1 matrix).

Miniature 0-3 watt /- each.

Sub-miniature 0-1 watt 10d each.

TRANSISTORS '
ACI26 4/~ AFI7 3/6 BFYSI 3/9 2N3055 14/6
ACI127 4/- e8C107 3/- BFYS52 4/6 2N3703 3/3
ACI28 4/ BC108 2/9 BSYS6 6/- 2N3705 3/6
ADI40 8/- BCI09 3/- BSX2| 5/- 2N3711 3/3
AFLIS 3/6 ‘BFYS0 4/6 2N2926 2/6 ORPI2 9/6

DIODES—OAS5, OA9I, I/- each
ZENER DIODE

400mW 5% 33V to 33V 3/6
SILICON RECTIFIERS
IN4006 800V A 4/-
IN4007 1000V |A  4/3

BYZI0 600V I0A  7/-
BY236 800V 0-8A  3/-

VEROBOARD

015 (3] 015 0l

Matrix Matrix

24 33 3 3/9 17 < 3% (plain) 10/6 —
245 4/ 4/6 17 x 2% (plain) 7/6 —
333033 4/ 4/6 24 .45 (plain} 3/6 -
33 <S5 5/3 5/3 2% % 33 (plain) 3/- —
17 <32 15/ Pin insertion tool 9/6 9/6
17 <2% 11/6 - Spot face cutter 7/6 7/6
17 %5 (plain) 15/- Pkt. 36 pins 3/~ 3/-

ROTARY SWITCHES
IP12VWV, 2P6W, 3P4W, 4P3W, 4/6.

GRADUATED DIALS
For use with potentiometers, selector switches, etc,, 3/3.

C.W.O. please. 1/6 post and packing on orders under £1.
Export Enquiries welcome

ELSTOW STORAGE DEPOT, KEMPSTON HARDWICK, BEDFORD

give
your

cara
presenl

The 1971 edition of the PRACTICAL
MOTORIST ANNUAL is on sale
Monday, October 12. Its |44 pages of
authoritative and lavishly illustrated
articles cover every aspect of car
maintenance, overhauls, preservation,
accessories and holiday motoring—-as
well as advice on driving safely
through adverse conditions such as
fog and floods.

PRACTICAL MOTORIST ANNUAL
1971 is an ideal reference book for
every family motorist—and truly
excellent value for only 5/-.

PRACTICAL
MOTORIST
1941

A UNIQUE REFERENCE BOOK
FOR EVERY CAR OWNER
ON SALE 12th OCTOBER 5/-

Novcmbcr. 1970
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LIMITED
FULLY TESTED 2:2 MARKED SURPLUS INTEGRATED CIRCUITS

OCi7l

These are brand new genuine surplus stocks,
marked and guaranceed to full makers' specification
and not re-marked rejects.

LRy ey
ot oo

NRONONW

¥

NEBOBA  Single 8 I/P Nand Gate TTL
DuSI éI/PkNar;d G?te TTL 7i-
Y D.C. Clocked J-K Flip-Flop TTL 17/6
2N3BI9FET Dual 4 1/P Exclusive OR Gate TTL 7/-
Dual 4 Power Gate TTL Ti-
Ropen Triple 3 I/P Nand TTL
flinansistogs ’ 8 Input Positive Nand Gate TTL
oc20 Dual 4 Nant Gate DTL
Quad 2 |/P Gate Expander DTL
Triple 3 Nand Gate TTL
Dual 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 |/P Exclusive OR Gate TTL 7/-
Dual 4 Power Gate TTL 7
Triple 3 1/P Nand TTL
Quad 2 I/P Nand TTL
Video Amplifier
Video Amplifier 40MHz
Dual 4 I/P Expander TTL
Single 8 I/P Nand Gate TTL
Dual 4 {/P Nand Gate TTL 7i-
D.C, Clocked J-K Flip-Flop TTL 17/6
Dual 4 |/P Exclusive OR Gate TTL 7/-
DOual 4 Power Driver TTL
J-K Flip-Flop DTL
ST659A Dual 4 Buffer/Driver DTL

CRRO | CRRRR | |

EX RN

SN AN WNNNNNWNN PN NS W

PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 10/- WITH ORDERS Suffix A = DIP [41ead; K = 10 lead TOS: J ~ Flat
OVER £4 el

LOOK! TRANSISTORS ONLY 6d EACH

TYPE A TYPE B TYPE E

PNP SILICON ALLOY PNP  SILICON PLASTIC PNP GERMANIUM FULLY

=5 G ENCAPSULATION MARKED AND TESTED
SPEC: SPEC: :
ICER AT VCE--20v ICER AT VCE - 0v

ImA MAX AF, or RF.

THESE ARE OF THE 25300 | HFE 10-200 PLEASE STATE
TYPE WHICH IS A DIRECT | THESE ARE OF THE ON ORDER
EQUIVALENT TO THE | 2N3702/3 AND 2N4059/62
0C200/205 RANGE | RANGE

NEW UNMARKED UNTESTED PAKS

B8O 8 Dual Trans. Matched O/P Io,_
pairs NPN. Sil. in TO-5 can
B83 Trans. manufacturer's rejects -
200 all types NPN, PNP, Sil. and Io
erm.
B84 “Silicon Diodes DO-7 glass -
Ioo equiv. to OA200, OA202 Iot

B86 Sil. Diodes sub, min. 10
50 Ill\l9l4“:nedslsl\llj9l6mll;|pes |0,-
5il. Trans. NPN, PNP. /
50 e;uiv’.a(nosOCIOO/l‘ '0‘"
2N706A, BSY95A etc. o
10 Losimsoes 10
250mW. Ze Diod
e [T
is %‘_‘Iixeﬁ volts, |4 watt Zeners. IO'
op hat type
oteret 5 ony V6 en 30 TS e g
r ' cost = e p p
=L 30 gt s et 10/
@ Experimenters’ Pak of 0
8 Inxtz:r‘ar:‘:dnéir::ui?& oDaza Io/-
supplied

20 BY!126/7 Type Silicon 10/-
Rectifiers, | amp plastic. /
Mixed volts

post & packing 246

(el L4

NEW TESTED AND GUARANTEED PAKS

B2 Photo Cells, Sun Batteres. -
4 03tc05v,05¢0 2mA. AIO/
B77 2 ADI6I-ADI162 NPN/PNP Io -
Trans. Comp. Qutput. Pair L
881 Reed Switches, mixed types 1=
Io large and small - I&
Be9 55P5 Light Sensitive Cells,
Light Res. 400 Dark IMQ

equivalent to OC44, OC4S B I_oi'
NPN_5il. Trans. AO6 |0/_
BSX20, 2N 2369 500 MHz,
360mW
93 £ GETII3 Trans. equiv. to |}/
5 R 10/
B96 2N3136 PNP Sil. Trans.
5 TOI8, HFE 100-300 1.C |0/-
600mA. 200 MHz
B98 XB112 and XBI02 equiv. to
10 ACI26.AXC|56‘ oceaqlulzv, ° |0/-
OC71/2, NKT271, etc. -
H4 250 ;‘_Iai:keidngR;sus(ors. Post and _I_O/-
H7 Wirewound R. Mixed .
40 . typlzesv;g:nvalueess',“;:ssugellee6 I OL
10/-

0)-

He _4 BY 127 Sil. Recs
1000 PIV. | amp plastic

H9 " OCP71_Light Sensitive
Photo Transistor

RETURN OF THE UNBEATABLE P.| 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 PAK P.1 onLy 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

for: —

ZENER DIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1/- post and packing
per order. QVERSEAS ADD EXTRA FOR
AIRMAIL.

P.O. RELAYS g _

Various Contacts and Coil
Resistances. No individual 20 =
selection. Post & Packing 5/-

FREE! A WRITTEN GUARANTEE WITH ALL OUR TESTED SEMICONDUCTORS

BI-PRE-PAK LI 7700 Sl s on s essex

Practical Electronics November 1970
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SALES

P.O. BOX 5
WARE, HERTS

DIOTRAN

TEL.: WARE 3442

SIL. G.P. DIODES
300mwW 30 ..

40PV (Min.)
Sub-Min.
Fully Tested 1,000

Ideal for Organ Builders.

100 ..
500

Post and Packing costs are continually
Please add I/- towards same. CASH
ORDER PLEASE. GIRO No, 30-102

OVERSEAS QUOTATIONS BY RETURN
SHIPMENTS TO ANYWHERE IN THE
WORLD

rising.
WITH

TRANSISTORS

Type and Construction

| Germ, A.F. NPN T0-I
2 Germ. A.F. PNP T0-5
3 Germ. AF. PNP TO-|
4 Germ. R.F. PNP TO-{

ACY17-21, NKT237-245
C128, NKT271, 2G381

6 Germ. V.H.F. PNP T0-1 _=AF1i6-7. KNT667, 2G417
8 Germ. A.F. 50-2 PNP
9 Sil. Alloy PNP T0-S
Al10Q Sil. Alloy PNP 50-2
Al to A7 Guaranteed 80%

>rPPPPrr>

=28321-325, 0C200-205

AC127, NKT773, AC157, ASY86

A
OC44-45 NKT72/125, ASY54
5 Germ. R.F. PNP T0-5 =2N1303, NKTI164-7, 2G301-3

7 Assorted Germ. A.F.-R.F, PNP mixed cans, general purpose
=2G371-89, ACY27-31, OC71-75
=25301-5, BCY17-29, BCY30-34

OVER 2 MILLION SILICON ALLOY & GERM. TRANSISTORS AVAILABLE FOR
IMMEDIATE DELIVERY

ty. Quy. Quy. Quy.
Price Price Price Price
100 500 1,000 10,000
£3.10 £15 £15 £200
£) £3 £5 £40
£l £3 £5 £40
£1.10 £4,10  £7.10 £60
£1.10 £4.10 £7.10 £60
£3.10 £15 £15 £100
I5s. £1,10  £4 £31
£2 £7.10 £12.10 £100
£2 £7.10 £12.10 £100
£1 £7.10  £12.10 £100

Good u.sable Transistors ideal for low cost production work and experimental
use. AB to A0 are all perfect devices, factory tested, no open or short circuit Transistors in these lots.

BRAND NEW FULLY TESTED EPOXY CASE
UNIJUNCTION TRANSISTORS., Type Ti543 and
BEN 3000 and replacement for 2N2646. Full data available.
LOWEST PRICE AVAILABLE ANYWHERE. 100 off 4/.
each = £20; 500 off 3/6 each = £87,10; 1,000 off 3/- each =
£150, Sample devices 7;- each on request.

HIGH QUALITY SILICON PLANAR DIODES.
SUB-MINIATURE DO.7 Glass Type, suitable replacements
for OA200, OA202, BAY38, 15130, 15940. 200,000 to clear
at £4 per 1,000 pieces. GUARANTEED 80% GOOD.

SILICON PLANAR PLASTIC TRANSISTORS.
2IN3708A VcB30 Hfe 20-60, All marked, fully tested and
guaranteed. | off 1/6 each: 100 off 10d. each: 500 off 9d.
each; 1,000 off 74d. each.

OA90 GERM. DIODES 30PW 45MA DO-7 GLASS.
30,000 Available New and Coded. Price £3 per 100. £11 per

PLASTIC PNP SILICON TRANSIS-
TORS, Manufacturers' seconds from
2N3702-3 family. |deal cheap trans. for
manufacturing, etc. £8,0.0.—500, £13,10.0—
1,000 pieces.

1/6 TESTED TRANSISTORS 1/6
ONE PRICE ONLY PNP. NPN.
each SILICON PLANAR 1/6 EACH each
BC108  2N6%  2NI132  2N2220 25733
BCI09  2N697  2NI6I3  2N3707  2N339|
BFY50  2N706  2NI7I1  2N3711  TIS44
BFY5!  2N708  2N2904 25102 2N2906
BEXB4  2N929  2N2905 25103 2N2907
BFX86  2N930  2N2924 25104 IN2696
BFX88  2NI131  2N2926 25732 1N3702
2N3703

From Manufacturers’ Over-runs—Unmarked Plastic and
Metal cases. Devices similar to above Nos.

GERM. PNP AND NPN TRANSISTORS FULLY
TESTED, UNMARKED SIMILARTO 1/6 EACH

PLASTIC NPN SILICON TRANSIS-
TORS. Manufacturers’ seconds from
2N3707-3711 family. Ideal cheap trans. for
manufacturing, etc. £7,10,0—500, £12.0.0
— 1,000 pieces.

TO-18 METAL CAN PNP SILICON
PLANAR TRANS. High quality, 99%
good. Type similiar to 2N2906-7, BC 186-7
BCY70-1-2, £9 per S00. £15 per 1,000 pie:es'_

ACI25 ACY22 ACY36 NKT677 OC8I 2G38)
ACI26 ACY27 NKTI4l NKT7I3 OCB2  2G382
ACI27 ACY28 NKT(42 NKT773 2G30l  2G399A
ACI28 ACY29 NKT2l12 OC44  2G30
ACI30 ACY30 NKT213 OC45  2G303 )
ACY19 ACY3l NKT214 OC7| 2G308 16
ACY20" ACY34 NKT2I5 OC72  2G37l h
ACY2l ACY35 NKT271 OC75  2G374 eac
POWER TRANSISTORS
0C25 oc3s NKT403 ASZI7
0C26 ADI30 NKT404 Ti3027 5/-
oc8 "AD|40 NKT40S Ti3028 @ach
OC2! AD149 NKT452 T13029

Manufacturers' Surplus Germ. A.F.  All similar to above.

TRANSISTOR EQVT. BOOK

2,500':ross references of transistors—British, European,
American and Japanese. A must for every transistor user.
SALES. o

500. £17 per 1,000 pieces. Once sold cannot be repeated. TOP HAT RECTIFIERS. All good. No Distributed by DIOTRAN 15/- EACH
short or open circuit devices. Voltage

GuLULLY TESTED DEVICES AND QUALITY, vo | cif0doer 500, €3 per 100, | FEX A O e | Vast mixed ot of subminiature
©OA101 Silicon Diode. Fully Coded. Gen. Purpose Tran:s. glllals‘so’t‘h%d::m %‘;?:\E”Cs;’rﬁa::
150 PIV 250mA Qty. Price £30 per 1,000 pieces. e D T, T _a|/6 Eity G‘;Id Bo’;aed e .plus
02A00 Silicon Diode. Fully Coded. 1-24 25-99 100 up 100-499 .13 | some Zeners, 500,000 available
SOPIV 250mA. Qty. Price £15 per 1,000, 100PIV, 9/6 16 Ig/_ 5006999 Jé' ?(o'agweist °S( L&Vz :rigedoo o
I‘J;go/ssll;:hREgg-“?%alo/% :Ia\c/hS;S(’I({)‘(::§991- each. 1,000 up 2\0“0”\!/:‘5::‘/‘1- Derlec(ll/7un:tional «'{I;vi:es ;IKOI? grpand lNew”anCi £‘|3.l05).“|0,000’p’ie’:es‘ £13.p
1/10 each. Fﬁlly Coded. ist Qlty. guaranteed. Coded.

The fundamental parameters of moving-coil

: speakers are examined; some significant errors 1n

current ideas revealed; and new thinking

introduced in an article on loudspeaker units 1

the November Wireless World.

In the same issue are details of an extra-versatile

tone control and the second of a regular series

of articles on the elements of linear 1.cs.

November issue 3s. 6d. )
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In just 2 minutes, find out how
you can qualify for promotion
or a better job in Engineering. ..

That’s how long it will take you to fill in the coupon below. Mail it to
B.LE.T, and we'll send you full details and a frée book B.1 E-T.hae | THEY DID IT—S0 GOULD YOU
successfully trained thousands of men at home — equipped them for “My income has almost trebled . . . my life is
higher pay and better, more interesting jobs. We can do as much for fuller and happier.” - Case History G/321.
YOU. A low-cost B.I.LE.T. Home Study Course gets results fast —
makes learning easier and something you look forward to. There are
no books to buy and you can pay-as-you-learn on ‘SATISFACTION
— OR REFUND OF FEE’ terms. If you'd like to know how just a | turning point in my career — you have
few hours a week of your spare time, doing something constructive almost doubled my standard of living.” -
and enjoyable, could put you out in front, post the coupon today. Case History K/662.

No obligation.

WHICH SUBJECT WOULD INTEREST YOU?

“In addition to having my salary doubled,
my future is assured.” — Case History H/493,

*“Completing your Course meant going from
a job I detested to a job I love.” — Case
History B/461.

Mechanical Auto & Acro General FIND OUT FOR YOURSELF
AMS.E. (Mech.) AMIMIL CE.L
Inst. of Engincers MAA/IMI Diploma Putroleum Tech.
Mcchanical Eng. C. & G. Auto Eng. Practical Maths. These letters — and there are many more on
Maintenance Eng. General Auto Eng, file at Aldermaston Court — speak of the
&E;:Tnnicecl Eng :“l’{“g ‘\C’E;};“"’“ rewards that come to the man who has
Sheet Afctal Work Gen, Acro Eng. given himself the specialised know-how
Eng. Inspcction employers seek. There's no surer way of
Eng. Metallurgy Management & Farm Scivnce. getting ahead or of opening up new oppor-
C. & G. Eng. Crafts Production Agricultural Eng, tunities for yourself. It will cost you a stamp
C. & G. Falrication Computer Programming General Plastics to find out how we can help you.
Inst. of Marketing . i -
Draughtsmanship A.CW.A, Gencral Certificate
AMLED. Works Management of Education
Gen. Draughtsmanship Work Study Cohnosc from 42
Dic & Press Tools Production Eng. ‘0" and ‘A’ Level
Elec. Draughtsmanship Storckeeping subjects including: ree
Jig & Tool Design Estimating English ?
Design of Elce. Machines Personnel AManagement f‘/h"/"i;’;
Technical Drawing Quality Control rencral Science R q -on?
Building Electronic Data Geology w:‘t{l(l)]l(l)tt ﬁ)ost:ge ;h:";‘;}:;;;ea;g lgr)etfliisgu)igt‘:\"
Processing Physics ) 1 s U 3
ileetronic i‘jlumutricall_(iv_ntml, (l‘_’”/'”e."'-;";)‘ ) turn yourself into something of an expert.
anning Lngincering echutcal Drazeing . .
: Matcfials Handlig © Trench Complete the coupon (or w‘nte if you prefer
7. Opcrational Rescarch German not to cut the page). We'll send you full
Installations & Wiring Mutrication Sz details and a FREE illustrated book. No
e 1o D puansh . . .
e o Constructional Brototy obligation and nobody will call on you . . . but
Computer Electronics AMS.E (Civ, B.LET. and its it could be the best thing you ever did.
Electronic En; C. & G. Structural associated schools
: % Road Enginecring have recorded well
) Civil Engincering ver 10,000 G.C.L. |
R"?"l& Tclecomms. Building :::}:t;ssc; at ‘O and 5
C. & G. Tilecomms. Air Conditioning A level. i
ELSIC aEadioTScicing, Heating & Venulating WE COVER A WIDE
Radipfmatcurs Lo Carpentry & Jomery RANGE OF TECHNICAL
R G GlroipWorks AND PROFESSIONAL
Radio &1 v 'l;nglnqcrmg Ruilding Drawing M o
Radio Servicing Surveying EXAMINATIONS.
Practical Television P
Bk e v eIl Dept D256, Aldermaston
Colour TV Architecture have obtained City & Guil{‘/s p L]
Practical Radio & Builders’ Quantitie: Certificates. Thousands of .
Electronies (with kit) G ices" Quangitics orher e xam successes. Court, Read]ng RG7 4PF.

(Write if you prefer not to cut this page) POST TH ls cou PON To DAY

Name...... - SERR— .7 ‘Auge I
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HENRY'S RADIO LTID ®VAIL 0RDER AND INDUSTRIAL SALES DEPT 303, EDGWARE ROAD LONDON W.2 01723 1008 8
@ ELECTRONIC COMPONENTS AND EQUIPMENT @ ELECTRONIC ORGANS. PUBLIC ADDRESS @ HIGH FIDELITY SALES

AUDIO AND TEST GEAR DISCOTHEQUE EQUIPMENT AND DEMONSTRATIONS
356 EDGWARE ROAD LONDON W.2 309 EDGWARE ROAD LONDON W.2 354, EDGWARE ROAD LONDON W.2
TEL. 01-402 4736 TEL. 01-723 6963 TEL. 01-402 5854
OPEN MONOAY TO SATUROAY 9AM TO 6 PM. THURS 9AM TO 1PM. OPEN ALL DAY SATURDAY
COMPLETE STEREO S D A A =
HENELEC 5-5 STEREO AMPLIFIER. Inputs for ceramic cartridge, AUX/Tuner, HENRY’S LATEST CATALOGUE
S T e it speakers. | Silver, with bliek adphons | NPT eV e SR
socket. ) ’ ] +4 COMPONENTS, TEST GEAR

Complete system comprises 5.5 amplifier, Garrard 3000 or model 50 with
STABC Giamond cartridge. Pair E.M.1. [0W speakers, twin tweeters and + EQUIPMENT, MODULES
crossover with polished wood cabinets 18in flin 7in. Atso plinth * SPECIAL OFFERS ETC
’ . |

and cover. 3 .
@ Complete stereo system (Rec. .
Price £50), £39.10.0, p.p. 20/-. Everythmg‘for the constructor l
@ Amplifier only, £13.19.6, p.p. 7/6. Complete with 10/- value discount voucher for use
® TEIO3S recommended stereo with purchase. Price 7/6, p.p. 2/-
phones, 39/6. WHY NOT SEND AWAY TODAY!
UNBEATABLE VALUE!! New 8-page Semiconductor List free No. 36 new ranges and a few circuits.
[ B | -"' El
5 MULLARD TRANSISTORS 300kc/s BAND- YOU CAN SAVE 259 brand new GARRARD

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

(Post 7/6) COMPLETE LIST FREE ON REQUEST AND GOLDRING
$P2S Mk Il £10.19.6, AP7S £16.19.6, SL658 £14,19.6, SL728 £25, GL69 £22

SPECIAL Above with Sonotone 9TAHC diam. Addl
OFFER  £2, with magnetic add 70/-, with Goldring

G800 add £7.10.0
Also Fitted with 9TAHC diamond 2025TC £9.15.0,

€6.19.6. P.P. 3[6. (FOR STEREO)
u 3000LM £9.15.0. MODEL 50 £9.15.0
ASKIRORIBROCKIURE  (BP™IE Piinths/Covers: Standard 99/6, p.p. 4/6. De luxe
£8.10.0, pp. 6/-. SL728 type £8.10.0. p.p. 6/- GL69

Type £9.15.0, p.p. 6/6.

® Goldring GL69 with plinth and cover and GB0O
cartridge (usually £51) £39,10.0, p.p. 12/6.

NI: 20watt and H0watt RMS

New printed circuit design with B
full power output. Fuily tuneable |

on both MW/LW bands. 7 ELF
Mullard  transistors. Fitcted Sin
speaker. Room filling power.

Easy to build with terrific resules.
Two colour leathercloth cabinet
with silvered front. All local and A

or with PZ6 in place of PZ5 £2

continental  stations. Complete sl LIG[]N AMPLIF'ERS
detailed instructions.
Total cost £6.19.6, p.p. 6/6. Ask for Leaflet No. |,
SINCLAIF 230 75/- each, stereo 60 £8.10.0, P25 79/6, LOOK AT THE
. P26£619.6, 250 £5.9.6, PZB £5.19.6. SPECIFICATIONS!
@ 0:3% Distortion at full power
,"'" 2 of Z30, stereo 60, PZS (usuall'y £23.10) £|9 ° —Idob Ilefs to 40ke/s at full power

= - ® Response —Idb 11 ¢/s co 100kc/s
WHEN IN LONDON visit the NEW DISCOCENTRE ac *"354" and PA25 10 Silicon Transistors, Differential input, 2Swatt rms into 8ohms,
3 2"

COMPONENT SHOP at "'356’" Edgware Road, W.2 700mV input. Size only 5° 4.hole fixing. |2wattinto |5ohms.
g;%%lileld 1w:vi(h edge connector and harness.
Transistor Version, SOwatt rms into 3 to 4ohms
TEST EQUIPMENT FOR YOUR HOME MU442 Power supply for one or two PA25 or one PASO

AF105 SOkV multimeter (lllus.),
price £8.10.0, p.p. 3/6; leather
case, 18/6.

200H  20k/V _multimeter, price
£3.17.6, p.p. 3/-; case, 12/6.

TE20D R.F. Generator (lllus.), price
€15, p.p. 7/6.

TE22D Matching Audio Generator,
price £17, p.p. 7/6.

TEE5 Valve Voltmeter, price
€17.10.0, p.p. 7/6.

Full details and complete range in

catalogue.

® PA25 £7.10.0 @ PAS0 £9.10.0 @ MU442 £6

MEVA]  SELF-POWERED
ﬁ PREAMPLIFIERS

Mains operated Slim Design Preamplifiers for use with any power amplifier.
B All Silicon FET/TRANSISTOR design. Capable of driving up to 4-PASO

gy SLIM POCKET TEST GEAR olifiere. Pushbutton selection. Al facilities.
® SIGNAL INJECTOR 38/-, p.p. 1/6 MODEL FETI54 STEREOTANPLIFIER - R 20 </
W Inputs for mag. Pick-up, uner/Aux., Tape in and out. esponse c/s to
® SIGNAL TRACER  29/6. p.p. 6 30kefs. Output adjustable up to | volt. +20dB boost or cut-out controls.
Slim design. Size 127 x 54" % 13*, Price £16,10.0

WORLD'S LOWEST COST STEREO MAG-
w NETIC CARTRIDGE O/P 7mV. 20 ¢/s-20 Kc/s.
Diamond Stylus. Fits most decks. Recommended

for quality and performance. Model 940. Price 79/6. MODEL FET ¢ L

Mono Preamplifier with built-in mic. MC X EC input for all crystal and
ceramic cartridges. Tuner, tape in and out. D/P and Response as FETIS4.
Size 104 43 14" Price £12.10.0.

NO SOLDERING JUST PLUG IN CONNECTORS!

STOCK LIST

FRE ——NO. 16/I7 ON T =
REQUEST E ~ NI 1T

BEST VALUE IN U.K.

COMPLETE RANGE OF

COMPONENTS IN STOCK FOR ALL

PURPOSES

* MODERN ALL BRITISH TRANSIS-
TORISED DESIGNS AVAILABLE AS
KITS OR READY BUILT. VENEERED
CABINETS FOR ALL MODELS

* 49 NOTE, 61 NOTE 5INGLE
MANUAL DESIGNS ALSO TWO
MANUAL 49 NOTE

* KITS AVAILABLE IN SECTIONS AS
REQUIRED

NEW PA and DISCOTHEQUE CENTRE at 309°

e Sro FOUR ELECTRONIGS GENTRES “ico vasos

Choose from 100 complete stereo systems—
Complete range of individual' units also in
stock. Demonstrations all day. Visit
the New Hi-Fi Store.

100 STEREO SYSTEMS

LOW CASH AND CREDIT/HP PRICES

(Credit terms from £30 purchase—callers only)

303-309-354-356 EDGWARE ROAD LONDON W.2




